Page 81 of 150 Report No. W0808102.53
_ IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
8.34 TEST SEQUENCE Il {Ics).
8.34.1 Test of rated service short-circuit breaking capacity
Test sequence of operation: 0 —t-CO~{-CO
Type designation or serial number Ni1-1258/3300
Sample no: 55#
Rated current: In {A) 126 A
Rated operationat voltage: Ue (V) 415 Vac
Rated service short-circuit breaking capacity: (kA) 12,5 kA
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Ue (V)
Rated contro! supply voltage of shunt release: No shunt releases
Uc (V) _
For circuit-breaker fitted with adjustable releases, i NIA
test shall be made with the current and time setfings
at maximum. )
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own . P
support or an equivatent support. :
Test made in free air: _ : P
Distances of the metallic screen’s: (all sides) Front/Back: 0 n"im o
Left/ Right : 50 mm,
Up / Down: 50 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 P
- size of hole: <30mm’
- finish: bare or conductive plating P
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Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure;
Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (foad-star- or supply-star point) |Load-star point P
Conductor cross-sectional area (imm?) : 50 mm? , P
If terminals unmarked: LINE and LOAD are marked P

line connected at: (Underside/upside)

Tightening torgues: (Nm) 3,5 Nm P
Test sequence of operation: 0 —t-CO -t -CO

- test voltage U/Ue = 1,06 (V). L1-12: |436,2 Vac P
............................................................ L2-L3: [436,7 Vac
............................................................ [.3-L1: [436,6 Vac

- r.m.s. test current AC/DC: (A) A P
.......................................................................... L1 [12,6kA - : !
.......................................................................... L2: 112,8kA ;‘ Lo
.......................................................................... L3: |12,6 kA ; : ;‘

power factor/time constant : 0,29 // m \\ p

20 [+ ()]
NI

- peak test current (A) 26,0 K | P
N . ("‘]_',} ‘/‘4’,—: ‘

Test sequence "0 \\__L : ; ;

- max. let-through current: (kApeak) ................ L1: 10,3 kA b f; P

.......................................................................... L2: |124 kA R

.......................................................................... L3 |8,2KA

- Joule integral Pdt (KAZ8) ..o L1: {5736 kAs P

.......................................................................... L2: |625,4 kA%s

.......................................................................... L3 [264,7kA%

Pause, t: (min) 3 min P

Test sequence "CQ" e

- max. let-through current: (kApeak) ................ L1 }7.2 kA P

.......................................................................... L2: |11,9kA

.......................................................................... L3: (12,6 kA

- Joule integral 1%dt (kKA%S) ... L1 [213,0 kA% P

.......................................................................... L2: |757,6 kA%

.......................................................................... L3: [B98,3 kA’s

TRF No. IEC60947_2F

w /S W




W

e

TRF No. IECE0947_2F

Page 83 of 150 Report No. W0808102.53
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict

Pause, t; {min) 3 min P
Test sequence "CO" N
- max. let-through current: (kApeak) ................. L1: |106kA P
.......................................................................... L2: |96kA
.......................................................................... L3 [10,7 kA
- Joule integral Pdt (KA%S) ..o L1 |588,5 kA% P
.......................................................................... L2: |301,9kA%s
.......................................................................... L3 [421,0 kA%s
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-shest for test sequence "0” No holes observed P
Cracks observed No cracks observed p

8342 Operational performance capability with current. -

Rated current: In {A) 125 A
Maximum rated operational voltage: Ue (V} 415 Vac
Conductor cross-sectional area {mm?#) 50 mm?® ‘
Number of operating cycles per hour 120 cycles per hour P
Number (5% of the number given in column 4, tab. 8) | 50 cycles (no, electnc closmg P
of cycles with current (fotal) mechanis :
{closing mechanism energized at the rated Uc) /J;; PJ‘% :
Applied voltage: closing mechanism (V) \ N/A
For circuit-breaker fitted with adjustable releases, i N/A
test shall be made with the overload setting at 3 \
maximum and short-circuit setting at minimum. ! s
Conditions, make/break operations: 1 | . :‘_‘
- test voltage UlUe = 1,0 (V) o oovv oo, L4-L2: {417,4 Vac R P
............................................................ L2-L3:1417.9 Vac
............................................................ L3-1.1:1417.8 Vac
-testeurrentlfie = 1,0 (A) ... L1: |129B A P
.......................................................................... L2: |1289A
.......................................................................... L3 [129,1A
- power factor/time constant: 0,78
- frequency: (Hz) 50 Hz P
- on-time (ms); 499,2 ms N P
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- off-time (s): 295s P
8343 Verification of dielectric withstand
- equal to twice the rated operational voltage with a [1000V, 5 s P
minimum of 1000 V
- no breakdown or flashover Ses appended table 7
- the teaking current for circuit-breaker suitable for  |L1: < 0,1 mA P
isolation: (<2mA /1.1 Ue) L2: < 0,1 mA
£3: < 0,1 mA
8.3.44 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended table 5 P
those specified in tab. 7. o '_"‘-“1
Temperature rise of main circuit terminals. Max: 53,7 K : ; P
BOK (K): /’%
conductor cross-sectional area (mm?) : 50 mm? // / / / >h \b P
test current le (A) : 126 A \ KWM/} # {\ P
N~ '
6.34.5 Verification of overload releases /"‘3 / / ;\_"1‘
Test current: 1.45 times the value of their current 181,3A(1,45x 1 Oln) ) P
setting at the reference temperature: (A) ":
Conventional tripping time: 4min 11s P

<1h when In < 63A, <2h when In > 63 A
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8.3.4 TEST SEQUENCE H/I {les=lcu): N/A
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8.3.5 TEST SEQUENCE i} (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equalto|
(' their rated uliimate short-circuit breaking capacity, this test sequence need not be ‘

made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of thls
seguence.

Type designation or serial number M 1- 1258/3}@@\
Sample no: ssot [ 7/ I \\‘1

Rated current: In (A) 125 A “ k _ L{ﬂ)lJ )}l’:"'

Rated operational voltage: Ue (V) 240 Vac \\ ?,:‘/L‘—:V ' \/} \
Rated ultimate short-circuit breaking capacity: (kA) 42 kA ) “““rr”"’; ! :
Rated control supply voltage of closing mechanism: | No electric closing mechi‘gh’iSm —l '
Uc (V) - PRI F It
Eat(e\;i) control supply voliage of shunt release: No shunt releases

c

This test sequence need not be made when fcu = Ics

8.3.5.1 The operation of overload releases shall be verified af twice the value of their current
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 30s=t<5408

- Operation time: (8) ..o L1: [199s P
.......................................................................... L2: [1i57 s
.......................................................................... L3 |i81s
........................................................................... N:

TRF No. IEC60947_2F
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8352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O -1 CO
For circuit-hreaker fitted with adjustable releases, N/A
test shall be made with the current and time
seftings at maximum.
closing mechanism energized with 85% at the rated N/A
Ue: (V)
( The circuit-breaker is mounted complete on its own p
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right :50 mm,
Up / Down; 5_0“mn?
The characteristics of the metallic screen: o \!
- woven wire mesh (Z L M\ N/A
- perforated metal // 7 / /\,’ \\ P
e e 3 (¥ 5y
- expanded metal \\ \ W /) i . N/A
- ratio hole areaftotal area: 0,45-0,65 \\ o/ }“ P :".‘ "._‘ P
. A 2 / :::_:::-“!P ’5' ‘,.‘ Y
- size of hole: <30mm ] / VL ) P
- finish: bare or conductive plating ‘*, . P
( \ Test made in specified individual enclosure: N/A
- Details of these tests, including the dimensions of the
enclosure:
Fuse "F” P
copper wire: diameter 0,8 ram, 50 mm long
Circuit is earthed at: (load-star- or supply-star point} | Load-star point P
Conductor cross-sectional area (imm?) : 50 mm? P
if terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside)
Tightening, torques: {(Nm) 3,5 Nm
Test sequence of operation: O —t-- CO P
-testvoltage UlJe =105{(V)................... Lt-£2: | 260 Vac
............................................................ L2-L.3: | 260 Vac
............................................................ L3-L1: | 260 Vac

TRF No. IECB0%47_2F
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- r.m.s. test current AC/DC: (A) oo, L1: 427 KA . P
.......................................................................... L2: [43,0kA
.......................................................................... L3: [428kA
power factor/time constant : 0,25
- Factor "n” 2,1
- peak test current {Amax) : 90,5 kA

Test sequence "0°

- max. let-through current: (kApeak) ................. L1: |20,1 kA P

.......................................................................... L2: [11,6 kA

.......................................................................... L3: |14,3KA

- Joule integraf 1%dt (KA%S) ..., L1 1,03 MA%s P

.......................................................................... [2: |218 kA% PR

.......................................................................... L3: (497 kA%s /,,__A.:m‘__}‘\ 1

Pause, t: (min) P

Test sequence "CO"

- max. let-through current: (kApeak) ................. L P

......................................................................... L2:

......................................................................... L3

- Joule integral I*dt (KA®8) ......ocoovvicieeee, LT P

......................................................................... L2

.......................................................................... L3:

Melting of the fusible element No melting of the fusible P
element

Holes in the PE-sheet for test sequence "0Q" No holes observed

Cracks observed No cracks chserved

8353 Verification of dielectric withstand

- equal to twice the rated operational voltage with a [1000V, 5 s P

minimum of 1000 V for 5 seconds

- no breakdown or flashover See appended {able 9 P

- the teaking current for circuit-breaker suitable for {L1: < 0,1 mA p

isolation; (<6mA /1,1 Ue) £2: < 0,1 mA

L3: < 0,1 mA
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Page 89 of 150 Report No. W0808102.53

IEC 60947-2

Clause Requirement + Test Result - Remark Verdict

8.354 Verification of overload releases

The operation of overioad releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s
- Operation iMe; {8) oo v L1:
.......................................................................... L2:
.......................................................................... L3:
........................................................................... N:
/ \
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835 TEST SEQUENCE 11 (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV,

For integrally fused circuit-breakers, (est sequence V applies in place of this 7
sequence,

Type designation or serial number NM1-125R/3300 " ; .
Sample no: _ 60# / //ZE\

1‘

. * TR o
Rated current: In (A) 125 A ({ ( qézgu/n h ]} El
Rated operational voltage: Ue (V) 690 Vac \\ // 3 _
Rated ultimate short-circuit breaking capacity: (kA) |3 kA \Z:‘_ Ay ’/?' : _5 :
Rated control supply voltage of closing mechanism: | No electric c[osmg mechan ksrh ’;
Uc (V) '
Rated control supply voltage of shunt release: No shunt releases
Uc (V)

This test sequence need not be made when lcu = Ics

8359 The operation of overload releases shall ba verified at twice the value of their current
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current sefting at the reference temperature, on a pole singly.

Time specified by the manufacturer, 3s=t=540s
- Operation ime: (S} ... L1: |130s
.......................................................................... L2: |i17s
.......................................................................... 1L3: |122s
........................................................................... N:

TRF Neo. IECB0947_2F
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8352 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O -t - CO

For circuit-breaker fitted with adjustable releases, NA
test shall be made with the current and time
settings at maximuim.

closing meachanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complete on its own P
support or an eguivalent support.

Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P

Left / Right :50 mm,
Up / Down: _S_O-mrp

The characteristics of the metallic screen: ‘ \

- woven wire mesh N/A
- perforated metal P
~ expanded metal N/A
- ratio hole areartotal area: 0,45-0,65

- size of hole: <30mm?* P
- finish: bare or conductive plating

Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at; (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) 50 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: {underside/upside)

Tightening, torques: (Nm) 3,5 Nm P

‘| Téstsequencé of operafion O —t=CO T T T T
- test voltage UlUe = 1,05 (V) ...................L1+-L2: | 734,8 Vac P
............................................................ L2-13:|734,1 Vac
.......................................................... L3-L1: [735,2 Vac

W
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-rm.s. test current AC/DC: (A) o L1: |3,07kA P
.......................................................................... L2: 3,02 kA
.......................................................................... L3: |3,08kA
power factor/time constant ; 0,86 P
- Factor "n” 1,42 P
- peak test current {Amax) : 4.51 kA p
Test sequence "O”
- max. letthrough current: (kApeak) ................. L1: [397 kA P
.......................................................................... L2: {3,57 kA
.......................................................................... L3 [3,23kA
- Joule integral I2dt (KAZS) oo, Lt: 82,4 kA%s ; P
.......................................................................... L2: |53,1kA%s b
.......................................................................... L3: [386 kAzs==mn | ¢
- VR e

Pause, t: (min) P
Test sequence "CO"
- max. let-through current; (kApeak) ................ L1: P
.......................................................................... L2
.......................................................................... L3:
~ Joule integral IPdt {AZ8) ..o L1: ; P
.......................................................................... L2: :
.......................................................................... L3:
Melting of the fusible element No melting of the fusible P

slement
Holes in the PE-sheet for test sequence "0° No holes observed P
Cracks observed No cracks observed P

8.3.5.3 Verification of dielectric withstand

- equal to twice the rated operational voltage with a |1380V, 56 s P
minimum of 1000 V for 5 seconds
~ no breakdown or flashover See appended tabile 10 P
- the leaking current for circuit-breaker suitable for |L1: < 0,1 mA p
isolation: (<BmA /1,1 Ue) L2:<0,1TmA

L3: < 0,1 mA

TRF No. |IEC80947_2F 7
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8.354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=<540s

- Operation HmMe: (8) .o LT: |114s

TRF No, IEC60947_2F /

7YY

~Q

Wil



Page 94 of 150 Report No. W0808102.53

IEC 60947-2

Clause Requirement + Test Result - Remark Verdict
8.35 TEST SEQUENCE il (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to

circuit-breaker of utilization category A and to circuit-breaker of utilization B having a

rated ultimate shorf-circuit breaking capacity higher than the rated short-time

withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to

their rated ultimate short-circuit breaking capacity, this test sequence need not he

made, since, in this case, the ultimate short-circuit breaking capacity, is verified when

carrying out test sequence [V,

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1- 125R/33DO

. C LA o

Sample no: Bo1# ///,.-—% i

Rated current: In {(A) - 16 A {{ /Co/.‘;‘ )1

Rated operational voltage: Ue (V) 240 Vac \\ // J

Rated ultimate short-circuit breaking capacity: (kA) 42 kA \ﬂu A /,, D

Rated control supply voltage of closing mechanism: | No electric closing eéhanism \,' .

Ue (V) N\

Rated control supply voltage of shunt release: No shunt releases -

Uc (V) e

This test sequence need not be made when lcu = lcs -
8.3.5.1 The operation of averload releases shall be verifiad at twice the value of their current

setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for

twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer:; 30s£t£540s P

- Operation tme: (8) .o L1: {144 s

.......................................................................... L2; [136s

.......................................................................... L3: |130s

........................................................................... N:

TRF No. [EC60947_2F
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8.352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t— CO
For circuit-breaker fitled with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V) )
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: O mm, P

Left / Right :50 mum,
Up-/,Dan: 50 mm

The characteristics of the metallic screen: : -,‘\!
- woven wire mesh . "‘\‘ N/A
- perforated metal \\ P
- expanded metal ' \\\. N/A
- ratio hole areaftotal area: 0,45-0,65 :‘\,\ P
- size of hote: <30mm” -
- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) 2,5 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: {underside/upside)
Tightening, torques: (Nm) 3,5 Nm P
Test sequence of operation: 0 —{—CO P
-testvoltage WUe =1,05 (V) ..........coinins Li-L2; |260Vac P
L2-L3: {260 Vac
........................................................... L3-L1: {260 Vac

TRF No. I[ECE0947_2F
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-r.m.s. test current AC/DC: (Ao, L142,7 kA P
................................................................................... L243,0 kA
................................................................................... L342,8 kA
power factor/time constant 0,25
- Factor n 2.1
- peak test current {(Amax) : 90,5 KA
Test sequence "0”
- max. let-through current: (kApeak} ................ L1: P
.......................................................................... L2:
.......................................................................... L3:
- Joule integral IPdt (kKA®S) ..o, L1: P
.......................................................................... L2:
.......................................................................... L3:
Pause, t: (min) P
Test sequence "CO" .
- max. let-through current: (kApeak) ................. L1: P
.......................................................................... L2: [7,88kA
.......................................................................... L3 (862 KA
- Joule integral Pdt (KA®S) v L1; [120kA%s P
.......................................................................... L2: [129 kA%s
.......................................................................... L.3: [82,8A%
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "0Q° No holes observed P
Cracks ohserved No cracks observed P

8353 Verification of dielectric withstand

- equal to twice the rated operational voltage with a {1000V, 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 8 P
- the leaking current for circuit-breaker suitable for |L1: < 0,1 mA P
isolation: {(<6mA /1,1 Ue) L2: < 0,1 mA

L3: < 0,1 mA

TRF No. IEC60947_2F
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8354 Verification of overioad releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole sg;gtf:::\
=
Time specified by the manufacturer: t=5405/ S9N P
- Operation IME: () .oovovveeeeeeeeeeeeee e L1 eold . \ P
.......................................................................... L2: =
.......................................................................... L3 N 7 /?
........................................................................... N: - 1 }
—,_.4\ \7‘
TRF No. IECB0S47_2F 7
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8.3.5 TEST SEQUENCE il (icu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circdit-hreaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current,

For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated uitimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the wtimate short-circuit breaking capacity, is verified when
carrying out test sequence 1V,

For integrally fused circuit-breakers, test sequence V applies in place of this - \
sequence. /’T“N\ : "\

T : AR VRS
Type designation or serial number NM1~1)?/€SI§SO ‘\’g r,\
Sample no: B&2# {( ( COA sy ) : )
Rated current: In (A) 126 A\\ \M // \ -
Rated operational voltage: Ue (V) 415 Vae Sl /“n_ 14{/' \ v
Rated ultimate short-circuit breaking capacity: (KA) |25 kA a y ﬁ \ .
Rated control supply voltage of closing mechanism: {No electric closing mechaﬁ'i,;sﬁa 4,’,;\ a
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
Ue (V)

This test sequence need not be made when Icu = lcs

8.3.51 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twica the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 30s=2t5540s P
- Operation ime: (8) ..o L1. [151s p
.......................................................................... L2: J131s
.......................................................................... L3: |201s
........................................................................... N:

TRF No. IEC60947 2F

\’QKW 74¢



Page 99 of 150 Report No. W0808102.53
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
8.3.5.2 Test of rated ultimate short-circuit breaking capacity

The test sequence of aperations is O —t - CO

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P

support or an equivalent support,

Test made in free air:

Distances of the metallic screen’s: {(all sides) Front / Back: 0 mm,
Left / Right ;50 mm,
Up/ Down: 50 mm

The characteristics of the metallic screen; T " '%\ :
. =1 D B , \
~ woven wire mesh // % P N IR N/A

- perforated metal

(holddal | °
\ N U j Y N/A
P

/“#

- expanded metal

- ratio hole areaftotal area: 0,45-0,65 \\\{;9 Z__{//
- size of hote: <30mm”* / "‘\
- finish: bare or conductive plating N A
Test made in specified individual enclosure: o N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F"; P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at; (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (imm?) 50 mm? P
If terminals unmarked: LINE and LOAD are marked NA
line connected at: (underside/upside)
Tightening, torques: (Nmy} 3,5 Nm
Test sequence of operation: O —t-CO
-testvoliage UWUe =105 (V) ...l L1-L2: 1450 Vac
............................................................ L2-L3: 451 Vac
............................................................ L3-L1; 450 Vac e,
v
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-r.m.s. test current AC/DC: (A)....................... L1 [267 KA P
................................................................. L2: 1251 kA
................................................................. L3: 1252 kA
power factorftime constant ; 0,25
- Factor "n” 2.1
- peak test current (Amax) 53,2 kA
Test sequence "0"
- max. let-through current: (kApeak) ................ L1 |20,1kA P
.......................................................................... L2: [9,91 kA
.......................................................................... L3: [17,9kA Y
- Joule integral Pdt (MA®s) ... L1 [1,81 MAZ ‘ Y P
.......................................................................... L2: | 214 pisC Lx;%
.......................................................................... L3 |1, 2}1 M&C /\‘ )
Pause, ¢ {min) 3 Min @y i P
(Pl

Test sequence "CO" \ \ _// I ;
- max. let-through current: (kApeak) ................. L1 [17.5 kA P
.......................................................................... £2: 19,1 kA
.......................................................................... L3 |8,71kA
- Joule integral Pdt (MA?S) ..o Lt |+,17 MA%s P
.......................................................................... L2: |1.867 MA%s
.......................................................................... L3 | 157 KA
Melting of the fusible element No melting of the fusible P

alement
Holes in the PE-sheet for test sequence "0” No holes observed
Cracks observed No cracks observed

8.3.5.3 Verification of dielectric withstand

- equal to twice the rated operational voltage with a [1000V, 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 8 P
- the leaking current for circuit-breaker suitable for  |L1: < 0,1 mA
isolation: (<6mA /1,1 Ug) L2: < 0,1 mA

L3: < 0,1 mA

TRF No. [ECB0947_2F
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8.3.5.4 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setiing on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=540s
- Operation time: {8) ..o L1: P
.......................................................................... L2:
.......................................................................... L3
........................................................................... N:
.’”E
~ s
TRF No. IEC60947_2F i
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8.3.5 TEST SEQUENCE I {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of uiitization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV,

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1-1255/4300
test for 3 phases

Sample no: ' B63#

Rated current: In (A) 125A

Rated operational voltage: Ue (V) 240 Vac

Rated ultimate short-circuit breaking capacity: (kA) (42 KA

Rated control supply voltage of closing mechanism: | No electric closing mechanism

Uc (V}

Rated control supply voltage of shunt release: No shunt releases

Ue (V}

This test sequence need not be made when lcu = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current

setting on each pole separately. i .
The operating time shall not exceed the max. value stated by the manufei;ct‘yrer for
twice the current setting at the reference temperature, on a po 3§iﬂgy o ;

Time specified by the manufacturer: 30/3/4/(54% \ ‘

TRF No. IEC60947_2F
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8352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O ~1 - CO
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted compleie on its own P
support or an equivalent support.
Test made in free air: p
Distances of the metallic screen’s: (all sides) Front / Back, 0 mm,
Left / Right :50 mm,
Up/ Down: '@0 mm
The characteristics of the metallic screen: ﬁ .
- woven wire mesh / :{ﬁ{ p \\ NIA
- perforated metal {( ( /‘)5 \ i P
- expanded metal \\ \Zﬁlf,// f N/A
- ratio hole areaftotal area: 0,45-0,65 \& T B
(Y H - o o i
- size of hole: <30mm2 o
4 3
- finish: bare or conductive plating - - P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuil is earthed at; (load-star- or supply-star point) |Load-star point P
Conductor cross-sectional area {mm?) : 50 mm? P
If terminals unmarked: L.INE and LOAD are marked N/A
line connected at: (undersidefupside)
Tightening, forques: (Nm) 3,5Nm P
Test sequence of operation: O -t - CO
- test voltage Uille =105 (V) ...................L1-L2. 260 Vac P
............................................................ L2-L3: | 260 Vac
............................................................ L3-L1: 1260 Vac

TRF No. IEC60947_2F
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-r.m.s. test current AC/DC: (A) L1: 42,7 kA P

L2 43,0 kA

L3: 42 8kA
power factor/fime constant ; 0,25
- Factor "n” 2.1 P
- peak test current (Amax) : 90,5 kA
Test sequence "0°
- max. let-through current; (kApeak) ................. L1: |19,6 kA P
.......................................................................... L2: 11,7 kA .
.......................................................................... L3: {142kA
- Joule integral Pdt (KA®S) ..o L1 11,06 MA%s P
.......................................................................... L2: (220 kA%s
.......................................................................... L3: |B34 kA%s ”‘“\
Pause, t: {min) 3 min /’ ¢ 3/@\ ) P
Test sequence "CO" ((p i ( M . ,
- max. let-through current: (kApeak) .............. L1: 2451 A0 NY AP / | p
.......................................................................... L2: [16,8 kA :
.......................................................................... L3 [16,8 kA 7
- Joule integral 12dt (KAZS) ... L1: [4,90 kA%s ﬁ ' P
............................................................................. L2: |B05 kA% ‘
............................................................................. L3: |674 kAZ j
Melting of the fusible element No melting of the fusible p

element
Hotes in the PE-shest for test sequence "0" No holes obseived
Cracks cbserved No cracks observed P
8353 Verification of dielectric withstand

- equal to twice the rated aperational voltage witha [1000V, 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the teaking current for circuit-breaker suitable for |L1: < 0,1 mA P

isolation: (<6mA /1,1 Ue)

£2: < 0,1 mA
L3: < 0,1 mA

TRF No. IEC60947_2F




Page 105 of 150 Report No. W0808102.53

IEC 60947-2

Clause Requirement + Test Result - Remark Verdict

8354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not excead the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s P
- Operation fime: (S) oo L1: |94s . o P
.......................................................................... L2, |58s 3

.......................................................................... L3: |6ds

A
wnd

TRF No. IEC60947_2F
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8.3.5 TEST SEQUENCE I {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate shori-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence, | LN
Type designation or serial number NM1-1265/4300 . _

test for pf}gﬁ;ﬁ}\ v N
Sample no;

Rated current: In {(A)

Rated operational voltage: Ue (V)

Rated ultimate short-circuit breaking capacity: (kA)

Rated control supply voltage of closing mechanism: | No eiectric'élosing mechanism
Uc (V)

Rated control supply voltage of shunt release: No shunt releases

Ue (V)

This test sequence need not be made when lcut = lcs

8.3.51 The operation of overload releases shall be verified at twice the value of their current
setling on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 0sst=<540s P
- Operation time: {8} .o, L1 P
.......................................................................... L2:
.......................................................................... L3: }|78s
........................................................................... N

TRF No. IEC60947_2F
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8.3.5.2 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is 0 —t - CO
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen's: (all sides) Front / Back: 0 mm, P

Left / Right :50 mm,

Up / Down; 50 mm
The characteristics of the metallic screen: ’/\2 ME‘,\

/"7 i Y '
- woveh wire mesh //\\/ . \\ \.\ N/A
- perforated metai “ ¥ &Wmﬂ/}) \Jl p
- expanded metal \ < ’{I £ \‘-‘ NfA
\“Zfﬂ § 3.”—11_/ B

- ratio hole areaftotal area; 0,45-0,65 /“;‘— = A
- size of hole: <30mm2 7 )
- finish: bare or conductive plating
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse"F™ P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at; (load-star- or supply-star point) |Load-star point P
Conductor cross-sectional area (mm?} : 50 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 3,5 Nm P
Test sequence of operation: O —t - CO
-testvoltage UlUe =108 (V) ... Lt P
................................................................ LZ: :
................................................................ L3: | 146 Vac
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8352 Test of rated ultimate shori-circuit breaking capacity

The test sequence of operations is 0 -t - CO

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time '
settings at maximum,

closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P

support or an equivalent support.

Test made in free air:

Distances of the metallic screen’s: {all sides) Front / Back: 0 mm,
Left / Right :50 mm,
Up/ Down; 50 mm

The characteristics of the metallic screen: A NN
- woven wire mesh //\x/ _ \\ \\ N/A
- perforated metal J\ * k"??]bm»l/}' kl p
- expanded metal N\ NIA
. ) Y SN
- ratio hole areaftotal area: 0,45-0,65 /*\H " -
- size of hole: <30mm2 7 "
- finish: bare or conductive plating ) P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure;
Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) : 50 mm? P
If terminals unmarked: LINE and LOAD are marked NIA
line connected at: {underside/upside)
Tightening, torgues: (Nm) 35Nm
Test sequence of operation: O -t —-CO
- test voltage UlJe = 1,05 (V) ... LT
................................................................ L2: | )
................................................................ L3: | 146 Vac 'y
‘ =
TRF No. IECB80947 _2F (/:/ (
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-r.m.s. test current AC/DC (A).. oo LT P
L3 1261 KA
power factor/time constant 0,25 P
- Factor "n* 2,1
- peak test current (Amax) : 54,7 kA P
Test sequence "0
- max. let-through current: (kApeak) ................ L1: P
.......................................................................... L2:
.......................................................................... L3, [8,88kA
- Joule integral IPdt (KAZS) ... L1 : """\E P
.......................................................................... L2: o . "x
.......................................................................... L3, (219 k)ﬂ\2 -
o b !*’l O
Pause, t: (min) 3 n)/: \ P
Test sequence "CO" { ( Coy / ] \ ) \; N
- max. let-through current: (kApeak) ................. L1 / P
.......................................................................... L2:
.......................................................................... L3
- Joule integral 12dt (AS) .ccocooccceiricvrnes e L1: o P
............................................................................. L2:
............................................................................. L3 |212 kA%
Melting of the fusible element Mo mslting of the fusible P
element
Holes in the PE-sheet for test sequence "0” No holes observed P
Cracks observed No cracks observed
8353 Verification of dielectric withstand
- equal to twice the rated operational voltage with a [1000V, 55 P
minimum of 1000 V for b seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for {1.3: < 0,1 mA
isolation; (<BmA /1,1 Ue) N:<0,1mA

TRF No. [ECB0947_2F
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8.3.54 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=540s P
- Operation time: (S} ..., L1: P
.......................................................................... L2
.......................................................................... L3:
........................................................................... N: .

TRF No. IECB0947_2F
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8.3.5 TEST SEQUENCE li (lcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to cireuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate shori-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV,
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence. .
Type designation or serial number NM1-1255/4300 - )
test for 3 phases . -
Sample no: 162# A/:q,{\
Rated current: In (A) 125 A // /,] \ \
Rated operational voltage: Ue (V) 690 Vacu [\ MF’ ) )}
Rated ultimate short-circuit breaking capacity: (kA) |3 kA \ A + //
Rated control supply voltage of closing mechanism: | No electric clﬁé\hgm’ t?ﬁanlsm 4 “3
Uc (V) '
Rated control supply voltage of shunt release; No shunt releases
Uc (V)
This test sequence need not be made when Icu = Ics
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current
seiting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 30s=t<540s P
- Operation time: (8} ..o L1 |132s P
.......................................................................... L2: [100s
.......................................................................... L3: {140s
........................................................................... N:

TRF No. I[EC60947_2F
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8352 Test of rated uitimate short-circuit breaking capacity
The test sequence of operations is O -t - CO
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V) ST
The circuit-breaker is mounted complete on its own p
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm,
Left / Right ;50 mm,
Up / Down: 50 mm
The characteristics of the metallic screen: el _
- woven wire mesh //. N/A
- perforated metal “ e P
 expanded metal \ NIA
- ratio hole areaftotal area: 0,45-0,65 P

- size of hole: <30mm2

- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at; (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) : 50 mm? P
if terminals unmarked: LINE and LOAD are marked NIA
line connected at: (underside/upside)

Tightening, torques: {Nm) 3,5 Nm P
Test sequence of operation: 0 -t - CO

- test voltage UUe = 1,05 (V) ........oooeninne L1-L2: 758 Vac P
............................................................ L2-L3: | 759 Vac
............................................................ L3-L1: [758 Vac_

TRF No. IEC60947_2F
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-r.m.s. testeurrent AC/DC: (A)...oooooen L 13,02 KA P
................................................................. L2: 13,10 kA
................................................................. L3: | 3,03 kA
power factorftime constant : 0,90 P
- Factor "n" 1,42
- peak test current (Amax) : 4,43 kA P
Test sequence "0’
- max. let-through current: (kApeak) ................ L1, [3,81kA P
.......................................................................... L2: |3,91KkA
.......................................................................... L3: [2,64KkA
- Jaule integral Pdt (KA2s) ..., L1: 166,9kA%s p
.......................................................................... L2: |61,8kA%s
.......................................................................... L3 [34,3kA%s
Pause, £ (min) 3 min P
Test sequence "CO” _
- max. let-through current: (kApeak) ................. 11 [3,77 kA P
.......................................................................... L2: |3.01kA
.......................................................................... L3: {3,85kA
- Joute integral 1Pdt (kAZS) .....co.ooovvivic L1: (77,5 kA%s P
............................................................................. L2: (55,8 kA%
............................................................................. L3: (68,3 kA%
Melting of the fusible element No meiting of the fusible P

element
Holes in the PE-sheet for test sequence "0O° No holes observed
Cracks observed No cracks observed P

8.35.3 Verification of dielectric withstand

- equal to twice the rated operational voltage with a [1380V, 5 s P
minimum of 1000 V for 5 seconds
- no hreakdown or flashover P
- the leaking current for circuit-breaker suitable for
isolation: (<BmA /1,1 Ue) /

TRF No. [ECB0947 2F
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8.3.54 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately,

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer. t<540 ¢
- Operation ime: (8) oo L1
e et et e e e Lz
.......................................................................... L3:
........................................................................... N:

TRF No. IECE0947_2F
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8.3.5 TEST SEQUENGE Il (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate shert-circuit breaking capacity higher than the rated short-time
withstand cureent.

For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ulimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial nurmber NM1-1255/4300
test for phase + N

Sample no: 180#

Rated current: In (A) 125 A

Rated operational voltage: Us (V) 690 Vac

Rated uitimate short-circuit breaking capacity: (kA} |3 kA

Rated controf supply voltage of closing mechanism: | No electric closing mechanism

Uc (V)

Rated control supply voltage of shunt release: No sh% Sié;;’j\

U (V) 2\

This test sequence need not be made when leu = Ics “ 'F( CW ?
8.3.51 The operation of overload releases shall he verified at twice e balg

_@‘,ﬂ{flr current

setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 30ssi=540s
- Operation fime: (8) .o L1:
.......................................................................... L2
.......................................................................... L3 |82s
........................................................................... N:

TRF No. IEC60947_2F
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83562 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t—CO
For circuit-hreaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (W)
The circuit-breaker is mounted complete on its own P
support or ah equivalent support.
Test made in free air:
Distances of the metallic screen's: {all sides} Front / Back: 0 mm, P
| eft / Right :50 mm,
Up / Down: 50 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal AT P
_(,/ C‘ }_'—‘.”,:i ()
- expanded metal / Ca \ \(7 N/A
- ratio hole areaftotal area: 0,45-0,65 ( ( ' CQQ’;‘; % 7 4 P
- size of hole: <30mm2 ) \‘-{7\ ”‘““wW/ ,
- finish: bare or conductive plating S ii};a/ / \‘3 P
Test made in specified individual enclosure: f’ N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star peint) | Load-star point P
Conductor cross-sectional area (mnm?) 50 mm? P
If terminals unmarked: LINE and 1.OAD are marked N/A
line connected at: {underside/upsides)
Tightening, torques: (Nm) 3,5Nm
Test sequence of operation: O —t-CO
-tesivoltage UfUe=1,05(V) ... L1 P
................................................................ L2
................................................................ L3: {438 Vac i
T
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-Lms. test current AC/DC: (A)............ L1 P
T sk
power factor/time constant 0,90
- Factor ™n" 1,42
- peak test current (Amax) 2,83 kA
Test sequence "O”
- max. let-through current: (kApeak) ................. L1 P
T T Y9
- Joule integral IPdt (KA%S) ... L1 P
.......................................................................... L2:
.......................................................................... L3:
Pause, t: (min) P
Test sequence "CO”"
- max. let-through current: (kKApeak) ................. L1t: P
.......................................................................... L2
.......................................................................... L3:
- Joule integral Pat (KA®s) ... L1: P
T Sl [YT-( T
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "0” No holes observed
Cracks observed No cracks observed

8.3.53 Verification of dielectric withstand

- equal to twice the rated operational voltage with a {1000V, 55 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for | L3: < 0,1 mA P
isolation: {(<BmA /1,1 Us) N: <31 mA

- TRF No. IEC60947_2F
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8354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
cuirent setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current seiting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=540s

.......................................................................... L2: ppa—
.......................................................................... L3 [175 ; E’m\
! V \; {‘I. \77'=A-‘.H T

TRF No. [EC60947_2F
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8.3.5 TEST SEQUENGE I {fcu)
Rated ultimate shorl-¢ircuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit=breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current,
For circlit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence: |V,
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence. -
Type designation or serial number NM1-1255/4300
test for 3 phase/t YR (N “f-‘ 7
Sample no: 1534# // / o
Rated current: In (A) 16 A \k &%)\ !
Rated operational voltage: Ue (V) a0vae N\ o N
Rated ultimate short-circuit breaking capacity: (kA) |42 kA Tl
Rated control supply voitage of closing mechanism: | No electric ¢losing mechanism
Uc (V)
Rated control supply voltage of shunt release; No shunt releases
Uc (V)
This test sequence need not be made when leu = Ics
8351 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 30s=<t=s540s
- Operation time: (8) ..o Li: |147 s P
.......................................................................... L2: (127 s
.......................................................................... L3: [133s
........................................................................... N:

TRF No. [EC60247 _2F
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8.3.52 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O -t - CO

For circuit-breaker fifted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air; P
Distances of the metailic screen’s: (all sides) Front / Back: 0 mm, P

Left / Right :50 mm,
Up / Down; 50 mm

The characteristics of the metallic screen: o '\‘\

- woven wire mesh /r:fijﬂ:'j\\\ N -.\ NIA

e
- perforated metal

Y

. T P

- expanded metal ‘ B ( Obér 2 W o N/A
- ratio hole areaftotal area: 0,45-0,65 \ \‘:x / / o p
- size of hole; <30mm?2 meeA

- finish: bare or conductive plating o P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F™ ' P
copper wire: diameter 4,8 mm, 50 mm long

Circuit is earthed at: {Joad-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) : 2,5 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connecied at: {underside/upside)

Tightening, torques: (Nm) 3,5 Nm P
Test sequence of operation: O —t - CO P
-testvoltage UJe = 1.05(V) oo, L1-L.2; |260 Vac

............................................................ L2-L3: [260 Vac
............................................................ L3-L1: |260 Vac
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-rms. testcurrent AG/IDC: {(A). .o L1: 42,7 KA P
................................................................. L2: [43,0 kA
................................................................. L3: 142,8 KA
power factorftime constant : 0,25
- Factor *n” 2.1 _ P
- peak test current (Amax} : 90,5 kA
Test sequence "0”
- max. let-through current: (kApeak) ................. Li: 10,1 kA P
.......................................................................... L2: |648KkA =
.......................................................................... L3: 551 kA S E Mo\
By L D — L1: |233kA% . \ p
.......................................................................... L2: 62,0 kA?s” # | COwmfia B
.......................................................................... L3 |71,2KA% . 7
Pause, t: (min) 3min., \‘\\‘\\\/‘"’\7?\11/ P
Test sequence "CO" ) ; /M /
- max. let-through current; (kApeak) ............... L1 |5,77 kA \V . P
.......................................................................... L2: [8,38 kA ) RN
.......................................................................... L3: |9,33 kA R oy
- Joule integral 12dt (A%S) ... ceecerereiecciinniiinnoe L1: |482 kA% o P
............................................................................. L2: |96,9 kA’
............................................................................. L3 |214 kA%s
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-shest for test sequence *0" No holes observed
Cracks observed No cracks observed

8.35.3 Verification of dielectric withstand

- equal to twice the rated operationat voltage with a [1000V, 5 s P
minimum of 1000 V for & seconds
- no breakdown or flashover _ See appended table 9 P
- the leaking current for circuii-breaker suitable for  |L1: < 0,1 mA
isolation: (<6mA /1,1 Ue) L2: < 0,1 mA

L3: < 0,1 mA

TRF No. IEC60947_2F
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8.354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current seiting on each pole separately.

The operating time shall hot exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly. .

Time specified by the manufacturer: 155408 o - _ P
— OPEration tMe: (S) «........ecorreersrrerermerorneeoen L1: |102s ' p
.......................................................................... L2: |87s .
.......................................................................... £3: |113s AN
........................................................................... N: N
N\
Looa
L/ Z[
TRF No. IEC60947 2F . fo
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8.3.5 TEST SEQUENCE Il {leu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.
Type designation or serial number NM1-1255/4300
test for phase +
Sample no: 1814# - . .
Rated current: In (A) 16 A L \\ K
Rated operational voltage: Ue {V) 240 Vac
Rated ultimate short-circuit breaking capacity: (kA) (42 kA
Rated control supply voltage of closing mechanism: | No electric closing r'néchanism ?\‘
U (V) --
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when lcu = lcs
8.3.5.1 The eperation of overload releases shall be verified at twice the value of their current

setting on each pole separately.

The operating time shall not exceed the max, value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Tirme specified by the manufacturer: 0s=t=540s
- Operation iMe: {S) ..o L1:
.......................................................................... L2:
.......................................................................... L3 [79s
........................................................................... N :

TRF No. IEC60947_2F
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8.35.2 Test of raled uitimate short-circuit breaking capacity
The test sequence of aperations is 0 —t - CO
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
setfings at maximum.
closing rechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air:
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right :50 mm,
) Up / Down: 50 mm
The characteristics of the metallic screen: .
- woven wire mesh N N/A
- perforated metal //Ef G ‘\ P
- expanded metal ‘ . \\ N/A
- ratio hole area/total area: 0,45-0,65 "\ P
- size of hole: <30mm2
- finish: bare or conductive plating P
Test made in specified individual enclosure: 4 W N/A
Details of these tests, including the dimensions of the
enclostire;
Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star point) |Load-star point P
Conductor cross-sectional area (mm?) : 2,5 mm? P
if terminals unmarked: LINE and LOAD are marked N/A
line connected at: (undersidefupside)
Tightening, torques: (Nm) 3,5Nm P
Test sequence of operation: O ~t ~ GO
-testvoltage UJe = 1,05(V) ........................LT: P
................................................................ L2:
.L3: 148 Vac

TRF No. IECB0947_2F
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-r.m.s. testoeurrent ACIDC (A).... o L1: P
................................................................ L2:
................................................................ L3: 26,1 kA
power factor/time constant : 0,25
- Factor "n” 2.1 P
- peak test current (Amax) : 54,7 kKA P
Test sequence "O"

- max. let-through current: (kApeak} ................. L1t P

T PPN ‘

- Joule integral 12t (KAS) ............oererrerreerenroe L1: p

e W{{:,? -

Pause, t: (min) 3 ,4; Y, \’A - "‘;‘ P

Test sequence "CO" K oL AN

- mayx. let-through current: (kApeak) ................. L.1: \\‘ \ T [’{//\\ \ P

T R PP T

- Joule INtegral FZdt (KAZS) oo L1 P

e 0 s

Melting of the fusible element No melting of the fusible P
element

Holes in the PE-sheet for test sequence "0" No holes observed P

Cracks obhserved No cracks observed P

8.353 Verification of dielectric withstand
- equal to twice the rated operational voltage with a {1000V, 5s P
minimum of 1000 V for & seconds
- no breakdown or flashover See appended table 9 P

- the leaking current for circuit-breaker suifable for
isolation: {<6mA /1,1 Ue)

L3: < 0,71 mA
N: < 0,1 mA

TRF No. IEC60947_2F




Page 125 of 150 Report No. W0808102.53

IEC 60947-2

Clause

Requirement + Test Result - Remark

Verdict

8354

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall hot exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s P
- Operation time: (8} ..o L1
.......................................................................... L2:
.......................................................................... L3:

N:

TRF No. IECB0947_2F
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8.3.5 TEST SEQUENCE Il {lcu)
Rated ultimate short-circuit breaking
Fxcept where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ulttimate shert-circuit breaking capacity higher than the rated short-time
withstand current.
For circuit-breakers of utifization B having a rated short-time withstand current equal to
their rated ultimate shert-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence. AN
Type designation or sertal number NM1-1255/4300== [“\\\ N
test for 3 phy egf NS
Sample no: 154# {( (C g)”q\
Rated current: In (A) 1250\ M /
Rated operational voltage: Ue (V) 415 Vac \% iy g
Rated ultimate shor-circuit breaking capacity: (k&) (25kA
Rated control supply voltage of closing mechanism: | No electric closing mechanism -
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when lcu = Ics
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current

setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on & pole singly.

Time specified by the manufacturer: 30s=t<540s P
- Operation HMe: (8) ...ooveivceiiiiii e, L1 1165s
.......................................................................... L2 |94s
.......................................................................... L3 [126s
........................................................................... N:

TRF No. IEC60947_2F
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8352 Test of rated ullimate short-circuit breaking capacity

The test sequence of operations is O —t-- CO
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen's: (all sides) Front / Back: O mm,

Left / Right :50 mm,

Up / Down: 50 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal . //C/K {h 5\ P
- expanded metal // . /’]\ \\ N/A

; HT GO >
- ratio hole areaftotal area: 0,45-0,65 o P
. BN,

- size of hole: <30mm2 N, S /( P

= R = _".:—;,’)’
- finish: bare or conductive plating ‘::l'”' S P
Test made in specified individual enclosure: _ N/A
Details of these tests, including the dimensions of the
enclosure: S
Fuse "F™. P
copper wire: diameter 0,8 mm, 50 mm [ong
Circuit is earthed at; (load-star- or supply-star point) | Load-star point P
Conductar cross-sectional area (mm?) : 50 mm? P
If kerminals unmarked: LINE and LOAD are marked N/A

Tightening, torques: (Nm}) 3,5 Nm P

Test sequence of operation: 0 —t--CO P

- test voltage U/Ue = 1,05 (V) .........c........Li-L2) [450 Vac P

............................................................ L2-L3: |451 Vac .

............................................................ L3-L1: 1450 Vac i f f
‘//

7
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-r.m.s. test eurrent AC/IDC: (A).......... LT |25, 7T KA P
................................................................. L2: |25,1 kA
................................................................. L3: 125,2 kA
power factor/time constant : 0,25 P
- Factor "n” 2.1 P
- peak test current (Amax) 53,2 kA P
Test sequence "C”

- max. let-through current: (kApeak) ... L1: |202kA P

.......................................................................... L2 |977KA

........................... crensnnseeeces L3T 1190 KA

- Joule integral Pdt (MAZS} ... L1: 11,93 MA®s P

.......................................................................... L2: |209 kA%s e §

.......................................................................... L3 | 143 MATET S

Pause, t: (min) 3 b/ﬁ‘hr\ P

Helel #p O o

Test sequence "CO ( OfD!ﬁM

- max. let-through current: (kApeak) ................ L1 |8.0% KA. / P

.......................................................................... L2 [18.2%A &

.......................................................................... L3 19,1 kAT sre

- Joule integral Pdt (A%S) ..o L1: 130 kA%s P

............................................................................. L2 |1,26 MA®s

............................................................................. L3: 11,75 MA%s

Meilting of the fusible element No meiting of the fusible p
element

Holes in the PE-sheet for test sequence "0” No holes abserved

Cracks observed No cracks observed P

8.3.5.3 Verification of dielectric withstand

- equal o twice the rated operational voltage with a [1000V, 5 s P

minimum of 1000 V for 5 seconds

- no breakdown or flashover See appended fable 9 P

- the leaking current for circuit-breaker suitable for |L1: < 0,1 mA P

isolation: (<BmA /1,1 Ue)

L2: < 3,1 mA
L3 < 0,1 mA

TRF No. IEC60947_2F
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8354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for

twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s ) P

- Operation time: {S) ..o L1 |97s /fw«u P

.......................................................................... L2 378 e BMeay

.......................................................................... L3: 63s Iy N it .

........................................................................... N [ C{'thi.r!‘l;n: L

=

TRF No. IECB0947_2F
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8354 ‘| Verification of overload releases

The operation of overload reieases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly. "+

X

Time specified by the manufacturer: t<540s P

[ E:—;}m\\\\‘

- Operation ime: {8) ..o L1, |97s

.......................................................................... L2: |37s DR

.......................................................................... L3: [63s f = N
N . A

........................................................................... . % CQG)’L/{“Z/]: .

TRF No. IEC60947_2F
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8.35 TEST SEQUENCE 1l (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to

circuit-breaker of utilization category A and to circuit-breaker of utilizalion B having a

rated ultimate short-circuit breaking capacity higher than the rated short-time

withstand current.

For ciscuit-breakers of utilization B having a rated short-time withstand current equal fo

their rated uftimate short-circuit breaking capacity, this test sequence need not be (

made, since, in this case, the ultimate short-circuit breaking capacity, is verified when .

carrying out test sequence IV.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1-1255/4300

test for phagﬁﬁ?ﬁ"ﬁ~;§> ;

Sample no: 1824# // 7’ 7\\'\)

Rated current: In (A) 125 A [{ * ( COQ‘/[;; }

Rated operational voltage: Ue (V) 415 \/ac\\ \\‘_W y )/

: : . : S T S CR
Rated ultimate short-circuit breaking capacity: (kA) 125 kA ‘\‘La_i_;/r;;;' o
7 e 1

Rated control supply voltage of closing mechanism: | No eleciric closing mechanism .2 1

Uc (V) T

Rated control supply voltage of shunt release: No shunt releases B

Uc (V)

This test sequence nead not be made when lcu = Ics (
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current

setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for

twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 30s<t=<540s P

- Operation ime: (8) ..covceeveriernirrsni s L1 P

.......................................................................... LZ:

.......................................................................... L3 (87s

........................................................................... N:

“TRF No. [EC60947_2F
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8.35.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —1—CO
For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the current and time
setlings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
beft / Right :50 mm,
Up / Down: 50 mm
The characteristics of the metallic screen:
- waven wire mesh h N/A
- perforated metal - P
- expanded metal : r‘j"?*%ﬂ N/A
- i
ratic hole arealtotal area: 0,45-0,65 | /s / / Yy P
- size of hole: <30mm2 v ( H ( cod: / U\
- finish: bare or conductive plating \ \\k(// \ P
Test made in specified individuat enclosure: \‘m, r - ! N/A
Details of these tests, including the dimensions of the [
enclosure:
Fuse "F™: P
copper wire: diameter 0,8 mm, 50 mm long
GCircuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) 50 mm? P
if terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 3,5Nm
Test sequence of operation: O —t-—-CO
- test voltage UUe = 1,05 (M) ..o L1
................................................................ L2:
L3: |256 Vac

TRF No. [EC80947_2F
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-r.m.s. test current AC/DC: (A)....................LT: P
e s a
power factor/time constant : 0,30 P
- Factor "n” 2,0 P
- peak test current (Amax) : 304 kA P
Test sequence "O"
- max. let-through current: (kApeak) ................ L1: P
TS TP
- Joule integral 12dt (KAZS) ..o, L1: . P
.......................................................................... L2: .
.......................................................................... L3: [465kA%s N
Pause, t: (min) 3min " ) P
Test sequence "CO”
- max. let-through current; (kApeak) ................ L1: P
T Sl P T
~ Joule integral Pdt (KA%S) .oooooieveniiee e L1: P
............................................................................. Lz:
............................................................................. L3: [284 kA%s
Melting of the fusible element No mefting of the fusible P

element
Holes in the PE-sheet for test sequence "O" No holes observed
Cracks observed No cracks observed P

8.3.5.3 Verification of dielectric withstand
- egual to twice the rated operational voltage witha |1380V,5s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 10 P
- the leaking current for circuit-breaker suitable for | L3: < 0,1 mA P
isolation: {<8mA /1,1 Ue) N < 0,1 mA
)
TRF No. |[ECG0947 2F 7 /
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8.3564 Verification of overload releases
The operation of overload refeases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: t<540s P
- Operation tMe: (8) ..o L1': /EL ﬁ;{\ : P :
.......................................................................... L | 7 & . '
.......................................................................... L3 i1 33 _, :
........................................................................... N o O(Df{ J :
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8.3.6 TEST SEQUENCE IV N/A
8.3.7 TEST SEQUENCE V N/A
8.3.8 TEST SEQUENCE VI: Combined test seguence N/A
Annex B Circuit-breakers incorporating residual current protection N/A
Annex € individual pole short-circuit test sequence N/A
Annex F Additional tests for circuit-breakers with electronic over-current protection iN/A
Annex H Individual pole short-circuit test sequence N/A
Annex J Electromagnetic compatibility (EMC) — Requirements and test methods for N/A

circuit-breakers
Annex L Circuit-breakers not fuffilling the requirements for overcurrent protection N/A
Annex M Modular residual current devices (without integral current breaking device) N/A
Annex N Eleciromagnetic compatibility (EMC) — = N/A

Additional requirements and test methods for devices no qvere ;Arknexes B,

and M '

:1: r‘r/ l A 13 ‘\» -

Annex O Instantaneous trip circuit-breakers (ICB) ‘ o N/A

TRF No. IEC60947_2F i
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TABLE 2; Heating Test (Seq |, 8.3.3.6, sample number 51#) p
Test current {A) o 125 A —
AMDIENE (PC): v st 20,6 °C —
Thermocouple Locations max. temperature rise measured, max. temperature fimit,
(K} (K}
Line side Terminal 1 411K 80K
toad side Terminal 2 . 426K 80 K
Line side Terminal 3 373K 80K
Load side Terminal 4 472K 80K
Line side Terminal 5 372K 80K
Load side Terminal 6 41,1K 80K
Line side Terminal N 452 K 80K
Load side Terminal N 432K . 80K
Side enclosure 258K | L BOK
Front enclosure _ . 16,5 K '50 K
Actuator 14,1 K /‘:“*.E‘ ; "35 K
7 AN
TABLE 3: Heating Test (Seq Il, 8.3.4.4, sample number 52#({ / odal, A )P
TESE CUITENE (AY: 1o ereeeeerreree e veeneen s 125 A\\ \ ( )\ // .'\ —
ABIENE (PCY: v 25°C ol AP —
Thermocouple Locations max. temperature rise measured, fa; tem];erature limit,
(K (K)
Line side Terminal 1 417K 80K
Load side Terminal 2 477K 80K
Line side Terminal 3 46,2 K 80K
Load side Terminal 4 506K 830K
Line side Terminal 5 431K 80 K
Load side Terminal 6 ' 494 K 80K

TRF No. IEC60947_2F
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Clause Requirement + Test j Result - Remark Verdict
T TABLE 1: Heating Test (Seq |, 8.3.3.6, sample number 151#) P ]
Test QUITENE (A): v 126 A —
AMBIENE COY: e rrereeriom s 222°C —
Thermocoupie Locations max. temperature rise measured, max. temperature limit,
( | () ()
Line side Terminal 1 354 K 80K
Load side Terminal 2 42 9K 80K
Line side Terminal 3 408 K 80K
Load side Terminal 4 494 K 80K
Line side Terminal 5 ' 36,2 K 80 K
Load side Terminal 6 446K L 80K
Side enclosure 238K " /;E;ﬁ})\ 80 K
Front enciosure 159K : / ) // \‘X\SO K
Actuator : 125K \\

SN

TRF No. [EC60947_2F
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IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
TABLE 4: Heating Test (Seq |, 8.3.4.4, sample number 53#) P
Test CUTTENt (A oo 125 A —
AMDIENE (POY: e 227°C —
Thermocoupte Locations rnax. temperature rise measured, max. temperature limit,
(K) (K)
Line side Terminal 1 450K 80K
Load side Terminal 2 524 K 80K
Line side Terminal 3 506K 80K
Load side Terminal 4 56,8 K 80K
Line side Terminal 5 453 K 80K
Load side Ternminal 6 BO7TK 80K
TABLE 5: Heating Test (Seq Il, 8.3.4.4, sample number 55#) P
Test curmrent (A oo 125 A —
AMDIENT (CC): vt 23,1°C CN —
Thermocouple Locations max. temperature rise measured:-. ma;z. temperature limit,
® Lﬁ\ K
Line side Terminal 1 443K () 7 TN eoK
Load side Terminal 2 so8K |\ C[HY\:) 80K
Line side Terminal 3 484K \\_\_ ;‘;T""TZ/ \ ‘ \8\0 K
Load side Terminal 4 537K = 80K
Line side Terminal 5 429K . 80K
Load side Terminal 6 495K 80K

TRF No. IEC60847 _2F
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IEC 60947-2 T
Clause Requirement + Test Result - Remark Verdict
TABLE 4: Heating Test (Seq I, 8.3.4.4, sample number 53#) P
Test CUEnt (A oo e 125 A —
AMBIENE (PC: v emes s 227°C —
Thermocouple Locations max. temperature rise measured, max. iemperature limit,
K) | (K)
Line side Terminal 1 45,0 K 80K
Load side Terminal 2 524 K 80 K
Line side Terminaf 3 50,6 K 80K
Load side Terminal 4 56,8 K 80K
Line side Terminal 5 453K 80 K
Load side Terminal 6 50,7 K 80K
TABLE 5: Heating Test (Seq il, 8.3.4.4, sample number b5#) P
Test CUITENE (A e i 125 A —
AMBIBNT {PCY: oo ivvie oo 23,1 °C - ‘\__ —
Thermocouple Locations max. temperature rise measugedzt-. ma.;t, temperature limit,
(K) ZCEMN K
Line side Terminal 1 443K /\P 7NN oK
Load side Terminal 2 508K | \““:;;EV N 80K
Line side Tenminal 3~ 8aK N a7\ 8K
Load side Terminal 4 537K e SGK
Line side Terminal 5 429K .. BOK
Load side Terminal 6 485K BOK
4

TRF No, IEC60947 _2F
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IEC 60947-2

Clause Requirement + Test Result - Remark Verdict

TABLE 6: dielectric strength {Seq 1, 8.3.3.5, sample number 151# and 51#) P

test voltage applied between: test potential applied (V)| breakdown / flashover
(Yes/No}

Between all the terminals of the main circuit connected 1380V No
together and the enclosure or mounting plate, with the '
contacts in all normal positions of operation

Between each pole of the main circuit and the other poles 1380V No
connected together and to the enclosure or mounting
plate, with the contacts in all normal positions of
operation

Between the incoming and outgoing terminals with the 1380 V No
circuit-breaker open

supplementary information: N/A

TABLE 7: dielectric strength (Seq I, 8.3.4.3, sample number 524, 54# and 55#) P
test voltage applied hetween: test potential applied (V)} breakdown / flashover
{Yes/No)
Between all the terminals of the main circuit connected 1000 V No

together and the enclosure or mounting plate, with the
contacts in all normal positions of operation .
Between each pole of the main circuit and the other poles 1000 V 1 No
connected together and to the enclosure or mounting
plate, with the contacts in alf normat positions of

S v S
operation ¢l I .
Between the incoming and outgoing terminals with the 1006V 7 T =N T No
circuit-breaker open . A

A Hizg T
supplementary information: N/A Al U )

N 7 E—
TABLE 8: dielectric strength (Seq 1, 8.3.4.3, sample numbecs3#) - A~ p
test voltage applied between: test potential applied}(V) breakdown / flashover
{Yes/No)

Between all the terminals of the main circuit connected 1380V No

together and the enclosure or mounting plate, with the
contacts in all normal positions of operation

Between each pole of the main circuit and the other poles 1380V No
connected together and fo the enclosure or mounting
plate, with the contacts in all normal positions of
operation

Betwesn the incoming and outgoing terminals with the 1380 V No
circuit-breaker open

supplementary information: N/A

TRF No. IECG0947_2F /
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Clause Requirement + Test Result - Remark Verdict

TABLE 9: dielectric strength (Seq lll, 8.3.5.3, sample number B59#, B61#, BE62#, P
B63#, 1534, 154#, 1804, 181# and 183#)

fest voltage applied between: test potential applied (V)| breakdown / flashover
(Yes/No)

Between all the terminals of the main circuit connected 1000 V No
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation

Between each pole of the main circuit and the other poles 1000 V No
connected together and to the enclosure or mounting
plate, with the contacts in ali normal positions of
operation '

Befween the incoming and outgeing terminals with the 1000V No
circuit-hreaker open

supplementary information: N/A

TABLE 10: dielectric strength (Seq Iil, 8.3.5.3, sample number 60#, 152# and 182#) P

fest voltage applied between: iest potential applied (V)| breakdown / flashover
[—"*(YQ'NO)

Between all the.terminals of the main circuit connected 1380V . / =N x

together and the enclosure or mounting plate, with the N \

contacts in all normal positions of operation o é CDciwﬂ

Between each pole of the main circuit and the other poles 1380V \\ /

connacted logether and to the enclosure or mounting o 8

plate, with the contacts in all normal positions of ' X

operation

Between the incoming and outgoing terminals with the 1380V

circuit-breaker open

supplementary information: N/A

TABLE 41: clearance and creep age distance measurements o P
clearance ¢l and creepage Ui (V) Uimp (kV) | required ¢l | ¢l (mm) required | der (mm)
distance der at/of: (mm) der {mmy}
Between poles 860V 8kV 8 mm 17,5mm | 12,5mm | 367 mm
Between live parts and parts
intended to be earthed 800V 8 kv 8 mm 1856mm | 125 mm | 185 mm
Between the contacts in the 800 V 8KV gmm | 167mm | 125mm | 28,3mm
open position
Between five parts and 800V 8KV gmm | 132mm | 12.5mm | 132 mm

actuator

TRF No. IEC60947_2F ! <
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IEC 60947-2
Clause Reqguirement + Test Result - Remark Verdict
TABLE 12: Resistance to fire (Glow wire test) p
No. Description Colour Temp. °C burning after drops support -
t (s) burning
1 Base Black 980 °C Os No No P
2 Cover White 960 °C Os No No P
3 Actuator Black 960 °C 6s No No P (
4 Leading lever White 960 °C 2s No No P
TABLE 13: Resistance to tracking (fracking test) P
Specimen Verdict
Description Colour Drops TFhick Burning Current | Test voitége '
(no.) (mm) (A} V)
Base Black 50 <05A 175V P
Cover White 50 <0,5A 176V P
Handle Black 50 <05A 175V P
Leading lever White 50 <05A | 175V P

TRF No. [EC60947_2F
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Photographs

Front view, 3P + N MCCB
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Open view, 3P + N MCCB
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IEC 60947-2

Side view, 3P + N MCCB
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Load terminal view, 3P + N MCCB

Line terminal view, 3P + N MCCB

TRF No. IEC60947_2F .
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IEC 60947-2

Front view, 3P MCCB
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IEC 80947-2

Open view, 3P MCCB
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Side view, 3P MCCB
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Load terminal view, 3P MCCB

TRF No. [EC60947_2F



Page 150 of 150

Report No. W0808102.53

TRF No. {ECB0947_2F

IEC 60947-2

Arc chamber




CITAUCBK HA U3MUTAHVIATA B TECTOBHY LJOK/IAL] 3A NM1-125 ~ 630

No ONHUCAHUE
1 Obuwa nHpopmaLma
2 TpoaykToBa MHpOpMaLMA
3 TecToBY AaHHK
4 CHuMKa Ha aBTOMATA
5 KpaTio nanoxeHue Ha tecra
6 MapkupoBKa
7 KoHcrpyRumn
8 W3uckeaHma 2a pabora
9 TecroBe
10 MexXaHUUHW XapaKTEPUCTURM HA KhemuTe 5
11 WsnwTatenHa nocnegosatentoct | —obwo npejcragade, npoba l~'1,2 noac
12 Nanutarenta nocheporarentocr | —obuio npeactagane, npoba 1-2,3 noaloc
13 Wanutatensa nocneaosarentoct | —obuo npegcragane, npoba 1-3,4 noatoc
14 WanuTatenHa nochegosatentoct |l (Ics)
15 WinuTarenra nochegoeareatoct I/ {lcs=Icu) — npoba 11-1,2 nontoc
16 M3nurarenna nocneposatentoct I/ {Ics=Icu) — npoba [1-2,2 nomoc
17 WManutatenda nocnepoearentoct I/l (les=lcu) — npoba 11-3,2 nomoc
18 Manutatenna nocneposatennoct I/ {Ics=lcu) — npoba 11-4,3 nonioc
19 WanutatenHa nocneposarennoct lI/1E {lcs=lcu) — npo6a 11-5,3 nosioc
20 WManuraveaxa nociegosarentoct [I/1lE (Ics=lcu) — npoba 11-6,3 nonloc
21 Wanutatenxa nocnegosateanoct [/l {lcs=lcu) — npoba 1I-7,4 nontoc
22 WanuTatenda nochegosatentoct Hl {lcu) —npoba lll-1,4 nontoc Tecraanu npu 1P+N
23 Apyru
24 TORAKHEH TecT
25 AvenexTpuuna ctabuntoct
26 M3mepBaHe Ha Be30NacHOTO PA3CTOAHKE 38 MOHTaMX
27 Cuna Ha 3ataraHe Ha BoaToBeTe
28 W34 bpAMBOCT Ha NOXap 1 oroneH kaben
29 CRUMKOB Matepman Ha TeCcTBaHOTo U3pgiine
Hara: 07.08.2015 r. CEMO 0O0O/]
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Summary of testing:

The circuit breakers of NM1-250S and NM1-250C are fully identical except the short circuit capacities and
type references marked on the labels. Therefore, the tests conducted on NM1-250S {with maximum rated

short-circuit breaking capacily) are deemed to cover the tests on NM1-250C.

Tests performed {(name of test and test clause):

Rated Test Number Seq Il Seq Iil
Model current | voltage | of poles Seq Seq lf 3phases | 1phase+
test N test
250 A 690 Vac X N/A
250 A 415 Vac X N/A
NM-2505/3300 ap
250 A X N/A
240 Vac
100 A X N/A
250 A 690 Vac X X
250 A 415 Vac X X
NM1-2505/4300 AP+ N
250 A X X
240 Vac
100 A X X

Note:
X means the test was conducted
N/A means the test is not applicable

Testing location:

All tests except test of rated service short-circuit breaking capacity at 240 Vac, 415 Vac and seq lll were
conducted in:

KEMA Quality Testing Services (Zhejiang)} Co., Ltd.
No.5 Changjiang Road Great Bridge Industrial Park North Baixiang Wenzhou, Zhejiang, 325603,
P. R. China.

Tests of rated service short-circuit breaking capacity at 240 Vac, 415 Vac and seq Ill were conducted in:
TILVA - 505 Wu Ning Road, Shanghai,
P.R. China

Summary of compliance with National Differences:
The MCCBs comply with EN Group Differences.

TRF No. [EC60947_2F
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Test item particulars: test item vs. test requirements

3. Classification

3.1. Utilization category: (A orBY). oo, A
3.2. Interruption medium: (air, vacuum, gas Break)...........: Air
3.3. Design: (open construction, moulded case)................ . Moulded case

3.4. Method of controlling the operation mechanism:
{dependent manual, independent manual, dependent
power, independent POWEr ... . Independent manual

3.5. Suitability for isolation: (suitable, not -suitable) ............: Suitable

3.6. Provision for maintenance: (maintaiable, non
MEAINAINADLIE) ..o : Non-maintainable

3.7. Method of installation: (fixed, plug in, withdrawable.....: Fixed
3.8. Degree of protection: (IP code).......coooeveereee, o NIA ‘
4.7. Type of release (thermo-magnetic / electronic)............ v Thermo-magneﬁeﬁ‘i‘f%\

C)E l\’i r “‘»-? .
4.8. Integraf fuses (integrally fused circuit-breakers) S 7

Type and characteristics of SCPD.....ooovveveoesee e ool o N/A

7.3 Electromagnetic compatibility (EMC)

Environment Aor B ..o A

Gircuit-breaker for use on phase-earthed systems ............. : N/A

Circuit-breaker for use in IT systems ....ooocooeeieev o, o N/A h

Rated and limiting values, main circuit:
- rated operational voltage: Ue (V) .........cooovvovviroeeeee. : 220/230/240/380/400/415/660/

890 Vac

- 1ated insulation voltage: Ui (V) .o, ; B0OV

- rated impulse withstand voltage: Uimp (KV)........c............. D 8kV

- rated operational current: le (A) ..o, c 100 A, 125 A, 140 A, 150 A, 160 A, 175 A,
180 A, 200 A, 225 A, 250 A

=KINA Of CUITENE. ..., © AC

- conventional free air thermal current: ith (A) ..o 100 A 125 A, 140 A, 150 A, 180 A, 175 A,
180 A, 200 A, 225 A, 250 A

- conventional enclosed thermal current: Ithe (A).............. T NIA

- current rating for four-pote circuit-breakers: (A) ................ 100 A, 125A, 140 A, 150 A, 160 A, 175 A,

180 A, 200 A, 225 A, 250 A

- AUMbEr OF POIBS ... : 3P for the MCCBs with type reference /3300

3P + N (N pole do not have protection) for the
MCCBs with type reference '14300°

26 )\ i

TRF No. IECB0947_2F
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- rated frequency: (H2) o s 1 50/60Hz
- integral fuses (rated values)........ e : NA
Rated duty :
- elght-ROUr ULY. oo o NIA
- uninterrupted duty: 10 (A) .o © 100 A, 125 A, 140 A, 150 A, 160 A, 175 A,

180 A, 200 A, 225 A, 250 A

Shott-circuit characteristic

rated short-time making capacity: lem (KA) ... - NM1-2508:
7,5 kA up to 690 Vag,
52.5 kA up fo 415 Vac,
88,2 kA up to 240 Vac

NM1-250C:

7.5 kA up to 690 Vac,
40 kA up to 415 Vag,
52,5 kA up to 240 Vac

rated ultimate short-circuit breaking capacity: lou (kA) ........ NM1-2506:
5 kA up to 690 Vac,
25 kA up to 415 Vagc,
42 %A up to 240 Vac

NM1-250C:
5 kA up to 690 Vac,

rated service short-circuit breaking capacity: lcs (KA).........  les = 50% lg

rated short-time withstand current: low (KA/S) o o NIA

TRF No. IEC80947_2F
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Control circuits

Electrical control circuits ;

- kind of current; {AC, D) ..o T NAA

- rated frequency: (Hz) ..o . NA

- rated control circuit voltage: Uc ( nature, frequency, V) ... N/A
- rated control supply voltage: Us (nature, frequency V) @ N/A
Air supply control circuits: (pneumatic or electro-pneumatic) :

- rated pressure and its mit..........oii : N/A

- volumes of air, at atmospheric pressure, required for each
closing and each opening operation ..o, : N/A

Auxiliary circuits :

Rated and limiting values, auxiliary circuits:

- rated operational voltage Ue (V)....c.ccvieiniicnninccinns o N/A
- rated insulation voltage: Ui (V) ..o o NIA
- rated operational current: 8 (Ao : N/A
- kind of CUTTENE ..o s o N/A
-rated frequency: (Hz) ..o : N/A i
-number of CIFCUILS ... o NIA o k

- pumber and kind of contact elements ... o NIA
- rated uninterrupted current: U (A) oo N/
- utilization category: (AC, DC, current and voltage}........... TN/

Short-circuit characteristic :

- Rated conditional short-circuit current (KA} .........occeveeeveee o N/A

- kind of protective device...........oooo e 1 N/A

TRF No. IEC60947_2F
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Releases :

1) ShUNE FEIBASE ... o N/A

2) OVEr-current rel@as@ ... oo s . Yes

A) INSLANIANEOLIS ... s . Yes

b) definite time delay ... : N/A

¢) inverse time detay ... 1 Yes

- independent of previous load ... o NIA

- dependent on previous load; (for example thermal type

FEIBASE) . ... cverieee et s :
3) Undervoltage release (for opening}........ennis :
4) ONET FBIBASES. ...t s !

Characteristics !

1) Shunt release and undervoltage release (for openingj .. :
- rated control circuit voltage: Uc { nature, frequency, V) ..
- KiNd Of GUITBTE 1ooeve e :
- rated frequency: (IfAC) ..o :
2) OVer-CUEnt release ... ;
e TALE CUITENL ..o s ;

KNG Of CUITENE ..ot e e :
- rated frequency: (FAC) ..o :
- current setfting (or range of settings) ... :

- time settings (or range of settings) . ..., :

Yes, thermal type release
NIA
N/A

N/A
N/A
N/A
N/A i ";_‘ .
Yes o ii !

L]

100 A, 125 A, 140 A, 150 A, 160:A, 175°A, 180 A,
200 A, 225 A, 250 A

AC
50/80Hz

fnverse time delay release setting: 1,051In, 1,3 In
instantaneous release setting: 10 [n

Tripping time = 2 h (1,05 In)
Tripping time <2 h (1,3 In)
10 In: Instantanecus

TRF No, [EC80947_2F
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Classification of installation and use......................: Fixed
Supply ConnEction ...........cccooeeviee e . Prepared copper conductors {cable with lug)
Possible test case verdicts:
- test case does not apply to the test object............... N/A
- test object does meet the requirement.................... P (Pass)
- test object does not meet the requirement.................: F (Fail)
TESHNY .o e
Date of receipt of festferm ... 2008292
Date (s) of performance of tests ..o, . 20089-02 ~ 2010-03

General remarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"{See Enclosure #)" refers to additional mformatlon appended to the report.
"(See appended table)" refers to a table appended to the report.

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

Although it is not mentioned on first page, the following standards were also taken into consideration, no
deviation was found:

- ENB60947-2: 2006 +A1: 2009

Generatl product information: \ \\‘ML/! 7

The technical data of the MCCB are listed on page 5 to 8 of th|s report

The factory name and address:

Zhgjiang CHINT Electrics Co., Ltd.
No.1, Chint Road,Chint Industrial Zone, North Baixiang, Yuegqing, Zhejiang, P.R. China

TRF No. I[EC60947_2F
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IEC 60947-2
Clause Requirement + Test Rasult - Remark Verdict
5.2 MARKING
a) The following data shall he markéd on the circuit-breaker itself or on a name plate or
nameplates attached to the circuit-breaker, and located in a place such that they are
visible and fegible when the circuit-breaker is installed.
- rated current: 250 A P
- suitability for isolation, if applicable, with the Suitability for isolation
symbol s
- indication of the open and closed position: P
with O and | respectively, if
symbols are used
b) Marking on equipment not needed to be visible after mounting:
- manufacturer's name or trademark CHINT P
- type designation ar serial number NM1-2505
- IEC 60947-2 if the manufacturer claims compliance P
with this standard.
- utilization category A P
- rated operational voltage(s) Ue 220/230/240/380/400/
- Circuit-breaker for use in IT systems: P
Circuit-breaker for which all values of rated valtage
have not been tested according to annex H or are not
covered by such testing, shall be identified by the
symbol‘x}’?’]which shall be marked on the
circuit-breaker immediately following these values of
rated voltage
- value (or range) of the rated frequency and/or 50 /60 Hz t | P
the indication DC {or symbol) L
- rated service short-circuit breaking capacity. lcs lcs = 50% lou
- rated ultimate short-circuit breaking capacity. lcu 5 kA up to 690 Vac, P
25 kA up to 415 Vac,
42 kA up to 240 Vac
- rated short-time withstand current, (fow) and NIA
associated short-time delay, for utilization
category B

TRF No. {EC60947_2F
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- line and load terminals, unless their connection is | LINE / LOAD marked P
immaterial
- neufral pole terminals, if applicable, by the letter N | N marked P
- protective earth terminal, where applicable, by the N/A
symbol ace. 7.1.9.3 of part 1
- ref. temperature for non-compensated thermal 40°C P
releases, if different from 30°C

c) Marked on the circuit-breaker as specified in item b), or shall be made available in the
manufacturer's published information:
- rated short-circuit making capacity (lcm) N/A
(if higher than specified in 4.3.5.1)
- rated insutation voltage. (Ui) if higher than the P
maximum rated operational voltage)
- rated impulse withstand voltage (Uimp), when P
declared.
- poltution degree if other than 3 N/A
- conventional enclosed thermat current (ithe) if N/A
different from the rated current:
- IP Code, where applicable: N/A
- minimum enclosure size and ventilation data (if any) N/A
to which marked ratings apply:
- details of minimum distance between Front / Back: 0 mm, P
circuit-breaker and earthed metal parts for Left/ Right : 50 mm,
circuit-breaker intended for use without enclosure: Top / Bottorn: 50 mm
- r.m.s sensing if applicable, according to F.4.1.1 N/A
- suitability for environment A or B A P

d) The following data concerning the opening and closing devices of the circuit-breaker
shall be placed either on their own nameplates or on the namepiate of the
circuit-breaker;
- rated control circuit voltage of the closing device, N/A
and rated frequency for AC:
- rated control circuit voltage of the shunt release N/A
and/or of the under-voltage release, and rated
frequency:
- rated current of indirect aver-current releases: N/A

TRF No. IEC60947_2F
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- number and type of auxiliary contacts and kind of N/A

current, rated frequency (if AC) and rated voltages of

the auxiliary switches, if different from those of the

main circuit,
e} [ermina! shall be clearly and permanently identified in acc. with IEC 60445 and annex

- line terminal LINE is marked

- load terminal LOAD is marked P

- neutral pole terminal "N’ N is marked

- protective earth terminal @ N/A

- terminal of coils (A/B) N/A

- terminal of shunt release ( B ) N/A

- terminals of under-voltage release (D) P : N/A

- terminals of interlocking electromagnets (E) // (/"_//S’_fl%\ N/A

~ terminals of indicated light devices (X) [ f co A Vil N/A

- terminals of contact elements for switching devices \\\ \\ " ‘ NIA
|_ (no) N ,\ - b

. TRE No. IEC60947_2F
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7.1

CONSTRUCTION

7.1.1

Withdrawable circuit-breaker

N/A

In the disconnected position (main- and auxiliary circu

its)

Isolating distances for circuit-breaker suitable for
isclating warranted:

N/A

Mechanism fitted with a reliable indicating device
with indicates the position of the isolating contacts.

N/A

Mechanism fitted with interlocks which only permit
the isolating contacts to be separate or re-closed
when main contacts are ¢gpen

NIA

Mechanism fitted with interlock, which only permit
the main contacts to be closed when the isolating
contacts are fully closed.

N/A

Mechanism fitted with interlock, which only permit
the main contacts to be closed when in disconnected
position.

N/A

The isolating distances between the isolating
contacts cannot be inadvertently reduced.

K & \H =11
k! 1 kS ':5
‘\‘ \|\‘ N “i /'f

]

NIA

7.1.21
part ‘i

Resistance to abnormal heat and fire

See apﬁéﬁa'éc‘i-j/{blg;lfz/?

7.1.3 part 1

Cumrent-carrying parts and their connection

/

7.1.4

Clearances and creepage distances:

For circuit-breakers for which the manufacturer has declared a value of rated impulse

withstand voltage. {Uimp.)

Clearances distances:

- Uimp is given as;

8 kv

- max. value of rated operational voltage to  earth

500V

- nominal voltage of supply system:

220/230/240/380/400/
4157660 /690 Vac

- overvoltage category:

- poliution degree:

3

- field-in or homogeneous:

Inhomogeneous field

- minimum clearances (mmp:

8 mm

TRF No. [EC60947_2F
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- measured clearances (mm).

13,9 mm

Creepage distances:

- rated insttation voltage Ui (V)

800V

- pollution degree

3

- comparative tracking index (V)

175V

- material group

lHa

- minimum creepage distances (mm)

12,5 mm

- measured creepage distances (mm)

16,2 mm

7.1.5 part 1 | Actuator

7.1.5.1 Insulation
part 1

the live parts for the rated insulation voltage and, if
applicable, the rated impulse withstand voltage

The actuator of the equipment shall be insulated from

I it is made of metal, it shall be capable of being
satisfactorily connected to a protective conductor

unless it is provided with additional reliable insulation

N/A

internal metal part, which might become accessible
in the event of insulation failure, shall aiso be
insulated from live parts for the rated insulation
voltage

If it is made of or covered by insulating material, any

7.1.52 Direction of movement

The direction of operation for actuators of devices
shall normally conform to IEC 60447.

N/A

Where devices cannot conform to these
requirements, e.g. due to special applications or
alternative mounting positions, they shall be clearly
marked such that there is ho doubt as to the "I”
and 0" positions and the direction of operation

7.1.6 part 1 | Indication of contact position

7.161 Indicating means
part 1

When an equipment is provided with means for
indicating the closed and open positions, these

L positions shall be unambiguous and clearly indicated

N/A

TRF No. IEC80947_2F
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This is done by means of a position indicating device
{see 2.3.18)

N/A

If symbols are used, they shali indicate the closed and open position respectively, in

accordance with IEC 60417-2:

- 60417-2-[EC-5007 i On (power)

-60417-2-[EC-5007 O Off (power)

For equipment operated by means of two
push-buttons, only the push-button designated for
the opening operation shall be red or marked with the
symbol "0”

N/A

Red colour shall not be used for any other
push-button

The colours of other push-buttons, illuminated
push-buttons and indicator lights shall be in
accordance with IEC 60073

N/A

71682
part 1

Indicatian by the actuator

When the actuator is used to indicate the position of
the contacts, it shall automatically take up or stay,

of the maving contacts; in this case, the actuator
shall have two distinct rest positions corresponding t
those of the moving contacts, but for automatic
opening a third distinct position of the actuator may
be provided

when released, in the position corresponding to that K .

77

Additional safely requirements for equipment suitable for is./olation

7471

Additional constructional requirements for equipment suitable for isolation

{Ue > 50 V),

Equipment suitable for isolation shall provide in the open position an isolation distance :
in acc. with the requirements necessary to satisfy the isolating function. Indication of

the main contacts shall be provide by one or more of the following means:

- the position of the actuator

- a separate mechanical indicator

N/A

- visibility of the moving contacts

N/A

When means are provided or to lock the equipment
in the open position, locking only be possible when
contacts are in the open position

N/A

TRF No. [EC60947_2F
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Actuator front-plate fitted to the equipment in a
manner which ensures correct contact position
indication and locking

The indicated open position is the only position in
which the specified isolation distances between the
contacts is ensured.

- minimurn clearances across open contacts (see
Table X|Il, Part 1) (mm) :

8 mm

- measured clearances (mm) :

17,1 mm

- test Uimp across gap (kV) :

123 kv

7172

Supplementary requirements for equipment with provi
with contactors or circuit-breakers:

sion for electrical interlocking

auxiliary switch shall be rated according to
|EC 680 947-5-1

NA

If equipment suitable for isolation is provided with an
auxiliary switch for the purpose of electrical
interlocking with contactor (s) or circuit-breaker(s)
and intended to be used in motor circuits, the
following requirements shall apply unless the
equipment is rated for AC-23 utilization category

N/A

The time interval hetween the opening of the
contacts of the auxiliary switch and the contacts of
the main poles shall be sufficient to ensure that the
associated contactor or circuit-breaker intercupts the
current before the main poles of the equipment open

N/A

Unless otherwise stated in the manufacturer's
tachnical literature, the time interval shall be not less
than 20 ms when the eguipment is operated
according to the manufacturer instructions

N/A

Compliance shall be verified by measuring the time
interval between the instant of opening of the
auxiliary switch and the instant of opening of the
main poles under no-load conditions when the
equipment is operated according to the
manufacturer’s instructions

N/A

During the closing operation the ¢ontacts of the
auxiliary switch shall close after or simultaneously
with the contacts of the main poles

N/A

TRF No. IECB0947_2F
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A suitable opening time interval may also be
provided by an intermediate position (between the
ON and OFF position) at which the interlocking
contact(s) is (are) open and the main poles remain
closed

N/A

7.1.7.3

Supplementary requirements for equipment provided
open position:

with means for padlocking the

the locking means shall be designed in such a way
that it cannot be removed with the appropriate
padlock(s) installed

N/A

Alternatively, the design may provide padlockable
means to prevent access to the actuator

N/A

test force F applied to the actuator in an attempt 1o
operate io the closed position (N)

N/A

rated impulse withstand voltage (kKV) :

NFA

test Uimp on open main contacts at the test force

N/A

718

Terminals

7.1.8.1

All parts of terminals which maintain contact and
carry current shall be of metal having adequate
mechanical strength

Terminal connections shall be such that necessary
contact pressure is maintained

Terminals shall be so constructed that the conduct
is clamped between suitable surfaces without
damage to the conductor and terminal

/)
/
(\

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 befow the
rated value

7182

Connection capacity

type of conductors

Prepared cable {with cable lug)

minimum cross-sectional area of conductor {mm?)

16 mm?

maximum cross-sectional area of conductor {mm?)

120 mm?

number of conduciors simultaneously connectable to
the terminal

1

| T O]

TRF No. IEC60947_2F
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7.1.83

Connection

terminals for connaction to external conductors shall
be readily accessible during instailation

clamping screws and nuts shall not serve to fix any
other component

7.1.8.4

Terminal identification and marking

terminat intended exclusively for the neutral
conductor

N is marked

protective earth terminal

N/A

other terminals

N/A

7.1.9 pat 1

Additional requirements for equipment provided with a neutral pole

When equipment is provided with a pole intended
only for connecting the neutral, this pele shall be

clearly identified to that effect by the letter N (see
7174}

N is marked

A switched neutral pole shall break not before and
shall make not after the other poles

For equipment having a value of conventional
thermal current (free air or enclosed, see 4.3.2.1 and
4.3.2.2) not exceeding 63 A, this value shall be
identical for all poles

N/A

For higher conventional thermal current values, the
neutral pole may have a value of conventional
thermal current different from that of the other poles,
but not less than half that value or 63 A, whichaver is
the higher

The value of conventtonal

thermal. cur[ew ldenncal for

}

NfA

if a pole with an appropriate making and breaking
capacity is used as a netttral pole, then all poles, incl.
the neutral pole, shall operate substantially
together.

i
f
|
3
H
!

N/A

7.1.10

Provisions for protective earthing

7.1.101

The exposed conductive parts (e.g. chassis,
framework and fixed parts of mefal enclosures) other
than those which cannot constitute a danger shall be
electrically interconnected and connected to a
protective earth terminal for connection to an eaith
electrode or to an external protective conductor

N/A

TRF No. [ECB0947_2F
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part 1 This requirement can be met by the normal structural NIA

parts providing adeguate electrical continuity and
applies whather the equipment is used on its own or
incorporated in an assembly

Exposed conductive parts are considered not to N/A
constitute a danger if they cannot be touched on
farge areas or grasped with the hand or if they are of
small size (approxinately 50 mm x 50 mm} or are so
located as to exclude any contact with live parts

7.1.10.2 Protective earth terminal
part 1

The protective earth terminal shall be readily N/A
accessible and so placed that the connection of the
equipment to the earth electrode or to the protective
conductor is maintained when the cover or any other
removable part is removed

The protective earth terminal shall be suitably N/A
proiecied against corrosion

ln the case of equipment with cenductive structures, N/A
enclosures, etc., means shall be provided, if
necessary, to ensure electrical continuity between
the exposed conductive parts the equipment and the
metal sheathing of connecting conductors

The protective earth terminal shalf have no other N/A
function, except when it is intended to be connhected
to a PEN conductor (see 2.1.1.5 — Note). In this case,
it shall also have the function of a neutral terminal in
addition to meeting the reguirements applicable to

the protective earth terminal

7.1.10.3 Protective earth terminal marking and identification Yo

The protective earth terminal shall be clearly and R NIA
permanently identified by its marking

The identification shall be achieved by colour N/A
{green-yellow mark) or by the notation PE, or PEN,
as applicable, in accordance with IEC 60445,
subclause 5.3, or, in the case of PEN, by a graphical
symbol for use on equipment

Graphical symbol to be used: NIA

60417-2-IEC-5019 & Protective earth
f// ‘/ | M

{ground)
in accordance with IEC 60417-2

TRF Mo. IEC60847_2F
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7111

Enclosure for eguipment

7.1.1141

Design

The enclosure, when it is opened: all paris requiring
access for installation and maintenance are readily
accessible

N/A

Sufficient space shall be provided inside the
enclosure

NfA

The fixed parts of a metal enclosure shall be
electrically connected to the other exposed
conduetive parts of the equipment and connected to
a kerminal which enables them to be earthed or
connected {o a protective conductor

N/A

Under no circumstances shall & removable metal
part of the enclosure be insulated from the part
carrying the earth terminal when the removable part
is in place

N/A

The removable parts of the enclosure shall be firmly
secured to the fixed paris by a device such that they
cannot be accidentally loosened or detached owing
to the effects of operation of the equipment or
vibrations

NIA

When an enclosure is so designed as to allow the
covers to be opened without the use of tools, means
shall be provided to prevent [oss of the fastening
devices

N/A

If the enclosure is used for mounting push-buttons, it
shall not be possible to remove the buttons from the
outside of the enclosure

N/A

71112

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 lining shall be securely fixed to the
enclosure

N/A

7.1.12

Degree of protection of enclosed equipment

Degree of protection.

1PXX

Test for first characteristic.

IPXX

TRF No. IEC60947_2F
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Test for first numeral ... : N/A
Test for second characteristic T
Test for second numeral ... : N/A

7.1.13 Conduit pull-out, torgue and bending with metallic conduits

part 1 SRR
Polymeric enclosures of equipment, whether integral k N/A

or not, provided with threaded conduit entries,
intended for the connection of extra heavy duty, rigid
threaded metal conduits complying with IEC 80981,
shall withstand the stresses occurring during its
installation such as pull-out, torque, bending

TRF No. I[ECB0947_2F
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7.2

Performance requirements

7.2.1

Operating condition

7.2.4.1

Closing

For a circuit-breaker to be closed safely on to the
making current corresponding to its rated
short-circuit making capacity, it is essential that it
should be operated with the same speed and the
same firmness as during the type test for proving the
short-circuit making capacity

7.21.9.1

Dependeant manual closing

For a circuit-breaker having a dependent manual
closing mechanism, it is not possible to assign a
short-circuit making capacity rating irrespective of the
conditions of mechanical operation

N/A

Such a circuit-breaker should not be used in circuits
having a prospective peak making current exceeding
10 kA

N/A

However, this does not apply in the case of a
circuit-breaker having a dependent manual closing
mechanism and incorporating an integral fast-acting
opening release which causes the circuit-breaker to
break safely, irrespective of the speed and firmness
with which it is closed on to prospective paak
currents exceeding 10 A, in this case, a rated
short-circuit making capacity can he assigned

N/A

72112

Independent manual closing

A circuit-breaker having an independent manual
closing mechanism can be assigned a short-circuit
making capacity rating irrespective of the conditions
of mechanical operation

7.21.1.3

Dependent power closing

At 110% of the rated control supply voltage, the
closing operation performed on no-load shail not
cause any damage to the circuit-breaker.

N/A

TRF No. IECB0847_2F
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At 85% of the rated control supply voltage, the N/A
closing operation shall be performed when the
cuirent established by the circuit-breaker is equal to
its rated making capacity within the limits allowed by
the operation of its relays or releases and, if a
maximum time is stated for the closing operation, ina
time not exceeding this maximum time limit.

72114 independent power closing

A circuit-breaker having an independent power NIA
closing operation can be assigned a rated
short-circuit making capacity irrespective of the
conditions of power closing

Means for charging the operating mechanism, as N/A
well as the closing control components, shall be
capable of operating in accordance with the
manufacturer’s specification

72115 Stored energy closing

Capable ensuring closing of the circuit-breaker in any N/A

condition between no-load and its rated making
capacity
- when the stored energy is retained within the O - _ NIA

circuit-breaker, a device is provided which indicates
when the storing mechanism is fully charged.

~ means for charging the operating mechanism and N/A
closing control components operates when auxiliary
supply voltage is belween 85% and 110% of the

rated control supply voltage.

- hot possible for the moving contacts to move from N/A
the open position, untess the charge is sufficient for

satisfactory completion of the closing operation.

- by manually operated circuit-breaker is the direction N/A
of operation indicated.

{not for circuit-breaker with an independent manual
closing operation.)

- For trip free circuit-breaker it shall not be possible to N/A
maintain the contacts in the touching or closed
position when the release is in the position to trip the
circuit-breaker.

TRF No. IEC60847_2F
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7212

Opening

7.2.1.21

Circuit-breakers which open automatically shali be trip-free and, unless otherwise
agreed between manufacturer and user, shall have their energy for the tripping

operation stored prior to the completion of the closing operation

72122

Opening by undervoltage releases

7.213.a
part 1

Operating voltage

An under-voltage relay or release, when associated
with a switching device, shall operate to open the
equipment even on a slowly falling voltage within the
range between 70% and 35% of its rated voltage

N/A

An under-voltage relay or release shall prevent the
closing of the equipment when the supply voltage is
below 35% of the rated voltage of the relay or
release; it shall permit closing of the squipment at
supply voltages equal to or above 85% of its rated
value

NA

Unless otherwise stated in the relevant product
standard, the upper limit of the supply voltage shall
be 110% of its rated value

N/A

7213.b
part 1

Operating time

For a time-delay under-voltage relay or release, the
time-lag shall be measured from the instant when the
voltage reaches the operating value until the instant
when the relay or release actuates the tripping
device of the equipment

N/A

7.21.2.3

Opening by shunt releases

7214
part 1

Limits of operation of shunt releases

: I N/A

A shunt release for opening shall cause tripping
under alfl operating conditions of an equipment when
the supply voltage of the shunt release measured
during the tripping operation remains between 70%
and 110% of the rated control supply voltage and, if
a.c., at the rated frequency

N/A

TRF No. IEC60947_2F
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7.21.6
part 1

Limits of aperation of current operated relays and released

Limiks of operation of current operated relays and
releases shall be stated in the relevant product

standard

7.2.1.2.4

Opening by over-current releases

Opening under short-circuit conditions

The short-circuit release shall cause tripping of the
circuit-breaker with an accuracy of 20% of the
tripping current value of the current setiing for all
vatues of the current setting of the short-circuit
current release

Where necessary for over-current co-ordination the
manufacturer shall provide information (usuaily
curves) showing

N/A

- maximum cut-off (let-through) peak current as a
function of prospective current (r.m.s. symmetrical) /

e

N/A

- It characteristics for circuit-breakers of utilization &

category A and, if applicable, B for circuit-breakers
with instantaneous override (see note to 8.3.5)

N/A

Opening under overload conditions

Instantaneous or definite time-delay operation

N/A

The refease shall cause tripping of the circuit-breaker
with an accuracy of + 10% of the tripping current
value of the current setting for all values of current
setting of the overload release

N/A

2)

Inverse time-delay operation

At the reference temperature and at 1,05 times the
current setting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the reference temperature

Moreover, when at the end of the conventional time
the value of current is immediately raised to 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then occur in less than
the conventional time later

TRF No. IEC60947_2F
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If a release is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

N/A

The width of the temperature band shali be at least
10 ¥ on either side of the reference temperature

N/A

7242

Operational performance capability

72472
part 1

tests are made with the control circuits energized a
the main circuit not energized, in order to
demonstrate that the equipment meets the operating
conditions specified at the upper and lower limits of
supply voltage and/or pressure specified for the
control circuit during closing and opening operations

The operational performance off-load for which the %

The operational performance on-load during which
the equipment shall make and break the specified
current corresponding, where relevant, to its
utilization category for the number of operations
stated in the relevant product standard

TRF No. IEC60947_2F
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8 TESTS
8.2.4 Mechanical properiies of terminals

Mechanical strength of terminals

maximum cross-sectional area of conductor (mm?) : {120 mm?
diameter of thread (mmj : 8 mm
torgue (Nm) 6 Nm

5 times on 2 separate clamping units

Testing for damage to and accidental loosening of conductor (flexion test)

conducter of the smallest cross-sectional area
(mm?):

number of conductors of the smallest cross section ;

diameter of bushing hole {mm) :

height batween the equipment and the platen .

mass at the conductor(s) (kg)

135 continuous revolutions: the conductor shal!
neither slip out of the terminal nor break near the
ctamping unit

N/A

Pull-out test

force (N)

1 min, the conductor shall neither slip out of the
tarminal nor break near the clamping unit

N/A

conductor of the largest cross-sectional area (mm?) :

number of conduciors of the largest cross section :

diameter of bushing hole {mm) :

height between the equipment and the platen

mass at the conductor(s) {(kg) :

135 continuous revolutions: the conductor shall
neither slip out of the ferminal nor break near the
clamping unit

N/A

Pull-out test

force (N) :

TRF No. [EC60947_2F
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1 min, the conductor shall neither slip out of the N/A

terminal nor break near the clamping unit

conductor of the largest and smallest cross-sectional
area (mm?}

number of conductors of the smallest cross section,
number of conductors of the largest cross section :

diameter of bushing hole {mm) :

height betwean the equipment and the platen :

mass at the conductor(s) (kg) :

135 continuous revolutions: the cenductor shall N/A
neither slip out of the terminal nor break near the

clamping unit

Pull-out test

force (N) :

1 min, the conductor shafl neither slip out of the NIA
terminal nor break near the clamping unit '

TRF No. IEC80247_2F
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8.3.3 TEST SEQUENCE [: GENERAL PERFORMANCE CHARACTERISTICS
8.3.3.1 Tripping limits and characteristic
8.3.3.1.2 | Opening under shart-circuit conditions
Manufacturer's name or frademark CHINT :
Type designation or serial number NM1-2505/3300 . a .
Sample no: 1554 : (
Rated operationatl voltage: Ue (V) 690 Vac
Rated current: In (A) 250 A D
Ambient t_emperature 10-40°G: 255°C p
Value of the tripping current declared by the 10 In for instantaneous tripping P
manufacturer for a single pole, at which value they |45 |n for instantaneous tripping
shall operate. of a single pol‘e;
Range of adjustable setting current. {A) f‘;i—“"i}*\ N/A
Time_dei_ay stated by the manufacturer, in the case of // ? =77 \SJ \ NIA
definite time delay releases. wf ol Lo \h
Electromagnatic overcurrent releases \\ \ WWMJ;{ // _ :
Test current; 80% of the rated, or minimum 2000 A () ) {/y P

Operating time: >0,2s in case of instantaneous
releases:;

L1-L2:

13

E2-1.3:

N-Lx:

0,2 s non-tripping
0,2 s non-tripping
0,2 s non-tripping

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases:

L1-L2:

L1-L3;

L2-L3:

N-Lx:

N/A

Test current; 120% of the rated, or minimum

adjustable setting current: {A)

3000 A

TRF No. [EC60947_2F
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Operating time: <0,2s in case of instantaneous p
releases:
L1-L2:18 ms
L1-L3:|8 ms
L2-L3:18 ms
N-Lx:
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
Li-L2:
L1-L3:
L2-L3:
N-Lx:
Test current: 80% of the maximurn adjustable N/A
seiting current: (A)
Operating time: >0,2s in case of instantaneous N/A
releases:
L1-L2:
L1-L3:
L2-13:
N-Lx:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
LA-L2: 7
L1-L3:
L2-L3:
N-Lx:
Test current: 120% of the maximum adjustable 5 N/A
setting current: {A) E
Operating time: <0,2s in case of instantaneous \, N/A
releases: oy
L1-L2;
L1-L3:
L2-L3:
N-Lx:
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L2
L1-L3:
L2-L3;
N-Lx:

TRF No. [EC60047_2F
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Test current: tripping current declared for single pole | 3000 A P
operation (A)
Operating time: < 0,2 s in case of instantaneous P
release:
L1119 ms
L2:] 9ms
L3:ji9ms
N:
Operating time: < twice time delay stated by N/A
manufacturer in case of definite time delay releases
L1:
L2:
L3
N
Electronic overcurrent releases
For circuit-hreakers with an electronic overcurrent N/A
release, the operation of the short-circuit
releases shall be verified by one test anly on each
pole individually.
Test current: 80% of the rated, or minimum N/A
adjustable setting current; (A)
Operating time: »0,2s in case of instantaneous N/A
releases: \
L1: y
L2: 5
L3: Y
N . .‘(n
H L3
Operating time: > twice time delay stated by the N\ Q r;/';'i‘;,// \’\ L NA
manufacturer, in the case of definite time delay T \
releases: i
LT
L2;
L3
N:
Test current: 120% of the rated, or minimum NIA
adjustable setting current: (A)
Operating time: <0,2s in case of instantanecus NIA
releases:
L1:
L2
L3:
N:

TRF No. [ECB0947_2F
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1:
L2;
L3:
N:
Test current: 80% of the maximum adjustable NIA
setting current; {(A)
QOperating time: >0,2s in case of instantaneous N/A
releases:
L1:
L2
L3:
N:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases;
L1:
L2:
L3: .
N: ) i
Test current: 120% of the maximum adjustable L N/A
setfing current: (A} ”
Operating tima: <0,2s in case of instantaneous N/A
releases:
L1:
L2:
L3:
N:
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1
L2:
L3;
N:
8.3.3.1.3 | Opening under cverload conditions
a) Instantaneous or definite time-delay releases
Manufacturer's name or trademark
Type designation or serial number

TRF No. [EC60947_2F
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Sample no:

Rated operational voitage: Ue (V)

Rated current: In (A)

Ambient temperature 10-40 °C

N/A

Value of the tripping current declared by the
manufacturer for a single pole, at which value they
shall operate.

N/A

Range of adjustable setting current. (A)

N/A

Time delay stated by the manufacturer, in the case of
definite time delay releases.

NIA

Test current; 90% of the rated, or minimum
adjustable setting current: {(A)

N/A

Operating time; »0,2s in case of instantaneous
releases:

N/A

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases.

N/A

Test current: 80% of the maximum adjustable
setting current: (A)

N/A

Operating time: >0,2s in case of instantaneous
releases

N/A

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases.

N/A

Test current; 110% of the rated, or minimum
adjustahle setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A)

s

N/A

Operating time: <0,2s in case of instantaneous
releases:

N/A

Operating time: < twice time delay stated by the
manufacturer, in the case of definite time delay
releases.

N/A

Test current: 110% of the maximum adjustable
setting current; {A)
circuit-breaker with neutral pole; 1,2x110% (A)

N/A

Operating time: <0,2s in case of instantanecus
releases

NA

TRF No. [EC60947_2F
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases.
b) Inverse time delay releases
Manufacturer's name or trademark CHINT
Type designation or serial number NM1-2505/3300
Sample no: 155#
Rated operational voltage: Ue (V) 890 Vac
Rated current: In {A) 250 A : _7:
For releases dependent of ambient air temperature: {40 °C P
Reference temperature :
Test ambient temperature (°C) P
For releases dependent on ambient air temperature, P
the operating characteristics shall be verified at the
reference temperature, the release being energized
on all phase poles. If the test made at a different
ambient temperature, a correction shall be made in
accordance '
with the manufaciurer's correction
temperaturefcurrent data
For thermo-magnetic releases independent of N/A
ambient temperature:
Tests shall be made at 30°C and 20°C or 40°C, the
release being energized on all phase poles
For electronic releases, the operating characteristic N/A
shall be verified at the ambient
temperature of the test room (see 6.1.1 of [EC
60947-1), the release being energised on all
phase poles.
Test ambient air temperature: N/A
Range of adjustable setting current: (A) N/A
Releases, dependent of ambient air temperature: 40°C P
Reference temperature (°C)
Thermo-magnetic releases, independent of ambient NA
air temperature: at 30°C
Test current: 105% of the rated, or minimum 28625A P
| adjustable setting current. (A)
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Conventional non-tripping time: 2 h non-tripping P
Thwhen In < 63A, Zh when In > 63 A
Test current: 130% of the rated, or minimum 325 A P
adjustable setting current: (A)
For circuit-breakers having an identified neutral pole NIA
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: 2min47 s P
<thwhen In < 83A, <2h when In > 83 A
Test current; 105% of the maximum adjustable N/A
setting current: (A)
Conventional non-lripping time: N/A
1hwhen In < 63A, 2hwhen In > 83 A
Test current: 130% of the maximum adjustable 5 N/A
setting current: (A)
FFor circuit-breakers having an identified neutral pole v S N/A
provided with an ovarload release ‘\C,. -0 2 Y
{see 8.3.3.1.1), the test current at the conventional / \ L
tripping current shall be multiplied by the factor 1,2. & ot | N,
Conventional tripping time: \ \y / / Y \ \ N/A
<1h when In < 63A, <2h when In > 683 A N (_;“!';;";i{ _ ) 7 %
R R N RS
Thermo-magnetic releases, independent of ambient air temserét‘ure: at 20"9 or. 49:03 FATREE
Test ambient air temperature: Ay N/A
Test current: 105% of the rated, or minimum N/A
adjustable setting current: {A)
Conventional non-tripping time: NIA
1h when In < 83A, 2h whenin> 83 A
Test current: 130% of the rated, or minimum N/A
adjustable setting current; (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
{see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: N/A
<1hwhen In < 63A, <2hwhen In > 63 A
Test current; 105% of the maximum adjustable N/A
setting current: (A}

TRF No. [ECB0947_2F
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Conventional non-tripping time:
1h when in < 63A, 2hwhen In> 83 A

N/A

Test current: 130% of the maximum adjustable
setting current: (A)

N/A

For circuit-breakers having an identified neutral pole
provided with an overload release

{see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.

N/A

Conventional tripping time:
<th when In < 63A, <2h when In > 63 A

N/A

An additional test, at a current specified by the manufacturer {o verify the time/current

characteristic of the releases conform to the curves provided by the manufacturer

Releases, dependent of ambient air temperature:
Reference temperature (°C)

40°C

Releases, independent of ambient air temperature;
at 30°C

N/A

Test ambient air temperature;

40°C

Test current:

at current specified by the manufacturer to verify the
time/current characteristic of the refeases conform to
the curves provided by the manufacturer.

% at the rated, or minimum adjustable setting
current: (% or A)

500 A (200% In)

specified tripping time by the
manufacturer:
60s%1ts540s

Tripping time acc. timefcurrent characteristic of the
releases conform to the curves provided by the
manufacturer, {within the stated tolerances)

4min05s e\

hons A

/N

Releases, independent of ambient air temperature; at

Test ambient air temperature:

wefafegfs
\ N

‘\ N/A

Test current;

at current specified by the manufacturer to verify the
time/current characteristic of the releases conform to
the curves provided by the manufacturer.

% at the rated, or minimum adjustable setting
current: (% or A)

kY
‘N/A

Tripping time acc. time/current characteristic of the
releases conform to the curves provided by the

manufacturer. {within the stated tolerances)

N/A

TRF No. [ECB0947_2F
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8.3.3.1.4 |Additional test for definite time-delay releases

a) Tirne delay

Test is made at a current equal to 1,5 times the current setting. If the test current
overlaps with another tripping characteristic (e.g. an instantaneaus tripping :
characteristic), the trip setting and the test current shall be reduced as necessary to |-
prevent premature tripping.

overload releases: (all phase poles loaded) N/A

for circuit-reakers having an identified neutral pole N/A
provided with an overload release, the test current
for this release shall be 1,5 times the current setting;

short-circuit releases NIA

Electromagnstic release: N/A
two poles in series carrying the test current, using
successively all possible combinations of poles
having a shori-circuit release.

Electronic releases: N/A
on one pole chosen at random.
Test current: 1,5 times of the rated, or minimum N/A
adjustable setting current: (A) ‘
Operating time, overload releases: (s) O N/A
Time-delay: between the limits stated by the SR N/A
manufaciurer:
Operating time, short-circuit releases N/A
(eleciromagnetic): (s) L1-L2:

L1-L.3:

L2-L.3: )
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases (electronic): (s). N/A

.1

L2:

L3:
Time-delay: between the limits stated by the N/A
manufacturer:

TRF No. IEC60947_2F
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Test current: 1,5 times of the maximum adjustable N/A
seiting current: (A)
Operating time, overload releases: (s) N/A
Time-delay: between the limits stated by the N/A
manufacturer.
Operating time, short-circuit releases N/A
(electramagnetic): (s) L1-L2:
L1-1.3:
L2-L3
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases (electronic); (s) N/A
L1
L2
L3
Time-delay: between the limits stated by the N/A
manufacturer:
b} Non-tripping duration

Firstly, the test current equal to 1,5 times the current setting is maintained for a time
interval equal to the non-tripping duration stated by the manufacturer.

Then, the current is reduced to the rated current and maintained ét this_yalue\ for twice |
the time-delay stated by the manufacturer. The circuit-hreaker shall p‘o,t-irip_._ !

— T T % H
ovarload releases: (all phase poles loaded) e N NIA
oac hase potes o AN P
for circuit-breakers having an identified neutrai pole o e Y N/A
provided with an overload release, the test current B} \\( T
for this release shall be 1,5 times the current setting, =1 Copal |\, 5
short-circuit releases \\ \V//// yit _ "’-;i "'\ N/A
N 3 L
Flectromagnetic release. \\Oh_j};/ I ‘i‘i N/A
two poles in series carrying the test current, using o vy
successively all possible combinations of poles ’\
having a short-circuit release. "‘
Electronic releases: N/A
on one pole chosen at random.
Test current: 1,5 times of the minimum adjustable N/A

setting current: (A)

TRF No. IEC60947_2F :

72590




Page 39 of 150 Report No. W0808102.58
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict

non-tripping duration stated by the manufacturer for N/A
overload release: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release thermo-magnetic: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit refease electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufaciurer: (s)
Rated current N/A
Operating time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases N/A
(electromagnetic), shall not trip: (s) L1-L2:

L1-L3: ‘ i

L2.1.3:
Operating time, short-cireuit releases {electronic), N/A
shall net trip: (s) L1;

L2:

L3:
Test current: 1,5 times of maximum adjustable N/A
sefting current: (A)
non-tripping duration stated by the manufacturer for N/A
overload release: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release thermo-magnetic: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer; (s)
Rated current N/A
Operating time, overload releases: N/A
the circuit-breaker does not tiip:

TRF No. IEC60947_2F
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Qperating time, short-circuit releases NIA
(electromagnetic), shall not trip: (s) L1412
L1-L3:
L2-L3:
Operating time, short-circuit releases (electronic), N/A
shall not trip: (s) L1
L2
L3:
8.3.32 Test of dielectric properties, impulse withstand voltage (Uimp indicated).
8.3.34 The 1,2/50us impulse voltage shall be applied five times for each polarity at intervals |."-
part1 of 1s minimum S
- rated impulse withstand voltage (kV) : 8 kv P
- sea level of the laboratory: Sea level P
- test Uimp main circuits (kV) : 8,8 kv P
- test Uimp auxiliary circuits (kV) : N/A
- test Uimp control cireuits (kV) : N/A
- test Uimp on open main contacts (equipmant P
suitable for isolating) (kv}
a) Application of test voltage P
i) Between all terminals of the main circuit connecte P
together (incl. control and auxiliary circuits connect
to the main circuit) and the enclosure or mounting
plate, with the contacts in all normal positions of
operation.
i} Between each pole of the main circuit and the P
other poles connected together and to the enclosure
or mounting plate, with the contacts in all normal
positions of operation.
iiiy Between each control and auxiliary circuit not N/A
normally connected to the main circuit and:
- the main circuit
- other circuits N/A
- exposed conductive parts N/A
- enclosure of mounting plate N/A

TRF No. IEC60947_2F
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iv) equipment suitable for isolation P
equipment not suitable for isolation N/A
- no unintentional disruptive discharge during the P
test’s
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated):
- rated insulation voltage (V) P
- main circuits, test voltage for 1 min (V) P
- auxiliary circuits, test voltage for 1 min (V) N/A
- control circuits, test voltage for 1 min (V) N/A
8.3.3.2.2 | Application of test voltage : o
1 with circuit-breaker in the closed position
- petween all live parts of all poles connected P
together and the frame of the circuit-breaker .
- between each pole and all the other poles P
connected to the frame of the circuit-breaker
2) with the circuit-breaker in the open position and, ¢ 2 M \ P
' additionally, in the tripped position, if any. .-//r\
- between all live paris of all poles connected || * K P
together and the frame of the circuit-breaker.
- between the terminals of one side connected > . ) P
together and the terminals of the other side
connected together.
b) Contro! and auxiliary circuits SRR
1) - between all the control and auxiliary circuits which NIA
are net normally connected to the main circuit,
connected together, and the frame of the
circuit-breaker.
2) - where appropriate, between each part of the control NIA
an auxiliary circuits which may be isolated from the
other parts during normat operation and all the other
parts connected together.
No unintentional disruptive discharge during the tests P

TRF No. IEC60947_2F
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8.3.3.2

For circuit-breaker suitable for isolation, the leakage |L1: 0,1 mA
current shall be measured through each pote with the [.2: 0,1 mA
contacts in the open position, at a test voltage of 1,1 [L3:0,1 mA

Ue, and shall nat exceed 0,5mA,

8.3.3.3

Mechanical operation and operational performance capability

8.3.3.3.2

Construction and mechanical operation

a)

Construction

A withdrawable circuit-breaker shall be checked for
the requirements stated in 7.1.1

N/A

A circuit-breaker with stored energy operation shall
be checked for compliance with 7.2.1.1.5, regarding
the charge indicator and the direction of operation of
manual energy storing

N/A

Mechanical operation

A circuit-breaker with dependent power operation
shall comply with the requirements stated in 7.214.4.3

N/A

A circuit-breaker with dependent power operation
shall operate with the operating mechanism charged
to the minimum and maximum limits stated by the
manufacturer

Y N/A

A circuit-breaker with stored energy operation shail |} =

comply with the requirements stated in 7.2.1.5 with
the auxiliary supply voltage at 85% and 110% of the
rated control supply voltage.

N/A

It shall also be verified that the moving contacts
cannot be moved from the open position when the
operating mechanism is charged to slightly below the
full charge as evidenced by the indicating device

N/A

For a trip-free circuit-breaker it shall not be possible
to maintain the contacts in the touching or closed
position when the tripping release is in the position to
trip the circuit-breaker

If the closing and opening times of a circuit-breaker
are stated by the manufacturer, such times shall
comply with the stated values

N/A

TRF No. IEC60947_2F

YRV



Page 43 of 160 Report No. W0808102.58

IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
c) Undervoltage releases _
Undervoltage releases shail comply with the N/A

requirements of 7.2.1.3 of Part 1. For this purpose,
the release shall be fitted to a circuit-breaker having
the maximum current rating for which the release is
suitable

) Drop out voltage

It shall be verified that the release operates to open N/A
the circuit-hreaker between the voltage limits
specified

The voltage shall be reduced from rated voltage at a NIA
rate to reach 0V in approximately 30 s

The test for the lower limit is made without current in N/A
the main circuit and without previous heating of the
release coil

in the case of a release with a range of rated NIA
voltages, this test applies to the maximum voltage of [

the range

The test for the upper limit is made starting from a N/A
constant temperature corresponding to the
application of rated control supply voltage to the
release and rated current in the main poles of the

circuit-breaker

This test may be combined with the temperature-rise NIA

test of 8.3.3.6

In the case of a release with a range of rated N/A
voltages, this test is made at both the minimum and
maximum rated control supply voltages

i} Test for limits of aperation

Starting with the circuit-breaker open, at the N/A
temperature of the test room, and with the supply
voltage at 30% rated maximum control supply

voltage, it shall be verified that the circuit-breaker
cannot be clesed by the operation of the actuator

When the supply voltage is raised to 85% of the NIA
minimum conirel supply voltage, it shall be verifted
that the circuit-breaker can be closed by the
operation of the actuator

TRF No. [EC60947_2F

2yl




N/

Page 44 of 150

Report No. W0808102.58

IEC 60947-2

Clause

Requirement + Test

Resulf - Remark

Verdict

i

Performance under overvoltage conditions

With the circuit-breaker closed and without current in
the main circuit, it shall be verified that the
undervoltage release will withstand the application of
110% rated control supply voltage for 4 h without
impairing its functions

N/A

Shunt releases

Shunt releases shall comply with the requiremenis of
7.2.1.4 of Part 1. For this pumpose, the release shall
be fitted to a circuit-breaker having the maximum
rated current for which the release is suitable

N/A

It shall be verified that the release will operate to
open the circuit-breaker at 70% rated control su
voltage when tested at an ambient temperature
55 °C + 2 °C without current in the main poles o
circuit-breaker

N/A

In the case of a release having a range of rated
control supply voltages, the test voltage shall be 70%
of the minimum rated control supply voltage

N/A

8,3.3.3.3

Operational performance capability without current.

Type dasignation or serial number

NiM1-2505/3300

Sample no: 155#
Rated current in (A) 250 A
Rated operaticnal voltage: Ue (V) 690 Vac

Rated conirol supply voltage of ¢fosing mechanism:

Uc (V)

No electric closing mechanism |-

Rated control supply voltage of shunt releases:

Uc (V)

No shunt releases

Rated control supply voltage undervoltage releases:
Uc (V)

No undervoltage releases

Ambient temperature 10-40°C ; 23,7°C

Number of operating cycles per hour 120 cycles per hour P
Number of cycles without current (total) 7000 cycles P
(closing mechanism energized at the rated Uc)

Number of cycles without current {without releases) |7000 cycles P

Applied voltage: closing mechanism (V)

TRF No. [EC80947_2F
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10% of total cycles for circuit-breaker with fitted shunt N/A
release:
(50% at the beginning- and 50% at the end of the
test.)
Energized at the rated Uc
Applied voltage: shunt releases (V) N/A
10% of total cycles for circuit-breaker with N/A
undervoltage releases:
(50% at the beginning- and 50% at the end of the
test.) o
Energized at the minimum rated Uc ‘;‘
10 cycles without applied voltage at the undervoltage | . ! _ NIA
releases. O 5\ g “-
(Shall not possible ta close the circuit-breaker.) vl ,/ y %
Applied voltage: undervoltage releases (V) f ( COC‘; N/A
Electrical components do not exceed the value \ / \ . -, N/A
indicated in tab. 7. 7 ' 3 }i

8.3.3.3.4 |Operational performance capability with current. S _ L T";:
Rated current: In (A) 250A ‘H ; ':'f:_'
Maximurm rated operational voltage: Ue (V) 690 Vac : i
Conductor cross-sectional area (mm?) 120 mm? P
Number of operating cycles per hour 120 cycles per hour
Number of cycles with current (total) 1000 cycles (no electric closing P
(closing mechanism energized at the rated Uc) mechanism)
Applied voltage; closing mechanism (V) NIA
For circuit-breaker fitted with adjustable releases, NFA
test shall be made with the overload setling at
maximum and short-circuit setting at minimurn.
Conditions, make/break operations:
- test voltage UiUe = 1,0 (V} ........oeennn o L1120 16934 Vac p
........................................................... L2-L3: |693,7 Vac

.L3-L1: [693.7 Vac

-testourrent e = 1,0 {A) .o L1, [259,4A P
.................... e L2D | 260,2 A
.......................................................................... L3 |258,9A
- power factor/time constant: 0,77 P
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- frequency: (Hz) 50 Hz P
- on-time (ms}): 552,3 ms P
- off-time (s): 294 s P
Electrical components do not exceed the value N/A
indicated in tab. 7.

8.3.335 |Additional test of operational performance capability without current for ,_.; SR
withdrawable circuit-breaker. P s P SEE T

. , A
Number of operations cycles : 100 // / /\ j\f A N/A
After test, the isolating contacts, withdrawable : \ NIA
mechanism and interlocks shall be suitable for / \-.\
further service. \
i ! r \1
8334 QOverload performance \/ i i

this test applies to circuit-breaker of rated current up to and including 830 A

Type designation or serial number

e s

NM1-2505/3300

Sample no 155#
Rated current In (A) 250 A
Rated operational voltage: Ue (V) 890 Vac

Rated control supply voltage of closing mechanisnm:
Uc (V)

No electric closing mechanism |-

Rated control supply voltage of shunt releases:
Ue (V)

No shunt releases

Rated control supply voltage undervoltage releases:

No undervoltage releases

Ue (V) SN
Ambient temperature 10-40°C : 231°C P
Number of operating cycles per hour 120 cycles per hour P
Maximum rated operational voltage: Ue (V) 690 Vac P
Number of operating ¢ycles per hour 120 cycles per hour P
Number of cycles with current (total) 15 cycles {no electric closing P
(closing mechanism energized at the rated Uc) mechanism)

Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A

test shall be made with the overload/short-circuit
settings at maximum.
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Conditions, overload operations; P
-test voltage U/UJe = 1,05 (V) oo I.1; 735,56 Vac P
.......................................................................... L2y {734,7 Vac
.......................................................................... L3: |734,5Vac
- test current AC/DC: Ifle = 6,0/2.5 (A) P
.......................................................................... L1 |1549A
.......................................................................... L2: [1505A
.......................................................................... L3: |1512A
- power factor/time constant: 0,50 P
- Number of cycles manually opened: 9 12 manual operations
- Number of cycles automatically opened by an 3 (at convenient voltage ) P
overload release: 3
- frequency: (Hz) 50 Hz ST P
- on-time max 2s: 540 87/(‘ [ M\@\ P
8.3.35 Verification of dielectric withstand \\-;
- equal to twice the rated operational voltage with a 1380\1 Z P
minimum of 1000 V for 5 seconds \ / YARS
- no breakdown or flashover See appeﬁtf(ed;t’ébie g > P
For circuit-breaker suitable for isolation, the leakage |[L1: 0,1 mA 51 '_ P
current shall be measured through each pole with the [L2: 0,1 mA PR
contacts in the open position, at a test voltage of 1,1 [L3: 0,1 mA
Ue, and shall not exceed 2 mA.
83.3.6 Verification of temperature-rise G
- the values of temperature-rise do not exceed See appended table 1 P
those specified in tab. 7,
Temperature rise of main circuit terminals <80 K (K) : | Max: 55,4 K P
conductor cross-sectional area (mm?) . 120 mim?
test current le (A) : 250 A p
8.3.3.7 Verification of overload releases B
Test current: 1.45 times the value of their current | 362,5 A (1,45 x 1,0 In) P
setting at the reference temperature: (A)
Conventional tripping time: 2min03s P
<1h when in < 63A, <Zhwhen In > 63 A
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8.3.3.8 Verification of undervoltage and shunt releases R
Circuit-breaker fitted with undervoltage releases. N/A
The release shall not operate at 70% of the
minimum control supply voltage -
and shall operate at 35% of the maximum control N/A
supply voltage.

Circuit-hreaker fitted with shunt releases. N/A
The release shall operate at 70% of the minimum

rated control supply voltage. Test made at room

temperature.

8.3.39 Verification of the main contact position for circuit-breakers for isolation P
actuating force for opening (N} ..o T 134N s
test force with blocked main contacts for 10 s (N) - 102 Nfor10's —
Dependent power operation N/A
Supply voltage of 110% of rated voltage (V)......... : N/A
Three attempts of 5 s to operate the equipment at N/A
intervals of 5 min. .

Independent power operation NIA
Three attempts to operate the equipment by the . -\‘\\ N/A
stored energy. o S :

CL, [ ) r) \
Lock ability of driving mechanism in OFF-position at S 'r N/A
test force and blocked main contacts ...l :
T /I/
Position indicator does not show OFF-position after \ P
L | capture of test force at blocked main contacts . /
N C o Y
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8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
8.3.31 Tripping [imits and characteristic
83312 Opening under short-circuit conditions
Manufacturer's name or trademark CHINT
Type designation or serial number NM1-2505/4300
Sample no: 67# o
Rated operational voltage: Ue (V) 690 Vac E ‘ ; : _'3
Rated current; In (A) 250 A B
Ambient temperature 10-40 °C : 19,2°C P
Value of the tripping current declared by the 10 In for instantaneous tripping P
manufacturer for a single pole, at which value they |12 | for mstantqneous tripping
shalt operate.
ofa /ngi?»iﬂo\g N\
Range of adjustable setting current. (A) / %’—m}( \ N/A
Time defay stated by the manufacturer, in the case of( Coy N/A
definite time delay releases.
Electromagnetic overcurrent releases \\\\ (/ 1{ //
Test current: 80% of the rated, or minimum 2000 A o ,“\ P
adjustable setting current: (A) ' \\ .
Operating time: >0,2s in case of instantaneous ¥ p
releases.
L1-L2:10,2 s non-tripping
L1-L3:|0,2 s non-tripping
L2-1.3: (0,2 s non-tripping
N-Ex:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1-L2:
L1-L3;
L2-L3:
N-Lx;
Test current: 120% of the rated, or minimum 3000 A P
adjustable setting current: (A)
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Operating time: <0,2s in case of instantaneous P
releases:
L1-L2: |15 ms
Li-L3: 417 ms
L2-L3: [ 10 ms
N-Lx:
Operating time: < twice time delay stated by the NIA
ranufacturer, in the case of definite time delay
releases:
Li-L2:
LE-L3:
L2-13:
N-Lx:
Test current: 80% of the maximum adjustable N/A
setting current: (A) :
Oparating time: »0,2s in case of instantanecus NIA
releases:
L1-L2;
L1-L3:
£2-L3:
N-Lx:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1-L2:
L1-L3:
L2-L3:
N-Lx;
Test current: 120% of the maximum adjustable N/A
setting current: (A) S
Operating time: <0,2s in case of instantaneous N/A
releases:
L1-L2:
L1-L3:
[.2-1.3:
N-Lx:
Operating time: < twice time delay stated by the NA

manufacturer, in the case of definite time delay

TRF No. [EC60947_2F
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3000 A P

Test current: tripping current declared for single pole
aperation (A)

Operating time: < 0,2 s in case of instantaneous P
release;
L1:|72 ms
L2 15 ms
L3 18 ms
N:
Operating time: < twice fime delay stated by N/A
manufacturer in case of definite time delay releases
L1
L2:
LS: ‘/'“ ] \
N: LA
. TR R
Electronic overcurrent releases i 5\ 8 ‘r\
For circuit-breakers with an electronic overcurrent INATN, N/A
release, the operation of the short-circuit L
releases shall be verified by one test only on each E ("-..“
pole individually. 54
Test current: 80% of the rated, of minimum L ‘& NYA
adjustable setting current: {A) ) \
Operating time: »0,2s in case of instantaneous I N/A
releases:
L1
L 2:
L3
N:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1
L2:
L3
N:
Test current: 120% of the rated, or minimum N/A
adjustable seiting current: (A)
Operating time: <0,2s in case of instantaneous N/A
releases:
L1:
L2:
L3
N:

TRF No. [EC80947_2F
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Clause Requirement + Test

N/A

Operating time: < twice time delay stated by the

manufacturer, in the case of definite time delay
releases:

L1:
L2:
1.3:

N:
N/A

Test current: 80% of the maximum adjustable
setting current: {A)

Operating time: >0,2s in case of instantaneous NIA

releases:

L1:

L2

1.3

N:

N/A

Operating time: > twice time delay stated by the

manufacturer, in the case of definite time delay
releases:

e

N/* % J\\(
y U\ N/A
L ) \‘\

{l.‘ -
Co
Wl s
Test current: 120% of the maximum adjustable \ QV/
S iy :‘\3
N/A

getling current: (A) y
Operating time: <0,2s in case of instantaneous S
releases: o
L1: 7‘\_7 oL R
L2: A . ] .
L3: e e "
N: -

N/A

Operating time: < twice time delay stated by the

manufacturer, in the case of definite time delay
releases:

L1:
L2:
L3:

N;

Opening under overload conditions

Instantaneous or definite time-delay releases

8.3.31.3

Manufacturer's name or trademark

Type designation or serial number

TRF No. IEC60947_2F
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Sample no;

Rated operational voltage: Ue (V)

Rated current: In (A)

NiA

Ambient temperature 10-40°C -

Value of the tripping current declared by the N/A
manufacturer for a single pole, at which value they

shall operate.

Range of adjustable setting current. (A) N/A
Time delay stated by the manufacturer, in the case of N/A
definite time delay releases.

Test current: 80% of the rated, or minimum N/A
adjustable setting current; (A)

Operating time: >0,2s in case of instantaneous N/A
releases:

Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay

releases.

Test current: 90% of the maximum adjustable N/A
setting current: (A)

Operating time: >0,2s in case of instantaneous N/A
releases s

Operating time: > twice time delay stated by the "« ™ ‘ N/A
manufacturer, in the case of definite time delay AT

releases. L e

Test current: 110% of the rated, or minimum / LI N/A
adjustable setting current: (A) .

circuit-breaker with neutral pole: 1,2x110% (A) “ACOGLy

Operating time: <0,2s in case of instantaneous \\ _/ N/A
releases: s

Operating time: < twice time delay stated by the o N/A
manufacturer, in the case of definite time delay

releases.

Test current: 110% of the maximum adjustable NIA
setting current; (A)

circuit-breaker with neutral pole: 1,2x110% (A)

Operating time: <0,2s in case of instantaneous N/A

releases

TRF No. I[EC80947_2F
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases.
b} Inverse time delay releases

Manufacturer's name or trademark

CHINT

Type designation or serial number

NM1-2505/4300

Sample no: 674

Rated operational voltage: Ue (V) 690 Vac

Rated current: In (A) 250 A

For releases depandent of ambient air temperature: |40°C

Reference temperature

Test ambient temperature (°C ) 40°C P
For releases dependent on ambient air tamperature, P
the operating characteristics shall be verified at the

reference temperature, the release being energized

on all phase poles. If the test made at a different

ambient temperature, a correction shall be made in

accordance

with the manufacturer’s correction .

temperature/current data w ,

For thermo-magnetic releases independent of \ SN NIA
ambient temperature: Wl B \\,i

Tests shall be made at 30°C and 20°C or 40°C, the |- %

release being enargized on all phase poles _

For electronic releases, the operating characteristic L N/A
shall be verified at the ambient o

temperature of the test room (see 6.1.1 of IEC

60947-1), the release being energised on all

phase poles.

Test ambient air temperature: N/A
Range of adjustable seiting current: (A) N/A
Releases, dependent of ambient air temperature: 40°C P
Reference temperatura (°C)

Thermo-magnetic releases, independent of ambient NIA
air temperature: at 30°C

Test current: 105% of the rated, or minimum 2625A P

adjustable setting current: (A)
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Conventional non-tripping time: 2 h non-tripping =
thwhen In < 83A, 2h when In > 83 A
Test current: 130% of the raied, or minimum 325 A P
adjustable setting current: (A)
For circuit-breakers having an identified neutral pole NIA

provided with an overload release

{see 8.3.3.1.1), the test current af the conventional
tripping current shall be multiplied by the factor 1,2.

Conventional tripping time: 2min 28 s P
<thwhen In < 83A, <2h when In > 63 A

Test current: 105% of the maximum adjustable N/A
setting current: (A)

Conventional nen-tripping time: N/A
1h when In < 63A, 2h when In > 83 A

Test current: 130% of the maximum adjustable . N/A
setting current: (A) C

For circuit-breakers having an identified neutral pole ’ "’.; N/A
provided with an overload release , i

(see 8.3.3.1.1), the test current at the conventional  |I A

tripping current shall be multiplied by the factor 1,2. : "E
Conventional tripping time: ; '.J:f;f:;;.:z Ly ! “;1 N/A
<th when In < 63A, <2h when In > 63 A (IR
Thermo-magnetic releases, independent of ambient air temperature; at 20°C or 40°C _'1:
Test ambient air temperature: N/A
Test current: 105% of the rated, or minimum N/A
adjustable setting current: (A)

Conventional non-tripping time: N/A
Th when In < 83A, 2h when In > 63 A

Test current: 130% of the rated, or minimum N/A
adjustable setting current: {A)

For circuit-breakers having an identified neutral pole N/A

provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be muitiplied by the factor 1,2.

Conventional tripping time: N/A
<Thwhen In < 63A, <2h when In > 63 A

Test current: 105% of the maximum adjustable N/A
setting current; {(A) ’

TRF No. IEC60947_2F

256




<1h when In < 83A, <2h when In > 63 A

Page 56 of 150 Report No. W0808102.58
IEC 60947-2
Clause Reguirement + Test Result - Remark Verdict
Conventional non-tripping time: N/A
1h when In < 83A, 2h whenIn > 63 A
Test current: 130% of the maximum adjustable NIA
setting current: (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: N/A

An additional test, at a current specified by the manufacturer to verify the time/current

characteristic of the releases conform to the curves provided by the manufacturer

Releases, dependent of ambient air temperature: 40°C

Reference temperature (°C)

Releases, independent of ambient air temperature: N/A
at 30°C

Test ambient air tempsrature: 40°C P
Test current: 500 A (200% In) P
at current specified by the manufacturer to verify the |specified tripping time by the
time/eurrent characteristic of the releases conform to | manufacturer:

the curves provided by the manufacturer. 60s=t=540s

% at the rated, or minimum adjustable selting

current: (% or A)

Tripping time acc. timelcurrent characteristic ofthe {3 min 51 s P
releases conform to the curves provided by the

manufacturer, (within the stated tolerances)

Releases, independent of ambient air temperature: at 20°C or 40°C

Test ambient air temperature:

Test current:

at current specified by the manufacturer to verify the
timefcurrent characteristic of the releases conform to
the curves provided by the manufacturer.

% at the rated, or minimum adjustable setting
current; (% or A)

Tripping time acc. time/current characteristic of the
releases conform to the curves provided by the
manufacturer. {within the stated tolerances)
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8.3.3.1.4 |Additional test for definite time-delay releases
a) Time delay
Testis made at a current equal to 1,5 times the current setting. If the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping :
characteristic), the trip setting and the test current shall be reduced as necessary to |
prevent premature tripping. LY
overload releases; (all phase poles loaded) N/A
for ¢ireuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current
for this release shall be 1,5 times the current setting;
short-circuit releases N/A
Electromagnetic release; N/A
two poles in series carrying the test current, using
successively all possible combinations of poles
having a short-circuit release.
Electronic releases: N/A
on one pole chosen at random.
Test current: 1,5 times of the rated, or minimum N/A
adjustable setting current: (A) e
Operating time, overload releases: ( b = N/A
Time-delay. between the limits stated byt Co(j) . N/A
manufacturer:
Operating time, shorf-circuit releases N/A
(electromagnetic): (s} L1 L2
L1-L3;
L2-.3:
Time-delay: between the limits stated by the N/A
manufacturer;
Operating time, short-circuit releases {electronic): (s). N/A
L1:
L2:
L3:
Time-defay: between the limits stated by the N/A
manufaciurer:

TRF No. IEC60947_2F
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Test current: 1,5 times of the maximum adjustable N/A
setting current: (A)
Operating time, gverload releases: (s) N/A
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases N/A
(electromagnetic): (s} L1-12;

11-L3:

L2-L3:
Time-delay: between the limits stated by the N/A
manufacturer: -
Operating time, short-circuit releases {electronic): (s) —:“-:é::g \ N/A

L1: %/b 1"“11\ “'ﬁ\ ng \x“

; ~T R
D " _. ‘\
L2: ¥ \‘\
L3: ) : .\ -‘\
- . " Pty ‘A )‘./” o \;’ \
Time-delay: between the limits stated by the VAR \ N/A
manufacturer: FO
b) Non-tripping duration \

Firstly, the test current equal to 1,5 times the current sefting is maintainga for atime
interval equal to the non-tripping duration stated by the manufacturer.

Then, the current is reduced to the rated current and maintained at this value for fwice :

the time-delay stated by the manufacturer. The circuit-breaker shall not trip.

N/A

overload releases: (all phase poles loaded)

for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current

for this release shall be 1,5 times the current setting;

short-circuit releases NIA
Electromagnetic release: N/A
two poles in series carrying the test current, using

successively all possible combinations of poles

having a shoit-circuit release,

Electronic releases: N/A

on one poele chosen at random.
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Test current: 1,5 times of the minimum adjustable IN/A
setting current: (A)
non-tripping duration stated by the manufacturer for N/A
overload release: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release thermo-magnetic: {s)
non-tripping duration stated by the manufacturer for ! N/A
short-circuit release electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer: (s}
Rated current NIA
Operating time, overload releasos: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases N/A
{electromagnetic}, shall net trip: (s) 12

L1-£3:

L2-L3:
Operating time, short-circuit releases (electronic), N/A
shall not trip: (s) L1:

12 ( ’

L3
Test current: 1,5 times of maximum adjustable N/A
setting current: (A) o
non-tripping duration stated by the manufacturer for v N/A
overload release; (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release thermo-magnetic: (s)
non-tripping duration stated by the manufacturer for NIA
short-circuit release electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current N/A
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Operating fime, overload releases: N/A
the circuit-breaker does not trip:
Operating time, short-cireuit releases N/A
{electromagnetic), shail not trip: (s) Li-L2:
L1-L3:
L2-L3:
Operating time, short-circuit releases {electronic), N/A
shall not trip: (s} L1:
L2:
L3:
8.3.3.2 Test of dielectric properties, impulse withstand Vé!tége (Uimp ihdicéted);- o B
8.3.34 The 1,2/50ps impulse voltage shall be applied five times for each potarity at intervals
part1 of s minimum
- rated impulse withstand voltage (kV) : B8 kV P
- sea tevel of the laboratory: : 7 Sea level
_ test Uimp main circuits (V) : : - logkv . P
- test Uimp auxiliary circuits (kV) : ' j 1 NA
- test Uimp control circuits (kV) : "‘ NIA -
- test Uimp on open main contacts (equipment P
suitable for isolating) {(kV) :
a) Application of test voltage
i} Between all terminals of the main circuit connected
together (incl. control and auxiliary circuits connected
to the main circuit) and the enclosure or mounting
plate, with the contacts in all normat positions of
operation.
iy Between each pole of the main cireuit and the P
other poles connected together and to the enclosure
o mounting plate, with the contacts in all normal
positions of operation.
iiiy Between each control and auxiliary cireuit not N/A
normally connected to the main circuit and:
- the main circuit
- other circuits N/A
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- exposed conductive parts N/A
- enclosure of mounting plate N/A
iv) equipment suitable for isolation P
equipment not suitable for isolation N/A
- ne unintentional disruptive discharge during the P
test’s
Test of dielectric properties, dielectric withstand voltage (Uimp not indicated): :f::- o
- rated insulation voltage (V) : 800V P
- main circuits, test voltage for 1 min (V) 2000V, 55 P
- auxiliary circuits, test voltage for 1 min (V) N/A
- control circuits, test voltage for 1 min (V) N/A
8.3.3.2.2 |Application of test voltage e
1) with circuit-breaker in the closed position
- between all live parts of all poles connected /. P
together and the frame of the circuit-breaker . -~~~ ™
- between each pole and all the other poles / - _ P
connected to the frame of the circuit-breaker ™.
2) with the circuit-breaker in the open position and, . P
additionally, in the tripped position, if any. )
- between all live parts of all poles connected P
together and the frame of the circuit-breaker.
- between the terminals of one side connected P
together and the terminals of the other side
connected together.
b) Cenfrol and auxiliary circuils e
1} - between all the control and auxiliary circuits which N/A
are not normally connected to the main circuit,
connected together, and the frame of the
circuit-breaker.
2) - where appropriate, between each part of the control N/A
an auxiliary circuits which may be isolated from the
other pans during normal operation and all the other
parts connected together.
No unintentional disruptive discharge during the tests p
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8332

For circuit-breaker suitable for isolation, the [eakage
current shall be measured through each pole with the
condacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 0,5mA.

L1: 0,1 mA
L2: 0,1 mA
L3: 0,1 mA
N: 0,1 mA

8.3.3.3

Mechanical operation and operational performance capability

83332

Construction and mechanical operation

Construction

A withdrawable circuit-breaker shall be checked for
the requirements stated in 7.1.1

NIA

A circuit-breaker with stored energy operation shall
be checked for compliance with 7.2.1.1.5, regarding
the charge indicator and the direction of operation of
rnanual energy storing o

N/A

Mechanical operation

A circuit-breaker with dependent power operation
shall comply with the requirements stated in 7.2.1.1.3

N/A

A circuit-breaker with dependent power operation

shall operate with the operating mechanism charged, -

to the minimum and maximum limits stated by the ..
manufacturer

N/A

A circuit-breaker with stored energy operation shall
comply with the requirements stated in 7.2,1.5 with
the auxiliary supply voltage at 85% and 110% of the
rated control supply voltage.

N/A

it shall also be verified that the moving contacts
cannot be moved from the open position when the
operating mechanism is charged to slightly below the
full charge as evidenced by the indicating device

N/A

For a trip-free circuit-breaker it shalt not be possible
to maintain the contacts in the touching or closed
position when the tripping release is in the position to
trip the circuit-breaker

If the closing and opening times of a circuit-breaker
are stated by the manufacturer, such times shall
comply with the stated values

N/A
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c)

Undervoltage releases

Undervoliage releases shall comply with the
requirements of 7.2.1.3 of Part 1. For this purpose,
the release shall be fitted to a circuit-breaker having
the maximum current rating for which the release is
suitable

N/A

Drop out voltage

It shall be verified that the release operates to open
the circuit-hreaker between the voltage limits
specified

N/A

The voltage shall be reduced from rated voltage at a
rate to reach 0V in approximately 30 s

N/A

The test for the lower limit is made without current in
the main circuit and without previous heating of the
release coil

N/A

In the case of a release with a range of rated
voltages, this test applies to the maximum voltage of

N/A

the range /

The test for the upper limit is made starting from a
constant temperature corresponding to the
application of rated control supply voltage to the
release and rated current in the main poles of the
circuit-breaker

N/A

This test may be combined with the temperature-rise
test of 8.3.3.6

N/A

In the case of a release with a range of rated
voltages, this test is made at both the minimum and
maximum rated control supply voltages

N/A

Test for limits of operation

Starting with the circuit-breaker apen, at the
temperature of the test room, and with the supply
voltage at 30% rated maximum control supply
voltage, it shall be verified that the circuit-breaker
cannot be closed by the operation of the actuator

N/A

When the supply voltage is raised to 85% of the
minimum contrel supply voltage, it shall be verified
that the circuit-breaker can be closed by the

operation of the actuater

N/A

TRF No. IEC60947 2F
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i)

Performance under overvoltage conditions

With the circuit-breaker closed and without current in
the main circuit, it shall be verified that the
undervoltage release will withstand the application of
110% rated control supply voltage for 4 h without
impairing its functions

N/A

Shunt releases

shunt releases shall comply with the requirements of
7.2.1.4 of Part 1. For this purpose, the release shall
be fitted to a circuit-breaker having the maximum
rated current for which the release is suitable

NIA

it shall be verified that the release will operate to
open the circuit-breaker at 70% rated control supply

voltage when tested at an ambient temperature of +{i
55 °C + 2 °C without current in the main poles of thi( ©

circuit-breaker

NIA

In the case of a release having a range of rated
control supply voltages, the test voltage shall he 70%
of the minimum rated control supply voltage

T NIA

8.3.3.3.3

Operational performance capability without current.

Type designation or serial number

NM1-2505/4300

Sample no: 67#
Rated current In (A) 250 A
Rated operational voltage: Ue (V) 690 Vac

Rated contro! supply voltage of closing mechanism:

Uc (V)

No electric closing mechanism

Rated control supply voltage of shunt releases:
Uc (V)

No shunt releases

Rated control supply voltage undervoltage releases:

Uc (V)

No undervoltage releases

Ambient temperature 10-40 °C : 204°C

Number of operating cycles per hour 120 cycles per hour P
Number of cycles without current (total) 7000 cycles P
{closing mechanism energized at the rated Uc)

Number of cycles without current {without releases) | 7000 cycles P

TRF No. [EC60947_2F /"
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Applied vollage: closing mechanism (V) N/A
10% of total cycles for circuit-breaker with fitted shunt N/A
release:
(50% at the beginning- and 50% at the end of the
test.)
Energized at the rated Uc
Applied voltage: shunt releases (V) N/A
10% of total cycles for circuit-breaker with NIA

undervoltage releases:

(50% at the beginning- and 50% at the end of the
test.)

Energized at the minimum rated Uc -

10 cycles without applied voltage at the undervoltage { ; N/A

releases.

{Shall not possible to close the circuit-breaker.) y e ‘y] -
Applied voltage: undervoltage releases (V) “ ; \ CO@L{W }}/ h N/A
Electrical components do not exceed the value A\ N \?;nﬂ/ % / ‘ N/A
indicated in tab. 7. won o

8.3.3.34 Operational performance capability with current.
Rated current: In (A} 250A
Maximum rated operational voltage: Ue (V) 690 Vac
Conductor cross-sectional area (mm?) : 120 mm? P
Number of operating cycles per hour 120 cycles per hour P
Number of cycles with current (total) 1000 cycles (no electric closing P
{closing mechanism energized at the rated Lic) mechanismy}
Applied voltage: closing rmechanism (V) N/A
For circuit-breaker fitted with adjustable releases, NA
test shall be made with the overload setting at
maximum and short-circuit setting at minimum.
Conditions, make/break operations: P
-testvoltage UlUe = 1,0 (V) ................. L1120 (692,56 Vac P
e e e e e e o R2-R3) 16938 VaG
........................................................... L3-L1: |693,5 Vac
-testcurrent Ifle = 1,0 (A) oo L1: 2684 A P
.......................................................................... L2: |25V 2A
.......................................................................... L3: |2539A

TRF No. IEC80947_2F
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- power factor/time constant: 0,85 P
- frequency: (Hz) 50 Hz P
- an-time (ms): 820,2 ms P
- off-time (s): 294s P
Electrical components do not exceed the value N/A
indicated in tah. 7.

8.3.335 |Additional test of operational performance capability without current for
withdrawable circuit-breaker. - S
Number of operations cycles : 100 N/A
After test, the isolating contacts, withdrawable NIA
mechanism and interlocks shall be suitable for
further service. : s

8.3.34 Overload performance \\ }% ‘/ /

+

this test applies to circuit-breaker of rated current up to and mcludmg 630 A

Type designation or serial number

NM1-2508/4300 -

Sample no: 87i#
Rated current In {A) 250 A
Rated operational voltage: Ue (V) 690 Vac

Rated control supply voltage of closing mechanism:
Uc (V)

No electric closing mechanism

Rated control supply voltage of shunt releases:
Uc (V)

No shunt releases

Rated control supply valtage undervoltage releases:

No undervaltage releases

Uc (V)
Ambient temperature 10-40°C 20,1°C P
Number of aperating cycles per hour 120 cycles per hour P
Maximum rated operational voltage: Ue (V) 690 Vac P
Number of operating cycles per hour 120 cycles per hour P
Number of cycles with current (total) 15 cycles (no electric closing P
(closing mechanism energized at the rated Uc) mechanism)

Applied voltage: closing mechanism (V) N/A

TRF No. [EC60947_2F
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For circuit-breaker fitted with adjustable releases, NIA
test shall b made with the overload/short-circuit
sattings at maximum.
Conditions, overload operations: P
- test voltage Uile = 1,05 (V) i Li: |733,9 Vac
.......................................................................... L2: [733,5Vac
.......................................................................... L3 [734,0Vac
- test current AC/DC:  lle = 6,0/2.5 (A) P
.......................................................................... L1: [1509A
.......................................................................... L2: |1542 A
.......................................................................... L3: |1554 A
- power factor/time constant: 0,53 P
- Number of cycles manually opened: 9 12 manual operations P
- Number of cycles automatically opened by an 3 (at convenient voltage ) P
overload release: 3
- frequency: (Hz) 50 Hz;p//;;—:m\ ﬂ
: , G BT G
- on-time max 2s: 52/)16‘5\\{_{_\/ AN p 7.
83356 Verification of dielectric withstand (/ % ( C()q)\hqy‘))’ e
. equal to twice the rated operational voltage with 1%@0\/@5 // / ‘ p
minimum of 1000 V for 5 seconds \l\ O T
B
- no breakdown or flashover See appended table 6
For circuit-hreaker suitable for isolation, the leakage |L1: 0,1 mA P
current shall be measured through each pole with the [ L2: 0,1 mA
contacts in the open position, at a test voltage of 1,1 {L3: 0,1 mA
Ue, and shall not exceed 2 mA. N: 0,1 mA
8.3.38 Verification of temperature-rise _
- the values of temperature-rise do not excead See appended table 2 P
those specified in tab. 7.
Temperature rise of main circuit terminals <80 K (K) : j Max: 72,1K P
conductor cross-sectional area (mm?) 120 mm?
test current le (A) : 250 A P
8.33.7 Verification of overload releases ;‘g,
Test current: 1.45 times the value of their current 362,5A (1,45x 1,0 In) P
setting at the reference temperature: (A)

TRF No. IEC60047_2F
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Conventional tripping time: 2min24 s P
<1thwhean In < 83A, <2h whenIn > 63 A

8.3.3.8 Verification of undervoltage and shunt releases R
Circuit-breaker fitted with undervoltage releases. N/A
The release shall not operate at 70% of the
minimum control supply voltage -
and shall operate at 35% of the maximum control N/A
supply voltage,

Circuit-breaker fitted with shunt releases. N/A
The release shall operate at 70% of the minimum

rated contral supply voltage. Test made at room

temperature.

8339 Verification of the main contact position for circuit-breakers for isolation P
actuating force for opening (N) .......coveiverviivinn, T Oi50N —
test force with blocked main contacts for 10s(N) ¢ Fi50Nfor 10s —
Dependent power operation S N/A
Supply voltage of 110% of rated voltage (V).........: fS:- N/A
Three attempts of 5 s ic operate the equipment at N/A
intervals of 5 min.

Independent power operation Y N/A
Three attempts to operate the equipment by the N \ N/A
stored energy. L,

Lock ahility of driving mechanism in OFF-position at N/A
test force and blocked main contacts ..., :

Paosition indicator does not show OFF-position after P
capture of test force at blocked main contacts

TRF No. I[EC60847_2F
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8.3.4 TEST SEQUENCE H (lcs):
8.3.4.1 Test of rated service short-circuit breaking capacity

Test sequence of operation: 0 —t - CO -t - CO

Type designation or serial numher

NM1-2508/3300

Sample no: B6s#
Rated current; In (A) 250 A
Rated operational voltage: Ue (V) 240 Vac
Rated service short-circuit breaking capacity: (kA) [21kA

Rated controf supply voltage of closing mechanism:
Uc (V)

No electric closing imechanism

Rated control supply voltage of shunt release:
Uc (V)

No shunt releases

N/A

For circuit-breaker fitted with adjustable releases, |
test shall be made with the current and time settings |
at maximum. A s
closing mechanism energized with 85% at the rated \ o ¢ £ —ﬂ @\ . N/A
Uc: (V) ‘ ;‘ \.\
The circuit-breaker is mounted complete on its own /(\ Q)*}[ I p
support or an equivalent support. A /
Test made in free air: 'h A P
Distances of the metallic screen’s: (all sides) Front / Back. 0 mm, P
Left/ Right : 50 mm,
Up / Down: 50 mm
The characteristics of the metallic screen: e
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65
- size of hole: <30mm? P

- finish: bare or conductive plating

TRF No. IEC60847_2F
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Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure;
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-secticnal area {mm?) : 120 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
fine connected at: (undersidefupside)
Tightening torgques: {(Nm} 6 Nm P
Test sequence of operation: O -t -C0O-t-CO
-dest voltage UlJe = 1,05 (V)i vveeeene . L1020 260 Vac P
............................................................ L2-13:72581 Vac
............................................................ £3-L1; (260 Vac
- r.m.s. test current AC/DC: (A) P
.......................................................................... L1: 121.3kA
.......................................................................... L2: |216KA
.......................................................................... L3: {22,0KA
power factorftime constant : 0,25 /}'ﬂgﬁ\
- Factor "n” 21 , W/W \\
- peak test current (A) 45,56 kA u ) (C/f/%%\) )) P
Testsequence "0" \\ efgj_ /7,/ L // ;
- max. let-through current: (kApeak) ............... 11 |198kKA S ‘e:‘:-'«-'i: //\ P
.......................................................................... L2 {11,8KkA o
.......................................................................... L3 |16,2 kA _ A
~ Joule integral 12df (MA?S) ..o, L1: [1,68 MA%s 1"1 o "_, ﬁi\ P
.......................................................................... L2: |359 kA’s
.......................................................................... L3: {872 kA%s
Pause, t: (min) 3 min P
Test sequence "CO" L
- max. let-through current; (kApeak) ................. L1: [18,7 kKA P
.......................................................................... L2, |18,8 kA
.......................................................................... L3 9,16 KA
- Joule integral 12dt (MAZS) .......ocoovrreeriierirrrs L1: [1,08 MA%s P
.......................................................................... L2: 1,29 MA’s
.......................................................................... 13: |325kA%s i
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Pause, t: {min) 3 min P
Test sequence "CO”
- max. let-through current; (kApeak) ................. L1: |16,0 kA P
.......................................................................... £2: |14,8KkA
.......................................................................... L3: 1194 kA
- Joule integral Zdt (MA?S) .....o..ovcervirerreecinns L1: 826 kA%s P
.......................................................................... L2: {661 kA%s
.......................................................................... L3: |1,62 MA%s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0” No holes observed P
Cracks observed No cracks observed P
8.3.4.2 Operational performance capability with current, R
Rated current: In (A) 250 A
Maximum rated operational voltage: Ue (V) 240 Vac
Conductor cross-sectional area (mm?) 120 mm?

Number of operating cycles per hour

120 cycles per hour

Number (5% of the number given in column 4, tab. 8)| 50 cycles (no electric closing P
of cycles with current (total) mechanism)
(closing mechanism energized at the rated Uc) e
Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the overload setting at ;
maximum and short-circuit setting at minimum. ¢
Conditions, make/break operations: < .
- test voltage UlJe = 1,0 (V) ...ooooo oo L1121 | 240,9 Vac ot P
............................................................ L2-L3:|241,5 Vac

L3-L1: 12412 Vac |
-testourrent We = 1,0 (A) . 1.1; |2583A " P
.......................................................................... L2: |280,7A
.......................................................................... L3 |258,0A
- power factorftime constant: 0,83 P
- frequency: (Hz) 50 Hz P
- on-time (ms): 571,7 ms P
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~ off-time (s): 294 s P
8.3.4.3  |Verification of dielectric withstand
- equal to twice the rated operational voltage with a |1000V, 5s P
minimum of 1000 V
- no breakdown or flashover See appended table 7 P
- {he leaking current for circuit-breaker suitable for  [L1: 0,1 mA P
isolation; {<2mA /1.1 Ue) L2: 0,1 mA
L3: 0,1 mA
8344 Verification of temperature-rise )
- the values of temperéture—rise do not exceed See appended table 3 P
those specified in tab. 7.
Temperature rise of main circuit terminals. Max: 855K ... P
BOK {K): C l"ﬂ:;
. ) 4 ™
conductor cross-sectional area (mm?) 120 mn#/ (, / / // P
test current le (A) : 250 A \\ \W{ 7 P
8345 Verification of overload releases \\PQ‘:.‘/%_"{'L ’ e
Test current: 1.45 times the value of their current | 362,5 A (1,45 1,9 In) B
setting at the reference temperature: (A) N ’;‘_ ‘
Conventional tripping time: 2mind1s / \ P
<1h when In < 63A, <2hwhenIn > 63 A \
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834 TEST SEQUENCE il (lcs):

8.3.4.1 Test of rated service short-circuit breaking capacity

Test sequence of operation: O —t~CO -t~ CcO

Type designation or serial number NMA1-2505/3300

Sample no: Go#

Rated current: 1n {A) 250 A

Rated operational voltage: Ue (V) £690 Vac

Rated service short-circuit breaking capacity: (KA) |2,5 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)

Rated contro! supply voltage of shunt release: No shunt releases.

UC (V) ,»"r:::_i:“ . l3 .
P Yo .

(‘.) = ‘IV]\ "\ Wt

e P NN

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time setiings

at maximum.,

closing mechanism energized with 85% at the rated
Uc: (V)

. // AR

The circuit-breaker is mounted complete on its own \ ]l P
support or an equivalent support. / N

Test made in free air: L P

Distances of the metallic screen’s: (all sides) Front / Back: 0 mm,
Left / Right : 50 mim,
Up / Down: 50 mm

The characteristics of the metallic screen:

- woven wire mesh N/A

- perforated metal P

- expanded metal N/A

- ratio hote areaftotal area; 0,45-0,65 P

- size of hole: <30mm” P

- finish: bare or conductive plating P
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Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) : 120 mm? P
If terminals unmarked: LINE and LOAD are marked NIA
line connected at: (underside/upside)
Tightening torques: (Nm) 6 Nm P
Test sequence of operation; O -t - CO -t~ CO P
- test voltage UWUe = 1,05 (V). ..ol L1-1.2: [734,2 Vac P

s L2-13:735,3 Vac
............................................................ L3-L1: |734,9 Vac
-r.m.s. test curcent AC/DC: (A) P
.......................................................................... L1, |25482A
.......................................................................... L2: |2533,7A
.......................................................................... L3 [26016A .ol o
power factortime constant : 0,87 // ;}%Q ﬂ\)\\ Y
) R G i

- peak test current (A) 3,88\kA \ U Vs Y // o P
Test sequence 0" \i’tﬁ? ' /(i oo
- max, letthrough current. (kApeak) ...........o... L1: [2,19kA J \ By hop
.......................................................................... L2: |1,85 KA Vool
.......................................................................... L3: |3,19KA v
- Joule integral Pdt (kKA%S) ..o L1 |18,7 kA%s P
.......................................................................... L2: [11,9KA%s
.......................................................................... L3: |11,8kA%
Pause, I (min) 3 min P
Test sequence "CO” S
- max. letthrough current; (kApeak) ..., L1: 12,93 kA P
.......................................................................... £2: |2,76 kA
.......................................................................... L3: 12,49 kA
- Joule integral IPdt (KA2S) oo L1 |15,6 kA%s P
.......................................................................... L2: [10,6 ka%s
.......................................................................... L3: [10,0kA%s 1o
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Pause, t: (min) 3 min P
Test sequence "CQO" 1‘3:.,-
- max. let-through current: (kApeak} ............... L1 {272 KA P
.......................................................................... £2: 13,37 kA
.......................................................................... L3 1231KA
- Jouls integral IPdt (KA%S) ... L1: [9.97 kA’s P
.......................................................................... L2: |20,5kA%s
.......................................................................... L3: |7,97 kA%s
Meiting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "0 No holes ohserved P
Cracks observed No cracks ohserved P

8342 Operational performance capability with cusrent,

Rated current: In (A) 250 A
Maximum rated operational voltage: Ue (V) 690 Vac
Conductor cross-sectional area (mm?) 120 mm?
Number of operating cycles per hour 120 cycles per hour P

Number (5% of the number given in column 4, tab. 8)
of cycles with current (total)
(closing mechanism energized at the rated Uc)

50 cycles | e[ectr{c closing
S S
/3 f/{]\"ﬂ;\ \

m

Applied voltage: closing mechanism (V) { / Chd \ \\ "‘\E NIA
I' ol

For circuit-breaker fitted with adjustable releases, \ ; NIA

test shall be made with the overload setting at

maximum and short-circuit sefting at minimum.

Conditions, makefbreak operations:

-testvoltage UWlUe =10 (V) .............coee 0 L1-L2: [692,1 Vac \\ P

............................................................ L2-L3:|692,8 Vac ’

............................................................ L3-L1:|892,3 Vac

-testcurrent le = 1,0 (A) oo L1: [252,8A P

.......................................................................... L2: |266,5A

.......................................................................... L3: 257 5A

- power factorftime constant: 0,82

- frequency: (Hz) 50 Hz

- on-time {ms): 526,5 ms
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- off-time (s). 295s p
8343 Verification of dielectric withstand S
- equal o twice the rated operational voltage witha 1380V, 55 P
minimum of 1000 V
~ no breakdown or flashover See appended table 8
- the leaking current for circuit-breaker suitable for  |L1: 0,1 mA P
isolation: (<2mA /1.1 Ue) L2: 3,1 mA
L3: 0,1 mA
8.3.4.4 Verification of temperature-rise i
- the values of temperature-rise do not exceed those | See appended table 4 P
specified in tab. 7.
Temperature rise of main circuif terminals. P
BOK (K): - / \\\
conductor cross-sectional area {mim?) ; 120 mm2// E / %\ .f-. \\ . P
test current le (A) 250 A \\ \ V/ R & // P
8.3.4.5 Verification of overload releases \\ k:" ‘ //
Test current: 1,45 times the value of their current 362,5A (1,45 f1,01n) a
setting at the reference temperature: (A)
Conventional tripping time: 2min 46 s P
<thwhen In < 83A, <2h when In > 63 A
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8.3.4 TEST SEQUENCE I (les):
8.3.4.1 Test of rated service short-cireuit breaking capacity

Test sequence of operation; 0 -t~ C0O -t -CO

Type designation or serial number

NM1-2508/3300

Sample no: 70#
Rated current: In (A) 100 A
Rated operational voltage: Ue (V) 240 Vac
Rated service short-circuit breaking capacity: (kA) |21 kA

Rated control supply voltage of closing mechanism:
Uc (V)

No electric closing mechanism |~

Rated control supply voltage of shunt release:
Uc (V)

No shunt releases

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time settings
at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front/ Back: 0 mm, P
Left / Right . 50 mim,
Up / Down: 50 mm
The characteristics of the metallic screen: B
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 P
- size of hole: <30mm? P
- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A

Details of these tests, including the dimensions of the
enclosure:

TRF No. IEC60947_2F
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Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) |L.oad-star point P
Conductor cross-sectional area (mm?) 35 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside)
Tightening torques: (Nm) 6 Nm p
Test sequence of operation: 0 -t -C0 -1~ CO P
- test voltage UMJe = 1,05 (V). L1202 | 252 Vac P
e e e e L2413 | 263 VaC

e L3401 | 263 Vae
- r.m.s. test current AC/DC: (A) P
.......................................................................... L1: |21,86kA
......................................................................... L2: 214 kA ozt ™

' . l /1 -:”‘\\-\ \"\.
.......................................................................... L3: 212 k/:}/ L (s Ai‘\,\,\‘-\_\
power factorftime constant : 0,25// * ﬂ,‘ Z / \' ;\\\
- Factor "n” 2,1 \\ \ yﬂ/’é} }}
. S O e f
- peak test current (A) : 44805, J.
Test sequence "0" ' 73“/""” )
/

- max. let-through current; (kApeak) ................ L1 [12,7 kA
.......................................................................... L2: |1i7,3kA
.......................................................................... L3: {12,5kA
- Joule integral 124t (MA®S) ......vververvirererienenns L1: |427 kA%s p
.......................................................................... L2: [1,13 MA®s
.......................................................................... 1.3 [427 KA%s
Pause, t: (min) I min P
Test sequence "CQ” .
- max. let-through current: (kApeak) ............... Li: {188KkA P
.......................................................................... L2: (16,7 kA
.......................................................................... L3: [12,1kA
- Joule integral Pdt (KA8) ......co.vccrnrernirrnriens L1: 1,46 MA%s P
.......................................................................... L2: |906 kA%s
.......................................................................... L3: |467 kA%s
Pause, t; (min) 3 min P
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Test sequence "CO"

- max. let-through current; (kApeak) ................. L1: [14,9KkA P

.......................................................................... L2, 11,3 KA

.......................................................................... L3 [17.3kA

- Joule integral F2dt (MAZS) ..o L1: |734 kA%s P

.......................................................................... L2: |379kA%s

.......................................................................... L3: |1,22 MA’s

Melting of the fusible element No melting of the fusible P
element

Holes in the PE-sheet for test sequence "0 No holes observed P

Cracks observed _ No cracks observed P

8.34.2 Operational performance capability with current.

Rated current: In (A)

Maximum rated operational voltage: Ue (V)

Conductor cross-sectional area (mm?)

Number of operating cycles per hour S N/A
Number (5% of the number given in column 4, tab. 8)| 7 ¢ F N/A
of cycles with current (total)
(closing mechanism energized at the rated Uc) { v
Applied voltage: closing mechanism (V) \\ N/A
For circuit-breaker fitted with adjustable releases, ' N/A
test shall be made with the overload setting at
maximum and short-circuit setting at minimum.
Conditions, make/break operations: )
-testvoltage UfUe = 10(V) ..ol L1-L2: N/A
............................................................ L2-L3:

L3-L1
-testeurrent e = 1,0 (A) oo L N/A
.......................................................................... L2;
.......................................................................... L3:
- power factor/time constant: N/A
- frequency: (Hz) NIA
- on-time (ms): N/A
- off-time (s} N/A

TRF No. [EC60947_2F
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8.3.4.3 Verification of dielectric withstand :
- equal to twice the rated operational voltage with a 1000V, 5 s P
minimum of 1000 V
- no breakdown or flashover See appended table 7
- the leaking current for circuit-breaker suitable for |11 0,1 mA P
isolation: (<2mA / 1.1 Ue) L2: 0,1 mA
L3: 0,1 mA
8344 Verification of temperature-rise .
- the values of temperature-rise do not excead those N/A
specified in tab. 7. S
Temperature rise of main circuit terminals. ;- T ﬂ N/A
BOK (K): A
conductor cross-sectional area (mm?) : T o \ N/A
test current le (A) : { b ( fQ.@HH ) . }i N/A
8345 Verification of overload releases ‘\ / ;\‘\u ‘/ : /;7 '
Test current: 1.45 times the value of their current 145 A (i ,\21"5“;%'«11,0%1'1)”/' P
setting at the reference temperature: (A)
Conventional tripping time: 1Mmin33s p

<Thwhen In < 83A, <2hwhen [n> 63 A

TRF No. IEC60947 2F
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8.34 TEST SEQUENCE i {lcs):
8.3.4.1 Test of rated service short-circuit breaking capacity
Test sequence of operation: 0 —~t-CO -t~ CO
Type designation or serial number NM1-2505/3300
Sample no: 71
Rated current: In (A) 250 A
Rated operational voltage: Ue (V) 415 Vac
Rated service short-circuit breaking capacity: (kA) | 12,5 kA
Rated control supply voltage of closing mechanism:  iNo electric closing mechanism
Ue (V) '
Rated control supply voltage of shunt release: No shunt releases
Uc (V) ‘ : -
For circuit-breaker fitted with adjustable releases, - NIA
test shall be made with the current and time seftings e Hi -
; 2R Y B L
at maximum. Yy G(‘_,j_.:‘f‘//o N
closing mechanism energized with 85% at the ratefd | bg S NAA
Ue: (V) 7 Neofa 1l
The circuit-breaker is mounted complete on its owr\\\\ \U // \ _ T P
support or ah equivalent support. § SR
Test made in free air: o P
Distances of the metaliic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right : 50 mm,
Up / Down: 50 mm
The characteristics of the metallic screen: :
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 P
- size of hole: <30mm’ P
- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:

TRF No. IEC60947_2F
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Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm2) : 120 mm? P

|1f terminals unmarked: LINE and LOAD are marked N/A
line connected at: (undersidefupside)
Tightening torques: (Nm) 8 Nim P
Test sequence of operation; O ~t - CCO -t~ CO
- test voltage U/Ue = 1,05 (V).....................L1-L2: |435.7 Vac P
e e e e o, L2130 | 436,4 Vag

v L3-L1: 14374 Vac

~r.m.s, test current AC/DC: (A) P
.......................................................................... L. [12,56 kKA
.......................................................................... 2: [12,78 kKA
.......................................................................... L3 1284 KA
power factorftime constant ; 0,29 P
- Factor "'n"
- peak fest current (A) ; P
Test sequence "0" . Ui
-~ max. let-through current: (kApeak) ................. L1: P
.......................................................................... L2: .,
.......................................................................... L3: 7
- Joule integral 12dt (MAS) ....o..ocoocccorerrrrrrr... L1: P
.......................................................................... L2;
.......................................................................... L3:
Pause, t. (min) 3 min P
Test sequence "CO”
- max. let-through current; (kApeak) ................. L1: [12,3kA P
.......................................................................... L2: }12,8 kA
.......................................................................... L3: |16,8 kA
- Joule integral 12dt (MA?S) ....o.oovooveeer, Lt: |882,3 kA% P
.......................................................................... L2: 1,08 MA%s
.......................................................................... L3 |1,76 MA%s
Pause, t: {(min) 3 min P
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Test sequence "CO"

- max. let-through current: (kApeak) ... L1 |12,6 kA P

.......................................................................... L2: |18,7KA

.......................................................................... L3: |10,8 kA

- Joule integral Pdt (MA?S) ..o L1 8329 kA s P

.......................................................................... L2 11,68 MA? s

.......................................................................... L3 {7581 kA%s

Melting of the fusible element No melting of the fusible P
element

Holes in the PE-sheet for test sequence 0" No holes observed P

Cracks observed No cracks observed

8.34.2 Operational performance capability with current.

Rated current: In (A) 250 A

Maximum rated operational voltage: Ue (V) 415 Vac

Conductor cross-sectional area (mm?) : 120 mm?

Number of operating cycles per hour 120 cycles per hour

Number (5% of the number given in column 4, tab. 8) 50 cycles (no electric closing P

of cycles with current {total) mechamsm) -

{closing mechanism energized at the rated Uc)

e

Applied voltage: closing mechanism (V) %L IN N/A

For circuit-breaker fitted with adjustable releases, Ch. NIA
test shall be made with the overload setting at CPALs " i R

maximum and short-circuit setting at minimurm.

Conditions, makefbreak operations: R ‘T ‘// RN :
_ test voltage UfUe = 1,0 (V) ..ceverrrinnonns L1-L2: | 416,6 Vac
240314197 4 Vac

.L3-L1: 1417,7 Vac

~test current e = 1,0 (A) v Lt {254,3A P

.......................................................................... L2: [2875A

.......................................................................... L3: |2532A

- power factor/time constant: 0,84 P

- frequency: (Hz) 50 Hz P

- on-time (ms): 4953 ms P
L - off-time (s); 205 P

TRF No. [EC60947_2F
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8343 Verification of dielectric withstand
- equal {o twice the rated operational voltage witha 1000V, 5s P
minimum of 1000 V
- no breakdown or flashover See appended table 7 P
- the leaking current for circuit-breaker suitable for  {L1: 0,1 mA P
isolation: (<2mA /1.1 Ue) L2: 0,1 mA
L3: 0,1 mA
8.344 Verification of temperature-rise
- the values of temperature-rise do not exceed those | See appended table 5 P
specified in tab. 7.
Temperature rise of main circuit terminals. Max: 70,7 K P
BOK (K):
conductor cross-sectional area (iImm?) : 120 mm? P
test current le (A) 250A P
8345 Verification of overload releases g L :
Test current: 1.45 times the value of their current 362,5\"1\‘(;1:,45_} 1 ,’(‘)'_jn‘)' - P
setting at the reference temperature: (A) T
Conventional tripping time: -, P
<Thwhen [n < 63A, <2h when In>63 A
/
L
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8.3.4 TEST SEQUENCE 11/l {fes=lcu}: N/A
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8.3.5 TEST SEQUENCE Il {leu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current,
7 For circuit-breakers of utilization B having a rated short-time withstand current equal to '-
( their rated ultimate short-circuit breaking capacity, this test sequence need not be
AR made. since, in this case, the ultimate short-circuit breaking capacity, is verified when |
carrying out test sequence IV. i
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number NM1-2508/3300
Sample no: 78#
Rated current: In (A) 250 A
Rated operational voltage: Ue (V) 240 Vac
Rated ultimate short-circuit breaking capacity: (kA) |42 kA
Rated control supply voltage of closing mechanism: . | No electric closing meéhanism
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
( ( ‘ This test sequence need not be made when lcu = lcs
- 8.3.5.1 The operation of overload releases shall be verified at twice the value of their current|:
setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for e
twice the current setting at the reference temperature, on a pole singly. S
Time specified by the manufaciurer: B0s=t<540s " P -
- Operation iMe: (8) .....ocovmn i L1: P
.......................................................................... L2:
.......................................................................... L3:
........................................................................... N:
//;
J/
TRF No. IEC60947_2F ////f

297



Page 87 of 150 Report No. W08(8102.58
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
8.35.2 Test of rated uliimate short-circuit breaking capacity

The test sequence of operations is O —t - CO

N/A

For circuit-breaker fitted with adjustable releases,
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support,
Test made in free air;
Distances of the metallic screen’s: (all sides) Front / Back; O mim, P
Left / Right ;50 mm,
Up / Down: 50 mm

The characteristics of the metallic screen: o
- woven wire mesh N/A
- perforated metal P
- expanded metal . N/A
- ratio hole areaftotal area; 0,45-0,65 i . P
- : 5 - o T - /:jﬂt'—::%

size of hola; <30mm < % Fons P

s . s Wt ‘@
- finish: bare or conductive plating /K / / Y x\ P
Test made in specified individual enclosure: “og, i ) N/A
Details of these tests, including the dimensions of the - 1%
enclosure: AR Sl
Fuse "F™; . / e P
copper wire; diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area {(mm?) 120 mm?® P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (undersidefupside)
Tightening, torques: (Nm) 8 Nm P
Test sequence of operation: 0 -t - CO
- test voltage UUe = 1,05 (V) ...................L.1-L.2: | 253 Vac P
............................................................ 12-1.3: | 254 Vac

.L3-L1: |254 Vac

TRF No. IEC60947_2F
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- t.m.s. test current ACIDG: (A) e L1: [43,0kA P
.......................................................................... L2 |43,7 kA
.......................................................................... L3: |43,8KA
power factorftime constant : 0,25 P
- Factor 'n” 21 P
- peak lest current (Amax) . a0,4 kA P
Test sequence "0”
- max. let-through current: (kKApeak) ..o L1 1207 kA P
.......................................................................... 12 |27.0%A
.......................................................................... L3 [17.8KkA
. Joule integral 1Pdt (MAPS) ..o L1 [1.30 MAs P
........ et 120 12,93 MAz/
........................................................................ e 817k /fé oo \\
Pause, t: (min) 3 mln/( / Co/ e //I' P
Test sequence "CO" P
- max. let-through current: (KApeak) ... L1 1174 KA A \ F’\
.......................................................................... L2: |222kA N
.......................................................................... L3 |254KA
1 Joule integral Bdt {APS) ..o L1:- ' 985 kA%s - P
.......................................................................... L2; 1227 MAZs B
.......................................................................... L3 11,70 MA%s
Meiting of the fusible element : No mefting of the fusible P
element
Holes in the PE-sheet for test sequence "0” No holes observed P
Cracks observed No cracks chserved P
8353 | Verification of dielectric withstand o
- equal to twice the rated operational voltage witha [1000V, 558 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for |L1:<0,1 mA
isolation: (<6mA /1,1 Ue) L2: < 0,1 mA
L3: < 0,1 mA
[ M
- |
H
]
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8.3.5.4 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current sefting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=540s P
- Operation time: {8) ..o, L1 |97 5 A P
.......................................................................... L2 |79s
.......................................................................... L3: [80s
........................................................................... N:
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8.3.5 TEST SEQUENCE [if (cu)
Rated uitimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated shott-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out {est sequence V.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or sertal number NM1-2505/3300
Sample no; T9#
Rated current: In (A) 250 A
Rated operational voltage: Ue (V) 890 Vac
Rated ultimate short-circuit breaking capacity: (kA) |5 kA
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)
Ratad control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not he made when lcu = Ics
8.3.61 The opsration of overload releases shall be verified at twice the value of their current :";-':-
setting on each pole separately.
The operating time shall not exceed the max. valus stated by the manufacturer for
twice the current setting at the reference temperature, an a pole singly.
Time specified by the manufacturer: 60s=t=540s
- Operation HMe’ (S} «voecovriev e Lt: 1191s |
.......................................................................... L2 [172s .,
.......................................................................... L3: |189s. "
........................................................................... N: " : \
. \‘j
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8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t - CO IR
iFor circuit-hreaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Ue: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air; P
Distances of the metallic screen’s: (alt sides) Front / Back: 0 mm, P
Left / Right :50 mm,
_ Up / Down: 50 mm
The characteristics of the metallic screen: _
- woven wire mesh N/A
- perforated metal P
- expanded metal £ N/A
- ratio hole area/total area: 0,45-0,65
- 3ize of hole: <30mm?
-~ finish: bare or conductive plating
Test made in specified individual enclosure: YA N/A
Details of these tests, including the dimensions of the
enclosure;
Fuse "F", P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) 120 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at; (underside/upside)
Tightening, torques: {Nm) 6 Nm P
Test sequence of operation: 0 —t - CO
- test voltage UWUe =105 (V) ..........o..o.....L1-L2: 1 730,4 Vac P
e e e, L2032 730,50 VaC
v 3L | 731,2 Vac
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~r.m.s. test current AC/DG (A) L1: |519KkA P
.......................................................................... L2: {523kA
.......................................................................... 1.3: {518 kA
power factor/time constant : 0,68 P
- Factor "n” 1,5 P

- peak test current (Amax) : 8,11 kA P

Test sequence "0”

"""" - max. fet-through current: (kApeak) .............. L1; {7,968 kA P
.......................................................................... L2: {7,19KA
.......................................................................... L3: 17,31 kA
- Joule integral Pdt (kA%s) ..o L1 [327,1kA%s P
.......................................................................... L2: [298,5 kA%
.......................................................................... L3: [277,5 kA’s
Pause, . (min) 3 m|n ’ ' ; P
Test sequence "CO" ‘

- max. let-through current: (kApeak) ............... L1: [8,04kA P

.......................................................................... L2: [7.25kA

.......................................................................... L3: [7.27 KA

- Joule integral Pdt (A%S) oo L1: |331,6 kAs P

.......................................................................... L2: {311,3kA%s

.......................................................................... L3: |281,4 kA%s

Meiting of the fusible element Mo melting of the fusible P
‘ ( element

Holes in the PE-sheet for tost sequence "O” No holes observed P

Cracks observed No cracks chserved P

83.5.3 Verification of dielectric withstand -

- equal to iwice the rated operational voltage witha {1380V, 5s P

minimum of 1000 V for 5 seconds

- no breakdown or flashover See appended table 10

- the leaking current for circuit-breaker suitable for  L1: 0,1 mA P

isolation: {<6mA /1,1 Ue) £2: 0,1 mA

1.3: 0,1 mMA

7 A
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8.3.5.4 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on & pole singly.

Time specified by the manufacturer: 1540 s P

- Operation Bma: (8) .o L1, {101s P
.......................................................................... L2: |83s (’
.......................................................................... L3: [569s
........................................................................... N:
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8.35 TEST SEQUENCE IH (lcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to|
their rated ultimate short-circuit breaking capacity, this test sequence need not be .
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when |- :
carrying out test sequence IV.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence. _
Type designation or serial number NM1-250S/3300 o
Sample no: 80# |
Rated currant: In (A) 100 A . T\
Rated operational voltage: Ue (V) 240 Vac - '{ '_ \b’ I
Rated ultimate short-circuit breaking capacity: (kA) |42 kA - e //
T e DT
Rated control supply voltage of closing mechanism: | No electric closing méchanisnt” |- FEREES
Uc (V) e
Rated control supply voltage of shunt release: No shunt releases : S
This test sequence nead not be made when lou = Ics G
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current | S
setting on each pole separately. i
The operating time shall not exceed the max. value stated by the manufacturer for :
twice the current setting at the reference temperature, on a pole singly. R
Time specified by the manufacturer: B0s=t<540s P
- Operation iMe: {8) .ocoovveiiiee LT, |165s p
.......................................................................... L2: {1435
.......................................................................... L3: [153s
........................................................................... N:
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83562 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O —-t-- CO

For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the current and time
settings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air; P
Distances of the metallic screen’s; (all sides) Front / Back: 0 mm, P

Left / Right :50 mm,
Up / Down: 50 mim

The characteristics of the mefallic screen:

- woven wire mesh N/A
- perforated metal P
- expanded metal . N/A
- ratio hole areaftotal area: 0,45-0,65

- size of hole: <30mm? P
- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure;

Fuse "F". P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point) {Load-star point P
Conductor cross-sectional area (mm?) : 35 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (undersidefupside)

Tightening, torquas: (Nm) 6 Nm P

Test sequence of operation: O -t~ CO

- test voitage UWUe = 1,06 (V) ..o L1-L2; (260 Vac P
............................................................ L2-13: |260 Vac
............................................................ L3-L1: | 261 Vac

TRF No. IEC60947_2F
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- r.m.s. test current AC/DC: (A).ocooinn, L1: | 42,7 KA P
................................................................. L2: [43,0kA
L3 42,8 KA
power factorftime constant : 0,25 P
- Factor "'n” 2.1
- peak test current (Amax)} 90,5 kA P
Test sequence "0Q° -
- max. let-through current: {kApeak) ................. L1: |232kA P
.......................................................................... i2: |13 0KkA
.......................................................................... 13 |17,3kA
- Joule integral I°dt (k.ﬂ\2 AT B 2L 1,70 MAZS P
.............................. ; S A L2 | 314 KA%S
............................. DRy St oA NPT L3: 1887 kA%s
Pause, t: (min ( (\Q{Dh/\ m |13 min P
Test sequence\”co\\ ) .
- max. Iet-througﬁcur?rp_nt‘:r (_/_k)Ap/’gak) ................. L1 {237 kA P
Tz A . 18|6 k_A
17,4 kA
1,99 MA?s P
799 kA%s
866 kA®s
Melting of the fusible element No melting of the fusible P
efement
Holes in the PE-sheet for test sequence "O” No holes chserved P
Cracks cbserved No cracks observed p
8353 Verification of dielectric withstand = "':_
- equal to twice the rated operational voltage witha |1000V, 68 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for  {1.1: < 0,1 mA
isolation: (<8mA /1,1 Ue) L2: < 0,1 mA
L3: < 0,1 mA

TRF No. IEC60247_2F
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8354

Verification of overload releases

The operation of overload releases shall be verified at 2,6 times the value of their
current setling on each pole separately.

The aperating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time spscified by the manufacturer: t<540s P
- Operation BMes (8) oo, L1: |75s P
.......................................................................... L2: |59s
.......................................................................... L3 |79s
........................................................................... N

7/

TRF No. IEC60947_2FF
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8.3.5 TEST SEQUENCE Il (lcu) R
Rated ultimate short-circuit breaking S
Except where the combined test sequence applies, this test sequence applies to e L
circuit-breaker of utilization category A and to circuit-breaker of utilization B havinga |
rated ultimate short-circuit breaking capacity higher than the rated short-time RN
withstand current. S
For circuit-breakers of ulifization B having a rated short-time withstand currentequal to| -~~~ -
their rated uitimate short-circuit breaking capacity, this test sequence need not be s
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when | .«
carrying out test sequence IV. el
For integrally fused circuit-hreakers, test sequence V applies in place of this C
sequence, -
Type designation or serial number NM1-2508/3300 N
Sample no; 81# o a :
Rated current: In (A) 250 A N S
Rated operational voltage: Ue (V) 415Vac o 8 Q l ;;\\\\ )
Rated ullimate short-circuit breaking capacity: (kA) |25 kA~ // /(/7 2V
Rated control supply voltage of closing mechanism: | No electric closang n'*echa\ 4 7 f
Ue (V) \ a: A
Rated control supply voltage of shunt release: No shunt releases / [
Uc (V)
This test seguance need not be made when leu = los :
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.
The aperating time shall not exceed the max. value stated by the manufacturer for _
twice the current setting at the reference temperature, on a pole singly. A
Time specified by the manufacturer: 60s=<t=540s P
- Operation time: {8} .....cccoicei e L1: [318s P
.......................................................................... L2: 12825
.......................................................................... L3: |288s
........................................................................... N:
/
7 ”"“/ ] ‘;! }
TRF No. IECB0247_2F LA { gr
g
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8.3.5.2 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is 0 -t~ CO

For circuit-breaker fitted with adjustable releases, N/A
test shall be rade with the current and time
seitings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air: P
Distances of the meiallic screen's: {all sides) Front { Back: 0 mm, P

Left / Right :50 mm,
Up / Down: 50 mm

The characteristics of the metaliic screen:

~woven wire mesh N/A
- perforated metal ! “ ; P
- expanded metal R Y o =07 N/A
- ratio hole areaftotal area: 0,45-0,65

- size of hole: <30mm” P
- finish: bare or conductive ptating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) 120 mm? P
If terminals unmarked: LINE and LOAD are marked NIA
line connected at: (undersidefupside)

Tightening, torques: (Nm) 6 Nm

Test sequence of operation: O —t--CO P
-{est voltage WlUe = 1,05 (V) ... ooeeeein i.1-L2: |450 Vac

............................................................ 12-.3: 1450 Vac
............................................................ L3-L1: 1450 Vac

TRF No. [ECB0947_2F
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-r.m.s. test current ACIDG (A)..ooooviie, L1: | 25,7 kA P
................................................................. L2: 125,17 kA
................................................................. L3: |25,2 KA
power factorftime constant 0,25 P
- Factor ’n” 2,1 P
- peak test current {Amax) . 53,2 kA P
Test sequence "0 '
- max. let-through current: (kApeak) ................. L1: [253KkA P
.......................................................................... L2. |115kA
.......................................................................... L3; [23,7 kA
- Joule integral Pdt (MA?S) ... Lt |3,16 MA%s P
.......................................................................... L2, 320 kA®s
OO L3 (2,26 MA%s
Pause, t: (min) 3 min S P
Test sequence "CO” e e \\
- max. let-through current: {(kApeak) ................. Li: |22,9kA O}
.......................................................................... L2: |25,1kA v
.......................................................................... L3 [126 kA :
_ Joule integral F7dt (AS) ......oooocereerrerreoen L1: [2,07 MA%s "
.......................................................................... L2: |3,24 MA%s |4
.......................................................................... L3: [408 kA%s
Melting of the fusible slement No melting of the fusible P

element

Holes in the PE-sheet for test sequence "0” No holes abserved P
Cracks observed No cracks observed P

8353  |Verification of dielectric withstand o
- equal to twice the rated operational voltage witha [1000V, 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9
- the leaking current for circuit-breaker suitable for |L1: < 0,1 mA P
isolation; (<6mA /1,1 Ue) L2:<0,1 mA

L3: <01 mA

TRF No. IEC60947_2F
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8354 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly,
Time specified by the manufacturer: tsb40s P
- Operation time: (S) ... L1 |285s. P
.......................................................................... L2: |184s .. 7
.......................................................................... L3 (211s - 7.
........................................................................... N T

TRF No. [EC60947 2F
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8.3.5 TEST SEQUENCE il {lcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV,
For integrally fused circuit-breakers, test sequence V appiies in place of this
sequence.
Type designation or serial number NM1-2505/4300
test for 3 phases
Sample no: B82#
Rated current: In (A) 250 A
Rated operational voltage: Ue (V) 240 Vac
Rated ultimate short-circuit breaking capacity: (KA} |42 kA
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Ve e v—
Rated control supply voltage of shunt release: No shi ﬁ{_t ' lé'é“' 45 N
Uc (V) sl AN
, AL
This test sequence need not be made when lcu = Ics \\ \ / // '-"‘/}
8351 The operation of overload releases shall be verified at twioe\\he v%(@é}ﬁ%’theifcurrent
. o (AN .
setting on each pole separately. Sl
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current seiting at the reference temperature, on a pole singly. R
Time specified by the manufacturer: 60s<t=540s P
- Operation me: (8) ..o L1: 1324s P
.......................................................................... L2: |271s
.......................................................................... L3 [436s
........................................................................... N:
TRF No. IEC60947_2F y s [ /
é" 7,\/ / /.r’
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83562

Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O —t - CO

N/A

For circuit-breaker fitted with adjustable releases,
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support,
Test made in free air: P
Distances of the metallic screen’s: {all sides) Front / Back: 0 mm,

Left / Right :50 mm,

Up / Down: 50 mm
The characteristics of the metallic screen:
- woven wire mesh NIA
- perforated metal o % /f;}\%‘\\ P
- expanded metal - // | e m A\ NIA
- ratio hole areaftotal area: 0,45-0,65 : “ __.- ] ) s P
- size of hole: <30mm2 \
- finish: bare or condugctive plating ) P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F™" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) |Load-star point P
Conductar cross-sectional area (mm?) 120 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at; {underside/upside)
Tightening, torques: (Nm) 6 Nm P
Test sequence of operation: O -t - CO P
- test voltage UlUe =1,05(V) ..o L1-L2: |280 Vac
............................................................ L2-13: (280 Vac
............................................................ L3-L1: {280 Vac

TRF No. [ECEB0847_2F
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- r.m.s. test current AC/DC: (A) L1 42,7 kA P

L2: 430 kA

L3 42,8 kA
power factor/time constant : 0,25 P
- Factor "n” 2,1
- peak test current (Amax) : 90,5 kA P
Test sequence "Q" _
- max. let-through current: (kApeak) ................ L1: 126,0kA p
.......................................................................... L2, |14,3KkA
.......................................................................... L3: 204 KA
- Joule integral Pt {MA®s) ..., L1 2,31 MA%s P
.......................................................................... £2: |393 kA%
.......................................................................... £3: 1,30 MA%s
Pause, t: {min) 3 min P
Test sequence "CO” ; o
- max. let-through current; (kApaak) ................ L1: 21,6 KA .. P
.......................................................................... L2: 197 kA .
.......................................................................... L3: [23,8kA
- Joule integral I7dt (MA2S) ..o, L1: (2,05 MA®s P
............................................................................. L2: 2,12 MAZs
............................................................................. L3: |2,57 MA®s
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "0" No holes ohserved P
Cracks ohserved No cracks observed
83563 Verification of dielectric withstand
- equal to twice the rated operational voltage with a [1000V, 58 P
minimum of 100Q V for 5 seconds
- no hreakdown or flashover See appendsd table ¢ P
- the leaking current for circuit-breaker suitable for  |L1: < 0,1 mA P
isolation: (<6mA /1,1 Ue) L2: < 0,1 mA
L3: < 0,1 mA

s
TRF No. I[EC60947_2F /;f%f;/ ~
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8354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separatsly.

The operating time shall not exceed the max. value stated by the manufacturer for

twice the current seiting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=540s P

- Operation tme (8) vvvvvcvvri e Lt [127s P

L2: 193s

TRF Mo. IEC60947_2F
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835 TEST SEQUENCE il {lcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-hreaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current. )
For circuit-breakers of utilization B having a rated short-time withstand current equal to] |~
their rated ultimate short-circuit breaking capacity, this test sequence need not be R
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.
For integrally fused circuit-breakers, test sequence V applies in place of this
segtence.
Type designation or serial number NM1-2508/4300
test for phase + N
Sample no: 187# e o R
Rated current: In {A) 250 A .
Rated opsrational voltage: Ue (V) 240Vac
Rated ultimate short-circuit breaking capacity: (kA) |42 kA
Rated control supply voltage of closing mechanism: | No electric closing meé\ha;‘{i:é\_‘ / b
Ue (V) e |
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when Icu = Ics _

8351 | The operation of overload releases shall be verified at twice the value of their current|* @+
setting on each pole separately. i
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: B0sst=540s
« Operation HMe: (S) ..o L1:
.......................................................................... L2:
.......................................................................... £3: [232s
........................................................................... N:

TRF No. IECB0947_2F 4,;,7// //7
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8.3.5.2

Test of rated uitimate short-circuit hreaking capacity

The tast sequence of operations is O -t -~ CO

N/A

For circuit-breaker fitted with adjustable releases,
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Ue (V)
The circuit-breaker is mounted complete on its own P
support or an eguivalent support.
Test made in free ain: P
Distances of the metallic screen’s: (all sides) Front / Back: G mm, P
Left / Right :50 mm,
Up / Down; 50 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal % ‘fw{{%\ P
- expanded metal R // / //V \\. N/A
: et SOnys
- ratio hole area/total area: 0,45-0,65 \\ \ \ym / })
- size of hole: <30mm?2 \\ n !\ \‘ : p
- finish: hare or conductive plating B P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductar cross-sectional area (mm?) : 120 mm? P
if terminals unmarked: LINE and LOAD are marked N/A
line connected at: {underside/upside)
Tightening, torgues: (Nm) 8 Nm
Test sequence of operation: O -t -CO P
-test voltage Uille = 1,05 (V) ..o L1:
................................................................ L2
................................................................ L3: | 146 Vac

TRF No. IEC60947_2F
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- r.m.s. test current AC/DC: (A)eooiieiin i L1: P
................................................................ L2
................................................................ L3: [26,1KkA
power factor/time constant : 0,25 P
- Factor "'n” 2.1 P
- peak test current (Amax) ; 547 kA P
Test sequence "0" "
- max. let-through current: (kApaak) .....oove.o. L1: P
.......................................................................... Lz
.......................................................................... L3: 11,7 kA
- Joule integral Pdt (KA%S) .o LT: P
.......................................................................... L2: P
.......................................................................... L3 |583ks 7 C 1]
Pause, {: (min) ©|8win: - ///ﬁ y ’ “ P
5 \{31‘ [f . .

Test sequence "CQ” \\ \ / Lff / * y L
- max. let-through current; (kApeak) ................. L1 \\-‘\-f’,}?};:;/‘ //,/-4 P
.......................................................................... L2: et et
.......................................................................... L3: | 11,7 kA
- Joule integral Pdt (KAZS) ..o L1: P
............................................................................. L2;
............................................................................. L3: {606 kA%s
Meiting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence 0" No holes observed P
Cracks observed No cracks observed P

8353  |Verification of dielectric withstand

- equal to twice the rated operational voltage with a [1000V, 55 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for |L3; < 0,1 mA P
isolation; (<BmA /1,1 Ug) : N: < 0,1 mA

TRF No. IEC60947_2F
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8354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shali not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t25408 P

Ve kM,

TRF No. IEC60947_2F /
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8.35 TEST SEQUENCE Il {fcu)

Rated uliimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to}
their rated uliimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ulfimate short-circuit breaking capacity, is verified when
carrying out test sequence |V,

For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.

Type designation or serial number NM1-2508/4300 Jj .
test for 3 phases % M N
Sample no: 8156#!;“7 C ) ////

Rated current: In (A) I Y AR
Rated operational voltage: Us (V) s0vae X ¢hn s

Rated ultimate short-circuit breaking capacity: (kA) |5 kA

Rated controf supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)

Rated control supply voltage of shunt release: No shunt releases
Uc (V)

This test sequence need not he made when leu = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current |
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 80s<t<540s P
- Operation time; (S} cooeeeiiiieeeee e L1: |415s
.......................................................................... L2: |230s
.......................................................................... L3: |232s
........................................................................... N
o B
Ve |
,/':, f':“ 7 5 ‘jf
TRF No. [EC60947_2F e / (\/ {
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8.3.52 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t—~CO -
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.,
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: p
Distances of the metallic screen’s: (alt sides) Front / Back: O mm, P
Left / Right :50 mm,
Up / Down: 50 mm
The characteristics of the metaliic screen:
- woven wire mesh N/A
- perforated metal P
- expanded metal ) _ ’{ N/A
- ratio hole areaftotal area: 0,45-0,65 %J>\ P
- size of hole: <30mm?2 l( ( --90-@% ) / ]] P
. - - e
- finish: bare ar conductive plating \\()\/”/ / P
Test made in specified individual enclosure: SN / NIA
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) : 120 mm?* P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 6 Nm P
Test sequence of operation: O —t - CO P
- test voltage U/Ue = 1,05 (V) .o L1-L2: |726 Vac p
............................................................ L2-L3: |725Vac
............................................................ L3-L1: {726 Vac

TRF No. [EC60947_2F

2.7




Page 112 of 150

Report No. W0808102.58

IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
-r.m.s. test current AC/DC: (A).veiiiniieeennn, L1: 15,04 kA P
................................................................. L2 |5,10KkA
................................................................. 1.3: | 5,03 kA
power factorftime constant . 0,70 P
- Factor 'n” 1,5 P
- peak test current (Amax) : 7,81 KA P
Test sequence "0O”
- max. let-through current; (kApeak) ................. L1 [6,89KA P
.......................................................................... L2: |7,28kA
.......................................................................... L3: 598KA
- Joule integral Pdt (MA?S) .o L1. |218 kA%s P
.......................................................................... £2: |290 kA%s e
. b P~

.......................................................................... L3 . 246 kA-s‘ | / 5 AN|
Pause, t: (min) Smin = // AT \ P
Test sequence "CO" L \\ \7@’% ) flji
- max. let-through current; (kApeak) ................ L1: |The current is}}z_g \\_‘s_s\tlg "Cgtc‘h "op
.......................................................................... [.2: fog 08T
.......................................................................... L3:
- Joule integral IPdt (A%S) ..o L1: | The current is foo less to catch P
............................................................................. L2:
............................................................................. L3
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "O” No holes ohserved
Cracks observed No cracks observed P

8353  |Verification of dielectric withstand L

- equal to twice the rated operational voltage witha | 1380V, 55 p
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 10 P
- the leaking current for circuit-breaker suitable for |L1. < 0,2 mA P
isolation: (<BmA /1,1 Ue) L2:<02mA

L3:<0,2 mA

TRF No. 1IECE60947_2F
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8.3.5.4

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for

twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s P
- Operation time: {8) ..o L1, 1288s P
.......................................................................... L2 |92s -
.......................................................................... L3 [109s-

MN:

TRF No. IEC60947_2F
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835 TEST SEQUENCE 1lt {lew)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
sircuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit hreaking capacity higher than the rated short-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to| = :
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when | -
carrying out test sequence IV,
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number NM1-2505/4300
test for phase + N
Sample no: 184#
Rated current: In (A) 250 A o
Rated operational voltage: Ue (V) 690 Vac
Rated ultimate short-circuit breaking capacity; (KA) |5 kA
Rated control supply voltage of closing mechanism: | No electric closing mechaﬁ.’ié\h{—? ! A
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when lcu = Ics :
8.351 The operation of overload releases shall be verified at twice the value of their current | gl i
setting on each pole separately. o
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: B0s=t=<540s
- Operation time: (8} .o L1: P
.......................................................................... L2
.......................................................................... 1.3: {280s
........................................................................... N:

TRF No. [EC60947 _2F
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8352 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O -1 - CO

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.

closing mechanism energized with 85% at the rated NIA
Ue: (V)

The circuit-breaker is mounted complete on ils own P
support or an equivalent support,

Test made in free air: P
Distances of the metallic screen’s: {all sides) Front / Back: 0 mm, P

Left / Right :50 mm,
Up / Down: 50 mm

The characteristics of the metailic screen:

- woven wire mesh N/A

f;wu—k\\

- perforated metal ; : (J Iz fli\ p

- expanded metal - // ( /\’ \\ N/A

- ratio hole areaftotal area: 0,45-0,65 W )
~ size of hole: <30mm2 \\‘gf/\ r-/ d / P

- finish: bare or conductive plating

Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F": P
copper wire; diameter 0,8 mm, 50 mm long

Circuit is earthed at: {load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) : 120 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at. {underside/upside)

Tightening, torques: (Nm) 8 Nm

Test sequence of operation: 0 -1 CO

-test voltage Ulle=1,05(V) ..........oon L1
................................................................ L2:
................................................................ L3: [438Vac

TRF No. IEC80947_2F
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-rm.s. testcurent ACDC (Ao L1: P
e 3,03 KA
power factor/tima constant . 0,90 P
- Factor "n” 1,42 P
- peak test current (Amax) 4,35 kA P
Test sequence "O” '
- max. let-thraugh current: (kApeak) ................ L1 P
e 30k
- Joule integral 2dt (kA%S) ... LT P
.......................................................................... L2

e L3: [185 kA%
Pause, t: (min) S_mm_g -
Test sequence "CO"
- max. let-thraugh current; {kApeak) ................. L1;
B T PETII
- Joule integral Pdt (KAS) v, L1:
............................................................................. L2:
............................................................................. L3: |170 kA’s
Melting of the fusible element No meiling of the fusible P

element
Holes in the PE-sheet for test sequence 0" No holes observed P
Cracks observed No cracks ohserved P
83563 Verification of dielectric withstand |

- equal to twice the rated operational voltage witha [1380V, 55 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 10 p
- the leaking current for circuit-hreaker suitable for  |L3; < 0,1 mA P
isolation: (<6mA /1,1 Ue) N: < 0,1 mA

TRF No. IEC80947_2F
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8354

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not excead the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufaciurer: t<540s

- Operation tme: (8} ..oocoovevviecee v L1 [
.......................................................................... [2:
.......................................................................... L3: [143s
........................................................................... N: WS

TRF No. [EC80947_2F
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835 TEST SEQUENCE lil {cu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of ytilization B having a
rated ultimate short-circuit breaking capacity higher than the rated shori-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ulimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence. :
Type designation or serial number NM1-2505/4300
test for 3 phases
Sample no: 157#
Rated current; In (A) 100 A
Raled operational voltage: Ue (V) 240 Vac
| Rated ultimate short-circuit breaking capacity: (kA) |42 kA ! T
Rated control supply voltage of closing mechanism; |No eltie(_:‘!tri'c'ciééfﬁg”méchafﬁéﬁ:
Ue (V) ‘g{-r— -"':.\1‘ s
. 7 Q-{ I N
Rated control supply voltage of shunt release: Nefshujit e EAN
o [l e\
- T H - H
This test sequence need not be made when lcu = lcs \\ \ / / }"‘#//
8.3.5.1 The operation of overload releases shall be verified at tﬁ%&%ﬁﬁlﬁvﬁheir current |-
setting on each pole separately. (et :
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer: B0sst<Hh40s
- Operation HMe: (S) ..o L1: |206s
.......................................................................... Lz: |191s
.......................................................................... 1.3 |207s
........................................................................... N:

TRF No. |EC60947 _2F
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8.3.56.2

Test of rated ullimate short-circuit breaking capacity

The test sequence of operations is 0 —t - CO

For circuit-breaker fitted with adjustable releases, N/A
test shall be iade with the current and time

settings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air: P
Distances of the metallic screan’s: (all sides) Front / Back: 0 mm, P

Left / Right :50 mm,
Up / Dowin: 50 mm

The characteristics of the metallic screen:

- woven wire mesn

- perforated metal P
- expanded metal I“ J— NIA
- ratio hole areaftotal area: 0,45-0,65 AN P
- size of hole: <30mm?2 {/ * ( co m/) \\

- finish: bare or conductive plating \\ \ //7/ # // p
Test made in specified individual enclosure: “\"\'x_l.;_y/("_,}m}‘; / / " N/A
Detaiis of these tests, including the dimensions of the o

enclosure:

Fuse "F*: P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at; {load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) 35 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside)

Tightening, torques: {Nm) 6 Nm

Test sequence of operation: Ot CO P
- test voltage UlUe = 1,05 (V) .......oc.ovn 1L1-1.2: {280 Vac P
............................................................ 12-13: 1260 Vac
............................................................ L3-L1: |260 Vac

TRF No. IEC80947_2F
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-r.m.s. test current AC/DC: (A) oo, L1: |42,7 kA P
................................................................. L2: 1430 kA
................................................................. 1.3: |42, 8 KA
power factorftime constant : 0,25 P
- Factor "n” 2.1
- peak test current (Amax) 90,5 kA P
Test sequence 0" :
- max. let-through current: (kApeak} ................. L1 |223KA P
.......................................................................... L2: [12,9kA
.......................................................................... L3 i17,1KkA
- Joule integral Pdt (MA?S) ..o L1: 11,68 MAZs P
.......................................................................... L2: 311 kA%
.......................................................................... L3: 917 kA%s
Pause, t. (min) =13 min
Test sequence "CO” _
-max. let-through current: (kApeak} ..o L1: ‘20 2 kA _
.......................................................................... 1L2: |20, 7KA-.
.......................................................................... L3: |15,4 kKA
- Joule integral Pdt (KA®S) ..o, L1 1,79 MA®s
............................................................................. L2: (1,13 MA®s
............................................................................. L3: [813KkA%s
Melting of the fusible element No melting of the fusible P
element
Hales in the PE-sheet for test sequence "O" 1No holes abserved
Cracks observed No cracks observed P
8353 Verification of dielectric withstand s |
- equal to twice the rated operational voltage with a [1000V, 68 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9
- the leaking current for circuit-breaker suitable for  {1.1: < 0,1 mA
isolation: (<BmA /1,1 Ue) L2: < 0,1 mA
L3:<0,1mA
TRF No. IEC80947_2F
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8354

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for

twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s

- Operation tima; (8) oo vev e L1: |93s
.......................................................................... 120|708 e
.......................................................................... L3 |84g T
........................................................................... N '

TRF No. IEC60947_2F

“

529




Page 122 of 150 Report No. W0808102.58
IEC 60947-2

Clause Requirement + Test Result - Remark Verdict
835 TEST SEQUENCE Il (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to

circuit-breaker of utilization category A and to circuit-breaker of utilization B having a

rated ultimate short-circuit breaking capacity higher than the rated short-time

withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to

their rated uliimate short-circuit breaking capacity, this test sequence need not be

made, since, in this case, the ultimate short-circuit breaking capacity, is verified when

carrying out test sequence IV,

Far integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1-2508/4300

test for phase + N

Sample no: 1856#

Rated current: In (A) 100 A

Rated operational voltage: Ue (V) 240 Vac

Rated ultimate short-circuit breaking capacity: (kA) |42 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism

Uc (V}

Rated control supply voltage of shunt release: No shunt releases

Uc (V)

This test sequence need not be made when fcu = Ics
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current

setting on each pole separately.

The operating time shall not exceed the max. value stated by the mahﬁfééturer for

twice the current setting at the reference temperature, on a pole singly. h L

. e . e .‘"/(‘ M ﬂ"\\
Time specified by the manufacturer: B0s= }/%;5’1{_??5 AN \\P
- Operation time: (s) O P

TRF No. [ECB0947_2F
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8352

Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O —{ - CO

For circuit-breaker fitted with adjustable releases, N/A
test shall he made with the current and time

seltings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air: P

Distances of the metallic screen's: {all sides)

Front / Back: 0 mm,
Left / Right :50 mm,
Up / Down: 50 mm

The characteristics of the metallic screen:

- woven wire mesh

£

- perforated metal Fa P
- expanded metal T i 7 :\‘\ N/A
- ratio hole areaftotal area: 0,45-0,65 1T e P

= ]
- size of hole: <30mm2 //c //7 \ %\\ P

. n . . . \: - l

-finish: bare or conductive plating u \ \/ZQ) 994.-) " )) P
Test made in specified individual enclosure: \é‘,\ ../’y// N/A
Details of these tests, including the dimensions of the /= ,("L 'j:if, s
enclosure: |
Fuse "F™ 4 P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star point) | l.oad-star point P
Canductor cross-sectional area (Imm?) . 35 mm? P
If terminals unmarked: LINE and LOAD are marked N/A

line connected at: (underside/upside)

Tightening, torques: (Nm) & Nm
Test sequence of operation: 0 - t—CO

-test voltage UWUe = 1,08 (V) ..o 1
II'.IZ'.ﬁﬁ'.ﬁﬁﬁﬁﬁIZ'.I]I'.ZZ'.'.ﬁ'.IZ'.'.ZlIIIIZ'.ZZZI'.I'.Z'.'.'.ﬁfﬁ'.Z]ﬁIZlelgé 146 Vac

TRF No. IECB0947_2F
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-r.m.s. test current AC/DC: (Al L1 P
................................................................ Lz:
................................................................ L3: 26,1 KA
power factorftime constant : 0,25
- Factor "n” 2.1
- peak test current (Amax) : 547 KA p
Test sequence "0”
- max. let-through current: (kApeak) ...........c..c. L1: P
.......................................................................... LZ:
.......................................................................... L3 (10,3 KA
- Joule integral 1Pdt (KAS) voorins L1: P
.......................................................................... 1.2
.......................................................................... L3: |484 kA’s
Pause, t: (min) Frlgmine =
Test sequence "CO” oo T 7 D
- max. let-through current: {(kApeak) ............... L1: (
.......................................................................... L2:
.......................................................................... 13: [9,57kA /o
- Joule integral Pdt (KAZ8) oo L1; o /
............................................................................. L2
............................................................................. L3: |374 kA%
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0 No holes observed P
Cracks observed No cracks observed P
8.3.5.3 Verification of dielectric withstand S
- equal to twice the rated operational voltage with a 1000V, 558 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for |L3: < 0,1 mA
isolation: (<6mA /1,1 Ue} N: < 0,1 mA
|
S il
e /)
TRF No. IEC60947_2F v vy
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8.3.64

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer:

- Operation ime: {8) .o, L1 P
.......................................................................... L2:
.......................................................................... L3:
........................................................................... N:

TRF No. IEC80847_2F
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8.3.5 TEST SEQUENGE i (lou)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

Eor circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not he
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1-2505/4300
test for 3 phases

Sample no: 168# -

Rated current: In (A) 250 A

Rated operational voltage: Ue (V) 415 Vac

Rated ultimate short-circuit breaking capacity: (KRA) |25 kA

Rated control supply voltage of closing mechanism: | No electric closing W( ha ism
Uc (V) x« ) o

( : Rated control supply voltage of shunt release: No shunt releases
{

Uc (V)

This test sequence need not he made when lou = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current |
setling on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 60s=t=540s
~ Operation me: (8) ... i1, (364s
.......................................................................... L2: |534s
.......................................................................... L3: |244 s
........................................................................... N:

TRF No. IEC60247_2F /
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8.3.5.2

Test of rated ultimate short-circuit breaking capacity

The test sequance of operations is O -t CO

For circuit-hreaker fitted with adjustable releases, N/A
test shall be made with the current and time

settings at maximum.

closing mechanism energized with 85% at the rated N/A
Ue: (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air: P
Distances of the metallic screen’s: (2l sides) Front / Back: 0 mm, P

Left / Right :50 mm,
Up / Down: 50 mm

The characteristics of the metallic screen:

- woven wire mash

- perforated metal P
- expanded metal N/A
- ratio hole areaftolal area: 0,45-0,65 g _ p
- size of hale: <30mm?2

- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F™: P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor crass-sectional area (mm?) : 1120 mm? P
If terminals unmarked: LINE and LOAD are marked N/A

line connected at: {underside/upside)

Tightening, torgues: (Nm) 6 Nm
Test sequence of operation: 0 — t—CO

-test voltage UlUe = 1,06 (V) oo L1-12: |450Vac
............................................................ L2-13: [451 Vac
............................................................ L3-L1: |450 Vac

TRF No. IECB0947_2F

20




Page 128 of 150 Report No. W0808102.58
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict

-r.m.s. test current AG/DC: (A)...oeeiiin, 11: 1257 kA P
................................................................. L2: (25,1 kA
................................................................. 1.3: |25, 2 kA
power factor/time constant : 0,25 P
- Factor "n" 2,1
- peak test current (Amax) : 53,2 kA P
Test sequence "0"
- max. let-through current: (kApeak) ................. L1 |26,0kA P
.......................................................................... L2 [12,0kA
.......................................................................... L3; (24,7 kA
- Joule integral Pdt (MA2s) ... L. [4,23 MA’s P
.......................................................................... L2: {377 kA’s
.......................................................................... L3: 3,25 MA%s
Pause, t: {min)} 3min.
Test sequence "CO" ‘ o
- max. letthrough current; (kApeak) ......c..cee.e. L1: 17:,'3 KA
.......................................................................... L2: |248KA
.......................................................................... L3 |27,5KA
- Joule integral Pdt (AZs) ... Li: 923 kA%s j P
............................................................................. L2 |2,51 MA®s /
............................................................................. £3: 14,30 MA%s NS P .
Melting of the fusible element No melting of the)’ﬁsib]e h P

element
Holes in the PE-shest for test sequence "O” No holes observed
Cracks observed No cracks observed P

8.3.5.3  |Verification of dielectric withstand e

- equal to twice the rated operational voltage witha [1000V, 55 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for  [L1: < 0,1 mA
isolation: {(<6mA /1,1 Us) L2: < 0,1 mA

13:<0,1mA

TRF No. IEC60947_2F ﬁ
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8.3.5.4

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 125408
- Operation time: (8) ..o, LT
.......................................................................... L2:
.......................................................................... L3:
........................................................................... N:

TRF No. IEC60947_2F
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8.3.5 TEST SEQUENCE il (lcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated uliimate short-circuit breaking capacity higher than the rated short-time
withstand current. '
For circuit-breakers of utilization B having a rated short-time withstand cuirent equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.
For integrally fused circuit-breakers, test sequence V applies in place of this
seqguence.
Type designation or serial number NM1-2505/4300
test for phase + N
Sample no: B186#
Rated current; In (A) 250 A
Rated operational voltage: Ue (V) 415 Vac
Rated ultimate short-circuit breaking capacity: (kA) |25 kA
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when lcu = lcs
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current
setling on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole:singly.._\
Time specified by the manufacturer: 60s = tk:'é' 540 s K \:
- Operation HME: (8) ..o L1: -
.......................................................................... L2
.......................................................................... L3: |251s
........................................................................... N:

TRF No. IEC60947_2F
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8.3.5.2

Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is 0 -t - CO

For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the current and time

settings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P

Left / Right :50 mm,
Up / Down: 50 mm

The characteristics of the metallic screen:

- woven wire mesh

- perforated metal P
- expanded metal N/A
- ratio hole area/total area: 0,45-0,65 P
- size of hole; <30mm2 P

- finish: bare or conductive plating

Test made in specified individuai enclosure:
Details of these tests, including the dimensions of the
enclosure:

Fuse "F™:
copper wire: diameter 0,8 mm, 50 mm long

Circuit is sarthed at: (load-star- or supply-star point)

fLoad-star point

Conductor cross-sectional area (mm?) :

120 mim?

If terminals unmarked:
line connected at: (undersidefupside)

LINE and LOAD are marked

Tightening, torques: (Nm) 6 Nm
Test sequence of operation; 0 —t - CO

- test voltage Ue = 1,05 (V) .......co.o i, L1:
e 2 e va

TRF No. |[EC60947_2F /
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- r.am.s. test current AC/DC: (A)..ooo e L1: P
................................................................ L2:
................................................................ L3: [15,1 kA
power factor/time constant : 0,30 P
- Factor "n” 2,0 P
- peak test currant (Amax) : 30,4 kA P
Test sequence "0” :
- max. let-through current: (kApeak) ................ L1: P
.......................................................................... L2
.......................................................................... L3 |13 7kA
- Joule integral Pdt {MA®S) ..o L1: P
.......................................................................... L2
.......................................................................... L3;
Pause, t: (min)
Test sequence "CO"
- max. let-through current: (kApeak) ................. L1:
.......................................................................... L2:
.......................................................................... L3:
- Joule integral Pdt (MA?S) .o L1:
............................................................................. L2:
............................................................................. L3: |770 kA%
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "0O” No holes observed P
Cracks observed No cracks observed P

8353 |Verification of dielectric withstand

- equal to twice the rated operational voltage with a |1000V, 55 P
minimum of 1000 V for & seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for [L3; < 0,2 mA P
isotation: (<8mA /1,1 Ue) N: < 0,2 mA

TRF No. {EC60047_2F
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8.354

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer:

t<540s

£

S
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8386 TEST SEQUENCE |V N/A
8.3.7 TEST SEQUENCE V N/A
8.3.8 TEST SEQUENGCE Vi: Combined test sequence N/A
Annex B Circuit-breakers incorporating residual current protection N/A
Annex C fndividual pole short-circuit test sequence N/A
Annex F Additional tests for circLit-breakers with electronic over-current protection N/A
Annex H Individual pole short-circuit test sequence N/A
Annex J Electromagnetic compatibility (EMC) — Requirements and test methods for N/A

circuit-breakers
Annex L Circuit-breakers not fulfilling the requirements for overcurrent protection N/A
Annex M | Modular residual current devices (without intetjité] current-breaking device) N/A
Annex N Electromagnetic compatibility (EMC) — T PR L N/A

Additional requirements and test methods for devices not covered BiA nexes B, F

and M S /)('CF‘,T\

, // SRR\

Annex O |Instantaneous trip circuit-breakers (ICB) {{ e (‘/flj " \ |

TRF No. IEC60947_2F // %
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Clause Requirement + Test Result - Remark Verdict
TABLE 1: Heating Test (Seq |, 8.3.3.8, sample number 155#) P
Test current (A): o 250 A -
AMBIENE (PCY e 22,8°C —
Thermocouple Lacations max, temperature rise measured, max. temperature limit,
(K) ()
Line side Terminal 1 479K 80K
Load side Terminal 2 496 K 80K
Line side Terminal 3 537K 80K
Load side Terminal 4 554K 80K
Line side Terminal 5 463K 80 K
Load side Terminal 6 487K . 80K
Side enclosure 337K B 80K
Front enclosure 25,3 K ; o t ﬁn
Actuator 16,51{'\- f M.

TRF No. [EC60947_2F
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Clause Requirement + Test Result - Remark Verdict
TABLE 2: Heating Test (Seq |, 8.3.3.6, sample number 67#) P
Test cUrrent (A): e s 250 A —
AMBIENE (PC): vt 18,9°C —
Thermocouple Locations max. temperature rise measured, max. temperature limit,
() (K)
Line side Terminal 1 721K 80 K
Load side Terminal 2 548K 80K
Line side Terminal 3 578K 80K
Load side Terminal 4 51,8 K 80K
Line side Terminal 5 524 K 80K
Load side Terminal 6 434K 80K
Line side Terminal N 524K 80K
Load side Terminal N 559K 80K
Side enclosure 316K GOK
Front enclosure 242K 50K
Actuator 154K 35K
TABLE 3: Heating Test (Seq Il, 8.3.4.4, sample number B68#) P
Tast curmant (A): .o 250 A —
AMDIENT (POY i 20,8°C —
Thermocouple Locations max. temperature rise measured, max. temperature limit,
(K) (K)
Line side Terminal 1 ﬁ L 55,8 K 80K
Load side Terminal2 [~ ,.;f_f_ f v [\%@\4 K 80 K
Line side Terminal 3 i’ LU ULT g )-egak 80 K
Load side Terminal 4 S| s K 80 K
Line side Terminai 5 = 60,7 K 80 K
f.oad side Terminal 6 59,4 K 80K

TRF No. |EC80947_2F
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Clause Requirement + Test Result - Remark Verdict
TABLE 4: Heating Test (Seq Il, 8.3.4.4, sample number 69¥#) P
Tast CUITENT (A)! oo e 250 A —
AMBIENE (TCY: 1o e 18,9°C —
Thermocouple Locations max. temperaiure rise measured, max. temperature limit,
(K) (K)
Line side Terminal 1 53,8 K 80 K
Load side Terminal 2 513K 80K
Line side Terminal 3 452K 80K
Load side Terminal 4 48,7 K 80K
Line side Terminal 5 446 K 80K
Load side Terminal 6 396K BOK
TABLE 5: Heating Test (Seq Il, 8.3.4.4, sample number 71#} P
Test CUITENT (A v 250 A —
AMBDIENE (TO) oo 18,9°C —
Thermocouple Locations max. temperature rise meastired, max. temperature limit,
o K
Line side Terminal 1 89,7 K 80K
Load side Terminal 2 70,7 K 80K
Line side Terminal 3 Jree = B4 A K 80K
Load side Terminal 4~ © 7%///‘6%&@7\3 K 80K
Line side Terminal 5 ([ W2 50,2 K 80 K
Y 9 I
Load side Terminal 8 .‘ . w\y NJ/ 42!1 K 80 K

F:

TRF No. IEC60047 2F
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IEC 60947-2
Clause Reguirement + Test Result - Remark Verdict
TABLE 8: dielectric strength (Seq 1, 8.3.3.5, sample number 155# and 67#) P
test voltage applied between: test potential applied (V) | breakdown / flashover
(Yes/No)
Between all the terminals of the main circuit connected 1380V No
together and the enclosure of mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles 1380V No
connected together and to the enclosure or mounting
plate, with the centacts in all normal positions of
aperation
Betwaen the incaming and cutgoing terminals with the 1380 V No
circuit-breaker open
supplementary information: N/A
TABLE 7: dielectric strength (Seq I}, 8.3.4.3, sample number B88#, 70# and 7 1#) P
test voltage applied batween: test potential applied (V)| breakdown / flashover
{Yes/No)
Between all the terminals of the main circuit connected 1000 V No
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles 1000 V No
connected together and to the enclosure or mounting
plate, with the contacts in all nermal positions of
operation
Between the incoming and outgoing terminals with the 1000 V Mo
circuit-hreaker open N

supplementary information: N/A

FEIN

TABLE 8: dislectric strength (Seq ll, 8.3.4.

[+ conle)) ;\\ Y
// .

3, sample }mesfr 69

e

P

test voltage applied between: test potenhal ;/pp]led ((l breakdown / flashover
. (Yes/No)

Between all the terminals of the main circuit connected 1380V No

together and the enclosure or mounting plate, with the

contacts in all normal posifions of operation

Between each pole of the main circuit and the other poles 1380V No

connected together and to the enclosure or mounting

plate, with the contacts in all normal positions of

operation

Betweaen the incoming and outgoing terminals with the 1380 V No

circuit-hreaker open

supplementary information: N/A

TRF No. IECB0947_2F
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Clause Requirement + Test Result - Remark Verdict
TABLE 9: dielectric strength (Seq I}, 8.3.5.3, sample number 78#, 80#, 81#, P
B82# 157#, 1564, 185# and B186#)
test voltage applied between: test potential applied (V)| breakdown / flashover
(Yes/No)
Between all the terminals of the main circuit connected 1000 V No
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles 1000 V No
connected together and to the enclosure or mounting
plate, with the contacts in all normal positions of
operation
Between the incoming and outgoeing terminals with the 1000 V No
circuit-breaker open

supplementary information: N/A

TABLE 10: dielectric strength (Seq Ill, 8.3.5.3, sample number 79#, B166# and P
184#)
test voltage applied between: test potential applied (V)| breakdown /flashover
(Yes/No)
Between all the terminals of the main circuit connected 1380 V e No
together and the enclosure or mounting plate, with the =S T
contacts in all normal positions of operation E‘ M 6 )\ e
Between each pole of the main circuit and the other poles 13 BV AN b No .
connected together and to the enclosure or mounting Co(f \ - /
plate, with the contacts in ali normal positions of | '
aperation .
Between the incoming and outgoing terminals with the Yas0 v / No
circuit-breaker open )
supplementary information: N/A (
¢/ |
TRF No. IEC80947_2F / . // / /
,./"/ &/
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Clause Requirement + Test Result - Remark Verdict
TABLE 11: clearance and creepage distance measurements P
clearance cl and creepage Ui (V) Uimp (kV) | required ¢l | cl{mm) |required der | dcr (mm)
distance dcr at/of: (mm) (mm)
Between poles 800V 8 kv 8 mm 15,1 mm 12,5 mm | 26,1 mm
Between live parts and parts
intended to be earthed 800V 8 kv 8 mm 18,2 mm 125mm | 18,2mm
Between the contacts in the 800V 8KV gmm | 17dmm | 125mm |450mm
open position
Between live paris and 3
sctuator 800V 8 kV 8 mm 13,9 mm 12,5mm | 16,2 mm
TABLE 12: Resistance to fire (Glow wire test) P
No. Description Colour Temp. °C burning after drops support —
t(s) burning
1 Base Black 960 °C Os N N P
2 Cover White 960 °C. Os N N P
3 Actuator Black 960 °C 6s N N P
4 Leading lever White 960 °C 2s N N P
TABLE 13: Resistance to tracking (tracking test) _ P
Specimen Verdict
Description Colour | Drops | Thick | Burning |- Curent | Testvol '
(no) | fmm). |0 '
Base Black 50
Cover White 50
Handle Black 50
Leading lever White 50

TRF No. IEC60947_2F
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Time current characteristics
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Photographs

Front view, 3P + N MCCB
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IEC 680947-2

Open view, 3P + N MCCB
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Front view, 3P MCCB
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Open view, 3P + N MCCB
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Arc chamber
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KCHMC?:H HA U3NMUTAHUATA B TECTOBU [JOKJ/IAL 3A NM1-125 ~ 630

Ne ONUCAHME
1 Obua nHdopmauma
2 MNpogykTosa MHGOPMaLKA
3 TecToBU AaHHKU
4 CHKXMKA Ha aBTOMaTa
5 Kpatko M3nomeHue Ha TecTa
6 MapruposKa
7 KoHCTpyKRLmMA
8 WMancksatiua 3a paboTa
9 Tectoee
10 MexaHuUYHN XapakTepUCTHKK Ha KAeminTe
11 WanuTaTesHa nochegosarteaHoct 1 - obuio npeacrasane, npoba 1-1,2 noatoc
12 WManurartenda nocnegoeatenHoct | — obwo npeacrasade, npoda [-2,3 nosioc
13 ManuTatenHa nocnegoearenHoct | — obuwo npeacrasate, npoba [-3,4 nomoc
14 WanutatenHa nocneposatentact I {ics)
15 Msnutarenda nocneaosatentoct lI/HI {les=lcu) — npoba I1-1,2 nonioc
16 Wanutatenda nocnegosarennoct [I/1I {lcs=lcu} - npo6a 11-2,2 nosoc
17 Manuratenna nocnegoeatenyoct /1H (lcs=Icu) —npooa 11-3,2 noatoc
18 Wsnurarenta nociegosatentoct H/IIl {lcs=Icu) — npoba [1-4,3 nonoc
19 Wanutatenna nocregosatentoct /1 {lcs=Icu) — npo6a Il-5,3 noawoc
20 Wanutatenna nocaegosareanoct I/ {les=lcu) — npoba 11-6,3 noatoc
21 Manutarenna nocneaosartendoct I/ (Ics=lcu) — npoba 1I-7,4 nontoc
22 Wznutatenna nocaegosatentoct [l {lcu) —~ npoba Hi-1,4 nomioc TecTeany npu 1P+N
23 Doyriu :
24 TonavHeH Tect
25 AneneKkTpruHa cTabunHoct
26 MamepeaHe Ha H@30NaCHOTO PAa3CTOARME 33 MOHTAM
27 Cuvna Ha 3aTArade Ha GonToBeTe
28 M3AbPMANBOCT Ha NOMaP W orosiex kadben
29 CHMMKOB MaTepyuan Ha TECTBAHOTO M3Jenue
Jara: 07.08.2015 . CEMO OO/L:........ i

T ) L {
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TestinJ procedure and testing location:

D CB Testing Laboratory:

Tesling location/ address ... :

{7l Associated GB Laboratory:
Testing location/ address ... T

Tested by (name + signaiure)......

Approved by (+ signature)......... :

KEMA Ouahty Teshng berwces (Zhe;r:nJ)Co Ltd

No.5, Changjiang Road Great Bridge Induslrial Park North
Baixiang Wenzhou, Zhejiang, 326603, P.R. China

N/A
NIA /\
King Wang L)/S L,>

Fred Fu ljf e T
f.a. huowWeey

] ‘ Testing procedure: TMP

f

Tesling location/ address ... ... :

N/A
Tested by (name + signature)...... NIA
Approved by (+ signature)........... o N/A
Teshng location/ address ...................... : N/A
] D Westlng procedure WMT - o B
Tested by (name + signature)......  N/A : g
Witnessed by (+ signature) .......0  N/A ;
Approved by (+ signature).......... : NIA '
Testing location/ address ............ ... : N/A
{7 Testing procedure: SMT  NA o
Tested by (name + signature).....: N/A
Approved by (+ signature)....... ©  N/A
Supervised by (+ signature) .. .. N/A
reshng location/ address N/A
- [! Testing procedure RMT N/A B
Tested by (name + signature)...... N/A
Approved by (+ signature)..........  NA
Supervised by (+ signature)........ N/A
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Summary of testing:

The circuit breakers of NM1-400R, NM1-400H, and NM1-4008S are fully identical except the short circuit
capacities and type references marked on the labels. Therefore, the tests conducted on NM1-400R (with
maximum rated short-circuit breaking capacily) are deemed to cover the tests on NM1-400H, and NM1-4005.

Tests performed (name of test and test clause):

Rated Test Number Seq Seqll
Model current voltage of poles Seql Seq ll 3 phases | 1phase+
test N test
400 A 690 Vac X X NIA
400 A 415 Vac N/A X N/A
NM1-400R/3300 3P
400 A N/A X N/A
240 Vac
225 A N/A X NI/A
400 A 690 Vac X X X
400 A 415 Vac NIA X X
NM1-400R/4300 3P+N
400 A N/A X X
240 Vac —
| 225 A N/A X X

Note:
¥ means the test was conducted

N/A means the test is not applicable

Testing location:

conducted ir;

P. R. China.

P.R. China

KEMA Quality Testing Services (Zhejiang) Co., Ltd.
No.5 Changjiang Road Great Bridge Industrial Park North Baixiang Wenzhou, Zhejiang, 325603,

All tests except test of rated service short-circuit breaking capacity at 240 Vac, 415Vac and seq lll were

Tests of rated service short-circuit breaking capacity at 240 Vac, 415Vac and seq [l were conducted in:
TILVA - 505 Wu Ning Road, Shanghai,

L

Summary of compliance with National Differences:
The MCCBs comply with EN Group Differences.

TRF No. [EC60947_2F
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Copy of marking plate:
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Test item particulars: test item vs. test fe@uir’erjiehts, o NN R

3 Classifica_tio_n

3.1. Utitization category: (A or B). ... A

3.2. Interruption medium: (air, vacuum, gas Break}............ . Alr
3.3. Design: (open construction, moulded case).............. : Moulkded case

3.4. Method of controlling the operation mechanisim:
(dependent manual, independent manual, dependent
power, NAependent POWET ). i . Independent manual

3.5. Suitability for isolation: (suitable, not -suitable) ............ © Suitable isolation

3.6. Provision for maintenance: (maintainable, non
MAINERINADIE) ..o : Non-maintainable

3.7, Method of installation: (fixed, plug in, withdrawable.....: Fixed &
3.8. Degree of protection: (IP code)........coowrecricemerrinnnnnss NIA ‘
4.7. Type of release (thermo-magnetic / electromc) ............ Tvermo magnetlc

4.8. Integral fuses (integrally fused circuit- breakers)
Type and characteristics of SCPD ..

7.3 Electromagnetic compatibility (EMC)

Environment A or B ... DA
Circuit-breaker for use on phase-earthed systems ............ N/A
Circuit-breaker for use in 1T systems ... o N/A

Rated and limiting values, main circuit:

- rated operational voltage: Ue (V). - 290/230/240 /380 /400/415/660/
630 Vac
- rated insulation voltage: Ui (V). : 800V
- rated impulse withstand voltage: Uimp (KV) ... 1 8kY
- rated operational current: 16 (A) ... . 225 A, 250 A, 300 A, 315 A, 350 A, 400 A
< KINA OF CUITENT ..o et e . AC
- conventional free air thermal current: ith (A) ..o 225 A, 250 A, 300 A, 315 A, 350 A, 400 A
- conventional enclosed thermal current: lthe (A)...o.ccn. : NIA
- current rating for four-pole circuit-breakers: (A) ............... - 225 A, 250 A, 300 A, 315 A, 350 A, 400 A
- nUMBET Of POIES ..ot - 3P for the MCCBs with type reference /3300’

3P + N (N pole do not have protection) for the
MCCBs with type reference '/4300°

- rated frequency: (Hz) oo : 50/60Hz

- integral fuses {rated Valugs}........coviine s o NA

TRF No. 150609417
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Rated duty : R
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- @IghE-hOUT AUEY. o :

N/A

- uninterrupted duty: 14 (A)

Short-circuit i_ciha_;‘aéieri_s_tic RN

- 225,250 A, 300 A, 315 A, 350 A, 400 A

rated short-time making capacity: lom (KA} ..o,

i

rated ultimate short-circuit breaking capacily: lou (kA) ...

: NM1-400R:

rated setvice short-circuit breaking capacity: lcs (kA)..........

rated short-time withstand current: lew (KA/S) ... :

30 kA up to 890 Vac,
154 kA up to 415 Vac,
220 kA up to 240 Vac

NM1-400H:

24 kA up to 890 Vag,
105 kA up to 415 Vac,
187 kA up to 240 Vac

MM 1-4C08S:

17 kA up to 690 Vac,
73,5 kA up to 415 Vac,
105 kA up to 240Vac

: NM1-400R:
15 kA up o 820 Vac,
70 kA up to 415 Vac,
100 KA up to 240 Vac

NM1-400H:

12 kA up to 690 Vac,
50 kA up fo 415 Vac,
85 kA up o 240 Vac

NM1-400S5:

10 kA up to 690 Vac,
35 kA up to 415 Vac,
50 kA up to 240 Vac

lcs = 50%icu

N/A

TRF No. [EC60947_2F
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Control circtlits :

Flectrical control circuits :

- kind of current: (AT, DT . N/A
- rated frequency: (HzZ) ..o © N/A
- rated confrol circuit voltage: Uc { nature, freguency, V) ... N/A
- rated control supply voltage: Us {nature, frequency V} .. N/A

Air supply centrol circuits: (pneumatic or electro-pneumatic) :

- rated pressure and its IMit.............c..o.ovveorvion oo A
-volumes of air, at atmospheric pressure, required for each "\ co
closing and each opening operation...........ccceiiiii CDNAAL e

Auxiliary circuits

Rated and limiting values, auxiliary circuits:

- rated operational voltage Ue (V) ... o NIA
- rated insulation voltage: Ui (V) ..o o N/A
- rated operational current: le {A) ... o NIA
= KNG Of CUITENE....cooee e s © N/A
- rated frequency: (HzZ) ..o, T N/A
-numMber of CircUtS .o : NIA

- number and kind of contact elements ...l NIA

- rated uninterrupted current: U {AY ... T N/A
- uijlization category. (AC, DC, current and voltage)........... : NIA
Short-circuit characteristic :

- Rated conditional short-circuit current (KA} ..o o NIA
- kind of protective device.......cv e, o N/A

TRF No. IEC60947_2F
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Relsases .

1) ShUME FEIBASE. ... cov et 1 NIA

2) OVer-GUIment FelEase ... © Yes

a) INSLANKANEOUS ... . Yes

b) definite time delay ... T NA

cyinverse time delay ..., . Yes

- independent of previous load ... © N/A

- dependent on previous load; (for example thermal type ‘ i

FRIBASE) ....ooiir et e © Yes 't o

3) Undervoltage release (for opening).........c.cooerrmninnens CNA LT

4} Other releases. ... o NIA

Characteristics :

1) Shunt release and undervoltage release (for opening)..: N/A

- rated control circuit voltage: Uc ( nature, frequency, V) ... N/A

S KINA OF GUITENE ... s o NIA

- rated frequency: (ifAC). .o T NA

2) Over-clirrent release ... © Yes

—7atEd CUITENL oo e e ettt e © D225 A, 250 A, 300 A, 315 A, 350A, 400 A
~kind Of CUITENt ..o e . AC

- rated frequency: (FACY ... : 50/60Hz

- current setting (or range of settings) ..o . Inverse time delay release setting: 1,06 1n, 1,3 In

Instantaneous release setting: 10 In
- time settings {or range of settings) ... . Tripping time = 2 h (1,05 In)
Tripping time <2 h (1,3 In)
10 In: Instantaneous

TRF No. IEC60947_2F
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Classification of installation and USe..........ccccenev e . Fixed

Supply Connection ..., : Prepared copper conductors (cable with lug)

Possible test case verdicts:

- test case does not apply to the test object........coeen. . NIA

- test object does meet the requirement.................o... . P (Pass)

- test object does not meet the requirement................ F (Fail)

TESUNG oo s :

Date of receipt of test item ... 200812 . _ =

Date (s} of performance of tests ... : 20092\62 ~'2010-03
Sotiiints Cate

General remarks: N e

w)“

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the [ssuing testing laboratory.
"(See Enclosure #)" refers to additional information appended to the report.

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

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

Although it is not mentioned on first page, the following standards were also taken into consideration, no
deviation was found:

- ENB0947-2; 2006 +A1: 2009

General product information:
The technical data of the MCCB are listed on page 5 to 8 of this report.

The factory name and address:

Zhejiang CHINT Electrics Co., Ltd.
No.1, Chint Road,Chint Industrial Zone, North Baixiang, Yueding, Zhejiang, P.R. China
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asscciated short-time delay, for utilization

category B TN

IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
5.2 MARKING
a) The following data shall be marked on the circuit-breaker itself or on a name plate or
nameplates attached to the circuit-breaker, and located in a place such that they are
visible and legible when the circuit-breaker is installed.
- rated current: 400 A T
- suitability for isolation, if applicable, with the Suitability for iséialbrr .+ \
symbol " s f/ / &]‘.m.-ﬂ \ \
- indication of the open and closed position: ! UL e
with O and | respectively, if _ '
symbols are used Ok
b) Marking on equipment not needed to be visible aﬁé‘r}mpUhf_ihg:“M
- manufacturer's name or trademark TeHNT
- type designation or serial number NM1-400R
- [EC 80947-2 if the manufacturer claims compiiance
with this standard.
- wilization category A P
- rated operational voltage(s) Ue 220/230/240/380/400/ P
415/ 660/690 Vac
- Circuit-breaker for use in IT systems: P
Circuit-breaker for which all values of rated voltage
have not been tested according to annex H or are not
covered by such testing, shall be identified by the
symbotDwhich shall be marked on the
cireuit-hreaker immediately following these values of
rated voltage
- value (or range) of the rated frequency and/or 50/60 Hz P
the indicationt DC (or symbof)
- rated service short-circuit breaking capacity. lcs 50 % lcu P
- rated ultimate short-circuit breaking capacity. leu 15 kA up to 690 Vac, P
70 kA up to 415 Vac,
100/kA up to 240 Vac
- rated short-time withstand current, (lew) and NA

/

TRF No. [EC60847_2F
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Clause Requirement + Test Result - Remark Verdict
- line and load terminals, unless their connectionis  [LINE / LOAD marked P
immaterial
- neutral pole terminals, if applicable, by the lefter N |N marked P
- protective earth terminal, where applicable, by the NIA
symbol ace. 7.1.9.3 of part 1
- ref, temperature for non-compensated thermal 40°C P
releases, if different from 30°C

¢ Marked on the circuit-breaker as specified in itern b), or shall be made available in the |~ -
manufacturer's published information:
- rated short-circuit making capacity (lem) N/A
(if higher than specified in 4.3.5.1)
- rated insulation voltage. (Ui) if higher than the P
maximum rated operational voltage) .
- rated impulse withstand voltage (Uimp), when f’ a P
declared. ";./ i
- poliution degree if other than 3 e ‘ “ # L N/A
- conventional enclosed thermal current (Ithej‘if_ e \\\\ /V / J N/A
different from the rated current; VU SRR (O o
- IP Code, where applicable: < N/A
- minimum enclosure size and ventilation data (if any) N/A
to which marked ratings apply:
- details of minimum distance batween Front / Back; 0 mm, P
circuit-breaker and earthed metal parts for Left / Right : 100 mm,
circuit-breaker intended for use without enclosure: Top / Bottom: 100 mm
- r.m.s sensing if applicable, according to F.4.1.1 N/A
- suitability for environment A or B A

d) The following data concerning the opening and closing devices of the circuit-breaker
shall be placed either on their own nameplates or on the nameplate of the
circuit-breaker: RV
- rated control circuit voltage of the closing device, N/A
and rated frequency for AC:
- rated control circuit voltage of the shunt release N/A
and/or of the under-voltage release, and rated
frequency:
- rated current of indirect over-current releases: NIA

TRF No, IEC60947_2F
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- number and type of auxiliary contacts and kind of N/A
current, rated frequency (if AC) and rated voltages of
the auxiliary switches, if different from those of the
main circuit.
e) [efrninal shall be clearly and permanently identified in acc. with IEC 60445 and annex ST
- line terminal LLINE is marked P
- foad terminal LOAD is marked
- neytral pole terminal "N Nis marked .~ P
- protective earth terminal @ e N/A
- terminal of coils (A/B) N/A
- terminal of shunt release (B) ‘ N/A
- terminals of under-voltage release (D) {\‘ef"‘:-’; . N/A
- terminals of interlocking electromagnets (E) \ N/A
- terminals of indicated light devices (X) N/A
E te;minals of contact elements for switching devices N/A
no

7
TRF No. IEC60947_2F é//"\
e g f'{“i
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71

CONSTRUCTION

711

Withdrawable circuit-breaker

N/A

In the disconnected position (main- and auxiliary circuits)

Isolating distances for circuit-breaker suitable for
isolating warranted:

N/A

Mechanism fitted with a reliable indicating device

with indicates the position of the isolating contacts.

N/A

Mechanism fitted with interlocks which only permit
the isolating contacts to be separate or re-closed
when main contacts are open

NIA

Mechanism fitted with interlock, which only permit
the main contacts to be closed when the isolating
contacts are fully closed.

N/A

Mechanism fitted with interiock, which only permit

position.

the main contacts to be closed when in disconnected

N/A

The isolating distances between the isolating
contacts cannot be inadvertently reduced.

N/A

7424
part 1

Resistance to abnormal heat and fire

See appended table 12

7.1.3 part 1

Current-carrying parts and their connection

7.1.4

Clearances and creepage distances:

withstand voltage. (Uimp.)

For circuit-breakers for which the manufacturer has declared a value of rated impulse

Clearances distances:

- Uimp is given as:

B KV

- max. value of rated operational voltage to  earth

600V

- nominal voltage of supply system:

2207230 /2407380 1400/
415}@60/690 Vac

- overvoltage category:

- pollution degree:

mf /)
V4,

- field-in or hg ogeu*eous;

inhomogeneous field

- m|n|mu

olearances {mm}:

8 mm

TRF No. IEC60947 (2F //

nCe.







N

Page 14 of 152

Report No. W0808102.51

IEC 60947-2

ﬂ .

Clause

Requirement + Test

Result - Remark

Verdict

- measured clearances (mm):

12,8 mm

Creepage distances:

- rated insutation voltage Ui (V)

800V

- pollution degree

3

- comparative tracking index (V)

175V

- material group

illa

~ minimum creepage distances (mmy}

12,5 mm

- measured creepage distances (mm)

16,9 mm

7.4.5 part 1

Actuater

71.6.4
part 1

Insulation

The actuator of the equipment shall ba insulated from
the live paris for the rated insulation voltage and, if
applicable, the rated impulse withstand voltage

If it is made of metal, it shall be capable of being S

satisfactorily connected to a proteclive conductor
unless it is provided with additional reliable insulation

If it is made of or covered by insulating material, any
internal metal part, which might become accessible
in the event of insulation failure, shall also be
insulated from live parts for the rated insulation
voltage

7152

Direction of movement

The direction of operation for actuators of devices
shall normally conform to IEC 60447.

Where devices cannot conform to these
requirements, e.g. due to special applications or
alternative mounting positions, they shall be clearly
marked such that there is no doubt as to the "I
and "0" positions and the direction of operation

7.1.8 part 1

Indication of contact position

7.16.1
part 1

Indicating means

When an equipmepf is provided with means for
ed and open positions, these
e una»biguous and clearly indicated

N/A

TRE No. [EC60947_2F % %
P o
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This is done by means of a position indicating device
(see 2,3.18)

N/A

If symbols are used, they shall indicate the closed and open position respectively, in

accordance with IEC 60417-2:

- 80417-2-IEC-5007 | On(power)

- 60417-2-1IEC-5007 O  Off (power)

For equipment operated by means of two
push-buttons, only the push-button designated for
the opening operation shall be red or marked with the
symbol "0’

Red colour shall not be used for any other
push-button

The colours of other push-buttons, illuminated
push-buttons and indicator lights shall be in
accordance with IEC 60073

N/A

7.1.82
part 1

Indication by the actuator {f

When the actuator is used to indicate the positioh of
the contacts, it shall automatically take up or stay,
when released, in the position carresponding to that
of the moving contacts; in this case, the actuator
shall have two distinct rest positions corresponding to
those of the moving contacts, but for automatic
opening a third distinct position of the actuator may
be provided

IA N

Additional safety requirements for equipment suitable for isolation

7171

Additional constructional reguirements for equipment
(Ue > 50 V):

sllitable for isolation

Equipment suitable for isolation shall provide in the open position an isofation distance e

in acc. with the requirements necessary to satisfy the isolating function. Indication of

the main contacts shall be provide by one or more of the following means:

- the position of the aWr

- a separate mech})ﬁca! incﬁicator

N/A

- visibility of th/e/moving contacts

N/A

When me é ar vided or to lack the equipment
in the opén pesitigh, locking only be possible when
contacts-aré in /Zﬁ’pen position

NIA

TRF No. [EC80947_2F
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Actuator front-plate fitted to the equipmentin a P
manner which ensures correct contact position
indication and locking
The indicated open position is the only positien in P
which the specified isalation distances between the
contacts is ensured.
- minimum clearances across open contacts (see 8 mm
Table XY, Part 1) (mm) :
- measured clearances {(mm) . 30,5 mm P
- test Uimp across gap (kV) . 12,3V P
71.7.2 Supplementary requirements for equipment with provi

auxiliary switch shall be rated according to
IEC 60 947-5-1

N/A

If equipment suitable for isolation is provided with an’
auxiliary switch for the purpose of electrical i

interlocking with contactor (s) or circuit-breaker(s)
and intended to be used in motor circuits, the
following requirements shall apply unless the
equiptnent is rated for AC-23 utilization category

N/A

The time interval between the opening of the
contacts of the auxiliary switch and the contacts of
the main poles shali be sufficient to ensure that the
associated contactor or circuit-breaker interrtipts the
cutrent before the main poles of the equipment open

NA

Unlass otherwise stated in the manufacturer’s
technical literature, the time interval shall be not less
than 20 ms when the equipment is operated
according to the manufacturer instructions

NIA

Compliance shall be verified by measuring the time
interval between the instant of opening of the
auxiliary switch and the instant of opening of the
main poles under no-load conditions when the
equipment is operated according to the
manufacturer's instructions

N/A

During the closing operation the contacts of the

auxiliary switch shall cloge-after or simultaneously
with the contacts M So[es

N/A

TRF No. [EC60947_2F
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A suitable opening time interval may also be
provided by an intermediate position (between the
ON and OFF position) at which the interlocking
contact(s) is (are) open and the main poles remain
closed

N/A

7.1.7.3

Supplementary requirements for equipment provided with means for padlocking the

open position:

the locking means shall be designed in such a way
that it cannot be removed with the appropriate
padlock(s) installed

N/A

Alternatively, the design may provide padlockable
means to prevent access to the actuator

N/A

test force F applied to the actuator in an attempt to
operate 10 the closed position (N) :

N/A

rated impuise withstand voltage (kV) : e

o

A N/A

A .
test Uirnp on open main contacts at the test forcés\‘-g 1.7

N/A

7.1.8

Terminals

7.1.8.1

Ali parts of terminals which maintain contact and-
carry current shall be of metal having adequate
tmechanical strength

Terminal connections shall be such that necessary
contact pressure is maintained

Terminals shall be so constructed that the conductor
is clamped between suitable surfaces without
damage to the conductor and terminal

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 value

7182

Connection capacity

type of conductors Prepared /Q\ab1e (with cable lug)

minimum cross-sectional area of conductor (mm?) © |50 mmz/ / 4
1 A

maximum cross-sectig];l area of conductor (mm?) : | 240 m

number of conduelors éimultaneously connectable to | 1

the terminal.: 7

i) A\
v

o|lw|o|o|

<

TRF No. \[EC80947_2F
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7.1.8.3

Connection

terminals for connection to external conductors shall
be readily accessible during installation

clamping screws and nuts shall not serve to fix any
other component

7.1.8.4

Terminal identification and marking

terminal intended exclusively for the neutral
conductor

N is marked

protective earth terminal

N/A

other terminals

N/A

7.1.9 part 1

Additional requirements for equipment provided with

a nedtral pole

When equipment is provided with a pole intended
only for connecting the neutral, this pole shall be
clearly identified to that effect by the letter N (see
7.1.7.4).

[l

AT

N is marked. .-

S

, ST
’ A /\4, \

B

A switched neutral pole shall break not before and,
shall make not after the other poles

\
)

For equipment having a value of conventional

thermal current (free air or enclosed, see 4.3.2.1 and

4.3.2.2) not exceading 63 A, this value shall be
identical for all poles

2 \
JA e

N/A

For higher conventional thermal current values, the
neutral pole may have a value of conventional
thermal current different from that of the other poles,

but not less than half that value or 63 A, whichever is

the higher

The value of conventional
thermal current is identical for
all poles

N/A

if a pole with an appropriate making and breaking

capacity is used as a neutral pole, then all poles, incl.

the neutral pole, shall operate substantially
together.

N/A

7.1.10

Provisions for protective earthing

7.1.10.1

The exposed conductive parts {e.g. chassis,

framework and fixed parts of metal enclosures) other
than those which cannot constitute a danger shall be

electrically interconnected and connected to a

protective earth termipef for connection to an earth
electrode or to an gsternal protective conductor

N/A

TRF No. |[EC80947_2F
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part 1

This requirement ¢an be met by the normal structural
parts providing adequate electrical continuity and
applies whether the equipment is used on its own or
incerporated in an assembly

N/A

Exposed conductive parts are considered not to
constitute a danger if they cannot be touched on
targe areas or grasped with the hand or if they are of
small size {approximately 50 mm x 50 mm) or are s0
located as to exclude any contact with live parts

N/A

7.1.10.2
part 1

Protective earth terminal

The protective earth terminal shall be readily
accessible and so placed that the connection of the
squipment to the earth electrode or to the protective
conductor is maintained when the cover or any other
removable part is removed

N/A

The protective earth terminal shall be sunably
protected against corrosion s-{

N/A

In the case of equipment with conductive structures
enclosures, etc., means shall be provided, if
necessary, to ensure electrical continuity between
the exposed conductive parts the equipment and the
metal sheathing of connecting conductors

N/A

The protective earth terminal shall have no other
function, except when it is intended to be connected
to a PEN conductor (see 2.1.1.5 — Note). In this case,
it shall also have the function of a neutral terminal in
addition to meeting the requirements applicable to
the protective earth terminal

NA

71103

Protective earth terminal marking and identification

The protective earth terminal shall be clearly and
permanently identified by its marking

N/A

The identification shall be achieved by colour
{green-yellow mark) or by the notation PE, or PEN,
as applicable, in accordance with [EC 60445,
subclause 5.3, or, in the case of PEN, by a graphical
symbol for use on equipment

N/A

Graphical symbol to be used:

60417-21EC-5019 D Protective earth
{ground}
in accordance wﬂlpECQOMT 2

N/A

TRF No. IEC60947_2F
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7111

Enclosure for equipment

7.4.1141

Design

The enclosure, when it is opened: all parts requiring

access for installation and maintenance are readily
accassible

NFA

Sufficient space shall be provided inside the
enclosure

N/A

The fixed parts of a metal enclosure shall be
electrically connected to the other exposed

conductive parts of the equipment and connected to

a terminal which enables them to be earthed or
connected to a protective conductor

NIA

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 ¥

o B

N/A

The removable parts of the enclosure shall be ﬂnﬁii‘r, e
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

N/A

When an enclosure is so designed as to allow the

covers to be opened without the use of tools, means

shall be provided to prevent loss of the fastening
devices

N/A

I the enclosure is used for mounting push-buttons,

shall not be possible to remove the buttons from the

outside of the enclosure

it

N/A

7.1.11.2

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 lining shall be securely fixed to the
enclosure

N/A

7.1.12

Degree of protection of enclosed equipment

Degree of protection.

Test for first characte@q.

TRF No. IECB0947_2F
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Test for first nUMeEral oo . N/A
2
3
4
5
8
Test for second characteristic IPXX D
Test for second NUMETAl ..., o N/A
2 o
3 (
- 4 . {'
Y t 8. .
’-\-.;. '_];7
s 8
7.1.13 Conduit pull-out, torque and bending with metaltic conduits
part 1 s
Polymeric enclosures of equipment, whether integral N/A
or not, provided with threaded conduit entries,
intended for the connection of extra heavy duty, rigid
threaded metal conduits complying with |EC 60981,
shall withstand the stresses occurring during its
L installation such as pull-out, torque, bending

TRF No. IEC60947_2F
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7.2

Performance requirements

7.2.1

Operating condition

7.2.4.1

Closing

For a circuit-breaker to be closed safely on to the
making current corresponding ta its rated
short-circuit making capacity, it is essential that it
should be operated with the same speed and the
same firmness as during the type test for proving the
short-circuit making capacity

72111

Dependent manual closing

For a circuit-breaker having a dependent manua‘l*'-"‘_'; ‘

closing mechanisi, it is not possible to assignal s .

short-circuit making capacity rating irrespective of the |+ = ’
(T

conditions of mechanical operation

P

N/A

Such a circuit-breaker should not be used in circuits
having a prospeciive peak making ctirrent exceeding
10 kA

N/A

However, this does not apply in the case of a
circuit-breaker having a dependent manual closing
mechanism and incorporating an integral fast-acting
opening release which causes the circuit-breaker to
break safely, irrespective of the speed and firmness
with which it is closed on to prospective peak
currents exceading 10 kA, in this case, a rated
short-circuit making capacity can be assigned

NIA

72112

Independent manual ¢losing

A circuit-breaker having an independent manual
closing rechanism can be assigned a short-circuit
making capacity rating irrespective of the conditions
of mechanical operation

72113

Dependent power closing

At 110% of the rated control supply voltage, the
closing operation performed on no-load shall not
cause any damage fo the circuit-breaker.

N
/]

N/A

.“\i
e Iy
RF No. [ECB0947_2F p 8
i i
% / /
o oae

U
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At 85% of the rated control supply voltage, the
closing operation shall be performed when the
current established by the circuit-breaker is equal to
its rated making capacity within the Timits allowed by
the operation of its relays or releases and, ifa
maximum time is stated for the closing operation, ina
time not exceeding this maximum time limit.

N/A

72114

Independent power closing

A circuit-breaker having an independent power
closing operation can be assigned a rated
short-circuit making capacity irrespective of the
conditions of power closing

N/A

Maans for charging the operating mechanism, as %

well as the closing control components, shall be

capable of operating in accordance with the AN [

manufacturer's specification

N/A

72118

Stored energy closing

Capable ensuring closing of the circuit-breaker in any
condition betwean ne-load and its rated making
capacity

N/A

-when the stored energy is retained within the
circuit-breaker, a device is provided which indicates
when the storing mechanism is fully charged.

N/A

- means for charging the operating mechanism and
closing control components operates when auxiliary
supply voltage is between 85% and 110% of the
rated control supply voltage.

N/A

- not possible for the moving contacts to mave from
the open position, unless the charge is sufficient for
satisfactory completion of the closing operation.

N/A

- by manually operated circuit-breaker is the direction
of operation indicated.

{not for circuit-breaker with an independent manual
closing operation.)

/

N/A

- For trip free circuit-breaker it shall not be possible to
maintain the contacts in the touching or closed
position when the release is in the position to trip the
circuit-breaker.

N/A

TRF No. IEC60947_2F
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7212

Opening

7.2.1.21

Circuit-breakers which open automatically shall be trip-free and, unless otherwise
agreed between manufacturer and user, shall have their energy for the tripping
operation stored prior to the completion of the closing operation

72122

Opening by undervoltage releases

72.13.a
part 1

Operating voltage

An under-voltage relay or release, when associated
with a swiiching device, shall operate to open the
equipment even on a slowly falling voltage within the
range betwean 70% and 35% of its rated voltage

N/A

An under-voltage relay or release shall prevent the*"
closing of the equipment when the supply voltagg is |

below 35% of the rated voltage of the relay or

release; it shall permit closing of the equipment at \ |-~

supply volizges equal to or above 85% of its rated
value

N/A

Unless otherwise stated in the relevant product
standard, the upper limit of the supply voltage shall
be 110% of its rated value

N/A

7.213.b
part 1

Operating time

For a time-delay under-voltage relay or release, the
time-lag shall be measured from the instant when the
voltage reaches the operating value until the instant
when the relay or release actuates the tripping
device of the equipment

N/A

72123

Opening by shunt releases

7214
patt 1

Limits of operation of shunt releases

N/A

A shunt release for opening shall cause tripping
under all operating conditions of an equipment when
the supply voltage of the shunt release measured
during the tripping operation remains between 70%
and 110% of the rated control supply voltage and, if
a.c., at the rated frequency

N/A

TRF No, IEC80847_2F
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7.2.1.5 Limits of operation of current operated relays and released
part 1

Limits of operation of current operated relays and P
releases shall be stated in the relevant product
standard

7.2.12.4 Opening by over-current releases

a) Opening under short-circuit conditions

The shori-circuit release shall cause tripping of the P
circuit-breaker with an accuracy of 20% of the
tripping current value of the current setting for al!
values of the current setting of the short-circuit
current release

Where necessaty for over-current co-ordination the N/A
manufacturer shall provide information (usually

curves) showing

- maximum cut-off (let-through) peak current a\ga ' N/A

function of prospective current {r.m.s. symmetrlp’;_ﬁ)

- Pt characteristics for circuit-breakers of uti|izatioti;_:.=" " / N/A
category A and, if applicable, B for circuit-breakers
with instantaneous override (see note to 8.3.5)

b) Opening under overload conditions

1 Instantanecus or definite time-delay operation N/A

The refease shall cause tripping of the circuit-breaker N/A
with an accuracy of + 10% of the tripping current (
value of the current setling for all values of current

setting of the overload release

2) Inverse time-delay operation

At the reference temperature and at 1,05 times the P

current setting with the conventional non-tripping

current, the opening release heing energized on all

poles, tripping shall not oceur in less than the

conventional time from the cold state, i.e. with the

circuit-hreaker at the reference temperature y
vV

Moreover, when at the end of the conventional time
the value of current is immediately raised o 1,30
times the current setting, i.e. with the conventional
tripping current, tripping shall then occur in less than
the conventional time)‘\ater

]

TRF No. IEC60947_2F
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If a release is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 6 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of 0,3%/K

IN/A

The width of the temperature band shall be at least
10 K on either side of the reference temperature

N/A

i ( _ 7242

Operational performance capability

7242
part 1

The operational performance off-load for which the (- 1=~

tests are made with the control circuits energized and
the main circuit not energized, in order to ‘\
demonstrate that the equipment mests the operating,
conditions specified at the upper and lower limits of
supply voltage and/for pressure specified for the
control circuit during closing and opening operations

The operational performance on-load during which
the equipment shall make and break the specified
current corresponding, where refevant, to its
utilization category for the number of operations
stated in the relevant product standard

TRF No. [EC60247_2F
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8 TESTS
824 Mechanical propetrties of terminals

Mechanical strength of terminals

maximum cross-sectional area of conductor (mm?) . {240 mm?

diameter of thread (mm) : 10 mm

torque {Nmj : 10 Nm

5 times on 2 separate clamping units

Testing for damage to and accidental loosening of conductor (flexion test)

conductor of the smallest cross-sectional area

(mm?) . : : L N .
i i . oLy 1( \
number of conductors of the smallest cross section ; // s
diameter of bushing hole (mm) ; ( (/ /i/i\;
height between the equipment and the platen : o \\ \/ / .
mass at the conductor(s) (kg) : i \‘/O __,.j -
135 continuous revolutions: the conductor shall i NA
neither slip out of the terminal nor break near the
clamping unit
Pull-out test
force (N)
1 min, the conductor shall neither slip out of the N/A

terminal nor break near the clamping uni

conductor of the largest cross-sectional area (mm?)

number of conductors of the largest cross section :

diameter of bushing hole (mm)

height between the equipment and the platen :

™
S

i
mass at the conductor(s) (kg} : , V k/[

135 continuous revolutions: the conductor shatl NA
neithar slip out of the tggminal nor break near the
clamping unit /P

Pull-out test

force (N)(/ Q"

TRF No. IEC60947_2F
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1 min, the conductor shall neither slip out of the N/A

conductor of the largest and smallest cross-sectional
area {(mm?) ;

number of cenductors of the smallest cross section,
number of conductors of the fargest cross section :

diameter of bushing hole {mm) :

height between the equipment and the platen ‘\

mass at the conductor(s) (kg) : L

N

135 continuous revolutions: the conductor shall
neither slip out of the terminal nor break near the
clamping. unit ' '

N/A

Pult-out test

force (N) :

1 min, the cenductor shall neither slip out of the
terminal nor break near the clamping unit

N/A

TRF No. I[EC60947_2F




releases:
Li-L2:
L1-L3:
L2-L3:
N-Lx:

Operating time: >0,2s in § as%j;f instantaneous

>0,2s
>02s
>0,2s
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8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
8.3.3.1 Tripping limits and characteristic
8.3.31.2 |Opening under short-circuit conditions
Manufacturer's name or trademark CHINT
Type designation or serial number NM1-400R/3300
Sample no: 1634#
Rated operational voltage: Ue (V) 690 Vac
Rated current: In (A} 400 A S
Ambient temperature 10-40 °G 214°C P
Value of the trippiig current declared by the 10 In for instantaneous tripping P
manufacturer for a single pole, at which value they |12 | for instantaneous tripping
shall operate. of a s1ngiepo]- oy
Range of adjustable setting current. (A) L //C»\’ L O \ N/A
Time delay stated by the manufacturer, in the oase of| (( ( CO(),’ . ))‘ NIA
definite time delay releases | L ) i _
i Electromagnetic overcusrent releases el PN A/ / '
i‘ Test current: 80% of the rated, or,minimum 3200A T p
adjustable setting current: (A) ;
P

\\

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases:
L1-L2:
L1-L3:
L2-L3:
N-Lx:

N/A

/A

Aurrent: 120% of the rated, or minimum

=LNy]

4

iistable setting current: (A)

4300 A

TRF No. IEC60947 _2F
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Operating time: <0,2s in case of instantaneous ‘ P
releases:

L1-L2:110 ms

L1-L.3:j22 ms

L2-L3:]12 ms

N-Lx:

Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:

L4-L2:

L1-L3:

12-L3:

N-Lx:

Test current: 80% of the maximum adjustable NIA
setting current: {A) :

Operating time: >0,2s in case of instantaneous N/A

releases: /A
L1-L2:)
L“i—LSi’ I '
L2-L3040
N-Lx: [\*

Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay

releases:

L1-L2:

Li-L3: -
L2-L3 Y
L /\ N-Lx; Q{f
e <
Test current: 120% of the m%vj{*num\adjustable N/A
setting current: (A)

Operating time: <0,2s in case of instantaneous N/A
releases:

Li-L2:

L1-L3:

L2-L3:

N-Lx:

perating time: < twice time delay stated by the N/A
nufacturer, in the case of definite time delay
releases:

L1-L2:

Li-L3:

L2-L3:

N-Lx:

!
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Operating time: >0,2s in case of instantaneous
releases:

L1;

L2

L3:

(\n A N:

IEC 60947-2
Ciause Reqguiremant + Test Result - Remark Verdict
Test current: tripping current declared for single pole {4800 A P
operation (A)
Operating time: < 0,2 s in case of instantaneous P
release:
Lt:[10 ms
L2:[10ms
L3:[10ms
N:
Operating time: < twice time delay stated by N/A (
manufacturer in case of definite time delay releases
L1:
L2:
L3:
N:
Electronic overcurrent releases _
For circuit-breakers with an electronic overcurrent N/A
release, the operation of the short-cireuit
releases shall be verified by one test only on each
pole individually. \_ \
Test cuirent: 80% of the rated, or minimum [ N/A
adjustable setting current: (A)
N/A

Operating time: > twic t'n&hj{e\gy stated by the
manufacturer, in the cisejof definite time delay

N/AY

Operating time: <0,2s in case of instantaneous
releases:

L1

L2

L3

releases:

L1:

£2:

L3;

N:
Test current: 120% of the rated, or minimum N/A

adjustable setting current: (A)

N/A

iN:

TRF No. IEG60847_2F
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L
L2:
L3:
N:
Test current: 80% of the maximum adjustable N/A
setfing current; (A)
Operating time: >0,2s in case of instantaneous N/A
releases:
L1
L2;
L3;
N:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay |°
releases: |-
L1y ™
L2% n, .
L3
N;
Test current: 120% of the maximuim adjustable N/A
selting current; (A) /\
Operating time: <0,2s i) caseof instantaneous N/A
releases:
L1 %
L2:
L3: s -
N: /
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1;
L2
L3:
N:
8.3.3.1.3 | Opening under overload conditions
a) Instantaneous o definite time-delay releases
Manufactuyir/g name or trademark
Type d;j({na/*én or serial number

‘]

TRF No. IECB0947_2




Page 33 of 152 Report No. W0808102.51
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
Sample no:
Rated operational voltage: Ue (V)
Rated current: In {A) e
Ambient temperature 10-40 °C : N/A
Value of the tripping current declared by the N/A
manufacturer for a single pole, at which value they
shall operate.
Range of adjustable setting current. (A) N/A
Time delay stated by the manufacturer, in the case of NIA
definite time delay releases.
Test current: 80% of the rated, or minimum N/A
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous\::_» au N/A
releases:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases.
Test current: 90% of the maximum adjustable N/A
setting current: (A}
Operating time: >0,2s in case of instantaneous N/A
releases r
FAY )

Operating time: > twice time dela sta\éé by the N/A
manufacturer, in the case of definlie tithe elay .
releases. )
Test current: 110% of the rated, or minimum N/A
adjustable setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A}
Operating time; <0,2s In case of instantaneous N/A
releases:
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases.
Test curresy 110% of the maximum adjustable NIA
setting-curpént: (A)
ci %b@ ker with neutral pole: 1,2x110% (A)

d pefating time: <0,2s in case of instantaneous N/A
rejéas

TRF No. IECB0847_2F
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releasss.
h) Inverse time delay releases
Manufacturer's name or frademark CHINT
Type designation or serial number NM1-400R/3300
Sample no: 163#
Rated operational voltage: Ue (V) 690 Vac
Rated current: In (A) 400 A
For releases dependent of ambient air temperature: (40°C P
Reference temperature )
Test ambient temperature (°C ) 40°C ’ P
For releases dependent on ambient air temperature, | Verified at the eﬂelrence P
the operating characteristics shall be verified at the  |temperature,
reference temperature, the release being energized
on all phase poles. If the test made at a different
ambient temperature, a correction shall be madegn
accordance [
with the manufacturer's correction :
temperaturefcurrent data
For thermo-magnetic releases independent of N/A
ambient temperature:
Tests shall be made at 30°C and 20°C of 4 the -~
release being energized on all phase poldg { )
For electronic releases, the operating characteristic ! N/A
shall be verified at the ambient \J\\
temperature of the test room (see 6.1.1 of IEC ’
60947-1), the release being energised on all
phase poles.
Test ambient air temperature: N/A
Range of adjustable setting current: (A) N/A
Releases, dependent of ambient air temperature: 40°C P
Reference temperattire (°C)
Thermo-magnetigteleases, independent of ambient N/A
air temperatu /re/ggm
Test current; 105% of the rated or minimum 420 A P
adjustal e} ng current: {

TRF No. [EC60947_2F
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Conventichal non-tripping time: 2 h non-tripping P
1h when In < 63A, 2hwhen In > 63 A
Test current: 130% of the rated, or minimum 520 A P
adjustable setling current: {A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Canventionai tripping time: 2min 57 s P
<1h when In < 83A, <2Zh when In > 83 A
Test current; 105% of the maximuim adjustable g N/A
setting current: (A)
Conventional non-tripping time: - Op X N/A
Th when In < 83A, 2h when [n > 83 A v
Test current; 130% of the maximum adjustable - N/A
setting current: (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2,
Canventional tripping time: N/A
<ih when In < 83A, <2h when In > 63 A q A
X ;
Thermo-magnetic releases, independent okay{w\t')/ient air temperature; at 20°C or 40°C L
Test ambient air temperature; N/A
Test current: 105% of the rated, or minimum N/A
adjustable setting current: (A) (e~
Canventional non-tripping time: \/‘\~ N/A
1h when In < 83A, Zh when In > 63 A
Test current: 130% of the rated, or minimum N/A
adjustable setting current: (A)
For circuit-breakers having an identified neufral pole N/A
provided with an overload release
{see 8.3.3.1.1), the test current at the conventional
tripping current shall be muitiplied by the factor 1,2
Conventional tripping time: N/A
<ih when In < 63A <Zhwhenin>863 A
Test curren 05% of the maximum adjustable NFA
setting ¢ /u en

TRF No. [EC6084
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Conventional non-tripping time: NA
Thwhen In < 63A, 2h when In > 63 A
Test current: 130% of the maximum adjustable N/A
setting current: (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
{see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tiipping time: N/A

An additional test, at a current specified by the manufacturer to verify the time/current | = -

characteristic of the releases conform to the curves provided by the p)ag’u

Releases, dependent of ambient air temperature:

Reference temperature (°C)

aotlrer
fachyrer,

Releases, indspendent of ambient air temperaturefy '
at 30°C

L

40°C //

2 -

o7
&%{ﬁﬂ k! }
\\:‘-- .:(»"_///f

Test ambient air temperature:

-

a00c L e

Test current:

at current specified by the manufacturer to verify the
time/current characteristic of the releases gonform to
the curves provided by the manufacturer.

% at the rated, or minimum adjustable seftin

current: (% or A) M

800 A (200% In)
specified tripping time by the

manufacturer
120ssts< zrh

Tripping time acc. timefcurrent characterié ic éf the\
releases conform to the curves provided by tne
manufacturer. {within the stated tolerances)

4min 07 s A

Releases, independent of ambient air temperature; at

20°C or40°C

Test ambient air temperature:

N/A

Test current;

at current specified by the manufacturer to verify the
timefcurrent characteristic of the releases conform to
the curves provided by the manufacturer.

% at the rated, or minimum adjustable setting
current: (% or A}

N/A

Tripping time acc. time/current characteristic of the

releases conform ia the curves provided by the
manufacturer. (within the stated tolerances)

NIA

TRF No. IEC60847_2F
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8.3.31.4 |Additional test for definite time-delay releases
a) Time delay
Test is made at a current equal to 1,5 times the current setting. If the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping _
characteristic), the trip setting and the test current shall be reduced as necessary fo |-
prevent premature tripping. a
overload releases: (all phase poles loaded) NIA
for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current
for this release shall be 1,5 times the current setting;
short-circuit releases N/A
Electromagnetic release: N/A
two poles in series carrying the test current, using
successively all possible combinations of poles
having a short-circuit release. Vv
Electronic releases: ol N/A
oh one pole chosen at random. .
Test current: 1.5 times of the rated, or minimum N/A
adjustable setting current: (A)
Operating time, overload releases: (s) NIA
Time-delay: between the limits stated by the N/A
manufaciurer:
Operating time, short-circuit releases TTNIA
(electromagnetic): (s) L1-L2:
1-L3:
| 2~L' .
Time-delay: between the limits stated by thv \_ N/A
manufaciurer:
Operating time, short-circuit releases (electronic): (s)l] N/A
L2:
L3:
Time-delay: beiween the limits stated by the N/A
manufactyer:
Testc 4ent' 1,5 times of the maximum adjustable N/A
settipg oy/én%f-\)

TRF No. IEC6094
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Operating time, overload releases: (s) N/A
Time-delay; between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases N/A
(electromagnetic): (s) L1-L2:
L1-L3:
L2-13;
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases (electronic): (s)1 N/A
L2:
Time-delay: between the limits stated by the " ** 7 N/A
manufacturer: N
b) Non-tripping duration (e

Firstly, the test current equal to 1,5 times the current setling is\%iﬂ\ai gdor a time
interval equal to the non-tripping duration stated by the manufactrer. n\

Then, the current is reduced fo the rated current and maintained af this value f&twig?
the time-delay stated by the manufactu@. The circuit-breaker shall not trip.

overload releases; (alt phase poles loac\ed))'/\ N/A

for circuit-breakers having an identified kelitral pote N/A
provided with an overload release, the test current
for this release shall be 1,5 times the current setting;

short-circuit releases N/IA

Electromagnetic release: NIA
two pales in series carrying the test current, using
successively all possihle combinations of poles
having a short-circuit release.

Electronic releases: N/A
on one pole chosen at random.
Test current: 1,5 times of the minimum adjustable N/A

setting current; (A)

hon-tripping duration stated by the manufacturer for N/A
overload re}e;ase: (s)

TRF No. IEC80947_
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non-tripping duration stated by the manufacturer for N/A
short-circuit release thermo-magnetic: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be iwice the detay-time stated by the
manufacturer: (s)
Rated current N/A
Operating time, overload releases: | e NA
the circuit-breaker does not trip: Ao M
Operating time, short-circuit releases / N/A
(electromagnetic), shall not trip: (s) L1-L2: o [/ codua |«

REEI N

L2437
Operating time, short-circuit releases (glectronic), NIA
shall not trip: (s) L1:

L2:

[}

Test current: 1,5 times of maximum adju taluﬁ\- NIA
setting current: (A) '
non-tripping duration stated by the manufacturer for N/A
overload release: (s)
non-tripping duration stated by the manufacturer for N/A
shori-circuit release thermo-magnetic: (8)
non-tripping duration stated by the manufacturer for N/A
short-circuit release electronic: (s)
Time duration of current when reduced to the rated NIA
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current N/A
Operating time, gverload releases: N/A

the circuit-breaker does not trip:

/

TRF No. IECE094 7 ZF
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Operating time, short-circuit releases N/A
(electromagnetic). shall not trip: (s) L1-L2:
L1-L3:
12-L3:
Operating time, short-circuit releases (electronic), N/A
shall not trip: (s) L1
L2:
L3:
8.3.3.2 Test of dielectric properties, impulse withstand voltage {(Uimp indicatedy:
8.3.34 The 1,2/60ps impulse voltage shall be applied five times for each polarity at intervals :
partl of 1s minimum : ' EE
- rated impulse withstand voltage (KV) : 8kV P P
- sea level of the laboratory: Sea level //////(,: ;"\g\\ =
- test Uimp main circuits (kV} : : 98kV (/ /{ ///Iw\ \\ P
- test Uimp auxiliary circuits (k) : ‘ \'\Ml/ VR
- tast Uimp contral circuits (kV) : P / ‘f !(g / N/A
- test Uimp on open main contacts (equipment 12,3 kV o P
suitable for isclating) (KV) :
a) Application of test voltage

i) Between all terminals of the main circuit connected
together {incl. control and auxiliary circuits connected

to the main circuit) and the enclosure or mounting
plate, with the contacts in all niormal positions of

Sy

NN P
<

{

operation.

iy Between each pole of the main circuit and the P
other poles connected together and to the enclosure

or mounting plate, with the contacts in alj normal

positions of operation. ' [\

iii) Between each control and auxiliary circ it n N/A
normally connected to the main circuit and:

- the main circuit

- other circuits N/IA
- e;yféjad conductive parts NIA
%n}closure of mounting plate NIA

TRF No. IEC&0UA4Y
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iv) equipment suitable for isolation P
eguipment not suitable for isolation N/A
- no unintentional disruptive discharge during the P

test's

Test of dielectric properties, dielectric withstand voltage (Uimp not indicated):

- rated insulation voltage (V) : 800V P

- main circuits, tesi voltage for 1 min (V) 2000V, 5s P
- auxiliary circuits, test voltage for 1 min (V) N/A
- controt circuits, test voltage for 1 min (V) . N/A
8.3.3.2.2 |Application of test voltage / = : ﬁ: e
1) with circuit-breaker in the closed position . ([ ﬂ{ th:;_;‘q\ " \\ e
- between all live parts of all poles connected, - w WM P
together and the frame of the circuit-breaker ... -
- between each pole and all the other poles P
connected to the frame of the circuit-breaker
2) with the circuit-breaker in the opan position and, P
additionally, in the tripped position, if any.
- hetween all live parts of all poles connected P
together and the frame of the circuit-breaker.
- between the terminals of one side connected P
together and the terminals of the other side
connected together.
s} Control and auxiliary circuits ey
1) - batween all the contral and auxiliary circuits which N/A
are not normally connected to the main circuit,
connected together, and the frame of the
circuit-breaker,
2) - where appropriate, between each partof the control NIA
an auxiliary circuits which may be isolated Ko the
other parts during normal operation and'all @ her
parts connected together. :
oS
No unintentional disruptive discharge during the tests p

ARe\" |
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8332

For circuit-breaker suitable for isolation, the leakage
current shall be measured through each pole with the
contacts in the open position, at a test voltage of 1,1
Ue, and shall not exceed 0,5mA.

Li:<0,1mA
L2: < 0,1 mA
L3: < 0,1 mA

8.3.3.3

Mechanical operation and operational performance capability

8.3.332

Construction and mechanical operation

Construction

A withdrawable circuit-breaker shall be checked for
the requirements stated in 7.1.1

N/A

A circuit-breaker with stored energy operation shall
be checked for compliance with 7.2.1.1.5, regarding
the charge indicator and the direction of operation of
manual energy storing

N/A

Mechanical operation

A circuit-breaker with dependent power operation
shall cormply with the requirements stated in 7.2.1.1.3

N/A

A circuit-breaker with dependent power operation -~

shall opsrate with the operating mechanism charged
to the minimurmn and maximum limits stated by the
manufacturer : :

N/A

A circuit-breaker with stored energy operation shall
comply with the requirements stated in 7.2.1.5 with
the auxiliary supply voltage at 85% and 110% of the
rated control supply voltage.

N/A

It shall alse he verified that the moving contacts
cannot be moved from the cpen position when the
operating mechanism is charged to slightly below the
full charge as evidenced by the indicating device

N/A

For a trip-free circuit-breaker it shall not be possible
o maintain the contacts in the touching or closed
position when the tripping release is in the position to
trip the circuit-breaker

If the closing and opening times of & ¢irc :ilt— repRer
are stated by the manufacturer, such tim Il

comply with the stated values

N/A

TRF No.
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c)

Undervoltage releases

Undervoltage releases shall comply with the
requirements of 7.2.1.3 of Part 1. For this purpose,
the release shall be fitted to a circuit-breaker having
the maximum current rating for which the release is
suitable

N/A

Drop out voltage

It shall be verified that the releass operates to open
the circuit-breaker between the voltage limits
specified

N/A

The voltage shall be reduced from rated voltage at a
rate to reach 0V in approximately 30 s

N/A

The test for the lower limit is made without current in .
the main circuit and without previous heating of the
release coil

N/A

In the case of a release with a range of rated
voltages, this test applies to the maximum voltage of
the range

N/A

The test for the upper limit is made starting froma e

constant temperature corresponding to the
application of rated control supply voltage to the
release and rated current in the main poles of the
circuit-breaker

N/A

This test may be combined with the temperature-rise
test of 8.3.3.6

N/A

In the case of a release with a range of rated
voltages, this test is made at hoth the minimum and
maximum rated control supply voltages

N/A

Test for limits of operation

Starting with the circuit-breaker open, at the
temperature of the test room, and with the supply
voltage at 30% rated maximum control supply
voltage, it shall be verified that the circuit-breaker
cannot be closed by the operation cﬁ‘the a(ituator

NIA

When the supply voltage is raised to 5 & ?\Q:&
minimum control supply voltage, it shajl b¥ verified

that the circuit-breaker can be closed by the
operation of the actuator

N/A

’
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i)

Performance under overvoltage conditions

With the circuit-breaker closed and without current in
the main circuit, it shall be verified that the
undervoltage release will withstand the application of
110% rated control supply voltage for 4 h without
impairing its functions

N/A

Shunt releases

Shunt releases shall comply with the requirements of

7.2.1.4 of Part 1. For this purpose, the release shall
be fitted to a circuit-breaker having the maximum
rated current for which the release is suitable

N/A

It shall be verified that the release will operate to

open the circuit-breaker at 70% rated control supply | ...

voltage when tested at an ambient temperature of t.
55 °C + 2 °C without current in the main poles of the

N/A

circuit-breaker . R

In the case of a release having a range of rated
control supply voltages, the test voltage shall be 70%
of the minimum rated control supply voltage

N/A

8.3.3.3.3

Operational performance capability without current.

Type designation or serial number

NM1-400R/3300

Sample no: 163#
Rated current In (A) 400 A
Rated operaticnal voltage: Ue (V) 690 Vac

Rated control supply voltage of closing mechanism:
Uc (V)

No electric closing mechanism [

Rated control supply voltage of shunt releases:
Uc (V)

Mo shunt releases

Rated control supply voltage undervoltage releases:

Uc (V)

No undervoltage releases

Ambient temperature 10-40 °C : (\ 225°C

Number of operating cycles per hoﬁ{ LN 80 cycles per hour P

Numper of cycle§ without c_urrent {total) \ 4000 cycles

(closing mechanism energized at the rate Uc)

Number of cycles without current (without refeases) 4000 cycles P
N/A

A}zﬁlied voltage: closing mechanism (V)
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10% of total cycles for circuit-breaker with fitted shunt NIA
release:
(50% at the beginning- and 50% at the end of the
test.}
Energized at the rated Uc
Applied voltage: shunt releases (V) ~N ~ONIA
10% of total cycles for circuit-breaker with N/A

undervoltage releases:

{50% at the beginning- and 50% at the end of the
test.) B S
Energized at the minimum rated Uc

10 cycles without applied voltage at the undervoliage | NIA
releases. qo

(Shall not possible to close the circuit-breaker.) .

Applied voltage: undervoltage releases (V) DA N/A
Electrical components do not exceed the value NIA

indicated in tab. 7.

8.3.3.3.4 | Operational performance capability with current.

Rated current: fn (A} 400A

Maximum rated operaticnal voltage: Ue (V) 690 Vac

Conductor cross-sectional area (mm?) : 240 mm? P
Number of operating cycles per hour 60 cycles per hour

Number of cycles with current (total) 1000 cycles (no electric closing P
(closing mechanism energized at the rated Uc) mechanism)

Applied voltage: closing mechanism {V} N/A
For circuit-breaker fitted with adjustable releases, N/A

test shall be made with the overload setting at
maximum and short-circuit setting at minimum.

Conditions, make/break operations: p
-test valtage UMUe = 1,0 (V) .oooieeo e L1-L20 [894,4 Vae P
e L2413 |694.2 Vae
TP UL 108-L1: |695,5 Vac
4045 A P
401,2 A
405,1 A
- ga\/fver factorftime constant: 0,80 P
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_ frequency: (Hz) 50 Hz ( P
- on-time (ms): s35ms \ | N p
- off-time {s): 595s \ P
Electrical components do not exceed the value N/A
indicated in tab. 7.

83335 |Additional test of operational performance capability without current for
withdrawable circuit-breaker. SFTT S
Number of operations cycles : 100 N/A
Afier test, the isolating contacts, withdrawa'iéiié‘ - N/A
mechanism and interlocks shall be suitable for. |
further service, Vo

8.3.34 Qverload pefformance

this test applies to circuit-breaker of rated current up to and including 830 A

Type designation or serial number

NM1-400R/3300

Sample no: 1634
Rated current In (A) 400 A
Rated operational voitage: Ue (V) 690 Vac

Rated control supply voltage of closing mechanisrm:
Uc (V)

No electric closing mechanism |-

Rated control supply voltage of shunt releases:
Uc (V)

No shunt releases

Rated control supply voltage undervoltage releases: No undervoltage releases

Ue (V) AR
Ambient temperature 10-40 °C : 21,9°C p
Number of operating cycles per hour 60 cycles per hour P
Maximum rated operational voltage: Ue (V) 690 Vac P
Nuraber of operating cycles per hour 60 cycles per hour P
Number of cycles with current (total) 15 cycles (no electric closing P
(closing mechanism energized at te ra}ed‘t{c) mechanismy}
Applied voltage: closing mechanism\\/)\J N N/A
NIA

For circ f‘t—breaker fitted with adjustaleeases,
test il be made with the overload/shart-circuit
se h% at maximum.
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~
Conditions, overload operations: \/\
R
-test voltage Ulle = 1,05 (V) ..o, .1, |733,4 Vac P
.......................................................................... L2: |733.1 Vac
.......................................................................... L3: 1734,9Vac
- test current AC/DC:  I/le = 6,0/12.5 (A) P
.......................................................................... L1, (24543 A
.......................................................................... L2 |24212A -
.......................................................................... [3:|2455,6.A - 3
- power factor/time constant: L 048, . , y P
PR W T
- Number of cycles manually opened: 9 12 tnanual operations’. . 2==" P
- Number of cycles automatically opened by an 3 (at convenient voltage ) P
overload release: 3 :
- frequency: ('Hz) 50 Hz
- on-time max 2s: 54565 P
8.3.35  |Verification of dielectric withstand e
- equal to twice the rated oparational voltage with a 1380V, 53 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 6 P
For circuit-breaker suitable for isolation, the leakage |L1: < 0,1 mA P
curreni shall be measured through each pole with the [L2: < 0,1 mA
contacts in the open position, at a test voltage of 1,1 |L3: < 0,1 mA
Ue, and shall not exceed 2 mA.
8.3386 Verification of temperature-rise :
- the values of tamperature-rise do not exceed See appended table 1 P
those specified in tab. 7.
Temperature rise of main circuit terminals <80 K (K) : [Max: 48,7 K P
conductor cross-sectional area (mm?) 240 mm?
test current le (A) : 400 A P
8337 Verification of overload releases ;'
Test current: 1.45 times the value of their current  [580 A (1,45 x 1,0 In) P
setting at the reference temperatire: (A) {\
“\
Conventional tripping time: \ 7min58 s P
<1h wherﬂq< 63A, <2hwhenin>6
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T

8.3.3.8 Verification of undervoltage and shunt releases Q\\
Circuit-breaker fitted with undervoltage releases. \ NIA
The release shall not operate at 70% of the
minimum control supply voltage -
and shall operate at 35% of the maximum control N N/A
supply voltage.
Circuit-breaker fitted with shunt releases. N/A
The release shall operate at 70% of the minimum
rated control supply voltage. Test made at room
temperature.

8.3.3.9 Verification of the main contact position for circuit-breakers for isolation p
actuating force for opening (N} ..o . (114N /r‘;{ ;aﬁ —
test force with blocked main contacts for 10's (N) 342 N fo/ /Z( 4 —
Dependent power operation . - » / / /‘n' A ) a NIA
Supply voltage of 110% of rated voltage (V)“K.\_:_; ) / ! N/A
Three attempts of 5 s to operate the equipment at NIA
intervals of 5 min.
[ndependent power operation NIA
Three attempts to operate the equipment by the N/A
stored energy.
Lock ability of driving mechanism in OFF-position at N/A
test force and blecked main contacts ... :
Position indicator does not show OFF-position after P
capture of test force at blocked main contacts

TRF No. I[EC60%4/_2F
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8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
8.3.3.1 Tripping limits and characteristic
8.3.3.1.2 |Opening under short-circuit conditions \ /\
Manufacturer's name or trademark CHINT
Type designation or serial number NM1-400R/4300
Sample no: B105#
Rated operational voltage: Ue {V) 680 Vac ,
Rated current: In (A) 400 A S
Ambient temperatuie 10-40°C : 21,4°C P
Value of the tripping current declared by the 10 In for instantaneous tripping P
manufacturer for a single pote, at which value they |12 |5 for instantaneous tripping
shall operate. of a single pole
Range of adjustable setting current. (A} //// \‘ \,{\\\ N/A
Time delay stated by the manufacturer, in the case of e pe NIA
definite time delay releases. e .
Etectromagnetic overcurrent releases ' :
Test current; 80% of the rated, of minimum p
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous P
releases:
L1-L2:1> 0,28
L1-L3:[>02s
L2-L3:1>0,2s
N-Lx:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1-L2:
A L1-L3:
L2-L3:
N |\
4800 A P
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Operating time: <0,2s in case of instantaneous P
releases:
L1-L2:{14 ms
.1-L3: 140 ms
£2-L3: |20 ms
N-Lx:
Operating time: < twice titme delay stated by the NIA
manufacturer, in the case of definite time delay
releases: .
L1-L2:
L9-L3:
L2-1.3:
N-Lx;
Test current: 80% of the maximum adjustable N/A
setting current; {A) :
Operating time: >0,2s in case of instantaneous ' N/A
releases:
LA-L2:
L1 '1.‘3 a7 v 7
L2-L3:) 0 N el
Operating time: > twice time delay stated by the ' N/A
manufacturer, in the case of definite time delay
: releases.
L1-12:
L1-L3:
L2-1.3:
N-Lx:
Test current: 120% of the maximum adjustable N/A
setting current: (A)
Operating time: <0,2s in case of instantaneous N/A
releases:
L1-L.2:
1-L3:
L3
N
N/A

Operating time: < twice time delay statédey the

manufacturer, in the case of definite time delay
releases:

L1-E2:
L1-L3:
L2-13;

N-Lx:
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Test current: tripping cuirent declared for single pols 4800 A P
operation (A}
Operating time: < 0,2 s in case of instantanecus P
release:
L1:
L2;
L3
N:
Operating time: < twice time delay stated by S N/A
manufacturer in case of definite time delay releases
L1:
L2
L3:
N:
Electronic overcurrent releases
For circuit-breakers with an electronic overcurrent N/A
release, the operation of the short-circuit
releases shall be verified by one test only on each
pole individually.
Test current: 80% of the rated, or minimum \ MN/A
adjustable setting current: (A) Lo
Operating time: >0,2s in case of instantaneous | " ,: Co T NIA
releasgs:
L1;
L2;
L3:
N:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1:
L2:
L3:
N:
Test current: 120% of the rated, or minimum N/A
adjustable setting current: (A) Ny
Operating time: <0,2s in case of in\ anté eous N/A
releases:
L1.
L2
L3:
N:
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay \
releases:
L1:
L2:
L3
N:
Test current: 80% of the maximum adjustable N/A
setting current; (A)
Operating time: >0,2s in case of instantaneous N/A
releases:
L1:
L2
L3;
N:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases: -
L1
gle
L3 oW L
Test current: 120% of the maximum adjustable B N/A
setting current; (A) '
Operating time: <0,2s in case of instantaneous NAA
releases;
L1:
L2:
L3:
N:
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1
L2:
R
N
8.3.3.1.3 | Opening under overload conditions \ \ A
a) Instantaneous or definite time-delay releases

Manufaciurer's name or trademark

Type designation or serial number

TRF No. [ECB0947_2F
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Sample no: :

Rated operational voltage: Ue (V)
Rated current: In (A)

Ambient temperature 10-40°C : o (\ NFA

T
Value of the tripping current declared by the h N/A
manufacturer for a single pole, at which vaiue they
shall operate. .

Range of adjustable setting current. (A) N/A

Time delay stated by the manufacturer, in the case of N/A
definite time delay releases.

Test current: 90% of the rated, or minimum N/A
adjustable setting current: (A)

Operating time: >0,2s in case of instantaneous bf{: ff’hj\\\ NIA
releases: R

Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay. -

releases.

Test current: 90% of the maximum adjustable NIA

setting current: {A)

Operating time: >0,2s in case of instantaneous N/A

releases

Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay (
releases. -

Test current: 110% of the rated, or minimum N/A
adjustahle setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A)

Operating time: <0,2s in case of instantaneo&\i N/A

releases: \

Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay \
releases.

Test current: 110% of the maximum adjustable N/A
setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A}

Operating time: <0,2s in case of instantaneous N/A
releases
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases. \ L _

b) Inverse time delay releases \j\ \
Manufacturer's name or trademark CHINT .‘
Type designation or serial number NM1-400R/4300 \
Sample no: B105#
Rated operational voltage: Ue (V) 690 Vac =
Rated current; In (A) 400 A L
For releases dependent of ambient air temperature: |40 °C P
Reference temperature
Test ambient temperature °C ) P
For releases dependent on ambient air temperature, P
the operating characteristics shalt be verified at the
reference temperature, the release being energized- -
on all phase poles. If the test made at a different ;
ambient temperature, a correction shall be made i |n
accordance
with the manufacturer's correction
temperaturefcurrent data
FFor thermo-magnetic releases independent of NIA
ambient temperature;
Tests shall be made at 30°C and 20°C or 40°C, the
release being energized on all phase poles
For electronic releases, the operating characteristic N/A
shall be verified at the ambient
temperature of the test room (see 6.1.1 of IEC
60947-1), the release being energised on all
phase poles.
Test ambient air temperature: N/A
Range of adjustable setting current: (QX) N/A
Releases, dependent of amblent air teynpe 40°C P
Reference temperature (°
Thermo-magnetic releases, mdependent\f)amb[ent N/A
air temperature; at 30°C
Test current: 105% of the rated, or minimum 420 A P
adjustable setting current: (A) -

TRF No. [EC80947 é 9/\




—

setling current: {A)

Page 55 of 152 Report No. WO0808102.51
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
Conventional nen-tripping time: 2 h non-tripping p
1h when In <63A, 2h when In > 83 A
Test current: 130% of the rated, or minimum 520 A P
adjustable setting current: (A) —
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: 20min25s =
<thwhen In < 63A, <2hwhenin > 63 A
Test current: 105% of the maximum adjustable N/A
setting current: (A) -
Conventional non-tripping time: - o N/A
Th when In < 83A, 2h when In > 63 A
Test current: 130% of the maximum adjustable - N/A
setting current: (A)
For circuit-breakers having an identified neutral polg , N/A
provided with an overload release \
(see 8.3.3.1.1), the test current at the conventional \
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: N/A
<thwhen in < 83A, <2Zhwhen In > 63 A
Thermo-magnetic releases, independent of ambient air temperature: at 20°C or 40°C j_f'_ij:"f{ o
Test ambient air temperature: N/A
Test current; 105% of the rated, or minimum N/A
adjustable setting current; (A)
Conventional non-tripping time; N/A
Thwhen In < 83A, Zhwhen In > 63 A
Test current; 130% of the rated, or minimum NIA
adjustable setting current: (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: N/A
<1h when In < 63A, <2hwhen In > 6 \
Test current: 105% of the maximum a}&u\stable N/A
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Canventicnal nen-tripping time: \ N/A
1h when In < 63A, 2h when In > 63 A

Test current: 130% of the maximum adjustable s N NA
setting current: (A) /(})E Mm \

For circuit-breakers having an identified neutral pole ... . .- - YN }\!/A
provided with an overload release i ‘O]

(see 8.3.3.1.1), the test current at the conventional ‘7 I
tripping current shall be muitiplied by the factor 1,20

Conventional tripping time: e N/A
<1h when In <63A, <2h when In > 63 A

-

An additional test, at a current specified by the manufacturer to verify the time/current R
characieristic of the releases conform to the curves provided by the manufacturer L

Releases, dependent of ambient air temperature: 40°C p
Reference temperature (°C)

Releases, independent of ambient air temperature: N/A
at 30°C

Test ambient air temperature: 40°C P
Test current: 800 A (200% In) P

at current specified by the manufacturer to verify the specified tripping time by the
timefcurrent characteristic of the releases conform to | manufacturer:

the curves provided by the manufacturer, 120s=t<540s

% at the rated, or minimum adjustable setting
current: (% or A)

Tripping time acc. time/current characteristic of the [5min 36 s P
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)

Releases, independent of ambient air temperature: at 20°C or 40°C

Test ambient air temperature: MN/A

Test current. N/A
at current specified by the manufacturer to verify the
timefcurrent characteristic of the releases conform to
the curves provided by the manufacturer.

% at the rated, or minimum adjustable setting
current; (% or A)

Tripping time acc. time/current characteristic of the N/A
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)
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8.3.3.1.4 | Additional test for definite time-delay releases

a) Time delay

Test is made at a current equal to 1,5 times the current setting. If the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping :
characteristic}, the frip setting and the test current shall be reduced as necessary to |
prevent premature tripping.

overload releages: (all phase poles loaded) N/A

for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current
for this release shall be 1,5 times the current setting;

short-circuit releases ‘ /;9’\, "r;{‘{“\\\\ N/A
Electromagnetlc release: y N N/A
two poles in series carrying the test current, usmg

successively all possible combinations of poles A o

having a short-circuit release. oo N

Electronic releases: N/A

on one pole chosen at random.

Test current: 1,5 times of the rated, or minimum N/A
adjustable setting current: (A)

Operating time, overlead releases: (s) N/A
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases N/A
{electromagnetic): (s) L1-L2;
L1-L3:
L2.1.3;
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases (electronic); {s)U B N/A
L2: K
L3:
Time-delay: between the fimits stated by the NA
manufacturer:
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Test current: 1,5 times of the maximum adjustable NIA
sedting current: (A)
Operating time, overload releases: (s) N/A
Time-delay: between the limits stated by the N/A
manufaciurer:
Operating time, short-circuit releases N/A
(electromagnetic): (s) 112
L1-L3:
L2-L3:r'
Time-delay: between the limits stated by the | N N/A
manufacturer:
Operating time, short-circuit releases (electronic): (s)L / N/A
L2
L3:
Time-delay: between the limits stated by the N/A
manufacturer:
) Non-tripping duration

Firstly, the test current equal to 1,5 times the current setting is maintained for a time
interval equal to the non-tripping duration stated by the manufacturer.

Then, the current is reduced to the rated current and maintained at this value for twice _i
the time-delay stated by the manufacturer. The circuit-breaker shall not trip.

N/A

oh one pole chosen at random.

overload releases: (all phase poles loaded)

for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current

for this release shall be 1,5 times the current setling;

short-circuit releases ~ N/A
Electromagnetic release: N/A
two poles in series carrying the test current, using

successively all possible combinations of poles

having a short-circuit release.

Electronic releases: ~ N/A
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Test current: 1,5 times of the minimum adjustable ' N/A
setting current: (A)
non-tripping duration stated by the manufacturer for \ N/A
overload release: (s)
hon-tripping duration stated by the manufacturer for N/A
short-cireuit release thermo-magnetic: {s)
nan-tripping duration stated by the manufacturer for N/A
short-circuit release electronic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer: {s)
Rated current N/A
Operating time, overload releases: N/A
the circuit-breaker does not trip:
Cperating time, short-circuit releases o N/A
{electromagnetic), shall not trip: (s) £1-L2;

L1-L3:

L2-L3;
Operating time, short-circuit releases (electranic}, N/A
shall not trip: (s) L1:

L2:

L3:
Test current: 1,5 times of maximum adjustable N/A
setling current: (A)
non-tripping duration stated by the manufacturer for . N/A
overioad release: (s) \
nen-tripping duration stated by the manufacturer for . N/A
short-circuit release thermo-magnetic: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release electrenic: (s)
Time duration of current when reduced to the rated N/A
current: shall be twice the delay-time stated by the
manufacturer: (s)
Rated current N/A
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Operating time, overload feleases: NA
the circuit-breaker does not trip:
Operating time, shori-circuit releases N/A
(electromagnetic), shall not trip: (s) LA-L2:
L1-L3:
L2437 |-
Operating time, short-circuit releases (electronié)‘ ‘ N/A
shall not trip: {s) L1\ '
L2:
L3:
8332 Test of dielectric properties, impulse withstand voltage (Uimp indicated):
8.3.34 The 1,2/50ps impulse voltage shall be applied five times for each polarity at intervals
parti of 1s minimum
- rated impulse withstand voltage (kV) 8 kV
- sea lavel of the laboratory: Sea lavel
- test Uimp main circuits (kV) : 9,8 kV
- test Uimp auxiliary circuits (kV} N/A
- test Uimp control circuits (kV} : N/A
- test Uimp on open main contacts (eqguipment 12,3 kV P
suitable for isolating) (kV) :
a) Application of test voltage
i} Between all terminals of the main circuit connected
together (incl. conirol and auxiliary circuits connected
to the main circuit) and the enclosure or mounting
plate, with the contacts in all normal positions of N
operation. \\
NS
fi) Between each pole of the main circuit and the P
other poles connected together and to the enclosure
or mounting plate, with the contacts in all normal
positicns of operation.
iii) Between each control and auxiliary circuit not N/A
normally connected to the main circuit and:
- the main circuit
- other circuits ,ENIA
| T
)

=
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- exposed conductive parts NIA
- enclosure of mounting plate \ N/A
iv) equipment suitable for isalation P
equipment not suitable for isolation /A
- no unintentional disruptive discharge during the P

test's

Test of dielectric properties, dielectric withstand voltage (Uimp not indicated):

- rated insulation voltage (V) 800V P

- main circuits, test voltage for 1 min (V) 2000V, 58 P

- auxiliary circuits, test voltage for 1 min (V)

- control cireuits, test voltage for 1 min (V)

8.3.3.2.2 |Application of test voltage Lo o W/(;O@Hﬂ )
1) with circuit-breaker in the closed position — J' /\\\\ ..

- between all live parts of alt poles connectad N S
together and the frame of the circuit-breaker .

- between each pole and all the other poles P
connected to the frame of the circuit-breaker

2) with the circuit-breaker in the open position and, P
additionally, in the tripped position, if any.

- between all live parts of all poles connected P
together and the frame of the circuit-breaker.

- between the terminals of one side connected P
together and the terminals of the other side
connected together.

(\\_ £~
b) Control and auxiliary circuits \ ' \ J E
1) - between all the control and auxiliary circuits which ' NIA
are not normally connected to the main circuit,
connected together, and the frame of the
circuit-breaker.
2} - where apprépriate, between each part of the control N/A
an auxiliary circuits which may be isolated from the
other parts during normal operation and all the other
parts connected together.
No u@en\tional disruptive discharge during the tests P
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8.3.3.2

For circuit-breaker suitable for isolation, the leakage |L1:<0,1 mA \
current shall be measured through each pole with the L2: < 0,1 mA
contacts in the open position, at a test voltage of 1,1 L3 <0, 1 mA
Ue, and shall not exceed 0,5mA. N: < 0,1 mA

8.3.3.3

Mechanical operation and operational performance capability

83332

Construction and mechanical operation

Construction

A withdrawable circuit-breaker shall be checked for
the requirements stated in 7.1.1

N/A

A circuit-breaker with stored energy operation shall
be checked for compliance with 7.2.1.1.5, regarding
the charge indicator and the direction of operation of
manual energy storing :

N/A

R
B

Mechanical operation

A circuit-breaker with dependent power operaii:on =

shall comply with the requirements stated in 7.2.1:1.3 o

N/A

A circuit-breaker with dependent power operation
shall operate with the operating mechanism charged
to the minimum and maximum limits stated by the
manufacturer

NA

A circuit-breaker with stored energy operation shall
comply with the requirements stated in 7.2.1.5 with
the auxiliary supply voltage at 85% and 110% of the
rated control supply voltage.

N/A

It shall also be verified that the moving contacts
cannot be moved from the open position when the
operating mechanism is charged to slightly below the
full charge as evidenced by the indicating device A

N/A

For a trip-free circuit-breaker it shall not be possible
to maintain the contacts in the touching or closed
position when the tripping release is in the position to
trip the circuit-breaker

If the closing and opening times of a circuit-breaker
are stated by the manufacturer, such times shall
comply with the stated values

N/A

TRF No. [E@60947_2F
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Undervoltage releases

Undervoitage releases shall comply with the
requireiments of 7.2.1.3 of Part 1. For this purpose,
the release shall be fitted to a circuit-breaker having
the maximum current rating for which the release is
suitable

\ NIA

Drop out voltage

it shall be verified that the release operates to open
the circuit-breaker between the voltage limits
specified

N/A

The voltage shall be reduced from rated Voltage‘fat;'é:. T

rate to reach 0 V in approximately 30 s

N/A

The test for the lower limit is made without cuerent.in |-

the main circuit and without previous heating of the
release coil

N/A

In the case of a release with a range of rated
voltages, this test applies to the maximum voltage of
the range

N/A

The test for the upper limit is made starting from a
constant temperature corresponding to the
application of rated control supply voltage to the
release and rated current in the main poles of the
circuit-breaker

N/A

This test may be combined with the temperature-rise
test of 8.3.3.6

N/A

In the case of a release with a range of rated
voltages, this test is made at both the minimum and
maximum rated control supply voltages

NA

Test for limits of operation

Starting with the c¢ircuit-breaker apen, at the
temperature of the test room, and with the supply
voltage at 30% rated maximum control supply
voltage, it shall be verified that the circuit-breaker
cannot be closed by the operation of the actuator

N/A

When the supply voltage is raised to 85% of the
rninimum control supply voltage, it shall be verified
that the circuit-breaker can be closed by the
operation of the actuator

N/A
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i)

Performance under overvoltage conditions

With the circuit-breaker closed and without current in
the main circuit, it shall be verified that the
undervoltage release will withstand the application of
110% rated control supply voltage for 4 h without
impairing its functions

NFA

d)

Shunt releases

Shunt releases shall comply with the requirements of
7.2.1.4 of Part 1. For this purpose, the release shall
be fitted to a circuit-breaker having the maximum
rated current for which the release is suitable

N/A

it shall be verified that the release will operate to:
open the circuit-breaker at 70% rated control supply -

voltage when tested at an ambient temperature of +~ )

55 °C + 2 °C without current in the main poles of the
circuit-breaker

N/A

In the case of a release having a range of rated
control supply voltages, the test voltage shall be 70%
of the minimum rated control supply voltage

N/A

8.3.3.3.3

. | Operational performance capability without current.

Type designation or serial number

NM1-400R/4300

Sample no: B105#
Rated current In (A) 400 A
Rated operational voltage: Ue (V) 690 Vac

Rated contro! supply voltage of closing mechanism:
Uc (V)

No electric closing mechanism

Rated control supply voltage of shunt releases:
Uc (V)

No shunt releases

Rated control supply voltage undervoltage releases.

Uc (V)

No yndervaltage releases

\

Ambient temperature 10-40 °C : 22,‘{% c

Number of operating cycles pet hour cycles per hour P
Number of cycles without current (total) 4000 cycles P
(closing mechanism energized at the rated Uc)

Number of cycles without current (without releases) | 4000 cycles P
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Applied voltage: closing mechanism (V) N/A
10% of total cycles for circuit-breaker with fitted shunt N/A
release:

(50% at the beginnhing- and 50% at the end of the

test.)

Energized at the rated Uc

Applied voltage: shunt releases (V) ) N/A
10% of total cycles for circuit-breaker with CaR N/A
undervoltage releases:

(50% at the beginning- and 50% at the end of the .

test.)

Energized at the minimum rated Uc o

10 eycles without applied voltage at the undervo‘itége - N/A
releases.

(Shall not possible to close the circuit-breaker.)

Applied voltage: undervoitage releases (V) v N/A
Electrical components do not exceed the value N/A

indicated in tab. 7.

8.3.334 Operational performance capability with current.

Rated current: in (A) 400A

Maximurm rated operational voltage: Ue (V) 680 Vac

Conductor cross-sectional area (Imm?) . 240 mm?

Number of operating cycles per hour 60 cycles per hour P
Number of cycles with current (total) 1000 cycles (no electric closing P
(closing mechanism energized at the rated Uc) mechanism)

Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A
test shalt be made with the overload setting at

maximum and short-circuit setting at minimum. ‘\

Conditions, make/break operations: I\ \\) P
~test voltage UMUe = 1,0 (V) ....evrrro oo 1112 69%0
........................................................... L3-L.1: 16955 Vac

-test current Ve = 1,0 (A} oo L1: [404,5A P
.......................................................................... L2: |401,2 A
.......................................................................... L3: |4051A

TRF No. [EC60947 _2F
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- power factor/time constant; 0,80 P
- frequency: (Hz) 50 Hz P
- on-time {ms): 4708 ms P
- off-time (s): 535s P
Electrical components do not exceed the value N/A
indicated in tab. 7.

83335 |Additional test of operational performance capability without clrrent-for-.._
withdrawable circuit-breaker. PAALYEE AN A
Number of operations cycles : 100 f?f //1 /]\ \\ N/A
After test, the isolating contacts, withdrawable- \d'“]y | N/A
mechanism and interlocks shall be suitable for )
furthar service.

8334 QOverload performance \
this test applies to circuit-breaker of rated current up to and including 830 A
Type designation or serial number NM1-400R/4300
Sample ho: B105i#
Rated current in (A) 400 A
Rated operational voltage: Ue (V) 690 Vac
Rated control supply voltage of closing mechanism:  { No electric closing mechanism
Uc (V)
Rated control supply vollage of shunt releases: No shunt releases
Ue (V)
Rated contro! supply voltage undervoltage releases: | No undervoltage releases
Uc (V)
Ambient temperature 10-40°C : 21,9°C P
Number of operating cycles per hour 80 cycles per hour P
Maximum rated operational voltage: Ue (V) %90 “ac‘\ P
Number of operating cycles per hour G\kcycie}s per\hour P
Number of cyclas with current (total) 15 &e&%a (no electric closing P
(closing mechanism energized at the rated Uc} mechanism)
Applied voltage: closing mechanism (V) N/A

I
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For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the overload/short-circuit
settings at maximum.
Conditions, overload operations: P
-test voltage WUe = 1,05 (V) .o L1: 17334 Vac P
.......................................................................... L2: [733,1 Vac
.......................................................................... L3: |734,9 Vac
- test current AC/DC:  Ifle = 6,0/2.5 (A) P
.......................................................................... L1: (24543 A
.......................................................................... L2: |24212A
.......................................................................... [.3: |245586 A
- power factor/time constant: 0,48 P
- Number of cycles manually opened: 9 12 manual operations
- Number of cycles automatically openad by an 3 (at cop venlgnt voltage ) P
overload release: 3 = e /7 S \
- frequency: (Hz) 50 '{ /FNAM e \’}\P
- on-time max 2s: \\\(H \ / . P
8.3.3.5 Verification of dielectric withstand N
- equal to twice the rated operational voltage with a {1380 V 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 6 P
For circuit-breaker suitable for isolation, the leakage [L1: < 0,1 mA P
current shall be measured through each pole with the [1.2: < 0,1 mA
contacts in the open position, at a test voltage of 1,1 |L3: < 0,1 mA
Ue, and shall not exceed 2 mA. N: <0,1 mA
8.3.3.6 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended table 2 P
those specified in tab. 7.
Temperature rise of main circuit terminals <80 K (K) ; | Max: 49,3 K P
. } .
conductor cross-sectional area (mm3) K\ 2{50 Fp{n P
test current le (A) : ‘40M P
8.3.3.7 Verification of overload releases =
Test current: 1.45 times the value of their current B8O A (1,45x 1,0 In) P
setting at %e reference temperature: (A)
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\L
Conventionat tripping time: gmin21s P
<1h when In < 83A, <2h when In > 83 A )
8.3.3.8 Verification of undervoltage and shunt releases o
Circuit-breaker fitted with undervoltage releases. N/A
The release shall not operate at 70% of the
minimum centrol supply voltage -
and shall operate at 35% of the maximum control NIA
supply voitage.
Circuit-breaker fitted with shunt releases. _ N/A
The release shall operate at 70% of the minimum
rated control supply voltage. Test made at room -
temperature R
. .18339. . |Verification of the main contact posrtson for crrourt breakers forisolation - .11 .p.
o actuating force for opening (N} ...oovoo...... it 150N S R .

test force with blocked main contacts for 10s (N} : [400 N for 10 s —

Dependent power operation N/A

Supply voltage of 110% of rated voltage (V)......... PR

Three attempts of 5sto operate the squipment at Lo —
intervals of 5 min. I

Independent power operation L _ ‘(/f\ h,/ // N/A

Three attempts to operate the equipment by the - pec N/A

stored energy.

Lock ability of driving mechanism in OFF-positicn at (,/ N/A
test force and hlocked main contacts .................... :

Position indicator does not show OFF-position after N/A
caplure of test force at blocked main contacts

TRF No. IECe0047 2F /
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834 TEST SEQUENCE !i (lcs):

8.3.4.1 Test of rated service shert-circuit breaking capacity

Test sequence of operation: 0 -t~ CO -t-CO

Type designation or serial humber NM1-400R/3300

Sample no: 106#

Rated current; In (A) 400 A

Rated operational voltage: Ue (V) 240 Vac

Rated service short-circuit breaking capacity: (kA) |50 kA

Rated control supply voltage of closing mechanism: No electric closing mechanisnt.- '-
Uc (V) . ' ) Co

Rated control supp[y Voltage of shunt release: No shunt releases
Ue (V)

For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the current and time settings

at maximum.

closing mechanism energized with 85% at the rated- ’ N/A

Uc: (\}

The circuit-breaker is mounted complete on its own - I
support or an equivalent support. '

Test made in free air: P

Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right : 100 mm,
Up / Down: 100 mm

The characteristics of the metallic screen:

- woven wire mesh N/A

- perforated metal P

- expanded metal N/A

\J‘\
- finish: bare or conductive plating \) P

/

- ratio hole areaftotal area: 0,45-0,65

L—T7

- size of hole: <30mm?

TRF No. IEC60847 2F
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Test made in specified individual enclosure; . N/A
Details of tHese tests, including the dimensions of the '
enclosure:
Fuse "F" p
copper wire: diameter 0,8 mm, 50 mm Jong
Circuit is earthed at: {load-star- or supply-star point) |Load-star point P
Conductor cross-sectional area (mm?) 240 mm? P
If terminals unmarked; LINE and LOAD are marked N/A
line connected at: {(underside/upside)
Tightening torques: {Nm) 10 Nm P
Test sequence of operation: O -t -CO -t-CO P
- test voltage WlUe = 1,05 (V). enn 0 L1022 1260 Ve P
.......................................... e L2-03: | 260 Vac
............................................................ L3-L1: [260 Vac
- r.m.s. test current AC/DC: (A) S p
.......................................................................... L1 |51,0kA (AN
.......................................................................... L2 [5t2kA flea7™ N |\
.......................................................................... L3 50,6 kA’ . ;A}ﬁ)@gg |
power factor/time constant : ‘ - 023 _ . \ AN // /‘ P
- Factor "n” | 2. T \/\;:_ P
- peak test current (A) 1 10 kA ! P
Test sequence "0”
- max. let-through current; (KApeak) .....coovvenn, L1 [239KkA P
.......................................................................... L2: 35,7 kA
.......................................................................... L3: {19,1KkA
- Joule integral Pdt (MA?S) ..o L1 [1,89 MA?s P
.......................................................................... L2: [3,22 MA%s
.......................................................................... L3: 1,33 MA%s
Pause, t: (min) 3 min P
Test sequence "CQ" {
257 kA P

1,62 MA?
1,62 MA%s
4,31 MA%
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Pause, t: (min} 3 min \ P
Test sequence "CO" :
- max. let-through current: (kApeak) ................ Li: |33,5kA P
.......................................................................... L2: |27,9kA
.......................................................................... L3: [24,7 kA
- Jouls integral Pdt (MAZS) ..o, L1; |3,96 MA%s P
.......................................................................... L2: [1,93 MA”s
.......................................................................... L3: [1,53 MA%s
Melting of the fusible element No melting of the fusible P
element
Hales in the PE-sheet for test sequence "0" No holes observed P
Cracks observed No cracks chserved P
8.3.4.2 Operational performance capability with current. ‘

Rated current: In (A) 400 A
Maximum rated operational voltage: Ue (V) 240 Vac
Conductor cross-sectional area (mm?) : 240 mm?
Number of operating cycles per hour 80 cycles per hour P
Number (5% of the number given in column 4, tab. 8} |50 cycles (no electric closing P
of cycles with current (total) mechanism)
{closing mechanism energized at the rated Uc)
Applied voltage; closing mechanism (V) 5 N/A
For circuit-breaker fitted with adjustable rele’éé‘éé, v u N/A
test shall be made with the overload setting at | IR | !
maximum and short-circuit setting at minimum; ) ;
Conditions, make/break operations:
-testvoltage UJe = 1,0 (V) ... L1-12: (24,3 Vac 5 P
L2-L3: (241,56 Vac

.L3-L1: [240,8 Vac
~festeurrent Mle = 1,0 (A) ..o L1: 4062 A P
.......................................................................... L2:

4‘(%,7 A
409, N

- power factor/time constant:

4A
0,62 \\

- frequency: (Hz)

- on-timo e

50 Hz\\)

589,7 ms

7
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- off-time (s}: 594 s
8.34.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a [1000%6s P
minimum of 1000 V
- no breakdown or flashover See appended table 7 P
- the leaking current for circuit-breaker suitable for |L1: < 0,1 mA P
isolation: (<2mA /1.1 Ue) L2:< 0,1 mA
L3: < 0,1 mA
8.34.4 Verification of temperature-rise ‘
- the values of temperature-rise do not exceed See appended table 3 P
those specified in tab. 7.
Temperature rise of main circuit terminals. Max: 584 K P
BOK (K):
conductor cross-sectional area (mm?) 240 mm?
test current le (A) 400 A P
8345  |Verification of overload releases S
Test current; 1.45 times the value of their current | 580 A (145x1,01In) P
setting at the reference temperature: (A} _
Conventional tripping time: 16 mi "gijg l'frgf p
<1h when In < 63A, <2h when [n > 83 A _ ,/‘_;/,’”“\’
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8.3.4 TEST SEQUENCE Il {Ics): D
8341 Test of rated service short-circuit breaking capacity
Test sequence of operation: 0 —t - CO -t~ CO
Type designation or serial number NM1-400R/3300
Sample no: 107#
Rated current: In (A) 400 A
Rated operational voitage: Ue (V) 690 Vac

Rated service short-circuit breaking capacity: (kA) 7,5 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V) _ s

Rated control supply voltage of shunt release: No shunt releases
Uc (V)

For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the current and time settings ‘
at maximum,.

closing mechanism energized with 85% at the rated i ”

Uc: (V)

The circuit-breaker is mounted complete on its own_ .
support or an equivalent support. '

Test made in free air:

Distances of the metallic screen's: (all sides) Front / Back: 0 mm, P
Left / Right : 100 mm,
Up / Down: 100 mm

The characteristics of the metallic screen:

- woven wire mesh N/A

- petforated metal P
- expanded metal Q\ ~ N/A
- ratio hole arealtotal area: 0,45-0,65 \ WV P
- size of hole: <30mm? \S P
- finish: bare or conductive plating P
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Test made in specified individual enclosure: ™~ N/A
Details of thase tests, including the dimensiens of the
enclosure:

Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) jLoad-star point P
Conductor cross-sectional area (mm?) : 240 mm? P
If terminals unmarked: LINE and LOAD are marked NIA
line connected at: (undersidefupside)
Tightening targues: (Nm) 10 Nm P
Test sequence of operation; O —~1-CO0 -t~ CO
- test valtage Ufle = 1,05 (V). L1-L2: 734,86 Vac P
............................................................ L2-03:|734,2 Vac
............................................................ L3-L1: [735,3 Vac s
- r.m.s. test current AC/DC: (A)
.......................................................................... L1: |7,75KA
.......................................................................... L2; [7,73KA
.......................................................................... L3: |7,60KA"
power factor/time constant : 1049
- Factor 'n” 17
- peak test current (A) 136 kA
Test sequence "0" s
- max, let-through current: (kApeak) ... L1, |815kA P
.......................................................................... L2: [859KkA
.......................................................................... L3: 19,70 kA
- Joule integral Pdt (KAZS) .o L1: |401,2kA%s P
.......................................................................... L2: |500,7 kA’s
.......................................................................... L3: |455,7 kA%s
Pause, t: (min) 3 min P
Test sequence "CO” :':_' :
- max. let-through current; (kApeak) ............... LT 16,82kA P
.......................................................................... L2: [9,58 kKA
.......................................................................... L3; 10,4 kA
- Joule integral Pdt (KAZS) ..o L1: |381,9kAZs
.......................................................................... L2: [d49,0 ki’s
.......................................................................... 1.3: 1,0%A%s
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Pause, t: {min} 3 min
Test sequence "CO”
- max. let-through current: (kApeak} ................ L1 [8,32 kA P
.......................................................................... L2: |8,67 kA
.......................................................................... L3: (10,4 KA
- Joule integral 17dt (KA28) .covoveverrenrierieceenee L1: |482,0kA’s P
.......................................................................... L2: |438,4 kA’s
.......................................................................... L3: |633,8kA%
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "O” No holes observed
| Cracks ohserved No cracks observed P
8342 Operational performance capability with current. o
Rated current: In (A) 400 A
Maximum rated operational voltage: Ue (V) 690 Vac
Conductor cross-sectional area (mm?) 240 mm?

Number of operating cycles per hour

B0 cycles per hour

Number (5% of the number given in column 4, tab. 8)
of cycles with current (total)
{closing mechanism energized at the rated Uc)

50 cycles (no electric closing

mechanism) == 7~
L RO

Applied voltage: closing mechanism (V) NIA
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the overload setting at .~

maximum and short-circuit setting at minimuin. .~

Conditions, make/break operations: .7 ‘_ >
- test voltage UlUe = 1,0 (V) vovvooovocvveeean, L1-L2: |694,4 Vac P
............................................................ L2-L.3: |694,2 Vac
............................................................ L3-L1: 695,56 Vac

~testcurrent Ifle = 1,0 (A) .o L1: [404,5A P
.......................................................................... L2: 4012 A
.......................................................................... 1.3; [405,1 A

- power factorftime constant: 0,80

- frequency: {Hz)

- on-time (ms):

80 Hz,
54\@ n\}/\
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AN
- off-time {s): 59,558 \_/
8.3.4.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a 1380V,5s P
minimum of 1000 V
- no breakdown or flashover See appended table 8 P
- the leaking current for circuit-breaker suitable for | L1: < 0,1 mA P
isolation: (<2mA /1.1 Us) L2: < 0,1 mA
£3:<0,1TmA
8.34.4  |Verification of temperature-rise g
- the values of temperature-rise do not exceed those | See appended table 4 P
specified in tah. 7.
Termperature rise of main circuit teriminels. Max: 59,3 K P
BOK (K):
conductor cross-sectional area (mm?) : 240 mm?
test current 1e (A) : 400 A P
8.3.4.5 Verification of overload releases
Test current: 1.45 times the value of their current | 580 A (1,45:x56:1n P
setting at the reference temperature: (A) /(/)‘{/H O\
Conventional tripping time: . P
<1hwhen In <63A, <2h whenin>83A .-~
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8.3.4 TEST SEQUENCE Il (lcs): .
8.3.4.1 Test of rated service short-circuit breaking capacity \_,_\

Test sequence of operation: O -t—-CO -1-CO \ '

Type designation or serial number NM1-400R/3300 ~J

Sample no: 108#

Rated current: In (A) 225 A

Rated operational voltage: Ue (V) 240 Vac

Rated service short-circuit breaking capacity: (k&) |50 kA

Rated control supply veltage of closing mechanism:
Ue ()

No electric closing mechanism |

Rated control supply voltage of shunt release:
Uc (V)

No shunt releases

N/A

For circuit-breaker fitted with adjustable releases, \ ” (}\
test shall be made with the current and time settings e
at maximum. “
closing mechanism energized with 85% at the rated Un? /1‘7 ” N/A
Ue: (V) DA A
The circuit-breaker is mounted complete on its own of N i P
support or an equivalent support.
Test made in free air: /! P
Distances of the metallic screen’s: (all sides) Front/ Back: 0 mm,

Left / Right : 100 mm,

Up / Down: 100 mm
The characteristics of the metallic screen: AT
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 \\ A\ R
- size of hole: <30mm? \ \” P
- finish: bare or conductive plating NJ
Test made in specified individual enclosure: N/A

Details of these tesis, including the dimensions of the
enclosure:
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™
Fuse "F". P
copper wire; diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point} | Load-star point \) P
Conductor cross-sectional area (mm?) : 95 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: {underside/upside)
Tightening torquas: (Nm) 10 Nm P
Test sequence of operation; O ~t-CO-t-CO P
- test voltage U/Ue = 1,05 (V).......ooooeeeennn o L1-R20 | 260 Vae P
e e e e, 12403 | 260 VaC
everreee L3111 2B0 Vace
- r.m.s. test current AC/DC, (A) p
.......................................................................... L1:
.......................................................................... L2:
.......................................................................... L37:
power factorftime constant : o P
- Factor "n”
- peak test current (A) : P
Test sequence "O”
- max. let-through current; (kApeak) ................ L. (22,4 kA P
.......................................................................... L2: (34,9 kA
.......................................................................... L3: (20,7 kA
- Jouls integral Pdt (MAZS) ..o L1 [1,22 MA%s P
.......................................................................... L2: |3,32 MA%s
.......................................................................... 13: |910KA’s
Pause, & (min) 3 min P
Test sequence "CO” -
- max. let-through current; (kApeak) ................ L1 |24,7 kA P
.......................................................................... L2: |343KA
.......................................................................... L3 |244kA
- Joule integral PPdt (KA®S) ..o L1: |2,90 MA%s P
.......................................................................... L2: 3,11 MA%s
.......................................................................... L3 [2140A%
Pause, {: (min) 3 min\ \\) p
<
ffi
/
{,
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Test sequence "CO”

- max. let-through current; (kApeak) ..o L1: 26,7 kA P
.......................................................................... L2: [287 KA
.......................................................................... 1.3; [36,6 kA

T L T —— L1 |1,83 MA%s P

.......................................................................... L2: |1.81 MA%s

.......................................................................... L3: |4,68 MA’s

Melting of the fusible element Mo melting of the fusible P
element

Holes in the PE-sheet for test sequence "0 Mo holes ohserved P

Cracks cbserved No cracks observed P

8.3.4.2 Operational performance capability with current.

Rated current; In (A)

Maximum rated operational voltage: Ue (V)

Conductor cross-sectional area (mm?) . _ ) N ] L

Number of opsrating cycles per hour \ o / e N/A
[

Number (5% of the number given in column 4, tab. 8) NIA

of cycles with current (tofal)
(closing mechanism energized at the rated Uc)

Applied voltage: closing mechanism (V) N/A

For circuit-breaker fitted with adjustable releases, N/A
tost shall be made with the overload setting at
maximum and shortt-circuit setting at minimum.

Conditions, make/break operations:

-test voltage UlJe = 1,0 (V) ... L1-L2: N/A
. L3-E1

- test curreni e = 1,0 (A) oo, L1i: NIA

.......................................................................... L2:

.......................................................................... L3:

- power factotr/time constant: N/A

- freguency: (Hz) N/A

P
O

N N/A

N/A

- oh-time {ms):

- off-time (s).
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8343 Verification of dielectric withstand

- equal to twice the rated operational voltage witha [1000V, 55 \, P
minimum of 1000 V

- no breakdown or flashover See appended table 7 P
- the leaking current for circuit-breaker suitable for |L1.<0,1mA P
isolation: (<2mA /1.1 Ue) L2: < 0,1 mA
L3: < 0,1 mA
8.3.4.4 Verification of temperature-rise e
- the values of temperature-rise do not exceed those 5y NA
specified in tab. 7.
Temperature rise of main circuit terminals. . : NIA
BOK (K): ~ p
conductor cross-sectional area (mm?) : N/A
test current le (A) NIA
8.3.4.5 Verification of overload releases : 4
Test current: 1.45 times the value of their current 326,3A (1,45x1,01In) P
setting at the reference temperature: (A)
Conventional tripping time: 24min11s P
<1h when In <B83A, <2hwhen in > 63 A

TRF No. IEC60947, 2F
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8.3.4 TEST SEQUENCE Il (lcs): N
8.3.4.1 Test of rated service short-circuit breaking capacity \J

Test sequence of operation: O -t -C0 -t-CO

Type designation or serial number

NM1-400R/3300

Sample no; B109#
Rated current: In (A) 400 A
Rated operational voltage: Ue (V) 415 Vac
Rated service short-circuit breaking capacity: (kA) |35 kA

Rated control supply voltage of closing mechanism:
Ue (V)

No electric closing mechanism |-

Rated control supply voltage of shunt release:

Ue (V)

Mo shunt releases

N/A

For circuit-hreaker fitted with adjustable releases, i &,

test shall be made with the current and time settings i / 7

at maximum. ) ([}/{\3\0

closing mechanism energized with 85% at the rated A \ N/A
U (V) N Ve b

The circuit-breaker is mounted complets on its own™ / o P
support or an eguivalent support.

Test made in free air: P

Distances of the metallic screen’s: (all sides)

Front / Back: 0 mm,
Left / Right ; 100 mm,
Up / Down: 100 mm

The characteristics of the metallic screen;

NIA

- woven wire mesh

- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65

- size of hole: <30mm’ & N P
- finish: bare or conductive plating NENAN

Test made in specified individual enclosure: N/A

Details of these tests, including the dimensions of the
enclosure:

TRF No. IEC80947 2
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N

Fuse "F" ~_ ~__ P
copper wire: diameter 0,8 mm, 50 mm long '
Gircuit is earthed at: (load-star- or supply-star point) Load-star point ' P
Conductor cross-sectional area (mm?) 240 mm? P
Iif terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside)

( Tightening torques: (Nm) 10 Nm P
Test sequence of operation: O —t-CO -t~ CO
- test voltage U/Ue = 1,05 (V)...... e LAAL2: 485 VaC P
............................................................ L2-1.3: [456 Vac
............................................................ L3-L1: 1455 Vac
-r.m.s. test current AC/DC: (A) P
.......................................................................... L1 |36,1KkA
.......................................................................... L2: ]35,9 kA
.......................................................................... L3: |35,0KkA -
power factor/time constant : 0,25 //::)i:/i:\‘fx} \\ P
- Factor "n” g2 // "//’] . "_NN \\
- peak test current (A} : ' o 74OKA \\ {\m& } )) P
Test sequence "0 "\"' . \\/ - \‘ % e _ _:"1
~ max. let-through current: (KAPEak) . ... L1 [390kA [ P
.......................................................................... L2: 28,2 KA

(| [ L3 [34,1KA

{
- Joule integral 12dt (MAZS} ...c.vvoriemiinnsmcinn L1 |5,76 MA%s P
.......................................................................... L2: |3,12 MA’s
.......................................................................... L3: |5,57 MA%s
Pause, t: (min) 3 min P
Test sequence "CO" '_ ‘
- max. let-through current: (kApeak) ..., L1: 34,0 kA P
.......................................................................... L2: [41,5kA
.......................................................................... L3: 1284 kA
- Joule integral Pdt (MA?S) ......cooovimreeeriiennens L1 [3,77 MA”s P
.......................................................................... L2: |8,04 MA%s
.......................................................................... 13 |2,54 MA%s
Pause, t: {min) (ﬁ‘niq N P
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Test sequence "CO” (\ s
- max. let-through current: (kApeak) ................ L1 40,1 kA B P
.......................................................................... L2 (27,1 kA
.......................................................................... L3: ]33,1kA
- Joule integral IPdt (MAPS) .._........coovevvo L1: 7,71 MA%s P
.......................................................................... L2: 2,28 MA%s
.......................................................................... L3: [3,78 MA%s
Melting of the fusible slement No melting of the fusible P
element
Holes in the PE-shest for test sequence "0” No holes observed
Cracks observed No cracks observed P
8.34.2 Operational performance capability with current, L
Rated current: In (A) 400 A
Maximum rated operational voltage: Ue (V) 415 Vac
Conductor cross-sectional area (mm?) : 240 mm? o ';
Number of operating cycles per hour 80 cycles per hour P
Number (5% of the number given in column 4, tab. 8)150 cycles (no electrlc closing
of cycles with current (total) mechapj sm? \ n N
{closing mechanism energized at the rated Ug) // e \
Applied voltage: closing mechanism (V) (/Lr, c,\ # ‘H N/A
For circuit-breaker fitted with adjustable’ releases / ! NIA
test shall be made with the overload setting at ,' _,-/
maximum and short-circuit setting at mlnlrpum ~ )
Conditions, makeforeak operations: ‘
-testvoltage WlUe =10 (V) .....................L1-L2: 416,5 Vac P
L2-1.3: |416,4 Vac
............................................................ L3-L1: |417,8 Vac
-testcurrent Ifle = 1,0 (A) ..o L1: 14071 A P
.......................................................................... L2: [4024 A
.......................................................................... L3: [4055A
- power factor/time constant: 0,84 P
- frequency: (Hz) 50 Hz P
- on-time (ms): o 49{8,6 ms P
- off-time (s): N LN P

\J
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8.3.4.3 Verification of dielectric withstand N~ \

- equal to twice the rated operational voltage with a 1000V, 558 P

minimum of 1000 V

- no breakdown or flashover See appended table 7 P

- the leaking current for circuit-breaker suitable for  |L1: < 0,1 mA p

isolation: (<2mA /1.1 Ue) L2: < 0,1 mA

L3 < 0,1 mA

8344 Verification of temperature-rise

- the values of temperature-rise do not exceed those | See appended table 5 P

specified in tab. 7.

Temperature rise of main circuit terminals. Man 51,6 K P

BOK (K):

conductor cross-sectional area (mm?) : 240 mm? P

test current le (A) 400 A P
8.345 Verification of overload releases 3

Test current: 1.45 times the value of their current 580 A (1,45x1,0In) P

setting at the referance temperature: (A)

Conventional tripping time: 7 min 3 P
B <{hwhen In <B83A, <2h when In > 63 A :

TRF No. |[EC60947_2F
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777 N\

8.3.4 TEST SEQUENCE II/HI {lcs=lcu): N/A
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835 TEST SEQUENCE Il (lcu)
Rated ultimate short-circuit breaking \ /
Except where the combined test sequence appiies.\hisla%tu@ge applies fo
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate shart-circuit breaking capacity higher than the rated short-time
withstand current.

, Eor circuit-breakers of utilization B having a rated short-time withstand current eqgual to
\( their rated ultimate short-circuit breaking capacity, this test sequence need not be
- made, since, in this case, the ultimate short-circuit breaking capacity, is verified when |
carrying out test sequence V.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number N1-400R/3300
Sample no: 1i1#
Rated current: [n (A) 400 A
Rated operational voltage: Ue (V) 240 Vac
Rated ultimate short-circuit breaking capacity: (xA) | 100 kA
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
Ue (V)
(( ' This test sequence need not be made when lcu = Ics

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately. P
The operating time shall not exceed the max. value stated by the zﬁ";a_:ﬁéfféﬁctﬂfé?f r
twice the current satting at the reference temperature, on a poleﬂ/ inglﬁ \ \ L

, - . lorhro®Ud )

Time specified by the manufacturer: 120s < t‘\\fﬁt@[f) y )3“‘ ” P
- Operation tme: (8) ..o L1; |475s \\:._ '
.......................................................................... 12; |420s L I e
.......................................................................... L3: [443s .7 T
........................................................................... N | e
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8352

The test sequence of aperations s O -1-CO

~7

NfA

For circuit-breaker fitted with adjustable releases,
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right :100 mm,
Up / Down: 100 mm
The characteristics of the metallic screen: Sen
- woven wire mesh P N/A
R ARG
- perforated metal // o Y P
- expanded metal N Moo |+ N/A
- ratio hole areaftotal area: 0,45-0,65 ,{;f P
- size of hole; <30mm?® S p
- finish: bare or conductive plating P
Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of the
enclosure:
Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star point} | Load-star point P
Conductor cross-sectional area (mm?) : 240 mm? P
If terminals unmarked: LINE and LOAD are marked N/A

iine connected at: {underside/upside)

Tightening, torques:; {Nm) 10 Nm
Test sequence of operat_ion: 0-t-CO

- test voltage UfUe = 1,05 (V) ... 1L | 254 Vac
............................................................ L2-L3: | 254 Vac
............................................................ L3-L1:|254 Vac

TRF No. 1EC60947_2F
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-r.m.s. test current AC/DC: (A) oieieenne L1 [101KA T P
.......................................................................... L2; [101kA
.......................................................................... L3: 104 kA
power factor/time constant : 0,20
- Factor "n" 2,2
- peak test current (Amax) 225 kA p
Test sequence "0 S
- max. let-through current: (kApeak) ................. L1 |39,3 kA P
.......................................................................... L2 [39,8kA
.......................................................................... L3: |29,0KkA
- Joule integral Pdt (MAPS) ..o L1: 4,32 MA%s T P
.......................................................................... L2 2,84 MAs PR I
.......................................................................... L3 |1,99 MA%s / C/”" TN \ \

Pause, t: (min) 3min~ | N
Test sequence "CO° e ’ 7 ' :
- max. letthrough current; (kApeak) ...........c..... 11 \ 40,9 kA | P
.......................................................................... L2 |26,0KA
.......................................................................... L3: [40,4 kA
- Joule integral Pdt (AZS) oo £1: 3,31 MA%s P
.......................................................................... L2: (1,28 MA’s
.......................................................................... L3: }4,31 MA®s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0" No holes observed P
Cracks observed No cracks abserved P
8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with @ | 1000V, 5s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for |L1:<0,9mA
isolation: (<BmA.[ 1,1 Ue) £2:<0,1mA
13: < 0,1 mA
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8.3.564

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for

twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s P
- Operation time: (8) ..o Li: |189s :\\\ P
.......................................................................... 12: |167s . ]1
.......................................................................... L3: 14887 o g ,/’
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835 TEST SEQUENCE i (lcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utiization B having a
rated ultimate short-circuit breaking capacity higher than the ratad short-time
P withstand current.
““* For circuit-breakers of utilization B having a rated short-time withstand current equalto|
: their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV, '
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number NM1-400R/3300
Sample no: 1124
Rated current: in (A) 400 A
Rated operational voltage: Ue (V) 690 Vac
Rated ultimate short-circuit breaking capacity: (kA) |15 kA /ff;‘ T
Rated control supply voltage of closing mechanism: No electiic clo ﬁmg( :&;Eﬁisﬁ N\
Uc (V) f AL I
- Aﬁ{_‘\{\_ﬂ%ﬂ s
Rated control supply voltage of shunt release: No shunt relggg ;
l‘ Uc (V) RN &
l This test sequence need not be made when lcu = st /
8.3.5.1 The operation of overload releases shall be verified at twice-’tﬁ‘é.fval‘éé of their current |
setting on each pole separately. S :
The operating time shall not exceed the max. value stated by the manufacturer for :
twice the current setting at the reference temperature, on a pole singly. S
Time specified by the manufacturer: 120s=t=<540s P
- Operation e (8) «oveeeierreimniis L1 1381s P
.......................................................................... k2: |370s
.......................................................................... 1.3, [443s
........................................................................... N:
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8352 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O —t - CO

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complate on its own P
support or an equivalent support.

Test made in free air; P
Distances of the metallic screen's: (all sides) Front / Back: 0 mm,

Left / Right : 100 mm,
Up / Down: 100 mm

The characteristics of the metallic screen:

- woven wire mesh . N/A
- perforated metal /?‘;f}_\’ tf'\\ P
- expanded metal // _ / /fl‘fh‘-m\\ \“ﬁ N/A
- ratio hole areaftotal area: 0,45-0,65 R \\W _.,} ‘:' P
- size of hole: <30mm? o \\\: m/ P
- finish: bare or conductive plating R / - P
Test made in specified individual enclosure; v . N/A
Details of these tests, including the dimensions of the

enclosure;

Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point) |Load-star point P
Conductor cross-sectional area (mm?) ; 240 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside)

Tightening, torques; (Nm) 10 Nm P
Test sequence of operation: Q -t - CO

- test voltage UflUe = 1,065 (V) ....................L1-L2: | 7355 Vac P
............................................................ .2-L3:|735,7 Vac

e e s  L3LT | 735,0 Vac

TRF No. [EC60047_2F w\
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«r.m.s. test current AC/DC: (A) oo.oooovooee. L1 [151KkA P
.......................................................................... L2: {153kA
.......................................................................... L3: 1153 kA
power factor/time constant : 0,29 /" "f TT\* \ P
- Factor "n" 2,0 / é \ \ P
- peak test current (Amax) : [s00 kA (( %/ ousi Q ] P
Test sequence "O" ‘
- max. let-through current: (kApeak) ................ L1, 224 KA ;
.......................................................................... L2: |20,5kA
.......................................................................... £3: |17,2KA
- Joule integral IPdt (MA28) ..o, L1, [2,59 MA%s P
.......................................................................... L2: 12,22 MA%s
.......................................................................... L3: 11,47 MA%s
Pause, t: {min) 3 min P
Test sequence "CO"
- max. let-through current: (kApeak) ................. L1: [209kA P
.......................................................................... L2: 17,1 kA
.......................................................................... L3: |23,9kA
- Joule integral Pt (A2S) .o, L1: 12,26 MA%s P
.......................................................................... L2 [1.27 MA®*s
.......................................................................... L3 |[3,06 MA%s
Melting of the fusible element No melting of the fusible P

element

Holes in the PE-sheat for test sequence "O” No holes observed
Cracks chserved No cracks observed P

8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a |1380V, 55 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 10 P
- the leaking current for circuit-breaker suitable for  |L1: < 0,1 mA P
isolation: (<6mA /1,1 Ue) L2: < 0,1 mA

L3 <0,1mA
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8.3.54

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max, value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly. O

.

e RS

Time specified by the manufacturer: t=5640s Vi (}i/_ﬁ\ Ry P
- Operation time: {8) ...c.ccciivvviivini e L1 |124 s ) P
.......................................................................... L2: |89s
........................................................................... N:
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8.3.6 TEST SEQUENCE Il {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal fo |
their rated ultimate short-circuit breaking capacity, this test sequence need not be '
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this
sequence. /,,—~ _-

ZAL T}
Type designation or serial number NM1-400R/3300 // ’;"(’“ L
Sample no: i13# [(/{ __'9])@,15
Rated current: In (A) 225A \\)M,k,
Rated operational voltage: Ue (V) 240’0#16 /\
v

Rated ultimate short-circuit breaking capacity: (kA) 100 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanisim

Uc (V)

Rated contral supply voltage of shunt release: No shunt releases
Uc (V)

This test sequence need not be made when lcu = Ics

8.3.6.1 The operation of overload releases shall be verified at twice the value of their current|:
setting on each pole separately.

The operating fime shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 120s=<t<540s

- Operation iMe: (S) ..o L1: |188s P
.......................................................................... .2, |184s
.......................................................................... £3: |191s
........................................................................... N:
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8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t - CO S
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on ils own P
support or an equivalent support,
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right :100 mm,
Up / Down: 100 mm

The characteristics of the metallic screen: /TT\, = ST

7N RN . :

; (W= :

- woven wire mesh &7 ﬂ\ \\ N/A
- perforated metal u U/é/‘”w“ ) '” P
- expanded metal o - ‘\ / > / o 7, N/A
- ratio hole areatotal area: 0,45-0,65 ; e / P
- size of hole; <30mm? R ¢ P
- finish: bare or conductive plating P
Test made in specified individual enclosurs: N/A
Details of these tests, including the dimensions of the
enclosure;
Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) |Load-star point P
Caonducter cross-sectional area (mm?) 95 mm?® P
If terminals unmarked: LINE and LOAD are marked NIA
line connected at: (underside/upside)
Tightening, torques: (Nm) 10 Nm P
Test sequence of operation: O —-t—-CO P
- test voltage UW/Ue = 1,06 (M) ........oeenn W L1-L2: [ 254 Vae P
............................................................ L2-L3; |254 Vac
............................................................ £3-L1: |254 Vac

TRF No. IEC60947_2F
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N\
- ... test urrent AC/DC: (A). ... roeerrossc s L1101 kA== P
................................................................................... L2 101 kA
................................................................................... L3104 kA
power factor/time constant . 0,20
- Factor "n’ 272 P
- peak test current (Amax) 225 kA P
Test sequence 0"
- max. let-through current: (kApeak) ... L1: 38,6 KA P
.......................................................................... L2: 138,5kA
.......................................................................... £3: |26,8KA
- Joule integral I7dt (MAZS) ... E1: [3,99 MA%s . =l P
.......................................................................... L2 ]2,50 MA”s Fr SR hy
.......................................................................... L3 |1,44 MA%s / ﬁ/"’ 'T‘ \\
Pause, t; {min}) 3min 7' {[ /[/J’hﬂ ) ='P]i
Test sequence "CO" - \\\7 \\{5 1
- max. let-through current: (kApeak) ............. L1 {204 KA - AT
.......................................................................... L2: [320kA-7
.......................................................................... L3: |39,5kA
- Joule integral Pdt (AS) ..o L1: [1,36 MA%s P
.......................................................................... L2 3,00 MA®s
.......................................................................... L3 13,12 MA%s
Melting of the fusible element No melting of the fusible P
element
Haoles in the PE-sheet for test sequence "0" No holes observed
Cracks observed No cracks observed P
8353  |Verification of dielectric withstand L
- equal to twice the rated operational voltage with a [1000V, 55 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the feaking current for circuit-breaker suitable for {L1: < 0,1 mA
isolation: (<6mA /1,1 Ue) L2: < 0,1 mA
L.3: < 0,1 mA

TRF No. IEC60947_2F
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8.35.4 Verification of averload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s

-~ Operation time: {8) oo L1: [136s P
.......................................................................... L2 |87s
.......................................................................... .3: |105s
........................................................................... N:

TRF No. IEC60947 _2F
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8.3.5 TEST SEQUENCE Il {leu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated shott-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to .
their rated ultimate short-circuit breaking capacily, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when |:
carrying out test sequence IV,
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number NM1-400R/3300
Sample no: C114#
Rated current: In (A) 400A
Rated operational voltage: Ue (V) 415 Vac
Rated ultimate short-circuit breaking capacity: (kA) |[70kA
Rated control supply voltage of closing mechanism: | No electric closing mechanism :
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when Icu = les
8.3.5.1 The operation of overload releases shalt be verified at twice the value of their current
setting on each pole separately. :
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly. R
Time specified by the manufacturer: 1208 5t<540s P
- Operation time: {8) ..o LL1: §226s P
.......................................................................... L2; |223s
.......................................................................... L3: |218s
........................................................................... N:
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8352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 —t-CO :
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated NIA
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air:
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right :100 mm,
Up / Down: 100 mlrr Y

The characteristics of the metallic screen: // (“,//,_,\ \
- woven wire mesh “ //,o DUA ) - NIA
- perforated metal k{ P
- expanded metal v N/A
- ratio hole area/total area: 0,45-0,65 P
- size of hale: <30mm? P
- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure;
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mim long
Circuit is earthed at; (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?} 240 mm? P
If terminals unmarked: LINE and LOAD are marked NIA
line connected at: (uhderside/upside)
Tightening, torques: {Nm) 10 Nm P
Test sequence of aperation; © -t - CO
- test voltage UWUe = 1,05 ¢(V) ...................L1-L2. |447 Vac
............................................................ L2.13: |445 Vac
............................................................ L3-L1: j446 Vac

TRF No. IECB0947_2F
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-r.m.s. test current AC/DC. (A)..........oa L1: | 70,3 kA P
................................................................. L2: | 70,5 KA ,
................................................................. L3: | 70,0 kA -
power factorfiime constant : 0,20
- Factor "n* 2.2 P
- peak test current (Amax) : 157 kA P
Test seqguence "0’ - _'
- max. let-through current: (kApeak) ................ L1: |36,6 kKA P
.......................................................................... L2: |43,5KA
.......................................................................... L3: |48,2KA
- Joule integral IPdt (MA®S) ..o L1 [3,15 MA%s
.......................................................................... L2: 8,38 MA%s e
.......................................................................... L3 [114MAs | i/ U
Pause, t: {min) - {3 min :
Test seqguence "CO" Je
- max. let-through current: {(kApeak) ............... L1 |42,3KA
.......................................................................... L2 {522 kA
.......................................................................... L3: [43,4 KA
- Joule integral Pdt (A%8) ..o, L1: 16,07 MA%s P
.......................................................................... L2 }12,5 MA%s
.......................................................................... L3: |5,00 MA%s
Melting of the fusible element No melling of the fusible P
element
Holes in the PE-shaet for test sequence "0”" No holes observed P
Cracks observed No cracks observed P
8353 |Verification of diglectric withstand |
- aqual to twice the rated operational voltage with a | 1000V, 5 s ‘ P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for | L1: < 0,2 mA P
isolation: (<6mA /1,1 Ue) L2: <02 mA
1.3: <02 mA

TRF No. IEC80947 2F
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8354

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=540s

- Operation time: (S} oo L1: [123s B P
.......................................................................... L2: |134s
.......................................................................... 13 M24s”
........................................................................... N:
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.
8.3.5 TEST SEQUENCE Il (leu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated uttimate short-circuit breaking capacity higher than the rated shori-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to |:
their rated ultimate short-circuit breaking capacity, this test sequence heed not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when |
carrying out test sequence IV.
For integrally fused circuit-hreakers, test sequence V applies in place of this
sequeance. ] 3 -
Type designation or serial number - © |NM1-400R/4300 ' ,,5-::.‘——-7\:
test for 3 phases /,/}{_- N
Sample no: 1904 ] {/////‘Vm _
Rated current: In (A} 400 A \W/\I Lo
Rated operational voltage: Ue (V) 240 Vac L /Q\' '
Rated ultimate short-circuit breaking capacity: (kA) | 100 kA L /
Rated control supply voltage of closing mechanism: Nbl electric closing machanism
Ue (V)
Rated control supply voltage of shunt release: No shunt releases
Ue (V)
This test sequence heed not be made when lcu = lcs
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current

setting on each pole separately.

The operating time shall hot exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 120815405

- Operation Ime: (8) ..o L1, |424s p
.......................................................................... L2 |416s
.......................................................................... L3 |240s
........................................................................... N:

TRF No. IEC60947_2F
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8.3.5.2 Test of rated ultitmate short-circuit breaking capacity .
The test sequence of cperations is O -t - CO \\>——\:—\\ i o
For circuit-breaker fitted with adjustable releases, . N/A
test shall be made with the current and time '
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air:
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
: Left / Right :100 mm,
Up / Bown: 100 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal / a \,/T‘ \ P
7~
- expanded metal N/A
K ] . U//WQJ 1;\ \\
- ratio hole area/total area_:_O,45-0,65 M / ) } P
_ size of hole: <30mm2 | ] /
_ finish: bare or conductive plating o / P
Test made in specified individual enclosure: / N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse " P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) {Load-star point P
Conductor cross-sectional area (mm?) 240 mm? F
If terminals unmarked: LINE and LOAD are marked NIA
line connected at; (undersidefupside)
Tightening, torques: (Nm) 10 Nm
Test sequence of operation: O —t—-CO
- test voltage UUe = 1,06 (V) ..o, L1-L2: [254 Vac
............................................................ L2-1.3: | 254 Vac
............................................................ L3-L1: [254 Vac iy ,f
/]
TRF No. IEC60947_2F //
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-r.m.s. test current AG/DC: (A)  LT: 101 kKA P
L2: 101 kA
L3: 104 kA
(%, T e =
power factortime constant ; ‘81&0_/
- Factor "n" 2,2 P
- peak test current (Amax) . 225 kA
Test sequence "0" SR
- max. let-through current: (kApeak) ................. L1: 1384 kKA P
.......................................................................... L2 |38,9KA
.......................................................................... L3: 254 KA
- Joule integral Pdt (MA®S) e L1 53,81 MA®s P
.......................................................................... L2 2,71 MA?s T
.......................................................................... L3 [137MAs R o
Pause, t: (min) 3 min // //ﬂ \ p
Test sequence "CQO" . AL [~
- max. let-through current: (kApeak} ................. L1 |422KA " el P
.......................................................................... 23 | 34,6 KA
.......................................................................... L3: |259KA
- Joule integral Pdt {APS} ..o L1 1462 MA®s P
............................................................................. 12: |2,18 MA®s
............................................................................. 13: 11,48 MA®s
Meiting of the fusible element No melting of the fusible P
element
Hales in the PE-sheet for test sequence "0” No holes observed P
Cracks observed No cracks ohserved P
8363 | Verification of dielectric withstand R
- equal to twice the rated operational voltage witha [1000V,5s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for L1 <0,1TmA P
isolation: {<6mA 1,1 Ue) 12: < 0,1 mA
| L3: < 0,1 mA

TRF No. [ECB0947_2F
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8354

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s
- Operation time: (8) . Li: |128s
.......................................................................... L2: [148s
.......................................................................... £3: [125s
........................................................................ =3} BN R
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8.3.5 TEST SEQUENCE Ill {icu) O

Rated uliimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-hreaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV.

For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.

Type designation or serial number ‘ NMi1-400R/4300
test for phase ¥ N5 =,

Sample no. 110# / ,/“\\\ "\\\
Rated current: In (A) 400 A u . ( //(Mm ) % }]

Rated operational voltage: Ue (V) 240 Vac Ry \/ . / ]

>

Rated ultimate short-circuit breaking capacity: (kA) {100 kA

Rated control supply voltage of closing mechanism: | No electric c\losing mechanism |

Uc (V)

Rated control supply voltage of shunt release: No shunt releases
Ue (V)

This test sequence need not be made when lcu = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current ;
setting on each pole separately. ;

The operating time shali not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 120s<t=540s
- Operation time: {8) v.ovoienrie i L1:
.......................................................................... L2:
.......................................................................... 13: |240s
........................................................................... N:

TRF No. [EC60947_2F
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8.35.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t--CO \ \“\
For circuit-breaker fitted with adjustable releases, \/ NS N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air. P
Distances of the metallic screen's: (all sides) Front / Back: 0 mm, P

Left / Right : 100 mm,

The characteristics of the metallic screen:

Up / Down: 100 mm

- woven wire mesh

- perforated metal p
- expanded metal N/A
- ratio hole areaitotal area: 0,45-0,65 p
- size of hole; <30mm2 p
- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {foad-star- or supply-star point) Load-star point P
Conductor cross-sectional area {(mm?) : 240 mm? P
if terminals unmarked: LINE and LOAD are marked N/A
line connected at; (undersidefupside)
Tightening, torques: (Nm) 10 Nm P
Test sequence of operation: O -t~ CO P
- test voltage UUe = 1,05 (V) oo L1 P
................................................................ L2
................................................................ [.3; 1148 Vac Ay
A
TRF No. IEC60947_2F i P
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-r.m.s. test current AC/DC: {(A)... oo L1; P
................................................................ L2:
................................................................ L3:
power factor/time constant 0,20 P
- Factor "'n” 2.2 P
- peak test current (Amax) 132 kA P
Test sequence "0” s
- max. let-through current: (kApeak) ................ L1: P
Zﬁf.ﬁﬁ'.ﬁﬁ'_fﬁﬁﬁﬁfﬁlﬁﬁﬁﬁﬁﬁﬁlﬁﬁilﬁi]i)]iI]Z]'.ZﬁiZ'.Z]fﬁfﬂﬁﬂﬁﬁﬁﬁﬁiﬁﬂﬁﬁllﬁjlﬁﬁlitgé 21,2 kA
- Joule integral Pdt (MA?S) ... L1:
.......................................................................... L2
.......................................................................... L3: 11,38 MA%s
Pause, & (min} 3 min
Test sequence "CO" -
- max. let-through current: (kApeak) ................ L1
e ek
- Joule integral Pdt (A%S) ..o L1 P
e 66 A
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence 0" No holes observed P
Cracks observed No cracks observed P
8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a | 1000V, 5 s P
minimum of 1000 V for 5 seconds
- 1o breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for [L3: < 0,1 mA P
isolation: (<8mA /1,1 Ue) N: < 0,1 mA

TRF No. IEC60947 2F
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8.3.64

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s
- Operation time: (8) .o L1: Co B8 oy P
.......................................................................... L2:
.......................................................................... L3: -

N:
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8.3.5 TEST SEQUENCE 1l {leu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to

circuit-breaker of utilization category A and to circuit-breaker of utilization B having a

rated ultimate short-circuit breaking capacity higher than the rated short-time

withstand current, _

For circuit-breakers of utilization B having a rated short-time withstand current equal to [+

their rated ultimate short-circuit breaking capacity, this test sequence need not be

made, since, in this case, the ultimate short-circuit breaking capacity, is verified when

carrying ou test sequence IV,

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1-400R/4300 1

test for 3 phases /ﬁ/\v i N o
Sample ho: 164# 7 47 /
Rated current: In (A} 400 A R \'" '\ C?,q’
(74 3 - s

Rated operational voltage: Ue {V) 690.Vac . / \’ \;t)-—--_

Rated ultimate short-circuit breaking capacity: (kA) |15 kA T

Rated control supply voltage of closing mechanism: | No electric 'closing mechanism |

Uc (V)

Rated control supply voltage of shunt release: No shunt releases

Uec (V)

This test sequence need not be made when lcu = Ics
8.3.5.1 The operation of overload releases shall be vertified at twice the value of their current :

setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 1205=t<540s

- Operation tiMe: (8) ..o 1.1: |288s P
.......................................................................... L2 1257 s
.......................................................................... L3 |273s
........................................................................... N:

TRF No. IEC60947_2F
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8352 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O —t - CcO

For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the current and time

settings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent stupport.

Test made in free air. P

Distances of the metallic screen's: (all sides)

Front / Back: 0 mm,
Left / Right :100 mm,
Up / Down: 100 mm

The characteristics of the metallic screen:

- wovern wire mesh

- perforated metal

- expanded metal

_ ratio hole areaftotal area: 0,45-0,65

- size of hole: <30mm?2

- finish: bare or conductive plating ‘ P
Test made in specified individual enclosure: / ) N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F". P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at; (load-star- or supply-star point) |Load-star point P
Conductor cross-sectional area (mm?) : 240 mm? p
If terminals unmarked: LINE and LOAD are marked NIA
line connected at: {underside/upside)

Tightening, torques: (Nm) 10 Nm P
Test sequence of operation: O —~t— cO

- test voltage UlUe = 1,05 (V) .o L1-L2: |7586 Vac P
............................................................ L2-1.3: |756 Vac
............................................................ L3-L1: | 756 Vac

TRF No. IEC60947_2F
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- r.m.s. test current AC/DC: (A).cooovinl, L1: 115,1 kA o
................................................................. L2: | 15,0 kKA
................................................................. £3: 15,1 kA
power factor/time constant : 0,29 P
- Factor "n” 20
- peak test current (Amax) : 30,6 kKA P
Test sequence “0" "
- max. let-through current: (kApeak) ............... L1: [22,6 KA P
.......................................................................... L2, (20,5kA
.......................................................................... £3: |253KA
- Joule integral Pdt (MA®S) oo L1 |[3,08 MA®s P
.......................................................................... L2: 12,30 MA%s Y
.......................................................................... L3: BSSMAfs" r..H‘\\\ |
. : / (o o "‘ e ) . ;li
Pause, t. (min} 3 mi / - ,‘x) \ i
Test sequence "CO” ( C om/ M e NET
- max. letthrough current; (kApeak) ................. L1: §20, 3\ \ B &_:; [ //,f’: P
.......................................................................... L2 [20,3R R A
.......................................................................... L3: {28,7 kA ™o
- Joule integral PBdt (AZ8) .o L1 [2,65 MA?s P
............................................................................. L2: |2,46 MA®s
............................................................................. L3: (4,81 MA%s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "O° No holes observed P
Cracks observed No cracks observed
8.3.5.3 Verification of dielectric withstand

- equal to twice the rated operational voltage with a
minimum of 1000 V for 6 seconds

1380V, 58

- no breakdown or flashover

See appended table 10

- the leaking current for circuit-breaker suitable for
isolation: (<BmA /1,1 Ue)

L1: <0,1 mA
L2: < 0,1 mA
L3: < 0,1 mA

TRF No. [ECB0947_2F
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8.3.5.4 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s P
- Operation time: (8) ..o, L1: |182s P
.......................................................................... L2: |160s
.......................................................................... L3: |[164s 7
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18.3.5

TEST SEQUENGE 11 {icu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-lime
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to -

their rated ultimate short-circuit breaking capacity, this test sequence need not be

made, since, in this case, the ultimate short-circuit breaking capacity, is verified when -

carrying out test sequence v,

For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.

Type designation or serial number NM-400R/4300
test for phase + N

Sample no. 191#

Rated current: In {A) 400 A

Rated operational voltage: Ue (V) 690 Vac

Rated ultimate short-circuit breaking capacity: (kA) 15 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism

Uc (V)

Rated contral supply voltage of shunt release: No shunt releases

Uc (V)

This test sequence need not be made when lcu = Ics

The operation of overload releases shall be verified at twice the value of their current|:

8.3.5.1
setiing on each pole separately. :
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly. S
Time specified by the manufacturer: 120s5=t<540s P
- Operation ME: {8) vew i L1: P
.......................................................................... L2:
.......................................................................... L3: [290s
.............................................................. ST \

L
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8.3572 Test of rated ultimate short-circuit breaking capacity

The test sequence of operatidns is0Q-1-CO

For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the current and time
settings at maximun.

closing mechanism energized with 85% at the rated N/A
Uc: ()

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air: P
Distances of the metallic screen’s: (all sides) Front/ Back: 0 mm, P

Left / Right :100 mm,
Up / Down: 100 mm

The characteristics of the metallic screen:

- woven wire mesh /C x‘ 2 _[j / h NIA

- perforated metal ///// \ \\ )

71 I ot
- expanded metal e . U\\MDQ_}L’H ) By l}] N/A

- ratio hole areaftotal area: 0,45-0,65 ' b /\‘ f sl j' P
- size of hole: <30mm?2 . / } P
- finish; bare or conductive plating / P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long

Gircuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor cross-sectional area (mm?) 240 mm? P
If terminals unmarked: LINE and LOAD are marked NIA
line connected at: (underside/upside)

Tightening, torques: (Nm} 10 Nm P
Test sequence of operation. O —t—CO P
-test voltage UMJe = 1,05 (V) oo L1 P
................................................................ L2:
................................................................ L3: |438 Vac

I
TRF No. |[EC60947_2F ;Z/g 7
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LN f—"\_\
- r.m.s. test current AC/DC: ( L1 P
.......................................................... N 3
................................................................ 13 |9,01kA
power faciorftime constant : 0,50 P
- Factor "n” 1,7 P
- peak test current (Amax) : 15,5 kA P
Test sequence "0" o
- max. let-through current: (kApeak) ................. L1: P
.......................................................................... L2
.......................................................................... L3 {10,8KA
- Joule integral Pdt (kAZS) ...ocoieeie e L1 P
.......................................................................... L2
.......................................................................... L3: |824 kA%*s et
Pause, t: (min) 3 min f// e ”\‘ \ P
Test sequence "CO" - (( :'/Ucmmm\ \!
- max. let-through current: (kApeak) ............... L1 (I e
.......................................................................... L2: . o
.......................................................................... L3: | 11,1KA -
- Joule integral Pt (KAZ8) ....covoivioover s L1: ) P
............................................................................. L2
............................................................................. L3: [842 kA’s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence 0" No holes ohserved P
Cracks observed No cracks observed
8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage witha {1380V, 5s P
minimum of 1000 V for § seconds
- no breakdown or flashover See appended table 10
- the leaking current for circuit-breaker suitable for 1L3: < 0,1 mA
isolation; (<BmA/ 1,1 Ue}) N: < 0,1 mA

TRF No. 1EC60947_2F
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8.354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for

twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=540s
- Operation tme: {8) ..o L1
.......................................................................... L2
.......................................................................... L3: [208s
........................................................................... N:

TRF No. IEC80947_2F
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8.3.5 TEST SEQUENCE i (lcu) (\
Rated ultimate short-circuit breaking \
Except where the combined test sequence appiies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current, k
For circuit-breakers of utilization B having a rated short-time withstand current equal to _tj
their rated ultimate short-circuit breaking capacily, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV,
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number NM1-400R/4300
test for 3 phases e
?I [ ;,L-“kt._'ﬁj'l P
Sample no; 165# _ ;J_,j/_' /7 ~ SN
Rated current: In (A) 225A f! M_-Q@H;] w
Rated operational voltage: Ue (V) 240 Vac 5 / \f(;.; '/’ o
Rated ultimate short-circuit breaking capacity: (kA) 1'0(_J KA - / ! ,
Rated control supply valtage of closing mechanism; |No elégtric closing mechanism | '
Uc (V)
Rated control supply voltage of shunt release: No shunt releases )
Uc (V) C
This test sequence need not be made when lcu = lcs
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current )
selting on each pole separately. y
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setling at the reference temperature, on a pole singly.
Time specified by the manufacturer: 120s<ts540s
- Operation time: (S) v, L1: [191s P
.......................................................................... L2: ]183s
.......................................................................... L3: [259s
........................................................................... N

TRF No. [ECB0947_2F
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8.356.2 Test of rated ultimate short-circuit breaking capacity S~
The test sequence of operations is O —t-- CO
For circuit-breaker fitted with adjustahle releases, N/A
test shall he made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Ue: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front/ Back: 0 mm, P
Left / Right ;100 mm,
Up / Down; 100 mm
The characteristics of the metallic screen: o
- woven wire mesh N/A
- parforated metal // . l"l T X " P
- expanded metal ((/7/qo(px m\ N/A
- ratio hole arealtotal area: 0,45-0,65 %/
- size of hole: <30mm2 - ]*\[Krf T
- finish: bare or conductive plating / P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" p
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {toad-star- or supply-star point) | Load-star point P
Conductor cross-sectional arsa (mm?®) : 95 mm? P
if terminals unmarked: LINE and LOAD are marked NIA
line connected at: (underside/upside)
Tightening, torques: (Nim) 10 Nm P
Test sequence of operation: O -t~ CO
- test voltage U/lUe =105 (V) ... L1-L2: 263 Vac
............................................................ L2-1.3; |262 Vac
............................................................ L3-L1: [263 Vac .

TRF No. [EC60847_2F
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-r.m.s. test current ACIDC: (A) oo L1: {101 kA P

................................................................. L2: i 103 KA

................................................................. L3: 1105 kA

power factor/time constant : 0,20 P

- Factor 'n” 2,2

- peak test current (Amax) 229 kA P

Test sequence “0” L

- max. let-through current: (kApeak) ..o L1: [40,4 KA P

.......................................................................... L2 §23,5kA

.......................................................................... L3 |26 3KA

- Joute integral Pdt {MAPS) ..o L1 | 3,40 MA%s P

.......................................................................... L2: 1831 kA% -

.......................................................................... L3: [1,41 MA%s / = r” T,

Pause, t; (min) 3 min // / H\(' ¥\ P

Test sequence "CO” . // S :;; -";:

- max. let-through current: (kApeak} ............c.... L1 |21,5kA \ o/ s /f P

.......................................................................... L2, [359KA.. Lo

.......................................................................... L3: . 40,6 kA

 JoUlS Integral Pt (A} oo 4- |1.49 MAZ? P

............................................................................. L2: |3,65 MA®s

............................................................................. L3 13,35 MA%s

Melting of the fusible element No melting of the fusible P

element

Holes in the PE-sheet for test sequence 0" No holes observed P

Cracks ohserved No cracks observed P
8.35.3 Verification of dielectric withstand

- equal to twice the rated operational voltage with a 1000V, 5s P

minimum of 1000 V for 5 seconds

- no breakdown or flashover See appended table 9 P

- the leaking current for circuit-breaker suitable for [L1: < 0,1 mA

isolation: (<6mA /1,1 Ue) L2: < 0,1 mA

£3: < 0,1 mA

TRF No. IEC60947_2F
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8354 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setiing on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly. ‘
Time specified by the manufacturer: ts540s e p
- Operation HME: (8) —wrveeweeruvurrmsrerssrrrevesssnsrnsee Li; |144s & _}If-\--#\ P
.......................................................................... L2: (123s '
.......................................................................... L3 |132s i

T B — j"N A

TRF No. [EC80947_2F
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8.3.5 TEST SEQUENCE [l {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated shori-time withstand current equal to |
their rated ultimate short-circuit hreaking capacity, this test sequence need not be o
made, since, in this case, the ultimate shori-circuit breaking capacity, is verified when |-
carrying out test sequence 1V, g

For integrally fused circuit-hreakers, test sequence V applies in place of this

sequence.
Type designation or serial number NM1-400R/4300

test for phase + N
Sample no: 192# L
Rated current: In (A) 25A ‘ '{ 7/ /
Rated operational voitage: Ue (V) 240 Vac ) [ A
Rated uitimate short-circuit breaking capacity: (kA) [100kA o / o l; ;
Rated control supply voltage of closing mechanism: | No electric clo!{ing mechanism
Uc (V)
ﬁat(e\c/j) control supply voltage of shunt release: No shunt releases

c

This test sequence need not be made when lcu = ics

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current
seiting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 120551540 s P
- Operation HMe: (8) ... L1i: P
.......................................................................... L2
.......................................................................... L3: [259s
........................................................................... N:

TRF No. IECB0947 _2F
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8352 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O -t -~ CcO

For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the current and time
seftings at maximum.

closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P

support or an equivalent support.

Test made in free air:

Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right :100 mm,
Up / Down: 100 mm

The characteristics of the metallic screen: / i H\\ S
- woven wire mesh / / ﬂ_\ \\ N/A

- perforated metal | (f /A/’m ) P
- expanded metal N \M / / N/A

- ratio hole area/total area; 0,45-0,65 LT / P
- size of hole: <30mm?2 /

- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse 'F™ P
copper wire: diameter 0,8 mm, 50 mwm long

Circuit is earthed at: (load-star- or supply-star point) | l.oad-star point P
Conductor cross-sectional area (mm?) : 95 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside)

Tightening, torques: (Nmy} 10 Nm P
Test sequence of operation: O -t - CO P
-test voltage UUe = 1,05 (V) o..ooncinn L1 P
................................................................ L2:
................................................................ L3: | 146 Vac /

TRF No. IEC60947_2F % (}/\ .
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-

-r.m.s. test current AC/IDC (AY. ... LT P
e e
power factorflime constant : 0,20 P
- Factor "n” 2,2
- peak test current {Amax) : 134 kA P
Test sequence "0” o ._ |
- max. letthrough current: (kApeak) ... LT P
BT PR T
- Joule integral Pdt (MA?S) ..o L1: e P
e o SO
paiee (i S e e A I
Test sequence "CO” L ‘ \\_ /M //
- max. let-through current: (kApeak) T N P
B G |27k
- Joute integral IPdi (MAZS) ..o L1; P
............................................................................. L2
............................................................................. L3 1,53 MA®s
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence 0" No holes observed
Cracks observed No cracks observed P

8353 Verification of dielectric withstand (i

- equal to twice the rated operational voltage witha [1000V, 55 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for  |L3: < 0,7 mA
isolation: (<6mA /1,1 Ue) N: < 0,7 mA

TRF No. IEC60947 2F m . %
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8.3.5.4 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The aperating time shall not exceed the max. value stated by the manufacturer for
twice the current selting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s

- Operation HMe: (8) v L1: P
.......................................................................... L2:
.......................................................................... L3

TRF No. IECE0947 _2F
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8.3.5 TEST SEQUENCE Ili {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to |-
their rated ultimate short-circuit breaking capagcity, this test sequence need not be i
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence 1V,

For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.

Type designation or serial number NM1-400R/4300 |
| estior3phases /#1133
Sample no: B166# ///// y \ \

Rated current: In {A) 400 A W{%‘?@‘f“" i
Rated operational voltage: Ue (V) 415Vac V/ "":"H‘; - ‘ e
Rated ultimate short-circuit breaking capacity: (kA) - 70kA / T
Rated control supply voltage of closing mechanism: | No electric closing mechanism |.
Uc (V)
Satg;:l) control supply voltage of shunt release: No shunt releases

c

This test sequence need not be made when lcu = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 1205 5t5540 s

- Operation ime: {S) ... Lt [331s P
.......................................................................... L2: [310s
.......................................................................... L3: |272s
........................................................................... N:

TRF No. IEC60947 _2F \—/\
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8.35.2 Test of rated ultimate shart-circuit breaking capacity

The test sequence of operations is O —t-- CO

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.

closing mechanism energized with 85% at the rated NIA
e (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P

Left / Right :100 mm,
Up / Bown: 100 mm

The characteristics of the metallic screen:

e

- woven wire mesh e 1‘:()\ .N/A

- perforated metal : // ‘ %ﬁﬂ\ \\ P

- expanded metal _ - U/ LM bu ) - JJ NIA
B Ay

- ratio hole areaftotal area; 0,45-0,65

. 7
-4 o Ry A K 5
e . e

- size of hole: <30mm2

- finish: bare or conductive plating / P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

Fuse "F": P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at; (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) 240 mm? P
If terminals unmarked: LINE and LOAD are marked N/A

line connected at: (underside/upside)

Tightening, torgues: (Nm) 10 Nm

Test sequence of operation: O --t—CO

- test voltage UUe = 1,05 (V) ... oeeeeenn L1020 1447 Vac
............................................................ [2-1.3: |445 Vac
............................................................ £3-1.1: [446 Vac

TRF No. IEC80947_2F
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-r.m.s. test current AC/DC: (A)o.. oo L1 | 70,3 KA P
................................................................. L2: |70,5kA
................................................................. L3 | 70,0 KA
power factorftime constant 0,20 P
- Factor"n” 2,2
- peak test current (Amax) : 157 kA P
Test sequence "O°
- max. let-through current: (kApeak) ................. L1; (40,2 kA P
.......................................................................... L2 |48,3KkA
.......................................................................... L3 |24,9KA
- Joule integral IPdt (MA2S) ..o L1 15,89 MA%s P
.......................................................................... L2: 947 MA%s
.......................................................................... L3: |1,18 MA%s
Pause, {: {min) 3min . ' P
Test sequence "CO” o Y
- max. let-through current: (kApeak) ................ L1: |s05Kka ./ P
.......................................................................... £2: |356KA
.......................................................................... iL.3: |42,2KA
- Joule infegral 12dt (A%S) .o L1 8,40 MA%s P
............................................................................. L2: 14,29 MA%s
............................................................................. L3: 11,4 MA%s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0" No holes observed P
Cracks ohserved No cracks abserved P
8353  |Verification of dilectric withstand S
- equal to twice the rated operational voltage with a {1000V, 53 P
mnimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9 P
- the leaking current for circuit-breaker suitable for  |L1: < 0,4 mA
isolation: (<BmA /1,1 Ue) L2: <04 mA
L3; < 0,4 mA

TRF No. IEC80947_2F
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8.3.54

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s

- Operation ime; {8) ..o 11 |123s

.......................................................................... L2: |74s
.......................................................................... L3: |81s.
........................................................................... N: |

TRF No. IEC60947_2F
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8.3.5 TEST SEQUENCE Ili {lcu)

Rated ultimate shori-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and fo circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current,

For circuit-breakers of utilization B having a rated short-time withstand current equal to |-+
their rated ultimate short-circuit breaking capacity, this test sequence need not be =
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when -
carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1-400R/4300 /://
test for phase + N /Z/}

Sample no: 1934

Rated current: In (A} 400 A

Rated operational voltage: Ue (V) 415 Vac

Rated ultimate short-circuit breaking capacity: (kA) {70 KA -

Rated control supply voltage of closing mechanism: | No electric closing mechanism
Ue (V)

Rated contro! supply voltage of shunt release: No shunt releases

Ue (V)

This test sequence need not he made when fcu = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current ‘i X
setting on each pole separately. '

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 1208 st<540s P
- Operation time: (8) .o vvevrerre Lt P
.......................................................................... L2:
.......................................................................... L3 [261s
........................................................................... N:
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8352

Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is O --t - CO

N/A

For circuit-breaker fitted with adjustable releases,

test shall be made with the current and time

settings at maximum.

closing mechanism energized with 85% at the rated NIA

Uc: (V)

The circuit-breaker is mounted complete on its own P

support or an equivalent support.

Test made in free air. P
Front / Back: 0 mm, P

Distances of the metallic screen’s: (all sides)

1

" |Left/Right 100 mm,

Up / Down: 100 mm .

The characteristics of the metallic screen:

//5"“

- woven wire mesh

- perforated metal / / / / //m q } P
- expandad metal { / / / N/A
- ratio hole areaftotal area: 0,45-0,65 L s P
- ize of hole: <30mm2 o

- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

englosure:

Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm fong

Circuit is earthed at: (load-star- or supply-star point) Load-star point P
Conductor cross-sectionai area (mm?) : 240 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at; {underside/upside)

Tightening, torgues: (Nm) 10 Nm P
Test sequence of operation: 0 —t—-CO P
~testvoliage UUe=1,06 (V) ..o oo L1 p
e i va

TRF No. IEC60947 _2F
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Clause Requirement + Test Result - Remark Verdict
-r.m.s. test current AC/DC; (Ao £1: P
ZZZZif'.ﬁﬁZﬁﬁ'.ZI'.'.'.Z'.Z'.'.'.'.'.'.ZT.I'.'.I]]'.Z'.'.ﬁﬁﬁﬂ'_ﬁﬁﬁI’.'.'.'.'.Zﬁﬁ'.ﬁ'_'_'_'.'.tgé 42,8 ¥%A
power factor/time constant : 0,25 P
- Factor "'n” 2.1
- peak test current (Amax) . 90,2 kKA P
Test sequence "0” 5o
- max. let-through current: (kApeak) ... L1: P
ﬁﬁ'_'.ﬁﬁﬁﬁﬁ]'.ﬁﬁile',lﬁ'.'.',ﬁﬁﬁﬁﬁlﬁﬁilﬁ]'.ijﬂf.ﬁﬁ'.'.ﬁﬁﬁIﬁﬁlﬁﬁﬁll‘.ﬁﬁ]iﬁlﬁﬁﬁﬂlﬁiﬁiﬁt%i 29,5 kA
- Joule integral Pdt (MA®S) . L1 P
I'.IZ'.-ZZIZli‘.li’.ﬁﬁlﬁﬁ'.ﬁlﬁZ'.ZZZZZI'.ZIZZZ'.ZIZII]ZZ'.fﬁﬁIIﬁifﬁﬁﬁﬁ'.ﬁ]’.ﬁl]i’.'._ffltgi 27AMAS LT T
Pause, t: {min) 3 min AN P
Test sequence "CO"
- max. let-through current: (kApeak} ................ L1: ) P
SN o 267
- Joule integrat Pdt (MA?S} oo L1 7 P
I'.I'.Z'.ﬁ'.I'_Iﬁﬁ'_ﬁﬁ'.'.fI'.Ifl'.'.'.f.'.ﬁﬁﬁﬁﬁﬁﬁﬁﬁZ'.I'.IZII'.]Z'.Z'.'.ﬁﬁﬁZZ'.'.'.I]ZZ'.Z'.'.ZII'.Z'_1%5 2,48 MAZs
Melting of the fusible element No melﬁng of the fusible P

element
Holes in the PE-sheet for test sequence "O" No holes observed
Cracks ohserved No cracks cbserved

8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a 1000V, 5s P
minimum of 1000 V for 5 seconds
- no hreakdown or flashover See appended table 9
- the leaking current for circuit-breaker suitable for L3 <0, mA P
isolation: (<6mA /1,1 Ue) N: <0,1 mA

TRF No. I[EC60947_2F %/( O/\
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Clause

Requirement + Test

Result - Remark

Verdict

8.3.54

Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for

twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<540s
- Operation time: {S) .o L1: P
.......................................................................... L2: L
.......................................................................... L3: |155s |,
........................................................................... No | a
' i
/)
/ 'jn
i

TRF No. [EC60947_2F
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J
{EC 60947-2
Clause Requirement + Test Result - Remark Verdict
836 TEST SEQUENGE IV N/A T
8.3.7 TEST SEQUENCEV N!Aj
838 TEST SEQUENCE VI: Combined test sequence N/A w
Annex B Circuit-breakers incorporating residual current protection N/A j
Annex C | Individual pole short-circuit test sequence N/A
\ﬁmex F Additional tests for circuit-breakers with electronic over-current protection NIA
Annex H individual pole short-circuit test sequence NIAT
Annex J Electromagnetic compatibility (EMC) — Requirements and test methods for N/A
circuit-breakers
Annex L Circuit-breakers not fulfilling the requirements for overcurcent protection NIA
lﬁnex M |Modular residual current devices (without integral current hreaking dewce) N/A
/(‘ L ‘ : \“\ —
Annex N | Electromagnetic compatibility (EMC) - - // N/A
Additional requirements and test methods for dewces not covey;{
and M e v \:
' N
Annex O | Instantaneous trip circuit-breakers (ICB) L / ‘\' \} T N/A

TRF No. [ECE0947
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Clause Requirement + Test Result - RenM ' Verdict
TABLE 1: Heating Tost (Seq 1, 8.3.3.6, sample number 163#) P
Test current (A): . 400 A —
AMBIENE (°C) vttt 22,3°C —
Thermocouple Locations max. temperature rise measured, max. temperature [imit,
{K) (K)
Line side Terminal 1 487K 80K
Load side Terminal 2 40,5 K 80K
Line side Terminal 3 437K 80K
Load side Terminal 4 445K 80K
Line side Terminal 5 424 K 80K
|oad side Teiminal 6 | 386K 80K
Side enclosure 330K ///:;;fL E;}i-..\GO K
Front enclosure 28,9 K // ya \ 5\0 K
Actuator 13K \\/W:}W” } 35 K

e

S .
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Clause Requirement + Test Result - Remark® Verdict
TABLE 2: Heating Test (Seq |, 8.3.3.6, sample number B105#) P
Test CUITENE {A) oot s e 400 A —
AMDIENE (PC): 1ottt 22,3°C —
Thermocouple Locations max. temperature rise measured, max. temperature limit,
(K} (K)
Line side Terminal 1 447K 80K
Load side Terminal 2 451K 80K
Line side Terminal 3 482 K 80K
Load side Terminal 4 493K 80K
Line side Terminal & 47,5 K gfffBO K
Load side Terminal 6 473K // o ‘éc‘) K\
Line side Terminal N 43,4 K [l Lo o‘%? K
Load side Terminal N 46,5 K XA { /»’
Side enclosure BI9K | " = /\/
Front enclosure 302K\ /
Actuator 15,3 K /

TABLE 3: Heating Test (Seq I, 8.3.4.4, sample number 106#) P
Test GUITENE (AY e 400 A —
AMDIENE (PCY: trvvrer oo 232°C —_
Thermocouple Locations max. temperature rise measured, imax. temperature limit,
(K) (K)
Line side Terminal 1 553K 80K
|.oad side Terminal 2 584 K 80K
Line side Terminal 3 533K 80K
Load side Terminal 4 572K 80K
Line side Terminal 5 50,0K 80K
Load side Terminal 6 555K BOK

4,

TRF No. IECE0g4A7_2F
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IEC 60947-2 N
Clause Requirement + Test Result - Remark Verdict
TABLE 4: Heating Test (Seq |, 8.3.4.4, sample number 107#) P
Test curtent (A ..o 400 A —
AMDIENE (PC) e e 232°C —
Thermaocouple Locations max. temperature rise measured, max. temperature limit,
{K) ()
Line side Terminal 1 52,7 K 80K
Load side Terminal 2 485K 80K
Line side Terminal 3 51,8K 80K
Load side Terminal 4 54,5 K 80K
Line side Terminal 5 554 K 80K
Load side Terminal 6 593K 80 K
TABLE 5: Heating Test (Seq [I, 8.3.4.4, sample number B109#) P
Test current (A). .o 400 A —
AMBIENE (T e 22.9°C —
Thermocouple Locations max. temperature rise measured, max. temperature limit,
(K) L (K)
Line side Terminal 1 419K ST 80K
Load side Terminal 2 45,5 K 13, O\ 8ok
Line side Terminal 3 a2ak W) ok
Load side Terminal 4 485K \(>//</ 7]— /’ "80K
Line side Terminal 5 | ‘44:4 K / [ 80 K
Load side Terminal 6 Cstek [ 80 K

TRF No. IEC60047_2F
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together and the enclosure or mounting plate, with the
contacts in all normal positions of operation

IEC 60947-2 .
Clause Requirement + Test Result - Remark/ Verdict
TABLE 6: dielectric strength (Seq |, 8.3.3.5, sample number 183# and B105#) P
test voliage applied between: test potential applied (V)| breakdown { flashover
{Yes/No)
Between all the terminals of the main circuit connected No
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles No
connected together and to the enclosure or mounting
plate, with the contacts in all normal positions of
operation
Bstween the incoming and outgoing terminals with the No
circuit-breaker open
supplementary informnation: NfA
TABLE 7: dielectric strength (Seq Il, 8.3.4.3, sample number 106#, 108# and P
B109#)
test voltage applied between: test potential applied (V) | breakdown / flashover
(Yes/No)
Between all the terminals of the main circuit connected No

Between each pole of the main circuit and the other poles
connected together and to the enclosure or mounting
plate, with the contacts in all normat positions of
operation

Between the incoming and outgoing terminals with the
circuit-breaker opan

supplementary information: N/A

TABLE 8: diclectric strength (Seq 11, 8.3.4.3, sample number 1074#) P

test voltage applied between: test potential applied (V)| breakdown / flashover
(Yes/No)

Between all the terminals of the main circuit connected No
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles No
connected together and to the enclosure or mounting
plate, with the contacts in all normal positions of
operation
Between the incomi rq and outgoing terminals with the No
circuit-hreaker opefi/ /

supplementary iﬁyﬁpétion: N/A

TRF No. IEC60§47_2F
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Clause Requirement + Test Result - Réngrk Verdict
TABLE 9: dielectric strength (Seq |1, 8.3.5.3, sample number 110#, 1 1%#,\1 134, P
C114#, 165#, B166#, 192# and 193#)

test voltage applied between:

test potential applied (V)

breakdown / flashover

circuit-breaker open

(Yes/No)
Between all the terminals of the main circuit connected 1000V No
together and the enclosure or mounting plate, with the
confacts in all normal positions of aperation
Betwean each pole of the main circuit and the other poles 1000 V No
connecied together and to the enclosure or mounting
plate, with the contacts in all normal positicns of
operation
Betweaen the incoming and outgoing terminals with the 1000V No

supplementary information: N/A

circuit-breaker open

TABLE 10: dielectric strength (Seq Ill, 8.3.5.3, sample number 112#, 164# and P
191#)
test voitage applied hetween: test potential applied {V) | breakdown / flashover
(Yes/No)
Between all the terminals of the main circuit connected No'
together and the enclosure or mounting plate, with the '
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles No
connected together and to the enclosure or motinting
plate, with the contacts in all normal positions of
operation
Between the incoming and outgoing terminals with the No

supplementary information: N/A

TRF No. IEC60947_2F
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IEC 60947-2 .
Clause Requirement + Test Result - Remark Verdict
TABLE 11: clearance and creepage distance meastirements p
clearance cl and creepage Ui (V) Uimp (kW) | required cf | <l (mm) | required der | dcr {mm)
distance der at/of: {mm) {rom)
Between poles 800V 8 kv 8 mm 27,8 mm 12.5mm 47,8 mm
Belween five parts and parts
- tended to be earthed 800V 3 kY 8 mm 38,6 mm 12,5 mm | 38,6 mm
Between the contacts in the 800V g kv gmm | 305mm | 125mm |436mm
open position
Between five parts and 800V N, smm | 128mm | 125mm |169mm
&ctuator
TABLE 12: Resistance to fire {(Glow wire test) P
No. Dascription Colour Temp. °C burning after drops support -
t(s) burning
1 Base Black 860 °C Os No No P
2 Cover White 950 °C Os No No i
3 Actuator Black 960 °C Bs No No P
4 Leading lever Yellow g60 °C 4s No No P
TABLE 13: Resistance to tracking (tracking test) p
Specimen Verdict
Description Colour | Drops | Thick | Burfing Current Testvoltage s
Base Black 50 3 mm N <;9‘-'§3\/ =78y P
Cover White | 50 | 3mm N | ogAdoud ?}5\)3\ P
Handle Black 50 3mm N Sdsh | . 975y P
Leading lever Yellow | 50 | 3mm N PAopal 178V P

TRF No. IE

047 _2F

iy




Page 141 of 152 Report No. W0808102.51

N

IEC 60947-2 ~—

TRF No. IECE6Y47_2F

\
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Photographs

Front view, 3P + N MCCB
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Back view, 3P + N MCCB
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Load terminal view, 3P + N MCCB

TRF No. /[ECB0947 _2F

L, N0




Page 146 of 152 Report No. W0808102.51

IEC 60947-2

LINE marking, 3P + N MCCB

RF No. [EC80947_2F

ALY



Page 147 of 162

IEC 60947-2

Front view, 3P MCCB
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Open view, 3P + N MCCB
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Side view, 3P MCCB

Back view, 3P MCCB
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Load terminal view, 3P MCCB

BN

Line terminal view, 3P MCCB
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LINE marking, 3P MCCB

LOAD marking, 3P + N MCCB
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CITMCHK HA U3NUTAHUATA B TECTOBW HQK/IAL 3A NM1-125 ~ 630

Ne ONMUCAHME

1 Otuwa MHpopmauma

2 Mponyxtosa uHGOpPMaUKA

3 TecToBM gaHHK

4 CHimKa Ha asTomaTa

5 KpaTKo M310KeHWe Ha TecTa

6 Maprunposka

7 KoHcrpyruma

8 WznckBahua 3a pabora

9 Tecroge

10 MexaHUUHM XapaKkTepUCTURK HA KAemuTe

11 WznuTtaTtenHa nocieaosatendoct [ — obuio npegcrasave, npoba 1-1,2 nonoc

12 W3nuTatenHa nocaeposatentoct | — obuo npeacrasade, npoba 12,3 nosioc (
13 ManinraTenta nocaegosarentoct | —obuo npeacragane, npoba  1-3,4 nojtoc

14 Manutatensa nocaegeeaventocr Il {Ics)

15 WsnutaTtentra nocnegosatenrocr /1Nl (Ics=lcu) — npoda 11-1,2 nomoc

16 Usnutatenna nocnegosatennoct /Il {les=lcu) — npoba 11-2,2 nomoc

17 Manutateana nocnegoearentoct I/l {les=lcu) — npo6a I1-3,2 nonwoc

18 HManurarenna nocnegosavenHocr /1 {lcs=lcu) — npoba 11-4,3 nonsoc

19 Wanutatenna nocnegosatenHoct II/1Il (les=icu) — npoba H-5,3 noatoc

20 HManuTatenHa nocnegosaresiHoct /I {les=Icu) — npoba H-6,3 nomoc

21 Wsnurarenna nocnegosarentoct I/l (Ics=lcu) — npoba 11-7,4 ronioc

22 Vianutatenda nocnegosatennoct il (lou) — npo6a 11l-1,4 nosmoc Tecteadum npu 1P+N
23 Apyru

24 TonAuHeH Tect

25 ArenerkTpyudHa crabunanocT

26 M3mepBaHe Ha DE3CNACHOTO PA3CTOAHME 238 MOHTAX

27 Cuna Ha 3aTaArale Ha bonToseTe

28 Ma0bpwnMBOCT Ha noXkap v oroneH Kaben (
29 CHMMKOB maTepman Ha TeCcTBaHOTO Usgenue

Hata: 07.08.2015 r.
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Summary of testing:
The circuit breakers of NM1-630R, NM1-630H and NM1-630S are fully identical except the short circuit

capacities and type references marked on the labels, Therefore, the tests conducted on NM1-630R (with
maximum short-circuit breaking capacity) are deemed to cover the tests on NM1-630H and NM1-630S.

Tests performed (name of test and test clause):

Rated Test Number Seq i Seq i
Model current | voltage | of poles Seq Seq i 3phases | 1phase+
test N test
B30 A 690 Vac X X X NIA
630 A 415 Vac N/A X N/A
NM1-630R/3300 3P
630 A N/A X N/A
240 Vac
400 A N/A X N/A
630 A 690 Vac X NIA X
630 A 415 Vac NIA NIA X
NM1-630R/4300 3P+N
630 A NIA NIA X
240 Vac
400 A NIA N/A . K

Note:

X means the test was conducted

N/A means the test is not applicable

Testing location:

All tests except test of rated service shori-circuit breaking capacity at 240 Vac, 415 Vac and seq |l were

conducted in:

KEMA Quality Testing Services (Zhejiang} Co., Lid.
Neo.5 Changjiang Road Great Bridge Industrial Park North Baixiang Wenzhou, Zhejiang, 325603, P. R. China.

Tests of rated sarvice short-circuit breaking capacity at 240 Vac, 415 Vac and seq lil were conducted in:

. N

TILVA - 505 Wu Ning Road, Sfa\nghai, P.R. China

Summary of compliance

The MCCBs comply with EN

oup Di

ﬁoa\a[ Differences:
fferences,

TRF N?. IECB0947_2F
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Test item particulars: test item vs. test requirements

3. Classification

3.1. Utilization category: (A orB). .o A
3.2, Interruption medium: (air, vacuum, gas Break)............ < Air
3.3. Design: (open construction, moulded case) ... ... Moulded case

3.4, Method of contralling the operation mechanism:
(dependent manual, independent manual, dependent
power, independent DOWET ) ... : Independent manual

3.5. Suitability for isotation: (suitable, not -suitable)...... ... Suitable

3.6, Provision for maintenance: (maintainable, non
MaNtAINABIEY ... : Nen-maintainable

3.7. Method of installation: (fixed, plug in, withdrawable ... : Fixed

3.8. Degree of protection: (IP ¢ode) ..., T NIA

4.7. Type of release (thermo-magnetic / electronic) ........... : Thermo-magnetic
4.8. Integral fuses (integrally fused circuit-breakers)

Type and characteristics of SCPD ... CNA

7.3 Electromagnetic compatibility (EMC)

Environment A or B ... (A

Circuit-breaker for use on phase-earthed systems............. : NIA
Circuit-breaker for use in 1T SYSEMS. .. T NA

Rated and limiting values, main circuit:

- rated operational voltage: Ue (V) . 1220/ 230/ 240/ 380/ 400/ 415/660 /
620 Vac

- rated insulation voltage: Ui (V) o 1800V

- rated impulse withstand voltage: Uimp (kKV)...n (8 kV

- rated operational current: le (Ao 400 A, 450, 500 A, 800, B30 A

Skind of GUrrent ... CAC

- conventional free air thermal current: th (A)...o e 400 A, 450, 500 A, 600,630 A

- conventional enclosed thermal current: khe (A) ... TINFA

(Ao 1400 A, 450, 500 A, 600, 630 A

- current rating for four-pole circuit-byeaker

-number of POIES ..o AN - 3P for the MCCBs with type reference /3300'

3P + N (N pole do not have protection) for the
MCCBs wilh type reference /4300°

-rated frequency: (Hz) ..o 150 /60 Hz

- integral fuses (rated values) ..., T NIA

TRF No. IECB084Y_2F
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rated service short-circuit breaking capacity: lcs (kA)

rated ultimate short-circuit breaking capacity: lou (KA). .....:

rated short-time withstand current: low (kA/S)................ e NIA

Page 6 of 150 Repoit No. W0808102.63

Rated duty :
-eight-hour duty .o, - NA
- uninterrupted duty: TU (A) o 1400 A, 450, 500 A, 600, 630 A
Short-circuit characteristic ; '
rated shart-time making capacity: lem (KA. oo, " NM1-630R;

30 kA up to 680 Vac,

154 kA up to 415 Vac,

220 KA up to 240 Vac

NM1-630H:

30 KA up to €90 Vac,

105 kA up to 415 Vac,
187 kA up to 240 Vac

NM1-630S:

24 kA up to 690 Vac,
73,5 KA up to 415 Vac,
105 kA up to 240 Vac

NM1-830R:

15 kA up to 690 Vac,
70 kA up to 415 Vag,
100 kA up to 240 Vac

NM1-630H:

15 kA up to 680 Vac,
50 kA up to 415 Vac,
85 kA up to 240 Vac

NM1-6308:

12 kA up to 690 Vac,
35 KA up to 415 Vac,
50 kA up to 240 Vac

lcs = 50% lcu

TRF yE660947_2F
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Controf circuits -

Elecirical controf circuits :

-kind of current: {AC, DC) oo T NIA
- rated frequency: (HZ) o T INIA
- rated control cirguit voltége: Uc ( nature, frequency, V) .. N/A
- rated control supply voltage: Us (nature, frequency V) . N/A
Air supply control circuits: (pneumatic or electro-pneumatic) :

- rated pressure and 1is Mit..........coon TNIA

- volumes of air, at atmospheric pressure, required for
each closing and each opening operation....................... TINFA

Auxillary circuits

Rated and limiting values, auxiliary circuits:

- rated operational voltage Ue (V) ... T NFA
- rated insulation voltage: Ui (M} ..o INIA
- rated operational current: e (A).....ccoiie i - N/A
-kind of cUrrent ... T NIA
- rated freguency: (HZ) ..o s TNIA
- UMIBEN OF CIFCUIS ... T N/A
- number and kind of contact elements ... : N!A
- rated uninterrupted current: U (A) ..o - N/A.-
- utilization category: (AC, DC, current and voltage) .......... (N/A
Short-circuit characteristic :

- Rated conditional short-circuit current (kKA).......coo e tN/A
- kind of protective device ... tNIA

TRF No. [ECG0847_2F
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Releases :

Ty shuntrelease. ..o, NIA
2} Ovear-current release ... Yes
A) INSIANIANEOUS ... Yes
b) definite time delay ... N/A
cinversetime delay ..., Yes
- independent of previous load ..., N/A
- dependent on previous load; (for example thermal

type release) ... e Yes, thermal type release
3) Undervaltage release (for opening)...........ooooooveeeenn. N/A
4) Other releases. ..o oo, N/A
Characteristics :

1} Shunt release and undervoltage release {for N/A
OPBIMNGY oottt er e eeseaees e e :

- rated control circuit voltage: Uc (nature, frequency, V) N/A

-kind of current ..., N/A

- rated frequency: (FACY. ..o, e NIA

2} Over-current release.........ooooeoeeeeveoeeeeeeeeee e, Yes

srated CUMTENE, ..o e 400 A, 450, 500 A, 600, 630 A

-Kind of GUITENT ..o AC

- rated frequency: (FAC). e, 50/60 Hz

- cuirent setting (or range of settings) ...........coc.cocevvvn. fnverse time delay release setting: 1,05 1n, 1,3 In

Instantaneous release setting: 10 In
- time seftings (or range of settings) ... Tripping time 22 h (1,05 In)

Tripping time <2 h (1,3 In)

10 In; Instantaneous

TRF No. IEC60947_2F
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Classification of installation and use............cccci . Fixed
SUDPHY CONNECHON ......ovvvvvrescis s eeese e e - Prepared copper conductors (cable with lug)
Possible test case verdicts:
- test case doss not apply to the test object................ © N/A
- test object does mest the requirement...................... . P (Pass)
- test object does not meet the requirement................. . F (Fail)
TESHNG ..o e e e
Date of receipt of testitem ... ;200812
Date (s} of performance of tests ... . 2009-02 ~ 2010-06

General remarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(See Enclosure #)" refers to additional information appended to the report.

"(See appended table}' refers to a table appended to the report.

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

Although it is not mentioned on first page, the following standards were also taken inte consideration, no
deviation was found: I

- EN60947-2: 2006 +A1: 2009

General product information:

The technical data of the MCCB are listed on page & to 8 of this report,

The factory name and address:

Zhejiang CHINT Electrics Co., Lid.
No.1, Chint Road,Chint Industrial Zone, North Baixiang, Yueqing, Zhejiang, P.R. China

TRF No. IEC60947_2F
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IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
52 MARKING
a) The following data shall be marked on the circuit-breaker itself or on a name plate or

nameplates attached to the circuit-breaker, and located in a place such that they are
visible and legible when the circuit-breaker is installed,

- rated current: 830 A p

- suitability for isolation, if applicable, with the Suitability for isclation
symbol — 13

- indication of the open and closed position: P
with O and | respectively, if
symbols are used
b) Marking on equipment not needed to be visible after mounting:

- manufacturer's name or trademark CHINT P
- type designation or serial number NM1-630R P
- IEC 60947-2 if the manufacturer claims compliance P
with this standard.

- utilization category A P
- rated operational voltage(s) Ue 220/230/240/380/400/ P

415/ 6@0_?/-698;\@:

- Circuit-breaker for use in IT systems: /{ SN P

Circuit-breaker for which all values of rated voltage #
have not been tested according to annex H or are not !.f R
covered by such testing, shall be identified by the L

symbolkﬁ]which shall be marked on the
circuit-breaker immediately following these values of
rated voltage

- value (or range)/Ofthe rated frequency andfor 50 /60 Hz P
the indication DJ {cr symbeol) '

- rated service slwortﬁ:ircyit breaking capacity. Ics lcs = 50%Icu
- rated ultimate Wuit breaking capacity. Icu 15 KA up to 890 Vac, P
70 KA up to 415 Vac,
100 kA up to 240 Vac
- rated short-time withstand current, (lcw) and N/A
associated short-time delay, for utilization
category B

TRF No. [EC60847_2F
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IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
- line and load terminals, unless their connection is | LINE / LOAD marked P
immaterial
- neutral pole terminals, if applicable, by the letter N N marked P
- protective earth terminal, where applicable, by the NIA
symbol acc. 7.1.9.3 of part 1
- ref. temperature for non-compensated thermal 40°C P
releases, if different from 30°C
c Marked on the circuit-breaker as specified in item b), or shall be made available in the
manufacturer's published information:
- rated short-circuit making capacity (lem) N/A
(if higher than specified in 4.3.5.1)
- rated insulation voltage. (Ui) if higher than the 300V P
maximum rated operaticnai voltage)
- rated impulse withstand voltage (Uimp), when 8 kV //ﬂ—l::;\ P
declared. VA
. . i -
- pollution degree if other than 3 Ny We@pm \ i \f\i N/A
¥ I
- conventional enclosed thermal current (ithe) if : \».\ _,../_ N N/A
different from the rated current: S T '(,;:"3/
- IP Code, where applicable: / = N/A
- minimum enclosure size and ventilation data (if any) < N/A
to which marked ratings apply:
- details of minimum distance between Front / Back: 0 mm, P
circuit-breaker and earthed metal parts for Left / Right: 100 mm,
circuit-breaker intended for use without enclosure: | Top / Bottom: 100 mm
- r.1n.s sensing if applicable, according to F.4.1.1 N/A
- suitability for environment A or B A P
d) The following concerning the opening and closing devices of the circuit-breaker
shall be ptacefl either on their own nameplates or on the nameplate of the
circuit-breakey: y
- rated contro] circiit Yloliage of the closing device, N/A
and rated freque r AC:
Ry
- rated control circuit Vchtage of the shunt release N/A
andfor of the under-voltage release, and rated
frequency:
- rated current of indirect over-current releases: N/A

TRF No, IEC80847_2F .
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IEC 60947-2

Clause Requirement + Test Result - Remark Verdict
- number and type of auxiliary contacts and kind of N/A
current, rated frequency (if AC) and rated voltages of
the auxiliary switches, if different from those of the
main Gircuit.

e} [ermina! shall be clearly and permanently identified in acc. with 1EC 80445 and annex
- line terminal LINE is marked P
- load terminal LOAD is marked
- neutral pole terminal "N” N is marked P
- protactive earth terminal @ NIA
- terminal of coils {A/B) N/A
- terminal of shunt release (B) N/A
- terminals of under-voltage release (D) N/A
- terminals of interlocking electromagnets (E) N/A
- terminals of indicated light devices (X) N/A
E te;minals of contact elements for switching devices e N/A

no ,

TRF No. IEC60847_2F
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7.1

CONSTRUCTION

7.1.1

Withdrawable circuit-breaker

N/A

In the disconnected position (main- and auxiliary circuits)

Isolating distances for circuit-breaker suitable for
isolating warranted:

N/A

Mechanism fitted with a reliable indicating device
with indicates the position of the isolating contacts.

N/A

Mechanism filted with interlocks which only permit
the isolating contacts to be separate or re-closed
when main contacts are open

N/A

Mechanism fitted with interlock, which only permit
the main contacts to be closed when the isolating
contacts are fully closed.

N/A

Mechanism fitted with interfock, which only permit
the main contacts to be closed when in disconnected
position.

N/A

The isolating distances between the isolating
contacts cannot be inadvertently reduced.

NiA

7.4.2.1
part 1

Resistance to abnormal heat and fire

See appended table 12

7.1.3 part1

Current-carrying parts and their connection

7.1.4

Clearances and creepage distances:

For circuit-breakers for which the manufacturer has declared a value of rated impulse

withstand voltage. [(Uimp.)

Clearances distar‘l:es:”

- Uimp is given a#: X/\

8 kv

- max. value of ré(ed/ operkational voltage to  earth

600V

- nominal voitage of supply system:

220/230/240/380/400/
4157660 /690 Vac

- overvoltage category:

i

- pollution degree:

3

- field-in or homogeneous:

tnhomogeneous field

- minimum clearances (mm):

8 mm

TRF No. IEC60947_2F
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IEC 60947-2

Clause Requirement + Test Result - Remark Verdict

- measured clearances (mmy): 13,0 mm P

Creepage distances:

- rated insulation voltage Ui (V) 800V

- pollution degree 3

- comparative tracking index (V) 175V

- material group lla

~ minimum creepage distances (mm) 16,8 mm

- measured creepage distances (mm) 35,7 mm P

7.1.5 part 1 | Actuator

7.1.5.1 Insulation
part 1

The actuator of the equipment shall be insulated from P
the live parts for the rated insulation voltage and, if
applicable, the rated impulse withstand voltage

If it is made of metal, it shall be capable of being / FEIIAY] NA
satisfactorily connected to a protective conductor e
unless it is provided with additional reliable insulation

By

If it is made of or covered by insulating material, any
internal metal part, which might become accessible
in the event of insulation failure, shall also be
insulated from live parts for the rated insulation
voltage

N

7.15.2 Direction of movement

The direction of operation for actuators of devices N/A
shall normally conform to IEC 80447,

Where devices cannot conform tothese P
requirements, e.q. due to speciallapplications or
alternative mounting positions, thay shall be clearly
marked such that there is no doub a% "I

and "0" positions and the direction & operation

7.1.6 part 1 | Indication of contact position

7161 Indicating means
part 1

When an equipment is provided with means for N/A
indicating the closed and open positions, these
positions shall be unambiguous and clearly indicated

TRF No.[?@bw_zF
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This is done by means of a position indicating device
(see 2.3.18)

N/A

If symbols are used, they shall indicate the closed and open position respectively, in

accordance with FEC 60417-2:

- 60417-2-IEC-5007 I On(power)

-60417-2-IEC-5007 O  Off (power)

For equipment operated by means of two
push-buttons, only the push-button designated for
the opening cperation shall be red or marked with the
symbol "O"

N/A

Red colour shall not be used for any other
push-button

The colours of other push-buttons, illuminated
push-buttons and indicator lights shall be in
accordance with IEC 60073

N/A

7.1.6.2
part 1

Indication by the actuator

When the actuator is used to indicate the position of+|

the contacts, it shall automatically take up or stay,
when released, in the position corresponding to that
of the moving contacts; in this case, the actuator
shall have two distinct rest positions corresponding to
those of the moving contacts, but for automatic
opsning a third distinct position of the actuator may
he provided -

77

Additional safety requirements for equipment suitabte for isolation

7.1.7.1

Additional constructional requiremeants for equipment suitable for isolation

(Ue > 50 V):

in acc. with the requirements necesgary to satisfy the isolating function. Indication of

Equipment suitable for isolation shalkprovide in the open position an isolation distance
the main contacts shall be provide by one or mare of the following means:

N 1
- the position of the actuator \ \ /\
AN
- a separate mechanical indicator '

NIA

- visibility of the moving contacts

N/A

When means are provided or to lock the equipment
in the open position, locking only be possible when
contacts are in the open position

N/A

TRF No. [ECE0847, 2F
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Actuator front-plate fitted to the equipmentin a P
manner which ensures cotrect contact position
indication and locking

The indicated open position is the only position in P
which the specified isolation distances between the
contacts is ensured.

- minimum clearances across open contacts (see 8 mm
Table Xill, Part 1) (mm;}

- measured clearances (mm} : 28,7 mm P

- test Uimp across gap (kV) : 12,3 kV P

7.1.7.2 Supplementary requirements for equipment with provision for electrical interlocking
with contactors or circuit-breakers:

auxiliary switch shall be rated according o NIA

IEC 60 947-5-1

If equipment suitable for isolation is provided with an N/A
auxiliary switch for the purpose of eleclrical
interlocking with contaclor (s} or circuit-breaker(s)
and intended to be used in motor circuits, the
following requirements shall apply unless the

equipment is rated for AC-23 utilization category

The time interval between the opening of the N/A
contacts of the auxiliary switch and the contacts of
the main poles shall be sufficient to ensure that the
associated cantactor or circuit-breaker interrupts the
current before the main poles of the equipment open

Unless otherwise stated in the manufacturer's NIA
technical literature, the time interval shall be not less
than 20 ms when the equipment is operated
according {o the manufacturer instructions

Compliance shall be verified by measyring the time N/A
interval between the instant of opening of the
auxiliary switch and the instant of operiing
main poles under no-load conditions when t
equipment is operated according to the
manufacturer’s instructions

During the closing operation the contacts of the NIA
auxiliary switch shall close after or simulianeously
with the contacts of the main poles

TRF No. IEC60947_2F
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A suitable opening time interval may also be N/A

provided by an intermediate position {between the
ON and OFF position) at which the interfocking
contact(s) is (are) open and the main poles remain
closed

71.7.3 Supplementary requitements for equipment provided with means for padlocking the
open position:

the locking means shall be designed in such a way NFA
that it cannot be removed with the appropriate
padlock(s) installed

Alternatively, the design may provide padiockable N/A
means to prevent access to the actuator

test force F applied to the actuator in an attempt to N/A
operate to the closed position (N} :

rated impulse withstand voltage (kV) : N/A

test Uimp on open main contacts at the test force . N/A

7.1.8 Terminals

7.1.8.1 All parts of terminals which maintain contact and
carry current shall be of metal having adequate
mechanical strength

Terminal connections shall be such that necessary
contact pressure is maintained

Terminals shall be so constructed that the conductor
is clamped between suitable surfaces without
damage to the conductor and termina

Terminal shall not allow the conductor fo be P
displaced or o be displaced themselves in a manner
detrimental to the aperator of equipment and the
insulation voltage shall not be reduced helow the
rated value

7.1.8.2 Connecticn capacity

type of conductars : . \ 3 / \ Prepared cable (with cabis lug)

minimum cross-sectional area of condd(:tor](mm%: 150 mm”

maximum cross-sectional area of conductor (mm?) : {2 x 185 mm?

T T W

number of conductors simultaneously connectable to |2
the terminal :

i
TRF No. IEC60947 2F /1/
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7.1.83 Cennection
terminals for connection to exiernal conductors shall P
be readily accessible during installation
clamping screws and nuts shall not serve to fix any P
other component
7.1.84 Terminal identification and marking
terminal intended exclusively for the neutrat N is marked P
conductor
protective earth terminal N/A
other terminals N/A

7.1.9 part 1 | Additional requirements for equipment provided with a neutral pole

When equipment is provided with a pole intended N is marked P.
only for connecting the neutral, this pole shall be ETT

clearly identified to that effect by the letter N (see
7.1.7.4).

A switched neutral pole shall break not before and
shall make not after the other poles

For equipment having a value of conventional
thermal current (free air or enclosed, see 4.3.2.1 and
4.3.2.2) not exceeding 63 A, this value shall be
identical for all potes

For higher conventional thermal current values, the | The value of conventional N/A
neutral pole may have a value of conventional thermal current is identical for
thermal current different from that of the other poles, |all poles

but not less than half that value or 63 A, whichever is
the higher

if a pole with an appropriate making and breaking N/A
capacity is used as a neutral pole, then all poles, incl.
the neutral pole, shall operate subst Etiany

together.

7.1.10 Provisions for protective earthing \ r\

7.1.101 The exposed conductive parts (e.g. cMsis, N/A
framework and fixed parts of metal enclosures) other
than those which cannot constitute a danger shail be
electrically interconnected and connected to a
protestive earth terminal for connection to an earth
electrode or to an external protective conductor

TRF No. IEC60947_2F
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part 1

This requirement ¢an be met by the norma! structural
parts providing adequate electrical continuity and
applies whether the equipment is used on its own or
incorporated in an assembly

N/A

Exposed conductive parts are considered not to
constitute a danger if they cannot be touched on
large areas or grasped with the hand or if they are of
small size (approximately 50 mm x 50 mm) or are so
iocated as to exclude any contact with live parts

NIA

7.1.10.2
part 1

Protective earth terminal

The protective earth terminal shall be readily
accessible and so placed that the connection of the
equipment to the earth electrode or to the protective
conductor is maintained when the cover or any other
removable part is removed

N/A

The proteciive earth terminal shall be suitably
protected against corrosion

N/A

In the case of equipment with conductive structures,
enclosures, etc., means shall be provided, if
necessary, to ensure electrical continuity between
the exposed conductive parts the eguipment and the
metal sheathing of connecting conductors

N/A

The protective earth terminal shall have no other

function, except when it is infended to be connected ]
to a PEN conductor (see 2.1.1.5 — Note). in this case, |

it shall alse have the function of a neutral terminal in
addition to meeting the requirements applicable to
the protective earth terminal

N/A

7.1.10.3

Protective earth terminal marking and identification

The protective earth terminal shall be clearly and
permanently identified by its marking -

N/A

The identification shall be achieved byjcoloyr
{green-yellow mark) or by the notation PE,
as applicable, in accordance with IEC 6Q44p;
subclause 5.3, or, in the case of PEN, bya raphical
symbol for use on equipment

NfA

Graphical symbol to be used:

60417-2-IEC-5019 &) Protective earth
{ground)
in accordance with IEC 60417-2

N/A

TRF No. IEC60947
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7111 Enclosure for equipment
7.1.41.1 Design
The enclosure, when it is opened: all parts requiring N/A
access for installation and maintenance are readily
accessible
Sufficient space shall be provided inside the N/A
enclosure
The fixed parts of a metal enclosure shall be N/A

electrically connected to the other exposed
conductive parts of the equipment and connected to
a terminal which enables them to be earthed or
connected to a protective conductor

Under no circumstances shall a removable metal N/A
part of the enclosure be insulated from the part
carrying the earth terminal when the removable part
is in place

The removable parts of the enclosure shall be firmly N/A
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 NIA
covers to be opened without the use of tools, means
shall be provided to prevent loss of the fastening

devices

If the enclosure is used for mounting push-huttons, it N/A
shall not be possible to remove the buttons from the
outside of the enclosure

71.141.2 insulation

if, in order to prevent accidental cantact between a N/A
metallic enclosure and live parts, the enclosure is
partly or completely lined with insulati aterial,
then this lining shall be securely fiied tp th

enclosure

7.1.12 Degree of protection of enclosed equipment
Degree of protection, IPXX
Test for first characteristic. IPXX

TRF No. IEC60947 2F
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Test for first nuMearal ... | N/A
2
3
4
5
6
Test for second characteristic IPXX
Test for second numeral ... N NiA
' 2
3
4
5
6
7
8
71143 Conduit pull-out, torque and bending with metallic conduits \
part 1 S S
Polymeric enclosures of equipment, whether integral X N/A
or not, provided with threaded conduit entries, O
intended for the connection of extra heavy duty, rigid - \\.
threaded meta! conduits complying with IEC 60981, y
shall withstand the stresses occurring during its
installation such as pull-out, torque, bending
;”j { g
/ }7 /{/
TRF No. IEC60947_2F / L
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7.2 Performance requirements
721 Operating condition
7211 Closing
For a circuit-breaker to be closed safely on to the P

making current correspending to its rated
short-circuit making capacity, it is essential that it
should be operated with the same speed and the
same firmness as during the type test for proving the
short-circuit making capacity

72111 Dependent manual closing

For a circuit-breaker having a dependent manual N/A
closing mechanism, it is not possible to assign a
short-circuit making capacity rating irrespective of the
conditions of mechanical operation

Such a circuit-breaker should not be used in circuits T NAA
having a prospective peak making current exceeding Aot \\
10 kA v 3

However, this does not apply in the case of a
circuit-breaker having a dependent manual closing
mechanism and incorporating an integral fast-acting
opening release which causes the circuit-breaker to
break safely, irrespective of the speed and firmness
with which it is closed on to prospective peak
currents exceeding 10 kKA; in this case, a rated
short-circuit making capacity can be assigned

7.2.1.14.2 Independent manual closing

A circuit-breaker having an independent manual P
closing mechanism can be assigned a short-circuit
making capacity rafing irrespective of the conditions
of mechanical operation

72113 Dependent power closing

A
At 110% of the rated control supply v I}‘a . the MNIA
closing operation performed on no-loay shalf ngt
cause any damage to the circuit-breakey,

TRF No. IECG0947_2F
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Al 85% of the rated control supply voltage, the NIA

closing operation shall be performed when the
current established by the circuit-breaker is equal to
its rated making capacity within the limits alfowed by
the operation of its relays or releases and, ifa
maximum time is stated for the closing operation, in a
time not exceeding this maximum time limit.

72114 Independent power closing

A circuit-breaker having an independent power _ N/A
closing operation can be assigned a rated
shott-circuit making capacity irrespective of the
conditions of power closing

Means for charging the operating mechanism, as N/A
well as the closing control components, shall be
capable of operating in accordance with the
manufacturer's specification

7.2.1.1.5 | Stored energy closing

Capable ensuring closing of the circuit-breaker in any N/A
condition hetween no-load and its rated making

capacity

-~ when the stored energy is retained within the NIA

circuit-breaker, a device is provided which indicates
when the storing mechanism is fully charged.

- means for charging the operating mechanism and _ N/A
closing control compenents operates when auxiliary /| -
supply voltage is between 85% and 110% ofthe 4}

rated control supply voltage.

- not possible for the moving contacts to move from N/A
the open position, unless the charge is sufficient for

satisfactory completion of the closing operation.

- by manually operated circuit-breaker is the direction N/A
of operation indicated.

(not for circuit-breaker with an independent manual
closing operation.)

- For trip free circuit-breaker it shall not be possible to NA
mathtain the contacts in the touching losed
position when the release is in the'\positiow to trip the

circuit-breaker.

TRF No, [EC60947 2F L
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72,12 Opening

7.2.1.21 Circuit-breakers which open automatically shall be trip-free and, unless otherwise
agreed between manufacturer and user, shall have their energy for the tripping
operation stored prior to the completion of the closing operation

7.2.1.2.2 Opening by undervoltage releases

7.2.13 a |Operating voltage
part 1

An under-voltage relay or release, when associated N/A
with a switching device, shall operate to open the
equipment even con a slowly falling voltage within the
range hetween 70% and 35% of its ratad voltage

An under-voltage relay or release shall prevent the N/A
closing of the equipment when the supply voltage is :
below 35% of the rated voltage of the relay or
release; it shall permit closing of the equipment at
supply voltages equal to or above 85% of its rated

value
Unless otherwise stated in the relevant product N/A
standard, the upper limit of the supply voltage shall
be 110% of its rated value
7.21.3. b | Operating time
part 1
For a time-delay under-voltage relay or release, the | N/A
time-lag shall be measured from the instant when the
voltage reaches the operating value until the instant
when the relay or release actuates the tripping
device of the equipment
7.2.1.2.3 | Opening by shunt releases N/A
7214 Limits of operation of shunt releases
part 1
A shunt release for opening shall cause tripping N/A
under all operating conditions of an eqguipment when
the supply voltage of the shunt ralea easured
during the tripping operation remajns een 70%
and 110% of the rated control supply vpltage and, if
" la.c., at the rated frequency

TRF No. IEC80947_2F
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7215
part 1

Limits of operation of current operated relays and released

Limits of operation of current operated relays and
releases shall be stated in the relevant product
standard

72124

Opening by over-current releases

Opening under short-circuit conditions

The short-circuit release shall cause tripping of the
circuit-breaker with an accuracy of 20% of the
tripping current value of the current setting for all
values of the current setting of the short-circuit
current release

Where necessary for over-current co-ordination the
manufacturer shall provide infermation (usually
curves) showing

N/A

- maximum cut-off {let-through) peak current as a
function of prospective current (r.m.s. symmetrical)

s A N ‘\\ NIA

N Y

T

- Pt characteristics for circuit-breakers of utilization
category A and, if applicable, B for circuit-breakers
with instantaneous override (see nofe to 8.3.5)

;
0 e ":(‘)(D”R)

I

J

N/A

Opening under overload conditions

o

Instantansous or definite time-delay operation

N/A

The release shall cause tripping of the circuit-breaker
with an accuracy of + 10% of the tripping current
value of the current setiing for all values of current
setting of the overload release

N/A

Inverse time-detay operation

At the reference temperature and at 1,05 times the
current sefting with the conventional non-tripping
current, the opening release being energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, i.e. with the
circuit-breaker at the reference te{mp%rature

Moreover, when at the end of thel\conyentional time
the value of current is immediatelyraiged to 1,30
times the current sefting, i.e. with the gonventional
tripping current, tripping shall then otCur in less than
the conventional time later

TRF No. IEC60847_2F
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If a release is declared by the manufacturer as NIA

substantially independent of ambient temperature,
the current vaiues of table 6 shall apply within the
femperature hand declared by the manufacturer,
within a tolerance of 0,3%/IK

The width of the temperature band shall be af least N/A
10 K on either side of the reference temperature

7242 Operational performance capability

7.2.42 The operational performance off-load for which the P
part 1 tests are made with the confrol circuits energized and
the main circuit not energized, in order to

demonstrate that the equipment meets the operating

conditions specified at the upper and tower limits of VA= L

supply voltage andfor pressure specified for the _ '," ) ) ‘\

control circuit during closing and opening operations i ki 9;7@[_5?} -
27 e

The operational performance on-foad during which
the equipment shall make and break the specified
current corresponding; where relevant, to s
utilization category for the number of operations
stated in the relevant product standard

TRF No. [EC80947_2F
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TESTS

824

Mechanical properties of terminals

Mechanical strength of {erminals

maximum cross-sectional area of conductor (mm?) :

2 x 185 mm®

diameter of thread (mm) :

12 mm

torgue (Nm) :

14 Nm

5 times on 2 separate clamping units

Testing for damage to and accidental loosening of conductor (flexion test)

conductor of the smallest cross-sectional ares
(mm?®) .

number of conductors of the smallest cross section :

diameter of bushing hole {mm) :

height between the equipment and the platen :

mass at the conductor(s} (kg) :

135 continuous revolutions: the conductor shall
neither slip out of the terminal nor break near the
clamping unit

N/A

Pult-out test

force (N) :

1 min, the conductor shall neither slip cut of the
terminal nor break near the clamping unit

N/A

conductor of the largest cross-sectional area (mm?) :

number of conductors of the largest cross section :

diameter of bushing hole {(mm) :

height between the equipment and the platen :

mass at the conductor(s) (kg) : ("\: \(\

135 continuous revolutions: the congductpr shyll
neither slip out of the terminal nor bragk]near the

clamping unit

N/A

Pull-out test

force (N) :

TRF No. IEC60947_2F
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1 min, the conductor shall neither slip out of the N/A

terminal nor break near the clamping unit

conductor of the largest and smallest cross-sectional
area (mm?) :

number of conductors of the smallest cross section,
number of conducfors of the largest cross section :

diameter of bushing hole {mm) :

height hetween the equipment and the platen :

mass at the conductor(s) {kg) :

135 continuous revolutions: the conductor shall N/A
neither slip out of the terminal nor break near the
clamping unit

Pull-out test

force (N} :

1 min, the conductor shall neither slip out of the N/A

terminal nor break near the clamping unit

TRF No. [EC60947_2F
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Test current: 120% of the rated, or r¥u’\njmum
adjustable setting current: (A)
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8.33 TEST SEQUENCE [: GENERAL PERFORMANCE CHARACTERISTICS
8.3.31 Tripping limits and characteristic
8.3.3.1.2 Opening under short-circuit conditions
Manufacturer's name or frademark CHINT
Type designation or serial number NM1-630R/4300
Sample no; B115#
Rated operational voltage: Ue (V) 890 Vac
Rated current: In (A) 830 A
Ambient temperature 10-40 °C : 21,7°C P
Value of the tripping current declared by the 10 In for instantaneaus tripping P
manufacturer for a single pole, at which value they | 12 I for instantaneous tripping
shail operate. of a single pole
Range of adjustable setting current. (A) N/A
Time delay stated by the manufacturer, in the case of N/A
definite time delay releases,
Electromagnetic overcurrent releases
Test current: 80% of the rated, or minimum 5040 A P
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous P
releases:
L1-.2:]0,2 s non-tripping
[1-43:10,2 s non-tripping
t2-1.3:10,2 s non-tripping
N-Lx: —
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases: |
L1-L2:
L1-1.3:
L2-13:
r 0 N-Lx:
7560 A P

p—y

TRF No. [EC60947_2F
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Operating time: <0,2s in case of instantaneous P
releases:

Li-L2: (19 ms

Li-L3: 12 ms

L2-L3: |11 ms

N-Lx:

Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:

Lt-L2:

L1-L3:

L2-L3:

N-Lx:

Test current: 80% of the maximum adjustable N/A
setting current: (A)

Operating time: >0,2s in case of instantanacus N/A
releases:

L1-L2:

L1-L3;

L2-13:

N-Lx:

Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:

L1-L2:

L1-L3;

L2-13:

N-Lx:

Test current: 120% of the maximum adjustable N/A

setling current; (A)

Operating time: <0,2s in case of instantaneous N/A
releases;
L1-L2:
L1-L3:
L2-L3:
N-Lx:

Operating time: < twice time delay stated by the N/A
manufacturer, in the ca f definite time delay
releases:

Li-L2;

L1-L3:

L2-1.3:

N-Lx:

TRF No. [EC60947 _2F
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Tesk cument: tripping current declared for single po!e 7560 A P
operation (A}
Operating time: < 0,2 s in case of instantaneous P
release:
Lt: {45 ms
L2:[19 ms
L3.[13 ms
) N:
Operating time: < twice time delay stated by INFA
manufacturer in case of definite time delay releases
L1
L2:
L3:
N:

Electronic overcurrent releases

For cireuit-breakers with an electronic overcurrent N/A
release, the operation of the short-circuit

releases shall be verified by one test only on each
potle individually.

Test current: 80% of the rated, or minimum N/A
adjustable setting current: (A)

Operating time: >0,2s in case of instantaneous . NIA
releases: FIEN

L1 / 78 \
Il:g /{ /{‘ »{m,m\ =
i |

N:
Operating ime: > twice time delay stated by the N/A
manufaciurer, in the case of definite time delay
releases;
L1:
L2:
L3:
N:
Test current; 120% of the rated, or minimum N/A
adjustable setting current: (A)(\ g
Operating time: <Q, 23 i cas f\nstantaneous N/A
releases:.
L1:
L2:
L3
N:

TRF No. IEC60947_2F
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Operating time: < twice time delay stated by the N/A
manufactirer, in the case of definite time delay
releases.
L1
L2:
L3:
N:
Test current: 80% of the maximum adjustable N/A
setting current: (A)
Operating time: >0,2s in case of instantaneous N/A
releases:
L1:
L2
L3:
N:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1
L2
L3
N:
Test current: 120% of the maximum adjustable N/A
selting current: (A)
Operating time: <0,2s in case of instantaneous N/A
releases:
L1
L2:
L3:
N:
Operating time: < twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases:
L1:
L2Z:
L3:
N:
8.3.3.1.3 Opening under overload conditions )
a) Instantanecus or definite time-delay releases

Manufacturer's name or trademark

Type designation or serial number

TRF No, IEC60947_2F
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Sample no:
Rated operational voltage: Ue (V)
Rated current: In (A) _ .
Ambient temperature 10-40 °C : N/A
Value of the tripping current declared by the NIA
manufacturer for a single pole, at which value they
shall operafe.
Range of adjustable setting current. (A) N/A
Time delay stated by the manufacturer, in the case of N/A
definite time delay releases.
Test current: 90% of the rated, or minimum N/A
adjustable setting current: (A)
Operating time: »0,2s in case of instantaneous N/A
releases:
Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definité time delay
releases.
Test current: 90% of the maximum adjustable N/A
setting current: (A)
Operating time; >0,2s in case of instantaneous NIA
releases Pl
Operating time: > twice time delay stated by the / W T, N/A
manufacturer, in the case of definite time delay ( wl et \
releases. i iy _3

Al —__t
Test current: 110% of the rated, or minimum % N/A
adjustable setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A)
Operating time: <0,2s in case of instantaneous N/A
releases:
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases.
Test current: 110% of the maximu B\stable N/A
setting current: (A)
circuit-breaker with neutral pole: " +2x170% (A
Operating time: <0,2s in case of instantaneous N/A

releases

TRF No. IEC60947_2F
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases.
b) Inverse time delay releases
Manufacturer's name or trademark CHINT
Type designation or serial number NM1-630R/4300
Sample no: B115#
Rated operational voltage: Ue (V) 690 Vac
Rated current: In (A) 630 A
For releases depandent of ambient air temperature: |40 °C P
Reference temperature
Test ambient temperature (°C ) 40 °C P
For releases dependent on ambient air temperature, P

the aperating characteristics shall be verified at the
reference temperature, the release being energized
on all phase poles. If the test made at a different
ambient temperature, a correction shall be made in
accordance

with the manufacturer's correction
temperature/current data

For thermal-magnetic releases independent of N/A
ambient temperature:
Tests shall be made at 30°C and 20°C or 40°C, the

release being energized on all phase poles

shall be verified at the ambient
temperature of the test room (see 8.1.1 of IEC
60947-1), the release being energised on all

For electronic releases, the operating characteristic / ~ n N/A

phase poles.

Test ambient air temperature: NIA
Range of adjustahle setting current: (A) NIA
Releases, dependent of ambient air temperature: 40 °C P
Reference temperature (°C) [\

Thermal Magnetic releases, indefendent,of ambient NIA
air temperature: at 30°C

Test current: 105% of the rated, orwimum 6615 A P

adjustable setting current: (A)

TRF No. IECGO{MT‘LZF
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Conventional non-tripping time: 2 h non-tripping P
1h when In < 63A, 2h when In > 63 A
Test current: 130% of the rated, or minimum 819 A P
adjustable setting current: (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: 14 min 18 s P
<1h when In < 63A, <2hwhen In > 63 A
Test current; 105% of the maximum adjustable N/A
setting current: (A)
Conventional non-tripping time. N/A
1h when in < 63A, 2hwhen In > 63 A
Test current: 130% of the maximum adjustable N/A
setting current: (A)
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2.
Conventional tripping time: N/A
<1h when In < 63A, <2h when In > 83 A
Thermal Magneltic releases, independent of ambient air temperature: at 20°C or 40°C
Test ambient air temperature: N/A
Test current; 105% of the rated, or minimum 1 NA
adjustable setting current: (A) A
Conventional non-tripping time: ;{ N/A
1h when In <634, 2h when In > 83 A _ /e : 1
Test current; 130% of the rated, or minimum N // / . AT/
adjustable sefting current: (A) B
For circuit-breakers having an identified neutral pole N/A
provided with an overload release
(see 8.3.3.1.1), the test currentiat the conventional
tripping current shall be multipligd Hy the factor 1,2.
Conventional tripping time: “NIA
<1h when In < 63A, <2h when In >63 A
Test current; 105% of the maximum adjustable N/A
setting current: (A)
TRF No. [EC60947_2F "f{/ { 7y
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Conventional non-tripping time:
th when In < 83A, 2hwhen In>63 A

N/A

Test current: 130% of the maximum adjustable
setting current: (A)

N/A

For circuit-breakers having an identified neutral pole
provided with an overload release

(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2,

N/A

Conventional tripping time:

<Thwhen In < 63A, <2hwhen In > 83 A

N/A

An additional test, at a current specified by the manufacturer to verify the time/current
characteristic of the releases conform to the curves provided by the manufacturer

Releases, dependent of ambient air temperature:
Reference temperature (°C)

40 °C

Releases, independent of ambient air temperature:
at 30°C

N/A

Test ambient air temperature:

40 °C

.| Test current:

at current specified by the manufacturer to verify the
timefcurrent characteristic of the releases conform to
the curves provided by the manufacturer.

% at the rated, or minimum adjustable setting
current: {% or A)

1260 A (200% In)

Specified tripping time by the
manufacturer:
120s<t<600s

Tripping time acc. time/current characteristic of the
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)

297 s

Releases, independent of ambient air temperature: at

Test ambient air temperature:

N/A

Test current:

at current specified by the manufacturer to verify the
timefcurrent characteristic of the releases conform to
the curves provided by the manufacturer,

% at the rated, or minimum adjustable setting
current: (% or A) (

N/A

Tripping time acc. timefcurrent tharapteristic of the
releases conform to the curves pyovi by the

manufacturer. {within the stated idtetances)

N/A

TRF No. IECG0947_2F
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83314

Additional test for definite time-delay relsases

a)

Time delay

Test is made at a current equal to 1,5 times the current setting. If the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping
characteristic), the trip setting and the test current shall be reduced as necessary to
prevent premature tripping.

overload releases: (all phase poles loaded)

N/A

for circuit-breakers having an identified neutral pole
provided with an overload release, the test current
for this release shall be 1,5 times the current setting;

N/A

short-circulit releases

N/A

Electromagnetic release:

two poles in series carrying the test current, using
successively all possible combinations of poles
having a short-circuit release,

N/A

Electronic releases:
on one pole chosen at random,

N/A

Test current: 1,5 times of the rated, or minimum
adjustable setting current: (A)

N/A

Operating time, overload releases: (s)

N/A

Time-delay: between the limits stated by the
rmanufacturer.

N/A

Operating time, short-circuit releases
{electromagnetict: (s) L1-L2:

1.1-L3:

12-1.3:

N/A

Time-detay: between the limits stated by the
manufacturer.

N/A

Operating time, short-circuit releaseg {electronic): (s}

1.3

N/A

Time-delay: between the limits stated by the
rmanufacturer:

N/A

Test current: 1,5 times of the maximum adjustable
setting current: (A)

N/A

TRF No. [ECB0947_2F
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Operating time, overload releases: (s) N/A
Time-delay: between the limits stated by the NfA
manufacturer:
Operating time, short-circuit releases N/A
(electromagnetic): (s) L1-L2:
L1-L3:
L2-L3:
Time-delay: between the limits stated by the NIA
manufacturer:
Onperating time, short-circuit releases (electronic): (s) N/A
L1:
L2:
L3:
Time-delay: between the limits stated by the N/A
manufacturer; '
b) Non-tripping duration

Firstly, the test current equal to 1,5 times the current setting is maintained for a time
interval equal to the non-tripping duration stated by the manufacturer.

Then, the current is reduced to the rated current and maintained at this value for twice
the time-delay stated by the manufacturer. The circtit-breaker shall not trip.

overload releases: (all phase poles loaded) — N/A
for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current

for this release shall be 1,5 times the current setting,;

shor-circuit releases N/A
Efectromagnetic release; N/A
two poles in series carrying the tést cugrent, using

succeassivaly all possible combindlions\pipoles

having a short-circuit release.

Electronic releases: NS N/A
on one pole chosen af random.

Test current: 1,5 times of the minimum adjustable N/A
setting current: (A)

non-tripping duration stated by the manufacturer for N/A
overload release; (s)

TRF No. IEC80847_2F
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non-tripping duration stated by the manufacturer for N/A

short-circuit release thermal magnetic: (s)

non-tripping duration stated by the manufacturer for N/A
short-circuit release electronic: (s)

Time duration of current when reduced to the rated NIA
current; shali be twice the delay-time stated by the
manufacturer: (s}

Rated current N/A
Operating time, overload releases: N/A
the circuil-breaker does not trip:
Operating time, short-cirouit releases N/A
{electromagnetic), shall not trip: (s) Li-L2:

L1-L3;

L2-L3:
Operating time, short-circuit releases (electronic), N/A
shall not trip: (s) L1:

L2:

L3:
Test current: 1,5 times of maximum adjustable ‘,»"J N/A
selting current: (A)
non-tripping duration stated by the manufacturer for \ 2 N/A
overload release: (s) 7%y -
non-tripping duration stated by the manufacturer for / N/A
short-circuit release thermal magnetic: (s)
non-tipping duration stated by the manufacturer for N/A
short-circuit release elactronic: (s)
Time duration of current when rediiced to the rated NIA
current; shall be twice the delay-tinge siated by the
manufacturer: (s) \
Rated current N N/A
Operating time, overload releasegs: N/A

the circuit-breaker does not trip:

TRF No. [EC60947_2F _
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Operating time, short-circuit releases N/A
(electromagnetic), shall not trip: (s) L1-L2:
L1-L3:
L2-13:
Operating time, short-circuit releases (electronic), N/A
shall not trip: (s) L1:
L2
£3:
8.3.3.2 Test of dielectric properties, impulse withstand voltage (Uimp indicated):
8.3.3.4 The 1,2/50ps impuilse voltage shall be applied five times for each polarity at intervals
part of 1s minimum
- rated impulse withstand voltage (kV) 8 kV
- sea level of the [aboratory: Sea lavel
- test Uimp main circuits (kV) : 9.8 kV
- test Uimp auxiliary circuits (kV) : N/A
- kest Uimp control circuits (kV) N/A

- test Uimp on open main contacts (equipment 12,3 kV P
suitable for isolating} (kKV) ,

a) Application of test valtage

i} Between all terminals of the main circuit connected
together (incl. control and auxiliary ¢ircuits connected
to the main circuit) and the enclosure or mounting
plate, with the contacts in all normal positions of

operation.

it} Between each pole of the majn circuit and the P
other poles connected together|and to the enclosure

or mounting plate, with the contacts dn all normal

positions of operation. “ i

TN

iii} Between each control and au%j/ circuit not N/A
normally connected to the main circlit and:

- the main circuit

- other circuits N/A
- exposed conductive parts N/A

- enclosure of mounting plate N/A

TRF No. IEC6OQ4‘%
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iv) equipment suilable for isolation P
equipment not suitable for isolation ‘ N/A
- no unintentional disruptive discharge during the P

test's

Test of dielectric properties, dielectric withstand voltage (Uimp not indicated):

- rated insulation voltage (V) 800V P
- main circuits, test voltage for 1 min (V) 2000V,5s P
- auxiliary circuits, test voltage for 1 min (V) N/A
- control circuits, test voltage for 1 min (V) N/A

8.3.3.2.2 |Application of test voltage

] with circuit-breaker in the closed position

- between all live parts of all poles connected P
together and the frame of the circuit-breaker .

- between each pole and all the other poles P
connected to the frame of the circuit-breaker

2) with the circuit-breaker in the open position and,
additionally, in the tripped position, if any.

- petween all live paris of all poles connected
together and the frame of the circuit-hreaker.

- between the terminals of one side connected
together and the terminals of the other side
connected together.

b} Control and auxiliary circulits

1) - between all the control and auxiliary circuits which NIA
are not normally connected to the main circuit,

connected together, and the frame{ of the

circuit-breaker. R

2) - where appropriate, between each part §f e control N/A
an auxiliary circuits which may be isfatetHrem the

other parts during normal operation ar Il the other

parts connected together.

No unintentional disruptive discharge during the tests

8332 For circuit-breaker suitable for isolation, the leakage L1: 0,1 mA
current shall be measured through each pole with the [1.2: 0,1 mA
contacts in the open position, at a test voltage of 1.1 |L3: 0,1 mA
Ue, and shall not excead 0,5mA. N: 0,1 mA

TRF No. IEC60947_2F
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8.3.3.3 Mechanical operation and operational performance capahility

8.3.3.3.2 Construction and mechanical operation

a) Construction

A withdrawahle circuit-breaker shall be checked for N/A
the requirements stated in 7.1.1

A circuit-breaker with stored energy operation shaft N/A
be checked for compliance with 7.2.1.1.5, regarding
the charge indicator and the direction of aperation of
manual energy storing

b) Mechanical operation

A circuit-breaker with dependent power operation N/A
shall comply with the requirements stated in 7.2.1.1.3

A circuit-breaker with dependent power operation N/A
shall operate with the operating mechanism charged
to the minimum and maximuin limits stated by the
manufacturer

A circuit-breaker with stored energy operation shall N/A
comply with the requirements stated in 7.2.1.5 with R
the auxifiary supply voltage at 85% and 110% of the
rated control supply voltage.

It shall also be verified that the moving contacts CN/A
cannot be moved from the open position when the
operating mechanism is charged to slightly below the

full charge as evidenced by the indicating device

For a trip-free circuit-breaker it shall not be possible
to maintain the contacts in the touching or closed
position when the tripping release is in the position to
frip the circuit-breaker

If the closing and opening times bof a circuit-breaker N/A
are stated by the manufacturer, such\times shall
comply with the stated values

\J

c) Undervaltage releases

Undervoltage releases shall comply with the N/A
requirements of 7.2.1.3 of Part 1. For this purpose,
the release shall be fitted to a circuit-breaker having
the maximum current rating for which the release is
suitable

TRF No. IEC60947_2F
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i} Drop out voltage
It shall be verified that the release operates to open N/A
the circuit-breaker between the voltage limits
specified
The voltage shall be reduced from rated voltage at a N/A
rate to reach 0V in approximately 30 s
The test for the lower limit is made without current in NA
the main circuit and without previous heating of the
release coil
In the case of a release with a range of rated N/A
voltages, this test applies to the maximum voltage of
the range
The test for the upper limit is made starting from a N/A

constant temperature corresponding to the
application of rated control supply voltage to the
release and rated surrent in the main poles of the
circuit-breaker

This test may be combined with the temperature-rise N/A
test of 8.3.3.6 I

In the case of a release with a range of rated , N/A
voltages, this test is made at both the minimum and A \ \

maximum rated control supply voltages i g %f;,i,m'

if) Test for limits of aperation

Starting with the circuit-breaker open, at the / ‘ . A N/A
temperature of the test room, and with the supply
voltage at 30% rated maximum control supply

voltage, it shall be verified that the circuit-breaker
cannot be closed by the operation of the actuator

When the supply voltage is raised to 85% of the N/A
minimum control supply voltage, it ghall be verified
that the circuit-breaker can be closey byth
operation of the actuator

AY
i) Performance under oveivoltage condi\i@As

With the circuit-breaker closed and without current in N/A
the main circuit, it shall be verified that the
undervoltage release witl withstand the application of
110% rated control supply voltage for 4 h without
impairing its functions
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d)

Shunt releases

Shunt releases shall comply with the reguirements of
7.2.1.4 of Part 1. For this purpose, the release shall
be fitted to a circuit-breaker having the maximum
rated current for which the release is suitable

N/A

It shall be verified that the release will operate to
open the circuit-breaker at 70% rated control supply
voltage when tested at an ambient temperature of +
55 °C + 2 °C without current in the main poles of the
circuit-breaker

N/A

tn the case of a release having a range of rated
control supply voltages, the test voltage shall be 70%
of the minimum rated control supply voltage

8.3.3.3.3

Operational performance capability without current,

Type designation or serial number

NM1-630R/4300

Sample no: B115#
Rated current In (A) 630 A
Rated operational voltage: Ue (V) 890 Vac

Rated control supply voltage of closing mechanism:
Ue (V)

No electric closing mechanism

Rated control supply voltage of shunt releases:

Uc (V)

No shunt releases

Rated control supply voltage undervoltage releases:
Ue (V)

No undervoltage releases

Ambient temperature 10-40 °C : 234 °C P
Number of operating cycles per hour 80 cycles per hour

Number of cycles without current (total) 4000 cycles P
(closing mechanism energized at the rated Ug)

Number of cycles without @rrent (without releases) |[4000 cycles P
Applied voltage: closing mé\char%snj\(V) N/A
10% of total cycles for circuitbr :;l{er\with fitted shunt NIA
release;

{50% af the beginning- and 50% at the end of the

test.)

Energized at the rated Uc

Applied voltage: shunt releases (V) N/A
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10% of total cycles for circuit-breaker with NA
undervoltage releases:

(50% at the beginning- and 50% at the end of the
test.)

Energized at the minimum rated Uc

10 cycles without applied voltage at the undervoltage y , St N/A

releases. 7 : '
//_{frif;fa L

{Shall not possible to close the circuit-breaker,) lf
Applied voltage: undervoltage releases (V) %/ R N/A

Electrical components do not exceed the value N/A
indicated in tab. 7.

8.3.3.3.4 |Operational performance capability with current.

Rated current: In (A) B830A

Maximum rated operational voltage: Ue (V) 680 Vac

Conductor cross-sectional area (mm?) 12 x 185 mm?

Number of oparating cycles per hour 60 cycles per hour

Number of cycles with current (total) 1000 cycles (no electric closing
(closing mechanism energized at the rated Uc) mechanism)

Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A

test shall be made with the overload setting at
maximum and short-circuit setting at minimum.

Conditioné, makefbreak operations..

-test valtage Uie = 1,0 (V) ..o L1-L2: |695,9 Vac P
............................................................ L2-13;|695,2 Vac
............................................................ L3-L1: |695,7 Vac

-testourrent e = 1,0 {A} oo L1. 16404 A P
........................................................................ L2: |B433A
.......................................................... (\ L3: |6351A

- power factor/time constant: \ \ N 0,82 P

~ N

- frequency: (Hz) \ | 50 Hz P
- on-ime (ms): N 415,83 ms P
- off-time (s). 59,6 s P
Electrical components do not exceed the value N/A

indicated in fab. 7.
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8.3.3.3.5 |Additional test of operational performance capability without current for
withdrawable circuit-breaker. _
Number of operations cycles : 100 N/A
After test, the isolating contacts, withdrawable N/A
mechanism and interlocks shall be suitable for
further service.
8.3.34 Overload performance
this test applies to circuii-breaker of rated current up to and including 630 A
Type designation or serial number NM1-630R/4300
Sample no: B115#
Rated current In (A) 630 A
Rated operational voltage: Ue (V) 690 Vac
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)
Rated control supply voltage of shunt releases: No shunt releases
Uc {V)
Rated control supply voltage undervoltage releases: | No undervoltage releases
Uc (V}
Ambient temperature 10-40 °C : 23.9°C P
Number of operating cycles per hour 60 cycles per hour P
Maximum rated operational voltage: Ue (V) 890 Vac P
Number of oparating cycles per hour 80 cycles per hour P
Number of cycles with current (total) 15 cycles (no electric closing P
{closing mechanism energized at the [thled Uc) mechanism) “_,frjl';"? ;/;\\
Applied voltage: closing mechanism (\/)\ & s - N/A
For circuit-breaker fitted with adjustabl&;}elea\ses. N/A
test shall be made with the overload/short-circuit
settings at maximum.
Conditions, overload operations; P
- test voltage U/Ue = 1,05 (V) .ooeeciiiin L1: (7284 Vac P
.......................................................................... L2: |728,8 Vac
.......................................................................... L3: |729,5Vac
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- test current AC/IDC: e =6,0/2.5 (A) P
.......................................................................... L1 13816,2A
.......................................................................... 2. |37973A
.......................................................................... L3: |3852,5A
- power factorftime constant: 0,50
- Number of cycles manually opened: 9 12 manual operations P
- Number of cycles automatically opened by an 3 {at convenient voltage ) P
overload release: 3
- frequency: {Hz) 50 Hz
- on-time max 2s: 4143 ms P
8.335 Verification of dielectric withstand
- equal to twice the rated operational voltage with a 1380V, 68 P
minimum of 1000 V for 5 seconds
- ho breakdown or flashover See appended table 6 P
For circuit-breaker suitable for isolation, the leakage |L1: 0,1 mA P
current shall be measured through each pole with the | 1.2: 0,1 mA
contacts in the open position, at a test voltage of 1,1 | L3: 0.1 mA
Ue, and shall not excead 2 mA. N: 0,1 mA
8336 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended table 1 P
those specified in tab. 7.
Temperature rise of main circuit terminals < 80 K Max: 53,5 K P
(K): :
conductor cross-sectional area (mm?) : 12 x 185 mm?® P
test current le (A} 630 A
8.3.3.7 Verification of overload releases
Test current: 1.45 times the value oftheir current | 913,5 A (145K 1,0 Tn)>: P
setting at the reference temperatura: (A) Aop [l \
& W
Conventional teipping time: j § / el : ";i, P
<1h when In < 63A, <2h when In > 63 v e '
8.3.3.8 Verification of undarvoltage and shunt releases / A /
Circuit-breaker fitted with undervoltage releases. / N/A
The retease shall not operate at 70% of the
minimum contro! supply voltage -
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and shall operate at 35% of the maximum control N/A
supply vollage.
Circuit-breaker fitted with shunf releases. NIA

The release shall operate at 70% of the minimum
rated control supply voltage. Test made at room

temperature.

8.3.3.9 Verification of the main contact position for circuit-breakers for isolation P
actuating foree for opening (N} ..., ;|78 N - —
test force with blocked main contacts for 10s(N) : |400 N for 10 s —
Dependent power operation N/A
Supply voltage of 110% of rated voltage (V).........: N/A
Thiee attempts of § s to operate the equipment at N/A
intervals of 5 min.
Independent power operation o N/A
Three attempts to operate the equipment by the NIA
stored energy.
Lock ability of driving mechanism in OFF-position at NIA
test force and blocked main contacts ................... :
Position indicator does not show OF F-position afier P

capture of test force at blocked main contacts

TRF No. [EC60947_2F
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833 TEST SEQUENCE I GENERAL PERFORMANCE GHARACTERISTICS
8.3.3.1 Tripping limits and characteristic
8.3.3.1.2 | Opening under short-circuit conditions
Manufacturer's name or trademark CHINT
Type designation or serial number NM1-630R/3300
Sample no: 167#
Rated operational voltage: Ue (V) 690 Vac
Rated current: In (A) 630 A
Ambient temperature 10-40 °C : 24.4°C P
Value of the tripping current declared by the 10 In for instantaneous tripping P
manufacturer for a single pole, at which value they | 42 | for instantaneous tripping
shall operate. of a single pole
Range of adjustable setting current. {A) N/A
Time delay stated by the manufacturer, in the case of N/A
definite time delay releases.
Electromagnetic overcurrent releases
Test current: 80% of the rated, or minimum 5040 A P
adjustable sefting current: {A) '
Operating time: >0,2s in case of instantaneous p
releases:
L1-1.2: 0,2 s non-tripping
L1-L3:10,2 s nan-tripping
1.2-L.3:10,2 s non-tripping .57
N-Lx: |
Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases:
L1-L2:
L1-L3:
L2-L3:
N-Lx:
Test current: 120% of the\rai&d, for minimum 7560 A P
adjustable setting current: (A), \
\J



Page 50 of 150 Report No. W0808102.63

IEC 60947-2

Clause Requirement + Test Result - Remark Verdict

Oparating time: <0,2s in case of instantaneous P
releases:

L1-L2: 110 ms

L1-L3:]12 ms

L2-L3:[10ms

N-Lx:

Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:

L1-L2:

L1-L3:

L2-1.3;

N-Lx:

Test current: 80% of the maximum adjustable N/A
setling current; (A)

Operating time: >0,2s in case of instantaneous N/A
releases:

L1-L2:

L1-L3;

L2-L3:

N-Lx:

Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time defay
releases:

L1-1.2:

L1-L3:

L.2-L3:

N-Lx:

Test current: 120% of the maximum adjustable
setting current: (A)

N/A

Operating time: <0,2s in case of instantaneous
releases:

L1-L2;

L1-13:

L2.L3:
R “\ : N-Lx:

Onperating time: < twice tim lay stated by the ‘ N/A
manufacturer, in the casgjof ddfinite time delay

releases:

L1-L2:

L1-L3:

[.2-L3:

N-Lx:

N/A

TRF No. IECB0947_2F
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Test current: tripping current declared for single pole 7560 A P
operation (A)
Operating time: < 0,2 s in case of instantaneous P
release:
L1
L2
L3
N:
Operating time: < twice time delay stated by NIA
manufacturer in case of definite time delay releases
L1:
L2:
L3:
N:
Electronic overcurrent releases
For circuit-breakers with an electronic overcurrent N/A
release, the operation of the short-circuit
releases shall be verified by one test only on each
pole individually,
Test current: 80% of the rated, or minimum N/A
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous N/A
releases:
L1:
L2
L3
N;
Operating time: > twice time delay stated by the AT N/A
manufacturer, in the case of definite time delay / o
releases: y
L1 :
L2
L3:
N:
Test current. 120% of the raled, or minimum NfA
adjustable setting current: { A
QOperating time: <0,2s iv}bjé\instantaneous N/A
releases:
L1:
L2:
L3:
N:

TRF No. [ECB0847_2F
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Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1:
L2
L3
N:
Test current: 80% of the maximum adjustable NIA
setling cumrent: (A)
Operating time: >0,2s in case of instantaneous N/A
releases:
L1:
L2:
L3:
N:
Operating fime: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases;
L1;
L2:
L3
N:
Test current: 120% of the maximum adjustable N/A
setting current: (A)
Operating time: <0,2s in case of instantaneous N/A
releases:
L1:
L2:
L3: T
N: - TN Lol
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1:
L2
L3;
L4y N
8.3.3.1.3 Opening under overload coA\ditibﬁ@\
N/
a) Instantaneous or definite time-delay releases
Manufacturer's name or trademark
Type designation or serial number

TRF No. IECE0947_2F
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Sample no:

Rated operational voltage: Ue (V)

Rated current; In {A)

Ambient temperature 10-40 °C :

NIA

Value of the tripping current declared by the
manufacturer for a single pole, at which value they
shall operate.

N/A

Range of adjustable setting current. (A)

NA

Time delay stated by the manufacturer, in the case of
definite time delay releases.

N/A

Test current: 90% of the rated, or minimurn
adjustable setling current: (A)

N/A

Operating time: >0,2s in case of instantaneous
releases:

N/A

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releasss.

NiA

Test current: 90% of the maximum adjustable
setting current: (A)

N/A

Operating time: >0,2s in case of instantaneous
releases

N/A

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases.

N/A

Test current: 110% of the rated, or minimum
adjustable setting current: (A)
circuit-breaker with neutral pole: 1,2x110% (A)

N/A

Operating time: <0,2s in case of instantaneous
releases;

NIA

Operating time: < twice time ¢iélay stated by the
e
releases.

manufacturer, in the case of fiwtite }t{me delay

N/A

Test current: 110% of the maw\n{ aajustable
setting current: (A}
circuit-breaker with neutral pole: 1,2x110% (A)

N/A

Operating time; <0,2s in case of instantaneous
releases

N/A

TRF No. [E660947/
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Operating time: < twice time detay stated by the
manufacturer, in the case of definite time delay
releases.

N/A

b}

Inverse time delay releases

Manufacturer's name or tradeinark

CHINT

Type designation or serial number

NM1-830R/3300

Sample no:

167#

Rated operational voltage: Ue (V)

690 Vac

Rated current; in {A)

6830 A

For releases dependent of ambient air femperature:
Reference temperature

40 °C

Test ambient temperature (°C )

40 °C

For releases dependent on ambient air temperature,
the operating characteristics shall be verified at the
reference temperature, the release being energized
onh all phase poles. If the test made at a different
ambient temperature, a correction shall be made in
accordance

with the manufacturer’s correction
temperature/current data

For thermal-magnetic releases independent of
ambient temperature:

Tests shall be made at 30°C and 20°C or 40°C, the
release being energized on all phase poles

N/A

For electronic releases, the operating characteristic
shall be verified at the ambient

temperature of the test room (see 6.1.1 of [EC
60247-1}, the release being energised on all

phase poles,

N/A

Test ambient air temperature:

N/A

Range of adjustable setting current: (A)

N/A

Releases, dependent of ambiant air temperature:
Reference temperature (°C)

40 °C

Thermal Magnetic releases, independent of ambient
air temperature: at 30°C

N/A

Test current; 105% of the rated, or minimum
adjustable setting current: (A)

661,5A

TRF No. IEC60947 _2F

<Oy




N

Page 55 of 160 Report No. W0808102.63
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
Conventional non-tripping time: 2 h non-tripping P

1h when In < 83A, 2h when In > 63 A

Test current: 130% of the rated, or minimum 819 A P
adjustable setting current: {A)

For circuit-breakers having an identified neutral pole N/A
provided with an overload release

(see 8.3.3.1.1), the test current at the conventional
tripping current shall be multiplied by the factor 1,2

Conventional tripping time: 12min40s P
<1h when In < 63A, <2h when In > 63 A

Test current: 105% of the maximum adjustable N/A
setting current: (A)

Conventional non-tripping time: N/A
1h when In < 63A, 2Zhwhen In> 63 A

Test current: 130% of the maximum adjustable NA
setting current: {A)

For circuit-breakers having an identified neutral pole N/A
provided with an overload release

(see 8.3.3.1.1), the test current at the conventional
tripping current shali be multiplied by the factor 1,2,

Conventional tripping time: N/A
<ih when In < 63A, <2h when In > 63 A

Thermal Magnetic releases, independent of ambient air temperature: at 20°C or 40°C

Test ambient air temperature: N/A
Test current: 106% of the rated, or minimum "}"}‘_‘ N/A
adjustable setting current: (A) E

Conventional non-tripping time: ’ N/A

1h when In < 83A, 2h when In > 63 A

Test current: 130% of the rated, or minimum : A ﬁ ’ NfA
adjustable setting current: (A)

For circuit-breakers having an identified neutral pole N/A,
provided with an overload release

(see 8.3.3.1.1), the test current at the conventional
tripping current shall he mul 'pliﬁi b}y the factor 1,2.

Conventional tripping time: \’J\/\A N/A
<ih when In < 63A, <2h when > 63
Test current; 105% of the maximum adjustable N/A

setling current: (A)

TRF Ne. IECB0%47_2F
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Conventional non-tripping time: N/A
thwhen In <83A, 2hwhen In > 83 A
Test current: 130% of the maximum adjustable N/A
setting currant. (A)
For circuit-breakers having an identified neutral pole N/A

provided with an overload release
{see 8.3.3.1.1), the test current at the conventional
tripping current shall be muitiplied by the factor 1,2.

Conventional tripping time: N/A
<1h when In < 83A, <2hwhen In > 83 A

An additional test, at a current specified by the manufacturer te verify the time/current
characteristic of the releases conform to the curves provided by the manufacturer

Releases, dependent of ambient air temperature: 40 °C P
Referance temperature (°C)

Relsases, independent of ambient air temperature: NA
at 30°C

Test ambient air temperature: 40 °C P
Test current; 1260 A (200% ) P

at current specified by the manufacturer to verify the | Specified tripping time by the
time/current characteristic of the releases conform to | manufacturer:

the curves provided by the manufacturer. 120s5t5600s

% at the rated, or minimum adjustable setting
current: (% or A)

Tripping time acc. time/current characteristic of the (319 s P
releases conform to the curves provided by the
manufacturer. {within the stated tolerances)

Releases, independent of ambient air terperature: at 20°C or 40 C

Test ambient air temperature: N/A

Test current; N/A
at current specified by the manufacturer to verify the
fimefcurrent characteristic of the releases conform to
the curves provided by the manufacturer.

% at the rated, or min\?num adjustable setting

current: (% or A)

Tripping time acc. tim cu &charactenstlc of the N/A
releases conform to thd cilirve provided by the
manufacturer. (within the stated tolerances)

TRF No. [EC60947_2E/
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83314 |Additional test for definite time-delay releases
a) Time delay
Test is made at a current equal to 1,5 times the current setting. if the test current
overlaps with another tripping characteristic (e.g. an instantaneous tripping
characteristic), the trip setting and the test current shall be reduced as necessary to
prevent premature {ripping. :
overload releases: (all phase poles loaded) N/A
for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current
for this release shall be 1,5 times the current setting:
short-circuit releases N/A
Electromagnetic release: N/A
two poles in series carrying the test current, using
successively all possible combinations of poles
having a short-circuit release.
Electronic releases: N/A
on one pole chosen at random,
Test current: 1,5 times of the rated, or minimum N/A
adjustable setting curcent: (A)
Operating time, overload releases: (s) N/A
Time-delay: between the limits stated by the N/A
manufacturer: T
Operating time, short-circuit releases /J '- f;"x‘;ﬁ‘.‘l‘{j? \ NIA
(electromagnetic): (s) Li-L2: i w \
L1-L3:
S
L1213
Time-delay: between the fimits stated by the N/A
manufacturer:
Operating time, short-circuit releases (electronic): (s). N/A
L1:
L2
L3:
Time-delay: between the limits stated by the NFA
manutacturer:

TRF No. IECB0847_2

s







Page 58 of 150 Report No. W0808102.63
IEC 60947-2
Clause Requirement + Test Resuit - Remark Verdict
Test current: 1,5 times of the maximum adjustabte N/A
setling current: {(A)
Operating time, overtload releases: (s) N/A
Time-delay: between the limits stated by the NIA
manufacturer:
Operating time, short-circuit releases N/A
{electromagnetic): (s) L1-L2:
L1-L3;
L2-L3:
Time-delay: between the limits stated by the N/A
manufacturer:
Operating time, short-circuit releases (electronic}: (s) I N/A
L1: ' S|
Y
\\-.
L2: Y
L3:
Time-delay: between the limits étated by the N/A
manufacturer:
b} Non-tripping duration
fFirstly, the test current equal to 1,5 times the current setting is maintained for a time
interval equal to the non-tripping duration stated by the manufacturer.
Then, the current is reduced to the rated current and maintained at this value for twice
the time-delay stated by the manufacturer. The circuit-breaker shall not trip.
ovetload releases: (all phase poles loaded) NYA
for circuit-breakers having an identified neutral pole N/A
provided with an overload release, the test current
for this release shall be 1,5 times the current setting;
shori-circuit releases N/A
Electramagnetic release: N N/A
two poles in series carrying the testcurrent, using
successively all possible conybinatioks of poles
having a short-circuit release!
Electronic releases: N/A
on one pole chosen at random.
Test current: 1,5 times of the minimum adjustable N/A
setting current; (A}
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non-tripping duration stated by the manufacturer for N/A
overload release: (s)
non-tripping duration stated by the manufacturer for N/A

short-circuit release thermal magnetic: (s)

non-tripping duration stated by the manufacturer for N/A
short-circuit release electronic: (s)

Tirme duration of current when reduced to the rated N/A
current; shall be twice the delay-time stated by the
manufacturer: {(s)

Rated current ‘ N/A
Operating time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases N/A
(electromagnetic), shall not trip: (s) L1-L2:

L1-L3:

L2-L3:
QOperating time, short-circuit releases (electronic), N/A
shall not frip: (s) L1:

L2; g

L3 . ) ,
Test current: 1,5 times of maximum adjustable . // . N/A
setting current; (A) : /.
non-tripping duration stated by the manufacturer for N/A
overload release: (s)
non-tripping duration stated by the manufacturer for N/A
short-circuit release thermal m?gnetic
non-tripping duration stated byjthe ufacturer for N/A
short-circuit release electronic:\(s} M
Time duration of current when ragu ed t}> the rated N/A

current; shall be twice the delay-time stated by the
manufacturer: (s)

Rated current N/A

Operating tima, overload releases: N/A
the circuit»breakg does not {rip:

7
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Operating time, short-circuit releases N/A
{electromagnetic), shall not trip: (s) i1-L2:
Li-L3:
1.2-13:
Operating time, short-circuit releases (electronic), N/A
shall not trip: (s} L1:
L2:
L3:
8332 Test of dielectric properties, impulse withstand voltage (Uimp indicated):
8334 The 1,2/50us impulse voltage shall be applied five times for each polarity at intervals
partt of 1s minimum
- rated impulse withstand voltage (kV) : 3 kv P
- sea level of the [aboratory: Sea level
- test Uimp main circuits (kKV) : 9.8 kV P
- test Uimp auxiliary circuits (kV}) N/A
- test Uimp control circuits (kV) : NIA
- test Uimp on open main contacts (equipment 12,3 kV p
. suitable for isolating) (kV) :
a) Application of test voltage P
i} Between all terminals of the main circuit connected : LT
together (incl. control and auxiliary circuits connected
to the main circuit) and the enclosure or mounting
plate, with the contacts in all narmal positions of
operation.
i) Between each pole of the main cinguif and the P
other poles connected together and e enclosure
or mounting plate, with the contadts jn all\normal
positions of operation.
iii) Between each control and auxiliary circuit not N/A
normally connected o the main circuit and:
- the main circuit
- other circuits . NIA
- exposed conductive parts NIA
- enclosure of mounting plate N/A
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iv} equipment suitable for isolation P
equipment not suitable for isolation N/A
- no unintentional disruptive discharge during the P
test's
Test of dielectric properties, dielectric withstand voltage {(Uimp not indicated):
- rated insulation voltage (V) : 800V P
- main circuits, test voltage for 1 min {\/) 2000V, 5s P
- auxiliary circuits, test voltage for 1 min (V) N/A
- control circuits, test voltage for 1 min (V) N/A
8.3.32.2 |Application of test voltage
1) with circuit-breaker in the closed position
- between all live parts of all poles connected P
together and the frame of the circuit-breaker .
- between each pole and all the other poles P
connected to the frame of the circuit-breaker
2) with the circuit-breaker in the open position and, P
additionally, in the tripped position, if any.
- between all live parts of all poles connected P
together and the frame of the circuit-breaker.
- betwean the terminals of one side connected P
together and the terminals of the other side
connected together,
)] Control and auxiliary circuits
1 - between all the control anld auxiliary circuits which N/A
are not normally connected to the main circuit,
connected together, and the frathe of the
circuit-breaker. . - }\
2) - where appropriate, betweer&;}h })art of the control N/A
an auxiliary circuits which may Be isolated from the
other parts during narmal operation and all the other
paits connected {ogether.
No unintentional disruptive discharge during the tests P
8.3.3.2 For circuit-breaker suitable for isolation, the leakage {L1: 0,1 mA P
current shall be measured through each pole with the | L2 0,1 mA
contacts in the open position, at a test voltage of 1,1 {L3: 0,1 mA
Ue, and shall not exceed 0,5mA.
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8.3.3.3

Mechanical operation and operational performance capability

8.3.3.3.2

Construction and mechanical operation

a)

Consiruction

A withdrawable circuit-breaker shall be checked for
the requirements stated in 7.1.1

N/A

A circuit-breaker with stored energy operation shall
be checked for compliance with 7.2.1.1.5, regarding
the charge indicator and the direction of operation of
manual energy storing

N/A

b)

Mechanical operation

A circuit-breaker with dependent power operation
shall comply with the requirements stated in 7.2.1.1.3

N/A

A circuit-breaker with dependent power operation
shall operate with the operating mechanism charged
to the minimum and maximum limits stated by the
manufacturer

N/A

A circuit-breaker with stored energy operation shall
comply with the requirements stated in 7.2.1.5 with
the auxiliary supply voltage at 85% and 110% of the
rated control supply voltage.

N/A

it shall also be verified that the moving contacts
cannot be moved from the open position when the
operating mechanism is charged to slightly below the
fult charge as evidenced by the indicating device

N/A

For a trip-free circuit-breaker it shall not be possible
to maintain the contacts in the touching or closed
position when the tripping release is in the position to
trip the circuit-breaker

are stated by the manufacturer, such times shall

If the closing and opening times of a circuit-breaker
comply with the stated v{lue&i}-l

N/A

Undervoltage releases \ !\/\

Undervoltage releases shéﬂ'éomp}y with the
requirements of 7.2.1.3 of Part 1. For this purpose,
the release shall be fitted to a circuit-hreaker having
the maximum current rating for which the release is
suitable

NIA
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) Drop out voltage
it shall be verified that the release operates to open N/A
the circuit-breaker between the voltage limits
specified
The voltage shall be reduced from rated voltage at a NFA
rate to reach 0 V in approximately 30 s
The test for the lower limit is made without current in NIA
the main circuit and without previous heating of the
release coil
In the case of a release with a range of rated N/A
voltages, this test applies to the maximum voltage of
the range
The test for the upper limit is made starting from a N/A

constant temperature corresponding to the
application of rated cantrol supply voltage to the
release and rated current in the main poles of the
circuit-breaker

This test may be combined with the temperature-rise N/A
test of 8.3.3.6
In the case of a release with a range of rated N/A

voltages, this test is made at both the minimum and
maximum rated control supply voltages

i) Test for limits of operation

Starting with the circuit-breaker open, at the N/A
temperature of the test room, and with the supply [? o
voltage at 30% rated maximum control supply A\

voltage, it shall be verified that the circuit-breaker 2 ‘

cannot be closed by the opdration of the actuator 3 /S o
When the supply voltage is 85% of the / / N/A
minimum control supply voltage, i shall be verified ‘

that the circuif-breaker can ba clpsed by the
operation of the actuator

ifi) Performance under overvoltage conditions

With the circuit-breaker closed and without current in N/A
the main circuit, it shall be verified that the
undervoltage ralease will withstand the application of
110% rated control supply voltage for 4 h without
impairing its functions
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d)

Shunt releases

Shunt refeases shall comply with the requirements of
7.2.1.4 of Part 1. For this purpose, the release shall
be fitted to a circuit-breaker having the maximum
rated current for which the release is suitable

N/A

It shal be verified that the release will operate to
open the circuit-breaker at 70% rated control supply
voltage when tested at an ambient temperature of +
56 °C + 2 °C without current in the main poles of the
circuit-hreaker

N/A

In the case of a release having a range of rated
control supply voltages, the test voltage shall be 70%
of the minimum rated control supply voltage

N/A

8.3.333

Operational performance capability without current.

Type designation or serial number

Ni1-830R/3300

Sample no:

1674#

Rated current In (A)

630 A

Rated operational voltage: Ue (V)

690 Vac

Rated control supply voltage of closing mechanism:
Uc (V)

No electric closing mechanism

Rated control supply voltage of shunt releases;
Uc (V)

No shunt releases

Rated control supply voltage undervoltage releases:
Uc {V) '

No undervoltage releases

Ambient temperature 10-40 °C :

234 °C P

Number of operating cycles per hour

80 cycles per hour

Number of cycles without current (total)
{closing mechanism enelrgized at the rated Uc)

4000 cycles

Number of cycles witho{n cHrrr-i\nt fwithout releases)

4000 cycles

Applied voltage: closing\me\?;béh{sm (V)

10% of total cycles for cik&j’(vbreaker with fitted shunt
release:

(50% at the beginning- and 50% at the end of the
test)

Energized at the rated Uc

Applied voltage: shunt releases (V)
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10% of total cycles for circuit-breaker with N/A

undervoltage releases:

{50% at the beginning- and 50% at the end of the
test.}

Energized at the minimum rated Uc

10 cycles without applied voltage at the undervoltage N/A
releases.
{Shalt not possible to close the circuit-breaker.)

Applied voltage: undervaltage releases (V) N/A

Electrical components do not exceed the value N/A
indicated in tab. 7.

8.3.3.3.4 | Operational performance capability with current.

Rated current: In (A) 630A

Maximum rated operational voltage: Ue (V) 890 Vac

Conductor cross-sectional area (mm?) : 2 x 185 mm” P
Number of operating cycles per hour 80 cycles per hour P
Number of cycles with current {total) 1000 cycles {no electric closing P
(closing mechanism energized at the rated Ug) mechanismy)

Applied voltage: closing mechanism (V) N/A
i-or circuit-breaker fitted with adjustable releases, N/A

test shall be made with the overload setting at
maximum and short-circuit setting at minimum.

Conditions, make/break operations: P

-~testvoltage UlUe =10(V) ..........oovei, L1-L2: (695,92 Vac p
............................................................ L2-L3: [695,2 Vac
............................................................ L3-L1:|695,7 Vac

~testeurrent 1le = 1,0 (A) oo, L1: 16404 A P P
........................................................................ L2: |643,3A / e
......................... (\\ALS 635,1 A YA
- power factor/tiw)\e j&&n’s}ant: 0,82 P
- frequency: (Hz) 50 Hz P
- on-{ime (ms). 537,9ms P
1~ off-time (s): 59,5s P
Electrical components do not exceed the value N/A

indicated in tab. 7.

TRF No. [EC60947_2F A
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83335 |Additional test of operational performance capabifity without current for
withdrawable circuit-breaker. .
Number of operations cycles : 100 NIA
After test, the isolating contacts, withdrawable N/A
mechanism and interlocks shall be suitable for
further service.
8,334 Overload performance
this test applies to circuit-breaker of rated current up to and including 630 A
Type designation or serial number NM1-630R/3300
Sample no: 167#
Rated current In (A) 630 A
Rated operational voltage: Ue (V) 690 Vac
Rated control supply voltage of closing mechanism: No electric closing mechanism
Uc (V)
Rated control supply voltage of shunt releases: Mo shunt releases
Uc (V)
Rated control supply voltage undervoltage releases: No undervoltage releases
Uc (V)
Ambient femperature 10-40 °C . 23,9°C P
Number of operating cycles per hour 80 cycles per hour P
Maximum rated operational voltage: Ue (V) 690 Vac P
Number of operating cycles per hour 60 cycles per hour P
Number of cycles with current (total) 15 cycles (no electric closing P
(closing mechanism energized at the rated Uc) mechanismy}
Applied voltage: closing &échanism (V)
For circuit-breaker fitted ¥ith §djustable releases,
test shall be made with th& ovéldggd/short-circuit
settings at maximum.
Conditions, overload operati\ans:
- test voltage Ulle = 1,05 (V) oo Li: |728,4 Vac ’ P
.......................................................................... L2: [728,8Vac
.......................................................................... L3: |728,5Vac
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- test current AC/DC:  lle = 6,0/2.5 (A) P
.......................................................................... Lt 138162 A
.......................................................................... L2: [37973A
.......................................................................... L3 |38525A
- power factorftime constant: 0,50 P
- Number of eycles manually opened: 9 12 manual operations P
- Number of cycles automatically openad by an 3 (at convenient voltage ) P
overioad release: 3
- frequency: (Hz) 50 Hz P
- on-time max 2s: 558 ms
8.3.3.5 Verification of dielectric withstand
- equal to twice the rated operational voltage with a [1380V, 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 6
For circuit-breaker suitable for isolation, the leakage [L1: 0,1 mA
current shall be measured through each pole with the [L2: 0,1 mA
contacts in the open position, at a test voltage of 1,1 {L3: 0,1 mA
Ue, and shall not exceed 2 mA.
8.3.38 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended table 2 P
those specified in tab. 7.
Temperature rise of main circuit terminals < 80 K Max: 54,7 K P
(K):
conductor cross-sectional area (mm?) . 2 x 185 mm?
test current [e (A) : r~. 630 A P
8.3.37 Verification of overload\releaﬁep\
Test current: 1.45 times\the vilue\of their current  ]913,5 A (146x1,0lm) |1 p
setting at the reference tdmpdrature: (A) T v o
Conventional tripping time: fir s P
<Th when In < 83A, <2hwhen In > 63 A e
8.3.38 Verification of undervoltage and shunt releases i \"\/ / J
Circuit-breaker fitted with undervoltage releases, T N/A

The release shall not operate at 70% of the
minimum control supply voltage -

TRF No. IECB0847_2F
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and shall operate at 35% of the maximum control NIA
supply voltage.
Circuit-breaker fitted with shunt releases. NYA
The release shall cperate at 70% of the minimum
rated control supply voltage. Test made at room
temperature.
8.3.3.9 Verification of the main contact position for circuit-breakers for isolation P
actuating force for opening (N) ..o o |161 N —
test force with blocked main contacts for 10s{N) : {400 Nfor 10 s —
Dependent power operation N/A
Supply voltage of 110% of rated voltage (V}.........: N/A
Three attempts of 5 s to operate the equiprhent at N/A
intervals of 5 min. I
Independent power operation -;"" £ 2 N/A
Three attempts to operate the equipment by the _'; o AL N/A
stared energy. LA
Lock ability of driving mechanism in OFF-position a / / i // N/A
test force and blocked main contacts ... : .
Position indicator does not show OFF-position after P

TRF No. IEC80947_2F
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834 TEST SEQUENCE 1l (lcs):
8.3.4.1 Test of rated service short-circuit breaking capacity

Test sequence of cperation: 0 —t—-CO -t -CO

Type dasignation or serial number NM1-630R/3300
Sample no: B1i16#

Rated current: In (A) G30 A

Rated operational voltage: Ue {V) 240 Vac

Rated service short-circuit breaking capacity: (kA) |50 kA

Rated control supply voltage of closing mechanism: [ No electric closing mechanism
Uc (V)

Rated control supply voitage of shunt release: No shunt releases
Ue (V)

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time settings
at maximum,

closing mechanism energized with 856% at the rated N/A
Ue: (V)

The circuit-breaker is mounted complete on its own P
support or an equivalent support.

Test made in free air:

Distances of the metallic screen's: (all sides) Front/ Back: 0 mm,
Left / Right ; 100 mm,
Up / Down: 100 mm

The characteristics of the [netailic screen:

- woven wire mesh \ “{\ N/A
- perforated metal \ J \ P
- expanded metal % N/A
- ratio hole areaftotal area: 0,45-0,65 . P
- size of hole: <30mm’ P
- finish: bare or conductive plating P
Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of the

enclosure:

TRF No. IECB0947_2F
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Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star point) |Load-star point
Conductor cross-sectional area (mm?) . 2 x 185 mm” P
if terminals unmarked: LINE and 1.OAD are marked
line connected at: (underside/upside)

Tightening torgques: (Nm) 14 Nm P

Test sequence of operation: O —~t~CO -t~ CO P

- test voltage UlUe =106 (V)i L1-L2; |264 Vac P

............................................................ 12-13: |285 Vac

............................................................ L3-L1. 1264 Vac

- r.m.s. test current AC/DC: {A) P

................................................................................... L1] 50,7 kA

................................................................................... L2151,3kA

................................................................................... L3512 kA

power factorftime constant : 0,23 P

- Factor "n” 2,1

- peak test current (A) 110 kA P

Test sequence "0” _

- max. let-through current: (kApeak) ... L1, |468KA P

.......................................................................... Lz: [31,7kA

.......................................................................... L3: |40,0kA

- Joule integral Pt (MAS) ........ccovconrreriercncns L1 {9,07 MA%s P

.......................................................................... 12: 12,86 MA%s

.......................................................................... L3: |4,32 MA%s o

Pause, t: {(min) 3 min / {_,’E,j;(;,\\\\ P
< o= T

Test sequence "CO” \ “ A [/ ) / M ‘)l

- max. let-through current\( eéQ ................. L1 [353kA '\ \\d 77/ P

........................................................................ L2: [423kA o f

.......................................................................... L3: |452KA

- Joule integral 12dt (MAZS) ........coorrervreeecreree L1: |3,77 MA%s =

.......................................................................... L2: 7,71 MA’s

.......................................................................... L3: 16,85 MA’s

Pause, t: (min) 3 min P
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Test sequence "CO"
- max, let-through current: (kApeak) ................. L1: |34,5kA P
.......................................................................... L2: [39,7kA
.......................................................................... L3: |459KkA
- Joule integral Pdt (MA?S) ..ooovvre i L1, 4,01 MA%s P
............................................................................. L2: |7,26 MA’s
............................................................................. L3: |7,07 MA%s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "O” No holes observed
Cracks observed No cracks observed P
8.3.4.2 Operational performance capability with current.
Rated current: In (A) B30 A
Maximum rated operational voltage: Ue (V) 240 Vac
Conductor cross-sectional area (mm?) 2 x 185 mm?
Number of operating cycles per hour 60 cycles per hour
Number {5% of the number given in column 4, tab. 8) | 50 cycles (no electric closing
of cycles with current (total) mechanism) .
{closing mechanism energized at the rated Uc) /’lr 40 (fﬁ\

: e : 7 SN
Applied voltage: closing mechanism (V) // / , 2?“\‘}‘ NIA
For circuit-breaker fitted with adjustable releases, \ N sdva N/A
test shall be made with the overload setting at : /
maximum and short-circuit setting at minimum.

Conditions, make/break operations:
-testvoltage UWle = 1,0 W ......................L1-L2: | 243,56 Vac P
: L2-13: (2422 Vac
2427 Vac
B44,2 A P
839,5 A
654,0 A
- power factor/time constant: 0,78 P
- frequency: (Hz) 50 Hz P
1- on-time (ms}). 533,11 ms P
- off-time (s): 595s P
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8.34.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a i000V,5s P
minimum of 1000 V
- no breakdown or flashover See appended table 8
- the leaking current for circuit-breaker suitable for L1E 0,1 mA P
isolation: (<2mA / 1.1 Ue) 1.2: 0,1 mA
L3: 0,1 mA
8.34.4 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended table 3 P
those specified in tab. 7.
Temperature rise of main circuit terminals. Max: 63,3 K P
<80K (K):
conductor cross-sectional area (mm?) : 2 x 185 mm’ P
test current le (A) : 630 A
8.34.5 Verification of overload releases
Test current: 1.45 times the value of their current 9135 A{1,45x1,01n) P
setting at the reference temperature: {A)
Caonventional tripping time: 12 min 54§57 7 P
<1h when In < 63A, <2h when In > 83 A /r ki f-??‘\

( | coaug Y
\ L
s \\
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Requirement + Test

8.3.4

TEST SEQUENCE 1l (lcs):

8.3.4.1

Test of rated service short-circuit breaking capacity

Test sequence of operation: O -t—-CO —-t - CO

Type designation or serial number

NM1-630R/3300

Sample no:

B117#

Rated current; In (A)

630 A

Rated operational voltage: Ue (V)

690 Vac

Rated service short-circuit breaking capacity: (kA)

7.5 kA

Rated control supply voltage of closing mechanism:
Ue (V)

No electric closing mechanism

Rated control supply voltage of shunt release:
Uc (V)

No shunt releases

For circuit-hreaker fitted with adjustable releases,
test shall be made with the current and time settings
at maximum.

N/A

closing mechanism energized with 85% at the rated
Uc: (V)

N/A

The circuit-breaker is mounted complete on its own
support or an equivalent support.

Test made in free air:

Distances of the metallic screen's: (all sides)

Front / Back: 0 mm,
Left / Right : 100 mm,
Up / Down: 100 mm

by
;

The characteristics of the metallic

7\
\J

- woven wire mesh

N/A

- perforated metal

- expanded metal

N/A

- ratio hole areaftotal area: 0,45-0,65

- size of hole: <30mm?

- finish: bare or conductive plating

Test made in specified individual enclosure:
Details of these tests, including the dimensions of the
enclosure:

N/A
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Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point
Conductor cross-sectional area (mm?) 2 x 185 mm?
If terminals unmarked: LINE and LOAD are marked P
line connected at; (underside/upside)
Tightening torgues: (Nm) 14 Nm P
Test sequence of operation: O -t - CO -t - CO
- test voltage Wle = 1,05 (V).......... e L1-1.2: |735,8 Vac P
........................................................... L2-L3:]736,5 Vac
............................................................ L3-L1: } 735,7 Vac
-r.m.s. test current AC/DC: (A P
.......................................................................... L1: [7.63kA
.......................................................................... L2: |762 KA
.......................................................................... L3 7,87 KA
power factorftime constant 0,48 P
- Factor 'n” 1,7
- peak test current (A} : 13,61 kA p
Test sequence "O"
- max. let-through current: (kApeak) ..........co.... L1 |10,1kA P
.......................................................................... L2: [9,19KA
.......................................................................... L3: 9,97 kA
- Joule integral 2dt (KAS) .......coorererrerimermcenninns L1, |776,5 kAz P
.......................................................................... L2, 7691 kA s [
.......................................................................... 13: |630,6 kAZs /;1&‘ I
Pause, t: (min) 3 min : P
Test sequence "CO" 15
- max. let-through current: ( kApeW ..... \ ...... L1 9,47 KA P
....................................................................... L2: {9,7TKA
.......................................................................... L3: (104 KA
- Joule integral Fdt (KAZS) ......ovoerrerevreceieeienne L1; {8288 kAz P
.......................................................................... L2, (4452 kA S
.......................................................................... L3: {8711 kA%
Pause, t: {min) 3 min P
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Test sequence "CO”
- max. let-through current: (kApeak) ................ L1 [10,1 kA P
.......................................................................... L2: 1998KA
.......................................................................... L3: [10,0kA
- Joule integral Pdt (MAS) ......ooovvivvcreeii L1: |677,7 kA%s P
.......................................................................... L2: |827,7 kA%
.......................................................................... L3: |614,8 kA’s
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "0” No holes observed P
Cracks observed - No cracks observed P

8.34.2 Operational performance capability with current.

Rated current: [n (A) B30 A
Maximum rated operational voltage: Ue (V) 690 Vac
Conductor cross-sectional area (mm?) : 2 x 185 mm?
Number of operating cycles per hour 60 cycles per hour
Number (5% of the number given in column 4, tab. 8)| 50 cycles (no electric closing P
of cycles with current {total) mechanism)
(closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, N/A

test shall be made with the overload setting at
maximum and short-circuit setting at minimum.

Conditions, make/break oper@m'ﬁ: /\

- test voltage Uile = 1,0 (V) .\ ... .. \.......L1-L2: [ 701,4 Vo
......................................................... L2-L3: |701.9 Vac
............................................................ 13-L1: |701.8 Vac

-testeurrent Wle = 1,0 (AY .o Lt [B415A
.......................................................................... L2. |650,3A
.......................................................................... L3. |B51,3A L
- power factor/time constant: 0,79 P
~ frequency: (Hz) 50 Hz P
- an-time: {ms): 560,6 ms P
- off-time {s); 594s P
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8.3.4.3 Verification of dielectric withstand
- equal to twice the rated operational voltage witha |1380V, 565 P
minimum of 1000V
- no breakdown or flashover See appended t_able 7 P
- the leaking current for circuit-breaker suitable for L1: 0,1 mA P
isolation: (<2mA/ 1.1 Ue) L2: 0,1 mA
L3: 0,1 mA
8344 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended table 4 P
those specified in tab. 7.
Temperature rise of main circuit terminals. Max; 58,9 K P
<BOK (K): '
conductor cross-sectional area (mm?) 2 x 185 mm” P
test current le (A) 630 A P
8.345 Verification of overload releases
Test current: 1.45 times the value of their current 913,5A(1,45% 1‘9/!_@).’?«‘\% P
setting at the reference temperature: (A) AN /[_\ﬁ Oy .
Conventional fripping time: 15 min 17 s ,// e \ \i\ P
<1h when In < 63A, <Zh when In > 83 A 1( ( co®ud 17 )
L ‘./: /:i
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8.3.4 TEST SEQUENCE U {lcs):
8.34.1 Test of rated service short-circuit breaking capacity

Test sequence of operation; 0 —t-CO -t -CO

Type designation or serial number MNM1-630R/3300
Sample no: 118#

Rated current: In (A) 400 A

Rated operational voltage: Ue (V) 240 Vac

Rated service short-circuit breaking capacity: (kA) |50 kA

Rated controt supply voltage of closing mechanism: | No electric closing mechanism

Uc (V)

Rated control supply voltage of shunt release: No shunt releases

Uc (V)

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time settings

at maximum.

closing mechanism energized with 85% at the rated NIA
Uc: (V)

The circuit-breaker is mounted complete on its own P

support or an equivalent support.

Test made in free air:

o
Distances of the metalfic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right : 100 mm,
\ Up / Down: 100 mm

The characteristics of the metallic &cre}en: \
A

- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area; 0,45-0,65 P
- size of hole: <30mm’

- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:

TRF No. IEC60947_2F
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Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at; (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area {mm?) : 240 mm?
If terminals unmarked: LINE and LOAD are marked P
line connected at; (underside/upside)
Tightening torques: (Nm) 14 Nm P
Test sequence of operation: 0 —t-C0O -t~ CO P
-test voltage UlJe =105 (V). £1-L2: {260 Vac P
L L2-L3: | 260 Vac
............................................................ L3-1.1; 280 Vac
- r.m.s. test current AC/OC: (A) P
................................................................................... L151,0kA
................................................................................... L2} 51,2 KA
................................................................................... L3 50,6 kA
power factorftime constant . 0,23 P
- Factor 'n” 2,1 P
- peak test current (A} 110 kA P
Test sequence "0" _
- max. let-through current: ( 34 5kA P
...................................................................... 45,6 kA

ISR V. TS0 23,1 kA
- Joule mtegral 2t (MAZs) U\ ...... 3,81 MA%s P
................................................. 6,28 MA’s
.......................................................................... 1,85 MA’s
Pause, & {min) 3 min P
Test sequence “CO° T T :
- max. let-through current; (kApeak) ................. L1 |31,5kA // 050 P
.......................................................................... 1.2: 144 8KA
.......................................................................... L3 (32,3 kA el
- Joule integral Zdt (MA?S) ......oovorvovsressrroesrer e L1: 2,31 MAZ \ P
.......................................................................... L2 6,92 MA s\ / .
.......................................................................... L3 2,87 MA®s §
Pause, t; (min) 3 min P
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Test sequence "CQ" ‘
- max. let-through current; (kApeak) ................ L1: [33,2kA P
.......................................................................... L2: |43,3KkA
.......................................................................... L3: (27,4 KA
- Joule integral IPdt (MAZS) ..ol L1: 12,76 MAZ2s P
............................................................................. L2: 16,61 MA2s
............................................................................. L3: |1,81 MAZs
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence 0" No holes observed P
Cracks observed iNo cracks chserved P

8.34.2 Operational performance capability with current.

Rated current: In (A}
Maximum rated operational voltage: Ue (V)
Conductor cross-sectional area (mm?) :
Number of operating cycles per hour NIA
Number (5% of the number given in column 4, tab. 8) N/A
of cycles with current (total)
(closing mechanism energized at the rated Ug)
Applied voltage: closing mechanism (V) N/A
For circuit-breaker fitted with Adjustable releases, N/A
test shall be made with the overload sgtting at
raximum and short-circuit s tinq\at }%mum.
Conditions, make/break oper*tio% \
- test voltage UUe = 1,0 (V) . N ...\ L1-L2: NIA
............................................................ L3-L1: ’7“*“\\\!‘
~test current 1fie = 1,0 (A) oo L1: 7 Q)ff‘-:'\'f \ N/A
.......................................................................... L2 4 . \\11
......................................................................... L3: L S|
- power factorftime constant; ‘ U/ / /’ NfA
- frequency: (Hz) / L N/A
- on-time (ms): N/A
- off-time (s): N/A

TRF No. IEC60947_2F
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8343 Verification of dielectric withstand
- equal to twice the rated operational voltage witha [1000V, 55 P
minimum of 1000 V
- no breakdown or flashover See appended table 8 P
- the leaking current for circuit-breaker suitable for U:— 0,1 mA
isolation: (<2mA /1.1 Ue) L2: 0,1 mA
L3:0,1 mA
8.34.4 Verification of temperature-rise
- the values of temperature-rise do not exceed N/A
those specified in tab. 7.
Temperature rise of main circuit terminals. N/A
<80K (K):
conductor cross-sectional area {(mm?) : NA
test current le {(A) : NIA
8.3.4.5 Verification of overload releases
Test current: 1.45 times the value of their current | 580 A (1 45’);:101‘)\;\ P
setting at the reference temperature: (A) | f/ Y ‘ \_\
Conventional tripping time: 28 min ?75[ Coag \ ol P
<1h when In < 63A, <2h when In > 83 A Y7, o
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834 TEST SEQUENCE |i {lcs):
8.341 Test of rated service short-circuit breaking capacity

Test sequence of operation: O -t - CO -t~ CO

Type designation or serial number NM1-830R/3300
Sample no: 119#

Rated current: In (A) B30 A

Rated operational voltage: Ue (V) 415 Vac

Rated service short-circuit breaking capacity: (kA) |35 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)

Rated confrol supply veltage of shunt release: No shunt releases
Uc (V)

For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time settings
at maximum.

closing mechanism energized with 85% at the rated N/A

Ue: (V) (\

The circuit-breaker is mounted complete on jts own P
support or an equivalent support. ﬂ A

Test made in free air; \ N\

Distances of the metallic screen’s; (all side\sj) Front / Back: 0 mm,
Left/ Right : 100 mm,
Up /! Down: 100 mm

The characteristics of the metallic screen:

- woven wire mesh N/A
- perforated metal . P
- expanded metal ( ‘i';:. N/A
- ratio hole areaftotal area: 0,45-0,65 . p
- size of hole: <30mm?

- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the

enclosure:
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Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) Load-star point
Conductor cross-sectional area (mm?) 2 x 185 mm* P
if terminals unmarked: LINE and LOAD are marked
line connected at: {undersidefupside)
Tightening torques: {Nm) 14 Nm P
Test sequence of operation: O —~t-CO —t- CO
- test voltage U/Ue = 1,06 (V). L1-L2: |447 Vac P
............................................................ L2-L3: | 447 Vac
............................................................ L3-L.1: [447 Vac
- r.m.s. test current AG/DC: (A) P
.......................................................................... L1 |354KA
.......................................................................... L2: [357KA
.......................................................................... L3 | 352 KA
power factortime constant : 0,25 P
- Factor "n” 2,1 P
- peak test current (A) 75,0 KA P
Test sequence "0"
- max. let-through current: (kApeak) ................ Lt [38,2kA P
.......................................................................... L2: [425KkA
.......................................................................... L3: |23,0KkA
- Joule integral Pdt (MAZS) .....coovivrrciceminnnns L1: [6.47 MA%s p e, P
.......................................................................... 120 |7.08MATs 7 L
........................................................................ 13 |244MA’s 7 % ™~ |
Pause, t (min) A 3 min ' E‘:a_» /“ Dyt baln P
Test sequence "CO” }\-/ \ (7 - / -
\w. ¥ ) ' '
- max, let-through current; (kApeak) ............... L1 |37,4kA / / : P
b L2: |32,8KA
.......................................................................... 1.3: 41,7 kA
- Joule integral Pdt (MA?S) ..o ermmriirieieens L1 5,21 MA%s P
.......................................................................... L2: |3.43 MA’s
.......................................................................... L3 18,27 MA%s
Pause, t: {(min) 3 min P
/ f{f
i / { _
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Test sequence "CO"
- max. let-through current: (kApeak) ................. L1 (426 kA P
.......................................................................... L2; [31,3kA
.......................................................................... L3: (34,6 kA
- Joule integral Bdt (MA®S) oo L1: 8,25 MA%s P
.......................................................................... L2: |3,89 MA’s
.......................................................................... L3: {4,53 MA"s
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "0” No holes observed
Cracks observed No cracks observed p

8.34.2 Operational peirformance capability with current.

Rated current: In (A} B30 A
Maximum rated operational voltage: Ue (V) 415 Vac
Conductor cross-sectional area (mm?) : 2 x 185 mm’
Number of operating cycles per hour 80 cycles per hour P
Number (5% of the number given in column 4, tab. 8) | 50 cycles (no electric closing P
of cycles with current (total) mechanism)
{closing mechanism energized at the rated Uc) ..
Applied voltage: closing mechanism (V) Y l' N N/A
For circuit-breaker fitted with adjustable releases, : 2 b 'J‘ N/A
test shall be made with the overload setting at | i
maximum and short-circuit setting at minimum. ‘ g
Conditions, make/break operations: _
- test voltage U/Ue = 1,0 (V) ......................L1-L2: | 417,0 Vac P
........................................................... L2-13: [417,1 Vac
........................................... (oo L3LT: [417,5 Ve
-testcurrent lfle = 1,0 (A) ...\ A N B832,7 A P
....................................................................... B31,2 A
....................................................................... 638,7 A
- power factorftime constant: 0,77 P
- frequency: (Hz) 50 Hz P
- on-time (ms): 493,7 ms P
- off-time (s): 585s P
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8343 Verification of dislectric withstand
- equal to twice the rated operational voltage witha [1000V, 68 P
minimum of 1000 V
- no breakdown or flashover See appended table 8 P
- the leaking current for circuit-breaker suitable for L1 0,1 mA P
isolation: {<2mA /1.1 Ue) L2: 0,1 mA
£3: 0,1 mA
8344 Verification of temperature-rise
- the values of temperature-rise do not exceed See appended table 5 P
those specified in tab. 7,
Temperature rise of main circuit terminats. Max: 62,2 K P
<80K (K):
conductor cross-sectional area (mm?) : 2 x 185 mm”®
test current e {A) : B30 A P
8.34.5 Verification of overload releases
Test current; 1.45 times the value of their current 913,5A(1,45x1,01In) P
sefting at the reference temperature: (A) T e
Conventional tripping time: N 3 P
<1h when In < 63A, <2h when In > 63 A \
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8.3.4

TEST SEQUENCE Wil (les=lcu}):

N/A
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8.3.5 TEST SEQUENCE [l {lcu)
Rated uliimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is vetified when |
carrying out test sequence V.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence.
Type designation or serial number NM1-830R/3300
Sample no: 120#
Rated current: In (A) 630 A
Rated operational voltage: Ue (V) 240 Vac
Rated ultimate short-circuit breaking capacity: (kA) 100 kA
Rated control supply voltage of closing mechanism: | No efectric closing mechanism
Uc {V)
Rated control supply voltage of shunt rplease: No shunt releases
e WA
This test sequence need nof be made v\@[w lcu= }'cs
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
Time specified by the manufacturer. 120s<t<600s
- Operation timMe: (8) .o L1
.......................................................................... L2:
.......................................................................... L3: .
........................................................................... U e
AL g
8352 Test of rated ultimate short-circuit breaking capaci'tg/ { [0’ }
The test sequence of operations is O —t —CO l‘:}\:‘: \V/ o / . -
For circuit-breaker fitted with adjustable releases, / o . N/A
test shall be made with the current and time s
settings at maximum. A,
. Tl
/o
TRF No. IEC60947_2F { /Y
i / f
L

7

SO




Page 87 0f 150

o

Report No. W0808102.63

IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
closing mechanism energized with 85% at the rated N/A
Ue: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: _
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm,
Left / Right ;100 mm,
Up / Down: 100 mm
The characteristics of the metallic screen:
- Woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65
- size of hole: <30mm?
- finish: bare or conductive plating
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm Ior{g\ \ i
Circuit is earthed at: (load-star- or supply-\;tar/%ﬁc{t) Load-star point P
Conductor cross-sectional area (mm?) : \/ \ 2 x 185 mm? P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (underside/upside) T T
Tightening, torques: (iNm) 14Nm /7~ P
Test sequence of operation: O —t - CO { . f
- test voltage UfUe = 1,05 (V) vovevvveovenen. L1-L2: |254Vac P
.L2-L3: 1254 Vac
............................................................ L.3-L1; | 254 Vac
-r.m.s. test current AC/IDC: (A) oo L1: |101kA P
.......................................................................... L2 101 kA
.......................................................................... .3: 1104 kKA
power factor/time constant : 0,20
- Factor °n” 22 P

TRF No. IECB0947_2F
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- peak test current (Amax) : 225 kA P
Test sequence "0"
- max. let-through current; (kApeak) ... L1: |424 KA P
.......................................................................... L2. |83,7KA
.......................................................................... L3: |36,6kA
- Joute integral Pdt (MA?S) ... Li: 3,97 MA®s P
.......................................................................... L2: (9,92 MA%s
.......................................................................... L3: (2,44 MA%s
Pause, t: (min) 3 min P
Test sequence "CO” .
- max. let-through current: (kApeak) ................. L1 |34,2KA P
.......................................................................... L2: |52,7 kA
.......................................................................... £3: |615kA
- Joule integral 2dt (MA®S) ... L1: (3,33 MA%s p
.......................................................................... L2: |8,99 MA%s
.......................................................................... L3: 18,54 MA%s
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0" No holes observed
Cracks observed No cracks observed P
8.353 Verification of dielectric withstand
- equal to twice the rated operationai voltage with a |1 0 V\5 ‘ P
minimum of 1000 V for 5 seconds
- ho breakdown or flashover See épdended table 10 P
- the leaking current for circuit-breaker suitable for L1 <0,1mA P
isolation: (<6mA /1,1 Ue} L2 < 0,1 mA
L3: < 0,1 mA
8354 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
curfent setting on each pole separately.
The operating time shall not exceed the max. value stated by the maPufggcturer for
twice the current setting at the reference temperature, on a pole sin/g y -
Time specified by the manufacturer: P
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- Operation time: (8) ..o L1: |154s P
.......................................................................... L2 (130s
.......................................................................... L3 {142s
........................................................................... N:
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8.3.5 TEST SEQUENCE I (lcu)

Rated uitimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated shori-lime withstand current equal to
their rated ultimate shori-circuit breaking capacity, this fest sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number © INM1-830R/3300
Sample ne: E12i#

Rated current; In (A) 830 A

Rated operational voltage: Ue (V) 690 Vac

Rated ultimate shor-circuit breaking capacity: (kA) |15 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)

Rated control supply voltage of shunt release; No shunt releases
Uc (V)

This test sequence need not be made when lcu = Ics

8.3.5.1 The operation of overload releases shall be vefified at ixjce the value of their current
setting on each pole separately.

A
The operating time shall not exceed the max. valbijated by the manufacturer for .
twice the current setting at the reference temperatuireg, on a pole singly. / ‘_'-,J v

Time specified by the manufacturer: 1205 5t<B00s 1/ /,]/ N N P
- Operation tMe: (S) ..o L1 |259s = Cp
.......................................................................... L2: |247 s
.......................................................................... L3 |261s
.......................................................................... N:

8352 Test of rated ultimate shert-circuit breaking capacity
The test sequence of operations is O —t— CO _
For circuit-breaker fitted with adjustable releases, N/A

test shall be made with the current and time
seltings at maximum.
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closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm,

Left / Right ;100 mm,
Up / Down: 100 mm

The characteristics of the metallic screen:

- woven wire mesh N/A

- perforated metal P

- expanded metal T N/A

- ratio hole areaftotal area: 0,45-0,65 /"4’*':‘.;7‘"” 'L P

- size of hole; <30mm° / / ot \ % P

- finish: bare or conductive plating 7 / /} ‘“ P

Test made in specified individual enclosure: ‘ / ' a N/A

Details of these tests, including the dimensions of the |

enclosure:

Fuse "F™" P

copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star point){ lﬁ_oad-star point P

Conductor cross-sectional area (mm?) : \ E\XN mm? P
\J

If terminals unmarked: @E and LOAD are marked N/A

line connected at: (undersidef/upside)

Tightening, torgues: (Nm) 14 Nm P

Test sequence of operation: O -t~ CO P

- test voltage Wle = 1,06 (V) ... L1-L2: 1736,0 Vac P

............................................................ L2-L3:|735,5 Vac

............................................................ 1.3-L1:{735,9 Vac

-~ 1r.m.s. test current AC/DC: (A) .o L1 | 15,2 kKA P

.......................................................................... 2. [153 kA

.......................................................................... L3: |15,7KA

power factor/time constant 0,30

- Factor 'n" 2.0

TRF No. [EC60947_2F
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- peak test current (Amax) : 31,33 kA P
Test sequence "0" '
- max. let-through current: (kApeak) ................. L1: [26,3 kA P
.......................................................................... L2: |24,7 kA
.......................................................................... L3 [22,3KA
- Joute integral I*dt (MAZs) ... L1: 4,39 MAs P
.......................................................................... L2: (3,46 MA%s
.......................................................................... £3: |3,37 MA%s
Pause, t: {min) 3 min P
Test sequence "CO"
- max. let-through current: (kApeak} .....cc..coeees L1: {20,2 kA P
.......................................................................... L2: |27.6kA
.......................................................................... L3: [21,9KA
- Joule integral Pdt (MAZS) ... L1: 3,75 MA®s P
.......................................................................... [2: [4,07 MA%s
.......................................................................... L3 3,50 MAZs
Melting of the fusible element No melting of the fusible P
element
Holes in the PE-sheet for test sequence "0O” No holes chserved
Cracks observed I\{ﬁ=-crack§\observed
8353 |Verification of dielectric withstand NAYAN
- equal to twice the rated operational voltage with a 1380\%/, 5s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 9
- the leaking current for circuit-breaker suitable for  [1.1: 0,1 mA P
isolation: (<6mA /1,1 Ue) L2: 0,1 mA
L3 0,1 mA
8354 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of the:r >~\
current setting on each pole separately. /, /// /7\ \
The operating time shall not exceed the max. value stated by the manufactu [f foigal ) s
twice the current setting at the reference temperature, on a pole singly. \
Time specified by the manufacturer: t<600s ( ; 7P
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- Operation mMe: (8) ..o L1 §161s : P
................................................ rreveiriierieeeann, L20 1166 8
.......................................................................... L3: |203s
........................................................................... N:

TRF No. IEC60947 _2F

5




Page 94 of 150 Report No. W0B08102.63

IEC 60947-2

Clause Reqguirement + Test Result - Remark Verdict

8.35 TEST SEQUENCE ill {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuil-breakers of utilization B having a rated short-time withstand current equal to
their rated ullimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-breakers, fest sequence V applies in place of this

sequence.
Type designation or serial number NM1-630R/3300
Sample no: 122#
Rated current: In (A) 400 A

i Rated operational voltage: Ue (V) 240 Vac

Rated ultimate short-circuit breaking capacity: (kA) | 100 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism

Uc (V)
Rated control supply voltage of shunt release; No shunt releases
Uc (V) \ l\

This test sequence need not be made when lcu g\!csv \

8.3.5.1 The operation of overload releases shall be verifie\cHAt twice the value of their current
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufactqre/r';f,drf- -'_"\ ‘,)\ :

twice the current selting at the reference temperature, on a pole singly. 7 < \\

; e . F A LeBdla L ph
Time specified by the manufacturer; 120s=t<600s ! 4 ;P

y M . JJ

- Operation ime: (8) ..., L1, |590s / / A o
.......................................................................... L2, [528s R
.......................................................................... L3 |561s '
........................................................................... N :
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83572 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t - CO
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.,
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s; (all sides) Front / Back: 0 mm,
Left / Right : 100 mm,
Up / Down: 100 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal TR P
(’)\—’_‘“\'} o
- expanded metal / ~ \\\ N/A
- ratio hele areaftotal area: 0,45-0,65 ( ( O U/i//!\” ]} P
. . 2 B ™,
- size of hole: <30mm : ] ({//7//
- finish: bare or conductive ptating / b P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F": P
copper wire; diameter 0,8 mm, 50 mmi long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-secfional area {mm?) : 240 m P
If terminals unmarked: LINE ‘anld LOAb\e(e marked NIA
line connected at: (underside/upside)
Tightening, torques: {Nm} 14 Nm P
Test sequence of operation: O —t - CO
- test voltage U/Ue = 1,05 (V) ... E1-L2: [254 Vac P
........................................................... L2-L3:|254 Vac
............................................................ L3-L1: (254 Vac

04
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-r.m.s. test current AC/DC: (A) ..o Li; |101 KA P
.......................................................................... L2: (101 kA
.......................................................................... L3: | 104 KA
power factor/time constant ; 0,20 P
- Factor "n” 22
- peak test current (Amax} . 225 kA P
Test sequence "0°
- max. let-through current: {(kApeak) ................. L1: 139.8KA P
.......................................................................... [.2: |81,8KkA
.......................................................................... L3 |37.3KkA
- Joule integral Pdf (MA®S} ... Lt [3.45 MA%s = P
.......................................................................... L2: [9,36 MA%s "
.......................................................................... L3: |2,60MA’s _
Pause, t: (min) 3 min ) P
Test sequence "CO” v
- max. let-through current: (kApeak) ............. LT.  [47.2KA- P
.......................................................................... L2. [37.3KkA
.......................................................................... L3: |60,1kA
- Joule integral Pdt (MAZS) oo L1: |4,59 MA®s P
.......................................................................... 1.2 13,58 MA%s
.......................................................................... L3 |10,60 MAZs
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "O” No holes observed P
Cracks observed o] crac}ﬁobserved

8353 | Verification of dislectric withstand AN

- equal to twice the rated operational voltage with a 00N, 58 P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 10 P
-the leaking current for circuit-breaker suitable for |L1: < 0,1 mA
isolation: {<8mA /1,1 Ue} L2 < 0,1 mA

L3 < 0,1 mA

TRF No. IECE0847_2F
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8.3.5.4 Verification of overload releases

The operation of overtoad releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=8600s

- Operation time: () .o L1: |168s
L2: |143s

TRF No. IEC60947_2F
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8.35 TEST SEQUENCE Il {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence appties to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand cuirent.

For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence [V.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1-630R/3300
Sample no. D123#

Rated current: In (A) 630 A

Rated operational voltage: Ue {\) 415 Vac

Rated ultimate short-circuit breaking capacity: (kA) |70 kA

Rated control supply veltage of closing mechanism; [ No electric closing mechanism

Ue (V)
Rated control supply voltage of shunt release: No shunt releases
Ue (V) {\ i

This test sequence need not be made when lcu = lcs \ )Lf\

8.3.51 The operation of overload releases shall be verified at iw\ibe/the value of their current |-
setting on each pole separately.

The operating time shall not exceed the max, value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 1205 <t<600s P P
- Operation ime: {8) oo L1: P
.......................................................................... L2;
.......................................................................... L3:
........................................................................... N:

TRF No. IEC60947 2F /
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8352 Test of rated uliimate short-circuit breaking capacity
The test sequence of operations is O —t-- CO I
For cireuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P

‘Left f Right : 100 mm,
Up / Dowin: 100 mm

The characteristics of the metallic screen: .
- woven wire mesh N/A
- perforated metal I P
- expanded metal //f c 7‘/_‘7\ N/A
- ratio hole arealtotal area: 0,45-0,65 AL P
- size of hole: <30mm? l\\ \\L/ / S P
- finish: bare or conductive plating AR / - p
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
anclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) 2 x 185 mm® P
If terminals unmarked: LINE and LOAD are marked N/A
fine connected at: (undersidefupside) “
Tightening, torgues: (Nm) \ 1PJNm D P
Test sequence of operation: O —-{—CO P
-testvoltage WUe = 1,06(V) .................. L1-L2; | 446 Vac P
............................................................ L2-L3: {446 Vac
............................................................ 1.3-L.1: | 446 Vac

TRF No. [EC60947_2F /
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- r.m.s. test current AC/DC: (A} i, L1 | 71,0kA P
......................................................................... L2: (70,7 kA
.......................................................................... L3: [70,2KkA
power factor/time constant ; 0,20
- Factor "n” 2.2 P
- peak test current (Amax) . 156 KA P
Test sequence "0" et v
- max. let-through current: (kApeak) ................. L1, |471kKA P
.......................................................................... L2, [60,6kA
.......................................................................... L3: [556KA
- Joule integral FPdt (MA®s) ........ JL1 7,67 MA%s / P
.......................................................................... £2: 164 MA%s
....................................................................... £3: [9,25MA%s
Pause, t: (min) 3 min P
Test sequence "CO”
- max. let-through current; (kApeak) ................ L1: |624 KA P
.......................................................................... L2: {441 kA
.......................................................................... L3: {578kA
- Joule integral Pdt (MAZS) ..o L1: 13,2 MA%s P
.......................................................................... L2: 19,04 MA%s
.......................................................................... L3: {182 MA%s
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-shest for tast sequence "0” No holes ohserved - P
Cracks cbserved No cracks observed P

8.3.5.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with a {1000V, 5 s P
minimum of 1000 V for 5 seconds
- ho breakdown or flashover See appended table 10 P
- the leaking current for circuit-breaker suitable for 120, 1TmA
isolation: (<BmA /1,1 Ue) 27 <81 mA
t< 0,1 mA

NS
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8354

Verification of overioad releases

The operation of overload releases shall be verified at 2,5 times the value of their

current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<800s
- Operation Ume: (8) ..o L1: (181s
.......................................................................... 12: [132s. 7
.......................................................................... L3 (1526 -
........................................................................... N: 4o

.“\ k)
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8.3.5 TEST SEQUENCE Ili {lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacily, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-hreakers, test sequence V applies in place of this

sequence.
Type designation or serial number NM1-630R;’430(_)J__ o

test for 3 phas“é's‘ T N
Sample no: B124# "_ff'? «/ 7~ . i
Rated current; In {(A) 630 A ! / //{ i / .
Rated operational voltage: Ue (V) 240 Vac ‘\\ / : /

4

Rated ultimate short-circuit breaking capacity: (kA} {100 kA

Rated control supply voltage of closing mechanism: | No electric closfﬁg mechanism
Uc (V)

Rated control supply voltage of shunt release: No shunt releases

Uc (V)

This test sequence need not be made when lcu = Ics

8.3.5.1 The aperation of overload releases shall be verified at twice the valua of their current
setting on each pole separately.

The operating time shail not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 120s<t<600s
- Operation ime; (8) oo L1: [454s P
.......................................................................... L2: {83%s

.......................................................................... L3: 16
........................................................................... N:
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8352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t - CO
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Ue: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm,
Left / Right :100 mm,
Up / Down: 100 mm
The characteristics of the metallic screen: Cen o
~ woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole area/total area: 0,45-0,65 P
- size of hole; <30mm? p
- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) |Load-star point P
Conductor cross-sectional area {mm?) : 2 x 185 mm’” P
If terminals unmarked: ! nd LOAD are marked N/A
line connected at; (undersidefupside)
Tightening, torgques: (Nm} \J}4 Nm P
Test sequence of operation: O ~t—-CO P
-testvoltage Wle = 1,05 (V) ..., L1-L2: |263 Vac P
L2-13: 262 Vac
............................................................ L3-L1

11263 Vac

TRF No. [ECB0947_2F
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- r.m.s. test current AC/DC: (A) v L1: |101 kA P
.......................................................................... L2, [103 KA
......................................................................... L3: [105kA
power factor/time constant ; 0,20 P
- Factor "n” 2.2 P
- peak test current (Amax) : 229 kA P
Test sequence "Q7
- max. let-through current: (kApeak) ................ L1: |58,8 kA P
.......................................................................... L2, {473 KA
.......................................................................... L3: {454 KA
- Joule integral Pdt (MAZS) ... L1: 112,56 MA®s P
.......................................................................... L2: {123 MA%s
.......................................................................... L3: {12,8 MA?s
Pause, t: (min) 3 min ,_1\ P
Iy GAREN PN

Test sequence "CO __.,_/./ Ly _—d \\‘,.
- max. let-through current: (kApeak) .....ooveve L1; 30,0 :' omidonr i P
.......................................................................... L2: 1451 kA" Rl A
.......................................................................... L3: [59.2kA ° 4
- Joule integral ?7dt (MA®S) ... L1: 3,86 MA®s / P
.......................................................................... L2: |8,19 MAZs
.......................................................................... L3: 19,71 MA%s
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-shest for test sequencs "0” No holes observed
Cracks obsenved No cracks observed

8.3.5.3 Verification of dielectric withstand

- equal to twice the rated operational voltage with a | 1000V, 6 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 10
- the leaking current for circuit-breaker suitable fc}r \m‘f mA P
isolation: (<BmA/ 1,1 Us) h2l <y mA

13: < 0,1 mA

TRF No. IECB0847_2F //
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8.3.54 Verification of overload releases

The operation of overload releases shail be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shalt not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t=600s P
- Operation time: (8) ..o L1: {1958 P
.......................................................................... L2 |141s
.......................................................................... L3 |163s
........................................................................... N:

/

TRF No. IECB0947_2F
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8356 TEST SEQUENCE Il (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to

‘| circuit-breaker of utilization category A and fo circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to|
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.
Type designation or serial number NM1-630R/4300 P e

test for phase + N /" /- £
Sample no: 197# . {f ,ﬂ/;ﬂ :;.,;\\
Rated current: In (A) 630 A’ S AV
Rated operational voltage: Ue (V) 240Vac / * ‘ i)/

Rated ultimate short-circuit breaking capacity: (kA) | 100 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)

Rated control supply voltage of shunt release: No shunt releases
Uc (V)

This test sequence need not be made when lcu = Ics

8351 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.

The operating time shall not exceed the max. valug/stated by the manufacturer for
twice the current setting at the reference temperatfire, opa pole singly.

Time specified by the manufacturer: \ S é\{s 600 s

AY
- Operation ime: (S} .ooeevvvi e L1: P
.......................................................................... LZ:
.......................................................................... L3 |284s
........................................................................... N:

TRF No. [ECB0847_2F /
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8.352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t - CO S
For circuit-breaker fitted with adjustable releases, N/IA
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivatent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
Left / Right ;100 mm,
Up / Down: 100 mm
The characteristics of the metallic screen:
- woven wire mesh f;,f._jf":f"_ B N/A
- perforated metal },f{f/ﬁm N P
Tl A -
- expanded metal ;‘{ M e N/A
D g ,.
- ratio hale areaftotal area: 0,45-0,65 . \/*/’
- size of hole: <30mm2 T / '
. . J/
- finish: bare or conductive plating
Test made in specified individual enclosure:; N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F"™: P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star point) |Load-star point P
Conductor cross-sectional area (mm?) 2/xl1 E?S rpqzz P
If terminals unmarked: LQNjAaﬁd LOAD are marked N/A
line connacied at: (underside/upside)
Tightening, torques: (Nm) 14 Nm P
Test sequence of operation: O -t~ CO
- test voltage WWUe =105 (V) ... L1: P
................................................................ L2:
................................................................ L3: | 146 Vac

TRE No. IEC60947_2F
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-r.m.s, testcurrent AC/DC: (A)... oo L1: P
................................................................ L2
................................................................ £3: [61,1kA
power factorftime constant : 0,20
- Factor 'n” 22
- peak test current (Amax) : 134 kA
Test sequence "0"
- max. let-through current: (kApeak) ................ L1: P
R T
- Joule integrat Pdt (MA?S) .......ccoooccerrerverrrrr L1 =
8 MAs .
Pause, t: (min) 3 min AP
Test sequence "CO” i J}
- max. let-through current: (kApeak) ................ L1: 7 P
e 02 kA
- Joule integral Fdt (MA*S) oo, Lt P
e | s s
Meiting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "0" No holes observed P
Cracks observed No cracks observed P

8.35.3 Verification of dielectric withstand

- equal to twice the rated operational voltage with g | 1000V, 5s P
minimum of 1000 V for & seconds _
- no breakdown or flashover \ #ae/aernded fable 10 P
_ the leaking current for circuit-breaker suitable fok_JL3: < 0,1mA
isclation: (<BmA /1,1 Ue} N: < 0,1 mA

TRF No. I[EC60947_2F /
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8354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<600s P
- Operation time: {8} ..o L1: P
.......................................................................... L2:
.......................................................................... L3
........................................................................... N:

TRF No. [EC60947_2F
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835 TEST SEQUENCE Il (leu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utitization B having a
rated ultimate short-circuit breaking capacity higher than the rated shost-time
withstand current. ‘
Eor circuit-breakers of utilization B having a rated short-time withstand current equal to '-
their rated wuitimate short-circuit breaking capacily, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence. 1
Type designation or serial number NM1-630R/4300
test for 3 phases--....
Sample no: F168# r-/'ff ’// % \
o) / * \\I
Rated cuirent: in (A) 630 A i‘[ A caﬁ’éﬂi\ /‘!‘
Rated operational voltage: Ue (V) 590 Vac, g
Rated ultimate short-circuit breaking capacity: (kA) |15 kA ' [ ,jla /
Rated cantro! supply voliage of closing mechanism: | No electric closing mechanism
Uc (V)
Rated cantrol supply voltage of shunt release: No shunt releases
Uc (V)
This test sequence need not be made when icu = lcs
8.3.56.1 The operation of overload releases shall be verified at twice the value of their current | .
setling on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current seiting at the reference temperature, on a pole singly.
Time specified by the manufacturer: 120 sls t= E,SOO 5
- Operation ime: (8) .oovovivciri s L1: [348 P
.......................................................................... L2: |259s
.......................................................................... L3: [302s
........................................................................... N:

TRF No. IEC60947_2F
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8352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —1-CO _
For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-hreaker is mounted conipiete on its own P
suppott or an equivalent support.
Test made in free air: P
Distances of the metaflic screen'’s: (all sides) Front / Back: O mm, P
Left / Right : 100 mm,
Up / Down: 100 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal P
- expanded metal N/A
- ratio hole areaftotal area: 0,45-0,65 P
- size of hole: <30mm” P
- finish: bare or conductive plating P
Test made in specified individual enclosure: N/A
Details of (hese tests, including the dimensions of the
enclosure:
Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point) | Load-star point P
Conductor cross-sectional area (mm?) : 2 % 185 mm’ P
if terminals unmarked: LINE ayd LOAD are marked N/A
line connected at: (underside/upside)
Tightening, torques: (Nm) 14 Nm \J P
Test sequence of operation: 0 —t--CO P
- test voltage UflJe = 1,05 (V) oo L1-L20 [ 726 Vac P
............................................................ L2:1.3:|726 Vac
3-L11| 726 Vae

TRF No. IEC60947 _2F
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-r.m.s. test current AC/DC: (A) o L1: [15,6KkA P
.......................................................................... L2: |15,3KA
.......................................................................... L3: [15,0kA
power factor/time constant : 0,30 P
- Factor 'n” 2,0
- peak test current (Amax) : 30,9 kA P
Test sequence "0"
- max. fet-through current: (kApeak) ................ L1: [27.4KkA P
.......................................................................... L2: [22,5kA
.......................................................................... i.3: {23,0kA
~ Joule integral Pdt (MA®S) ..o L1, |4,69 MA%s T T P
.......................................................................... L2 13,27 MA%s /ﬁ o Y
.......................................................................... L3: [282MA* o N
< i i T A n

Pause, t; (min) 3 min i ) 'v//,’j :;; P
Test sequence "CQO" \*e‘\ U/ B :;;3
- max. let-through current: (kApeak) ............... L1: 21,7 kA . / P
.......................................................................... L2: 1291kA y
.......................................................................... L3: 1237 KkA
- Joule integral Pdt (MA®S) ... L1: |2,75 MA®s P
.......................................................................... L2: 5,61 MA%s
......................................................................... L3: 13,60 MA%s
Melting of the fusible element No melting of the fusible P

element
Holes in the PE-sheet for test sequence "O" No holes cbserved
Cracks observed No cracks observed P

8353 Verification of dielectric withstand

- equal to twice the rated operational voltage witha [1380V, 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See ap{pemﬂng\able 9 P
- the leaking current for circuit-breaker suitable for |L1: < OUA P
isolation: {<6mA /1,1 Ue) [2,<0,TmA

L3 < 0,1 mA

TRF No. [EC60947 2F
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8.356 TEST SEQUENCE Il (fcu)

Rated ultimate shori-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and fo circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to| -
their rated ultimate shoni-circuit breaking capacity, this test sequence need nof be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.
Type designation or serial number NM1-630R/4300 e

test for phase + N /r R
Sample no: 194# {‘J.: | {f /7
Rated current: In (A) 830 A L .
Rated operational voltage: Ue (V) 690 Vac / ‘/ . z o

Rated ultimate short-circuit breaking capacity: (kA) 115 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism

Uc (V)

Rated control supply voltage of shunt release; No shﬁnt releases
Uc (V)

This test sequence need not be made when Icu = Ics

8.3.5.1 The operation of overload releases shall be verified af twice the value of their current |
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setling af the reference temperature, on a pole singly.

Time specified by the manufacturer; 120 s ;rt %600s P

- Operation tiMe: (S) oo L1:
.......................................................................... L2:
.......................................................................... L3: 1301s

TRF No. IEC60847_2F
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8.3.5.2 Test of rated ultimate short-circuit breaking capacity

The test sequence of operations is 0 -t - CO .
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
seltings at maximum,
closing mechanism energized with 85% at the rated NIA
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support,
Test made in free air;
Distances of the metallic screen’s; (al sides) Front / Back: 0 mm,

Left / Right : 100 mm,

Up / Down: 100 mm
The characteristics of the metallic screen: :
- woven wire mesh N/A
- perforated metal T P
- expanded metal ' {/’77 \ l. N/A
- ratio hole arealtotal area: 0,45-0,65 .'g‘ , ( {%M ‘

\L "t - g e

- size of hole; <30mm?2 N 7 . /
- finish: bare or conductive plating ' / . P
Test made in specified individual enclosure: / N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at; {load-star- or supply-star point) |Load-star point P
Conductor cross-sectional area (mm?) 2 x 185 mm” P
If terminals unmarked: LINE and LOAD are marked NIA
line connected at: (underside/upside) 2
Tightening, torques: (Nm) 14 Nin M\ P
Test sequence of operation: O —t—CO \ P
-testvoltage UMle =105(V) .............oonin, L P
................................................................ L2:
................................................................ L3: {438 Vac

TRF No. [ECB0947_2F &

G




Page 116 of 150 Report No. W0808102.63
IEC 60947-2
Clause Requirement + Test Result - Remark Verdict

~r.m.s. test current AC/DC: (A)...oooooiiiiin L1 P
................................................................ L2
................................................................ L3 |12,3KA
power factorftime constant 0,30 P
- Factor "n” 2,0
- peak test current (Amax} 247 kA P
Test sequence "O”
- max. let-through current: (kApeak) ................. L1: P
e 3 sz ke
- Joule integral Fdt (MAZs} ... L1: P
e 2,38 MAs -
Pause, t: (min) : p
Test saquence "CO"
- max. let-through current: (kApeak} ................. L1: P
......................................................................... L2:
.......................................................................... L3:
- Joule integral 12dt (MAZS) oo e L1 P
e 0 a7 s
Melting of the fusible element No melting of the fusible P

slement
Holes in the PE-sheet for test sequence "0O" No holes observed
Cracks cbserved No cracks ohserved P

8353 Verification of dielectric withstand
- equal to twice the rated operational voliage witha [1380V, 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See aqﬁ?&;\ndeid table © P
_~the I_eaking current for circuit-breaker suitable for |13 < D,1im \ P
isolation; (<BmA /1,1 Ue) N: <(€M
h

TRF No. IEC60947_2F
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8.3.56.4 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the value of their
current setfing on each pole separately.
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference teniperature, on a pole singly.
Time specified by the manufacturer; t=600s P
- Operation me: (8} ..o L1
.......................................................................... L2:
.......................................................................... L3 (175s
........................................................................... N:
i
TRF No. IEC60947 2F /7
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8.3.5 TEST SEQUENCE Ill (lcu)

Rated ultimate short-circuil breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated uliimate short-circuit breaking capacity higher than the rated short- tlme
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to]
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying ouf {est sequence IV,

For integrally fused circuit-hreakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1-830R/4300
test for 3 phases

Sample no: 169# -

Rated current: In (A) 400 A

Rated operational voltage: Ue (V) 24 Vac

Rated ultimate short-circuit breaking capacity: (kA) [ 100 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism

Ue (V)

Rated control supply voltage of shunt release: No shunt refeases

Uc (V)

This test sequence need not be made when lcu = [cs

8.3.51 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperatyfe, on a pole singly.

Time specified by the manufacturer: 1}29/s¥ t=600s o P
- Operation HMe: () ..o  fotas sy %
.......................................................................... 127219 s S 3
.......................................................................... L3: |341s i b i
........................................................................... N: N }4

TRF No. IEC60947_2F
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8352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 —t —CO
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
¢losing mechanism energized with 85% at the rated NA
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air:
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm, P
Lefi / Right ;100 mm,
Up / Down: 100 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal : P
- expanded metal P A N/A
- ratio hole areaftotal area: 0,45-0,65 1 e ./ P
- size of hole: <30mm? X U/ s
o { /
- finish: bare or conductive plating / o
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure: '
Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long
N

Circuit is earthed at: (load-star- or supply-star point) Loeﬁ—staw(iﬁf\ P
Conductor cross-sectional area (mm?) 24(# my/z N p

S
If terminals unmarked: LINE and LOAD are marked NFA
line connected at: (underside/upside)
Tightening, torgques: (Nm) 14 Nm
Test sequence of operation: O -t - CO
- test voltage U/Ue = 1,05 (V) ... L1-L2: {263 Vac P
............................................................ L2-1.3:|262 Vac
............................................................ 13-L1: 263 Vac

TRF No. IEC80947_2F
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-r.m.s. test current AC/DC: (A) oo L1: [101kA P
.......................................................................... L2: 103 kA
.......................................................................... L3 [105KkA
power factor/time constant 0,20
- Factor "'n” 22
- peak test current (Amax) . 229 KA

Test sequence "0”

- max. let-through current; (kApeak) .............. L1:  |57,0kA P

.......................................................................... L2 [28,0kA

.......................................................................... L3 [44,8 KA

- Joule infegral IFdt (MAZS) oo L1 9,02 MA%s P

.......................................................................... L2, (4,32 MA%s e

.......................................................................... L3: [717 MA%s - N

Pause, t: (min) 3 min ' P

Test sequence "CO" \ s -

- max. let-through current: (kApeak} ................. Lt |37,5kA P

.......................................................................... L2: [52,6KA

.......................................................................... L3 [48,3KA

- Joule integral Idt (MA28) ....oocoiiiiiiiiiie Li: |3,66 MA’s P

.......................................................................... L2; (8,63 MA%s

.......................................................................... L3 [5,92 MA%s

Melting of the fusible element No melfing of the fusible P
element

Holes in the PE-sheet for test sequence "0” No holes observed P

Cracks observed No cracks observed P

8353 Verification of dielectric withstand

- equal to twice the rated operational voltage with a {1000V, 5 s P

minimum of 1000 V for 5 seconds [‘7 \

- no breakdown or flashover See adpend}z\ﬂaﬁé\‘lo

- the leaking current for circuit-breaker suitable for  |L1: < 0,\_17/A v P

isolation: (<BmA /1,1 Ug) L2: < 0,1 A

L3: < 0,1 mA

TRF No. IEC80847_2F
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8.3.54 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: ts600s P
- Operation tme: (8} ... Li: [169s p
.......................................................................... L2, {130s
.......................................................................... L3 [143s
........................................................................... N:

TRF No. IEC60947_2F
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8.35 TEST SEQUENCE 1l {fcu)
Rated ultimate short-circuit breaking
Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utifization B having a
rated ultimate short-circuit breaking capagity higher than the rated short-time
withstand current.
For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate shor-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence V.
For inteyrally fused circuit-breakers, test sequence V applies in place of this S
sequence. S
Type designation or serial number NM1-830R/4300 , AT,
test for phase + N 1f/ :\ E
Sample no: 1954 AT ﬂ
Rated current: In (A) 400 A Y
Rated operational voltage: Ue (V) 240 Vac
Rated ultimate short-circuit breaking capacity: (kA) | 100 kA
Rated control supply voltage of closing mechanism: | No electric closing mechanism
Uc (V)
Rated control supply voltage of shunt release: No shunt releases
e (V) :
This test sequence need not be made when lou = Ics
8.3.5.1 The operation of overload releases shall be verified at twice the value of their current :
setting on each pole separately. o
The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on o p?le Eingiy.
Time specified by the manufacturer: 140s /&./ s\§00 5
- Operation time: (8) erree e L1 /
.......................................................................... L2
.......................................................................... L3: [304s
........................................................................... N:

TRF No. [EC80947_2F
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8.3.5.2 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is O —t - CO -
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
seftings at maximum,
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own p
support or an equivalent support.
Test made in free air: P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm,
Left / Right :100 mm,
Up /Down: 100 mm
The characterisfics of the metallic screen:
- woven wire mesh N/A
- perforated metal - P
- expanded metal '_'I"' /‘//A Y N/A
- ratio hole areaftotal area: 0,45-0,65 i fl . “‘M / P
- size of hole: <30mm?2 oo / .'(
- finish: bare or conductive plating A/ P
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: {load-star- or supply-star goint) }\oad-star point P
Conductor cross-sectional area (mm?) )‘/ 25\0 mm? P
If terminals unmarked: \_/ |LINE and LOAD are marked NIA
line connected at: (underside/upside)
Tightening, torques: (Nm}) 14 Nm
Test sequence of operation: O —t-CO
-testvoltage UMJe =1,05(V) ...l L1: P
................................................................ L2:
................................................................ 1.3; | 146 Vac
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-r.m.s. test current AG/DC: (AL P
................................................................ L2:
................................................................ L3: |61,1KkA
powaer factor/time constant 0,20 P
- Factor "n” 22 P
- peak test current (Amax) : 134 kKA P
Test sequence "0’
- max. let-through current: (kApeak) ................ L1: P
e 24,4 kA
- Joule integral I7dt (MAS) ... L1: P
e 8 s Sy
Pause, t: (min) 3 min f; j/ /7‘ :. P
Test sequence "CO” \i & "7//4 f '
- max. let-through current: (kApeak) ................ L1 N . . gl / ' P
e ke |
- Joule integral IPdt (MA2S) ....oooveeevvveee e L1 P
T S [T IT TN
Melting of the fusible element No melling of the fusible P

element
Holes in the PE-sheet for test sequence "0” No holes observed P
Cracks observed No cracks ohserved

83.8.3 Verification of dielectric withstand

- equal to twice the rated operational voltage witha |1000V, 5 s P
minimum of 1000 V for 5 seconds
- ho breakdown or flashover I See appended table 10
- the leaking current for circuit-breaker suitable for :< 0,1 mA P
isolation: (<6mA /1,1 Ue) ( 9% < 0,1 mA

%

TRF No. IEC60947_2F W
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8354 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperaturs, on a pole singly.

Time specified by the manufacturer: t<600s p
- Operation time: {$) ....oooveiiccn s, L1: P
.......................................................................... l.2:
.......................................................................... L3: j164s
........................................................................... N

TRF No. IECB0947_2F
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8.3.5 TEST SEQUENCE IIt (lcu)

Rated ultimate short-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utitization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equaltto|
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence IV.

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.

Type designation or serial number NM1-630R/4300
Sample no: B170#

Rated current: In (A} 630 A

Rated operational voltage: Ue (V) 415 Vac

Rated ultimate short-circuit breaking capacity: (kA) |70 kKA

Rated control supply voltage of closing mechanism: | No electric closing mechanism | S
Uc (V)

Rated control supply voltage of shunt release: No shunt releases
Uc (V)

This test sequence need not he made when lcu = lcs

8.3.5.1 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice tha current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 1205 <t<600s
- Operation timMe: {8) ..o, : |248s
..................................................................... . {250s
........................................................................ . |2428

TRF No. [EC80247_2F
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8352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is © ~1-CO
For circuit-breaker fitted with adjustable releases, NFA
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: P
Distances of the metallic scresn’s: (all sides) Front / Back: O mm, P
Left / Right : 100 mm,
Up / Down: 100 mm
The characteristics of the metallic screen:
- woven wire mesh N/A
- perforated metal TN P
- expanded metal l‘}“l ' \). N/A
- ratio hole areaftotal area; 0,45-0,65 = ' ‘"'":"j‘i% 2 }J
- [ Bt
- size of hole: <30mm? o / // P
- finish: bare or conductive plating / ’/
rd
Test made in specified individiual enclosure: NfA
Details of these tesls, including the dimensions of the
enclosure:
Fuse "F" P
copper wire: diameter 0,8 mm, 50 mm long
Circulit is earthed at: (load-star- or supply-star poifit) | Load-star point P
Conductor cross-sectional area {Imm?} \2_)5_185 mm? P
if terminals unmarked: LINEYand LOAD are marked N/A
tine connected at: (undersidef/upside)
Tightening, torques: (Nm) 14 Nm P
Test sequence of operation: O -t-CO P
-test voltage Wle = 1,05 (V) ..ol [1-1.2: | 447 Vac P
U PP UU SO UPDUPRI L2-L.3: | 445 Vac
............................................................ L3-L1: | 446 Vac
TRF No. IEC60947_2F {/
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~1.m.s. test current AC/DC: (A) ..o L1 | 70,3 KA P
.......................................................................... L2: [70,5kA
.......................................................................... L3: |70,0kA
power factot/time constant : 6,20 P
- Factor "n” 22 P
- paak {est current (Amax) : 157 kKA P
Test sequence "O”
- max. let-through current: (kApeak) ................ L1: [49,0 kA P
.......................................................................... L2, [61,3kA
.......................................................................... L3 [54.9KA
- Joule integral Pdt (MAZS) ... L1: 8,07 MA%s P
.......................................................................... L2; 18,0 MA%s
.......................................................................... L3: 18,81 MA®s ‘
Pause, & (min) 3 min / ~P
Test sequence "CO” N \\ .
- max. let-through current; (KApeak) ............... L1:  |64,4 kA /’J """'1.;;
.......................................................................... L2 [53,1KkA A
.......................................................................... L3: [536kA 7
- Joula integral 12dt (MA2S) ..o L1: 22,3 MA’s P
.......................................................................... L2 14,5 MA%s
.......................................................................... L3: [15,7 MA%s
Melting of the fusible element No maelting of the fusible P
element
Holes in the PE-sheet for test sequence "0 No holes observed P
Cracks observed No cracks observed P
8.3.5.3 Verification of distectric withstand '
- equal to twice the rated operational voltage with a {1000V, 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See app\ended table 10 P
- the leaking current for circuit-breaker suitable for  [L1: < 04 mA
isolation: (<6mA /1,1 Ue) L2: < 0|4
L3: < 04 mA

TRF Mo. IEC60947_2F
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8354 Verification of overload releases

The operation of overload releases shafl be verified at 2,5 times the value of their
current setfing on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<600s P
- Operation ime: (8) ..o L1: |134s P
.......................................................................... L2: {123s
.......................................................................... L3 {149s
........................................................................... N:

TRF No. IEC80947 _2F
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8.3.5 TEST SEQUENCE 11l (lcu)

Rated uftimate shori-circuit breaking

Except where the combined test sequence applies, this test sequence applies to
circuit-breaker of utilization category A and to circuit-breaker of utilization B having a
rated ultimate short-circuit breaking capacity higher than the rated short-time
withstand current.

For circuit-breakers of utilization B having a rated short-time withstand current equal to
their rated ultimate short-circuit breaking capacity, this test sequence need not be
made, since, in this case, the ultimate short-circuit breaking capacity, is verified when
carrying out test sequence [V,

For integrally fused circuit-breakers, test sequence V applies in place of this

sequence.
Type designation or serial number NM1-630R/4300 o : “\ 3

test for phase + N ';-:' ,% Z;>\ }i
Sample no: 196# ‘ f 1}
Rated current: In (A) 630 A '
Rated operational voltage: Ue (V) 415 Vac

Rated ultimate short-circuit breaking capacity: (kA) |70 kA

Rated control supply voltage of closing mechanism: | No electric closing mechanism
Ue (V)

Rated control supply voltage of shunt release: No shunt releases
Uc (V)

This test sequence need not be made when lcu = Ics

8.35.1 The operation of overload releases shall be verified at twice the value of their current
setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: 120s=t<600s P
~ Operation ime: (8) ... i1 P
.......................................................................... L2:
......................................................................... L3: 292
........................................................................... N:

TRF No. IECB0947_2F
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8352 Test of rated ultimate short-circuit breaking capacity
The test sequence of operations is 0 —t—CO _
For circuit-breaker fitted with adjustable releases, N/A
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the rated N/A
Uc: (V)
The circuit-breaker is mounted complete on its own P
support or an equivalent support.
Test made in free air: _ P
Distances of the metallic screen’s: (all sides) Front / Back: 0 mm,
Left f Right : 100 mm,
Up / Down: 100 mm
The characteristics of the metallic screen: ol e
- woven wire mesh _fgi"f" //7 ‘ Cl NA
- perforated metal i\f\ B / / a- P
- expanded metal \\K/ : N/A
- ratio hole areaftotal area; 0,45-0,65 / ‘ P
- size of hole: <30mm?2
- finish: hare or conductive plating
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of the
enclosure;
Fuse "F™ P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at; (load-star- or supply-star point} | Load-star point P
Conductor cross-sectional area (mm?) (\ 2 x 185 mm’ P
If terminals unmarked: LINE and LOAD are marked N/A
line connected at: (undersidefupside) \
Tightening, torques: {Nm) v 14 Nm P
Test sequence of operation: 0 -t -CO P
~test voltage UllJe = 1,05 (V) ... LT P
................................................................ L2:
................................................................ L3 |261 Vac

TRF No. [ECB0947_2F
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-r.m.s. test current ACIDC (A).......oe L1: P
e s
power factorftime constant : 0,25 P
- Factor "n" 2.1
- peak test current (Amax) 90,2 kA P
Test sequence "O"
- max. let-through current: (kApeak} ................. Lt P
e 41,5 KA
- Joule integral Pdt (MAZS) ....oooooeeniiii, Lt; P
e 2 s s Sl
Pause, t: (min) 3 min f ﬂ /JA . P
Test sequence "CO” l‘\/‘ . / ;
- max. let-through current; (kApeak) ................. L1: 7 / | P
S T PN |
- Joule integral Pdt (MA2s) ..o L1: P
............................................................................. L2:
............................................................................. L3: 14,62 MA’s
Melting of the fusible element No melting of the fusible P

element

Holes in the PE-sheet for test sequence "0" No holes observed P
Cracks observed No cracks observed P

8.35.3 Verification of diefectric withstand '
- equal to fwice the rated operational voltage with a 1000V, 5 s P
minimum of 1000 V for 5 seconds
- no breakdown or flashover See appended table 10 P
- the leaking current for circuit-breaker suitable for [L3; < 0,1 mA
isolation: (<BmA /1,1 Ue) A N: < 0,1 mA

TRF No. IECB0947 _2F
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Clause Requirement + Test Result - Remark Verdict

8.3.54 Verification of overload releases

The operation of overload releases shall be verified at 2,5 times the value of their
current setting on each pole separately.

The operating time shall not exceed the max. value stated by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.

Time specified by the manufacturer: t<600s P
- Operation time: (8) ..oooovvcvicevrnceneenn L1
.......................................................................... L2:
.......................................................................... L3; |148s
........................................................................... N:

TRF No. [ECB0947_2F
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Clause Requirement + Test Result - Remark Verdict
B.36 TEST SEQUENCE IV NA
8.3.7 TEST SEQUENCE V NA
8.3.8 TEST SEQUENCE Vi: Combined test sequence N/A
Annex B Circuit-breakers incorporating residual current pretection . N/A
Annex G Individual pole short-circuit test sequence N/A
Annex F Additional tests for circuit-breakers with electronic over-current protection N/A
Annex H Individual pole short-circuit test sequence N/A
Annex J Electromagnetic compatibility (EMC) — Requirements and test methods for N/A

circuit-breakers
Annex L Circuit-breakers not fulfilling the reguirements for overcurrent protection N/A
Amnex M | Modular residual current devices (without integral current breaking device} N/A
Annex N EIec_tromagneti_c compatibility (EMC) — ‘ N/A

Additional requirements and test methods for devices not covered by Annexes B, F

and M ST T
Annex O Instantaneous trip circuit-breakers (ICB) f’//_/]ﬁ_ \! . .‘g' N/A

. 7
. ?/,,
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Clause Requirement + Test Result - Remark Verdict
TABLE 1: Heating Test (Seq |, 8.3.3.6, sample number B115#) p
Test GUITENT (A) v e 630 A —
AMDIENE (CCY oot 22,3°C —

Thermocouple Locations max. temperature rise measured, max. temperature limit,
(K) {K)

Line side Terminal 1 46,7 K 80 K

Load side Terminal 2 47,4 K 80 K

Line side Terminal 3 50,8 K 80K

Load side Terminal 4 53,5 K 80K

Line side Terminal & | 41,7 K 80K

Load side Terminat 6 482 K 80K

Line side Terminal N 46,6 K 80K

Load side Terminal N 497K 80 K

Side enclosure 356K 60K

Fromt enclosure 202K 50K

Actuator 14,3 K 35K
TABLE 2: Heating Test (Seq |, 8.3.3.6, sample number 167#) P
Test GUITent (A, oo e 630 A —
AMBDIENE (PCY: it s 223°C —

Thermocouple Locations max. temperature rise measured, max. temperature limit,
(K) (K}

Line side Terminal 1 474K ' =80 K

Load side Terminal 2 486 K / f" P / 80K

Line side Terminal 3 54,7 K e Z{/:’ 80 K

Load side Terminal 4 538K _ N / / 80, K

Line side Terminal 5 449K “ 80K

Load side Terminal 6 (‘ 49,8K 80K

Side enclosure | ahsk 60K

Front enclosure \ # K\ 50 K

Actuator 165K 35K

7
TRF No. IECE0947_2F 7 (Z;/ /’{
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TABLE 3: Heating Test (Seq ll, 8.3.4.4, sample number B116#) P
Testourrent (A): ..o, 630 A —
AMBIENE (PC): o s 24.7°C —
Thermocouple Locations max. temperature rise measured, max. temperature limit,
(K) (K}
Line side Terminal 1 56,6 K 80K
Load side Terminal 2 620K 80K
Line side Terminat 3 578 K 80K
Load side Terminal 4 833K 80K
Line side Terminat 5 564K 80K
Load side Terminal 8 575K 80K
TABLE 4: Heating Test (Seq [, 8.3.4.4, sample number B117#) P
Test current (A .o B30 A —
AMDBIBAL (PC) oot 228°C —
Thermocouple Locations max. temperature rise measured, max. temperature limit,
K) (K)
Line side Terminal 1 527K 80K
Load side Terminal 2 576 K 80K
Line side Terminal 3 850K 80K
Load side Terminal 4 59,9 K 80 K
Line side Terminal 5 929K
Load side Terminal 6 53,6 K

TRF No. IECB0847_2F
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Clause Requirement + Test Result - Remark Verdict
TABLE 5: Heating Test (Seq 1I, 8.3.4.4, sample number 119#) P
TESE CUITENE (A): +.vovererersecesroeersmissrsssreseseeeeeesssrssss 630 A -
AMBDIENE (PO i ceees st esnsiar b 243°C —
Thermocouple Locations max. temperature rise measured, max. temperature limit,
(K) {K)
Line side Terminal 1 52,8 K 80K
Load side Terminal 2 554K 80K
Line side Terminal 3 596 K 80K
Load side Terminal 4 62,2 K 80K
Line side Terminal 5 577K 80K
Load side Terminal 6 573K 80K
TABLE 6: dielectric strength (Seq |, 8.3.3.5, sample number 167# and B115#) P
test voltage applied between: test potential applied (V)| breakdown / flashover
{Yes/No)
Between all the terminals of the main circuit connected 1380 V No
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles 1380 V No
connected together and to the enclosure or mounting
plate, with the contacts in alt normal positions of
operation
Between the incoming and outgoing terminals with the 1380 V No

supplementary information: N/A

TRF No. [EC60947_2F /
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TABLE 7: dielectric strength {Seq li, 8.3.4.3, sample number B117#) P
test voltage applied between: test potential applied (V)] breakdown / flashover
(Yes/No)
Between all the terminals of the main circuit connected 1380V No
together and the enclosure or mounting plate, with the
contacts in all nermal positions of operation
Between each pole of the main circuit and the other poles 1380 V No
connected tagether and to the enclosure or mounting
plate, with the contacts in all normal positions of
operation
Between the incoming and outgoing terminails with the 1380 V No
circuit-breaker open

supplementary information: N/A

TABLE 8: dielectric strength {Seq 1l, 8.3.4.3, sample number B116#,118# and P
i19#)
test voltage applied between: test potenttal applied (V)| breakdown / flashover
{Yes/No)
Between all the terminals of the main circuit connected 1000 V
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles 1000 V
connected together and to the enclosure or mounting
plate, with the contacts in all normal positions of -
operation e
Between the incoming and outgoing terminals with the 1000V / / No -
circuit-breaker open : p :
supplementary information: N/A 4
TABLE 9: dielectric strength {Seq lll, 8.3.5.3, sample numberE121# F168# and P
194#)
test voltage applied between: test potential applied (V}| breakdown / flashover
{Yes/No)
Between all the terminals of the main circuit connected 1380V No
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other peles 1380V No
connected together and to the enclosure or mounting
plate, with the contacts in all normal positions of /k
operation
Between the incoming and outgoing terminals with the /“’] 1380 V No
circuit-breaker open

supplementary information: N/A

TRF No. IEC60947 2F
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Clause Reguirement + Test Result - Remark Verdict
TABLE 10: dielectric strength (Seq Ill, 8.3.5.3, sample number 120#, 122#, D123#, P
B1244#, 169#, B170#, 195#,196# and 197#)
test voltage applied between: test potential applied (V)| breakdown / flashover
(Yes/No)
Between all the terminals of the main circuit connected 1000 V No
together and the enclosure or mounting plate, with the
contacts in all normal positions of operation
Between each pole of the main circuit and the other poles 1000V No
connected together and to the enclosure or mounting
plate, with the contacts in all normal positions of
operation
Between the incoming and outgoing terminals with the 1000 V No
¢ircuit-breaker open
supplementary information: N/A
TABLE 11: clearance and creepage distance measurements P
clearance cl and creepage Ui (V) Uimp (kV} | required cl | ¢l {(mm) required | der (mm)
distance der at/of: {mm) der (mm)
Between poles 800V g kV 8 mm 281 mm | 125mm | 47,5mm
Between live parts and parts
intended o be sarthed 800V 8 kV & mm 438 mm | 125mm | 43,8 mm
Between the contacts in the ‘
open position 800V 8 kv 8 mm 28,7 mm | 125mm | 357 mm
Between live parts and 800V 8 kv gmm | 130mm | 125mm | 16,8mm
actuator
TABLE 12: Resistance to fire (Glow wire tesi) p
No. Description Colour Temp. °C burning after drops support —
t(s) burning
1 Base Black 860 °C 0s No No P
2 Cover White 960 °C Os No No P
3 Actuator Black 260 °C 6s No ~No P
4 Leading lever White 960 °C 2s ; P

TRF No. |[EC80247_2F
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Clause Requirement + Test Result - Rematrk Verdict
TABLE 13: Resistance to tracking {tracking test) P
Specimen 7 Verdict
Description Colour Drops Thick Burning | Current | Test voltage 3
{no.) {mmy} {A) V)
Base Black 50 3 mm N <05A 175V P
Cover White 50 3mm N <05A 175V P
Handle Black 50 3 mm N <05A 175V P
Leading lever White 50 3mm N <05A 175V P

4
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e Ol
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Photographs

Front view, 3P + N MCCB
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Open view, 3P + N MCCB
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' Front view, 3P MCCB
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CMMUCBHK HA U3INUTAHNATA B TECTOBM AOKAAL 3A NMI1-125 ~ 630

Ne OMUCAHUE

1 Obwwa MHpopmatina

2 MpogaykToBa nHdopmauua

3 Tecrosu JaHHK

4 CHMMEKa Ha aBTOMaTa

5 KpaTKo U3/I0KEHNE HA TECTA

6 MapKMpoBKa

7 KoHcTpysuua

8 Wsucksanua 3a pabora

9 Tecrose

10 MexaHudHW XapakTepUCTUKN Ha RIEMUTE

11 WanyraTenHa nocaeposaTentoct | — obwo npeacrasaqe, npoba |-1,2 nosioc
12 WanuTatenHa nocnegosatentoct | — o6ul0 NpescTaBate, npoba 1-2,3 nonioc
13 WanuTatenHa nocaegosaTenHoct | — 0buo npeacTasaHe, npoba 1-3,4 nomoc
14 Wsnwtatenta nocneposarentoct |l {lcs)

15 Wanutatenta nocregosaresHoct I/l (Ics=Icu) —npoba 11-1,2 nonoc

16 Wanutarenna nocnhegosatentoct B/ (les=lcu) npoba 1I-2,2 noJsitoc

17 WanutaTtenta nocneaosarensoct I/ (les=lcu) — npoba lI-3,2 nosnioc

i8 Wanuratenta nocnegosarentoct I/l ({es=icu) — npoba i1-4,3 nontoc

19 Manwntatenta nocnegosarentoct W/ (lcs=lcu) — npoba 11-5,3 nostoc

20 WanutaTenHa nocnegosatenroct I/lil {Ics=lcu) — npoba I1-6,3 nostoc

21 Manutatenta nocnegosatentoct /1 (ics=lcu) —npoba ll-7,4 nonioc

22 Uanutarenna nocheposatentoct Il {lcu) —npo6a lli-1,4 nosnioc recysat npy 1P+N
23 Apyru

24 TonAuHeH Tect

25 NyenexTpyyda cTabuiHOCT

26 M3mepsaHe Ha 6e30nacHOTO PasCcTOAHUE 33 MOHTAK

27 Cuna Ha 3aTaraHe Ha 6ontoBete

28 M33bpAMBOCT Ha NOMXap 1 oronet kaben

29 CHMMKOB MaTepuan Ha TecTBaHoTo M3fe/ine

Hara: 07.08.2015 .
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Memaynapoana Eaexrporexunuecka Komucus

Ceeropia CHeTeMa 33 IOTBLpKAeHHe na Tecreanero n Cepraduranusra Ha EeKTOTeXHHIECKOT)
OGopyasane u Komnonentn (IECEE)

CEPTHOUKAT 3A IIPHEMAHE
3a yuacrie B IECEE CB Cxema

JAEKPA Yenyru 3a TecTBane Ha Ka4ecTBOTO 3eiijrxranr

Crpaja Ne 5 Yanpacaanr Ipeng Bpunx Hupscrpuan Iapk (Cerep), Yenmxoy 3eiigmanr 325603, H.
P. Kurai

€ OLIEHeHA M Ofpefieiena , Y€ HalbIHO OTroBaps Ha H3HCKBAHHMATA Ha ISO/IEC 17025: 2005-05, OcHorHUTE
npasuna, IECEE 01: 2012-06 w npapunaTa Ha npoueiypa IECEE 02:2012-06, u cvorseruusa IECEE CB
Cxema OnepaTHBHY JIOKYMEHTU.

JIEKPA Yeayrn 3a TecTBaHe HA KAYECTBOTO Jelmxanr

1ma ripaBo na onepupa kato CB Tectosa Jlabopatopus noj OTroOBOPHOCTTE Ha JIEKPA xato HalMOHARCH
Cepruduraupones Opray M MOXe Ja NPOBEXAA TCCTRAHE B PAMKMIC Ha IECEE CB Cxema 3a Ofxpara
(11Pponykrosa Kareropus (un) u CranaapT (1)) KAKTO Ca ONHCAHHA B CHTOBETHATA HACT Ha IECEE HMurepHet
calit www.lecee.org, ¥ € 0DEKT Ha BCHYKH APYrd YCIOBHMSA,3ANOKEHH H IECEE OcCHOBHY TpaBuia UiH
Ycnopus Ha npoueaypara.

Tosu ceprudukar ocrasa Banuter o 3 Anpun 2016 r., A0 KOETO BpEMe M 6nie npeuspanex ot IECEE
Wanbiuutennus Cexpetap ua GazaTa Ma YCNEWHO NpeMMHaBaHe Ha CTAHAAPTHATA 3 ropumHa
aamunuctpupasa ot IECEE CB Cxema.

Jara na w3nasane; 2013-09-13 [Topnucano oT; (TIOANKC: HE C& 4ETE)
TL241 [Tuep ne Pyso
[ECEE HansnauTeney cexperap

GSR




BOACTEO 33 patio

Cepust NM1

lpexbeBaUm 1
DA3eUHUTENN B NIAT KOpNyC

PbKOBO/ICTBO 3a paboTa

KEun

Mons, npoverere pLKOBOACTEOTO 3a pabora npesu
MHGTANMpaKke v M3non3sane Ha NPoAYKTa

v




1. Mpunoxexune

Cepuata npekbcBaun 8 Aat xopnyc NM1 {HapuuaHu no-gony fIpeKbLCBay) e HoB TvN
npekbesay, paspaboTeH OT KOMNAHUATA HI C MEXAYHAPOAHWA BUCOKN TEXHONOTMN. Herogoto
W30/1aLMOHHO Hanpexenvie e go 800V. ABTOMaTUYHUAT NpeKbCBaY ce U3N0A3RA r/13aBHO B
pasnpejenuTentHata mpexa Ha AC 50Hz/60Hz, ¢ HOMMWHANHO HanpexeHwe A0 690V,
vomuHanen paboten Tok go 1250A 3a pasnpepeneHue Ha enekTpuHecka eHeprug 1 3a
3alTa Ha AMHuUTe ¥ 06opyABaHETO OT NOBPeAN Nopaav NpeTtoBapsaHe, KLCo cbefuHeHune
Y MOHMMEHO HanpemeHue. Toi MmoKe Aa ce M3MON3Ba CblLO 3a PAAKO NYCKAHE Ha ABWIATEN
4 3a 3allMTa Ha AsuraTens oT fpeToBapBaHe, KbCO CheJUHEHUE W NOHKEHO HanpeXeHne.

lpekbceaunTe, B 38BMCMMOCT OT passimyHaTa M U3KalovBaTe/IHa cnocoBHOCT NPK KbCO
chbegUHeHWe, ce Pa3AenaT Ha TPW BUA3: S Tun (crangapreH), H Tvn (c ronama usknoysaTenHa
criocobHocT), R Tin {ToKoorpaHuuasaly, TUn).

MpPOAYKTLT ce XapakTepuanpa ¢ Manbk 0Bem, Tonsma UsK/ouBaTesHa cnocobBHOCT 1 KbCo
DBIOracHTENHO PA3CTOAHKE, TaKa ue, TOW e uaeasier NPOAYKT 3a notpebutenunre.

[IpOAYKTBT € B CHbOTBETCTBME CbC CTaHAAPTA [ECE60947-2.

2. PaboTtHu ycnoBus

2.1. OkonHa temnepatypa

2.1.1. lophaTa rpaHvua Ha TemnepaTypata Ha OKO/Hata cpepa € +40°C (Axo

Temnepartypata Hagsuwasa 40°C, mona cebpKeTe cec Hac).

2.1.2. Cpepnata Temnepatypa 3a 24 4aca He TpabBa aa Hagsvwasa +35°C.

2.1.3. [fonHara rpaHuLa Ha TemnepatypaTa Ha OKo/iHaTa Cpefia € -5°C,
2.2. Haamopcka BMCOYMHA: HAAMOPCKaTa BUCOYMHA B MACTOTO Ha UHCTANALMATA HE
Tpabea pa Haaewwasga 2000m.
2.3. ATMoCpEepHM YCAOBKMA: OTHOCUTE/NIHATA BAAMHOCT Ha Bb3AyXa Aa HE HaABMWABd .
50%, korato BbHlWHata temneparypa e 40°C. OtHocuTenHata B/AAKHOCT Ha Bb3/YXd
moxe Aa Gbfle MO-BMCOKA MpM Mo-HWCKa Temnepatypa. MakcumanHata cpeaHo-
MECEUHa OTHOCWUTEAHA BAAKHOCT Ha Bb3ayxa e 90% B Hai-BraxHWTEe meceuu, C
MMHMMaNHa cpeaHo-mecedHa temnepatypa ot 25°C. TpubBa pa ce B3eme f0f4
BHUMaHue daxTopa, Ye MOXe fa ce NOABW POLa Ha NOBbLPXHOCTTa Ha NpoAyKTa B
Pe3yATaT Ha TeMNepaTypHUTE NPOMEHN.
2.4. CreneH Ha 3ambpcasane: knac il



3. TunoBo o3Ha4YeHne U KnacuduKaumns
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MpunoxeHue: bes koA 3a eNekTpOpasnpeseseHne

2%: 3a 3aWMTa Ha eNlekTpoABUraTENM
Tvn Ha U3KNIOUBAHETO M KO/l 3a akcecoap (BuTe Tabanua 1)
HomuHaneH Toxk u Gpolt Ha nosilocuTe

HomuHaneH 1ok Ha Kopnyca

Homep Ha guzaitt

[MpexkbcBay B NAT KOpNyc

Kog Ha KomnanuAaTta

3abenexxa: * Cneg Koga 3a NpUoKeHKe, A 03Ha4aBa YETUPUNOIOCEH MPEeKbLCBaY, ()/‘

P: 3a MOTOPHO 3a4BUKBaHE,
Z: 33 BLPTALLA CE PbKOXBTKA

R:3a TOKCOrpaHnJyasaul Tvn

HeyTpanata e CbC 3aUMTa OT nipetoBapsaHe; B - 6e3 3awMTa oT npeTosapBaHe.

Tabauua 1 Pexxum Ha U3K/KOYBAHE U KOZOBE 33 aKcecoapw

HaumH Ha 3aaBukBare: 6e3 KOg GUPEKTHO C PbKOXBATKa

Kog 3a uskntousaTenHa cnocobHOCT: S cTaHgapTeH TMN
H: 33 TMR ¢ ronama U3KAKYBaTE/IHA cnocobHocT

\

Peum Ha UskouBaHE MomenTanta | Kombunuparo
HaumeHoBaHKe Ha akcecoap M3Ko4BaHe | USKAOYBaHe
Bes akcecoap 200 300
KoHTakT 3a curHanmnaaums 208 308
AucTaHuMoHeH UK URaTen 210 310
DONbAHUTEAEH KOHTAKT 220 320
MWHMMAMHO HANPEEHOB N3KTIoYBaTEN 230 330
AUCTaHLMOHEH WIKAIOUYBATEN, AONBAHNTENEH KOHTAKT 240 340
ANCTEHUMOHEH M3KAIDYBATES, MUHUMIAHO HANPEKEHOB HIKAIOYBATESN 250 350
ABe rpynu A0IMbARWTENHY KOHTAKTY 260 360
JonbAiHUTENeH KOHTEKT, MUHUMEAHO HaTNPeKeHoB W3KAloUBaTeN 270 370
AUCTAHUWOHEH W3KMOYBATESN, KOHTAKT 33 CHIKANKW3aLKea 218 318
AONLAHUTENECH KOHTAKT, KOHTAKY 33 CUFHaNW3IaUKA 228 328
MWHWMAIHG HaNpeXeHOB U3KIIOYBATEN, KOHTAKT 38 CUTHANN3ZUWA 238 338
LMCTAHUKOHEH U3KAIOMBATEN, JONLAHHTENEH KOHTAKT, KOHTAKT 3@ 248 343
CUTHaAAM3aUMYA
AWCTaHUMOHEH M3KNIDUBATEN, MUHWMBAHO HaNPEHKEHOB W3KAIOYBaTEeN, 58 358
KOHTAKT 33 CUFHaAW3auus
JBE IPYNU AONBAHWTENHN KOHTAKTH, KORTAKT 38 CUTHIAM3ALINA 268 368
[ONBAHWTENEH KOHTEKT, MUHUMEAHO HATTPEIKEHOB U3KAIOYBATEN, KOHTAKT 33 278 378
CMIHaAU3auMn

3abenexka: cera Hama npekberay TMn 258 1 358.
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4. OCHOBHU TEXHUYECKU NapamMeTpu
4.1. HactpoiikaTa Ha mMars1THaTa 3aiiMTa Ha npekseaada (3a enekrpopasnpesenenve) e

3apaneHa Ha 10In, 3a 3awnTa Ha gsuraten Ha 12In.

4.2. HOMMHANHUTE BENMYMHUW Ha NPeKbeBaYa ca AafeHn B Tabauua 2.

4.3. PaboTHUTE XapaKkTepUCTHKM Ha NpeKbeBaYa (3a efeKkTpopasnpeaenexne) ca

nokasaHuw 8 Tabauua 3, a XapakTepucTUKMTE 3a 3alluTa Ha ABUraTen B Tabauya 4.

Tabnuvua 2. HomuHanHW BEAMUMKHW Ha NPpeKkbCBaya

HomuHaneH |HomunaneH |HomuuanHo |[Homyianno |HomMuHaNH2 HomuHanHa HomuHaneH
TOK Ha TOK HanpemeHue K30saUUoOHHO WKLY BaTeNHE pa6oma TOK Ha N
Monen KopNyca In {A) Ue (V) HanpemeHue |cnocobHocT M3KAOYBATEAHA [nonca
A Inm {A) : ui {v} lcu (kA) cnocobHoCT
415V/690V lcs kA
__|415v/650v
NM1-635/3P 10, 186, 20, 380/ 500 15 - 75
NiVI1-63H/3P 63 25, 32, 40, 4
/ 3 0 00/ 35 17.5
NM1-63H/4P 50, 63 415 In
NM1-1005/3P 25/3 12.5/1.5
NM1-100H/2P
NM1-100H/3P 10, 16, 20,
25, 32,40 -
10 » 3, a4, 50/8 25/4 =n {axo
0 50, 63, 80, f in
NM1-100H/4P 100 —eba tlk
In363 }ﬂ
W
NM1-100R/3P 65/10 32.5/5 VYA
NM1-2255/3P 25/5 12.5/2.5
NM1-225H/2P
NM1-225H/3P 100, 125, 380/ I
225 160, 180, 400/ 800 50/8 25/4 =63A (ako
<
NM1-225H/4P 200, 225 415/ In<125A)
690 =inf2 {ako
In=1254)
NM1-225R/3P 65/10 32.5/5
NM1-4005/3P 35/10 17.5/5
1 :
NM1-4005/4P 225, 250, =1n/2
400 315, 350,
Ni1-400H/3P 400 50/12 25/6
NM1-400R/3P 70/15 35/7.5
NM1-6305/3P
F— 35/12 17.5/6 —
NM1-6305/4P 630 400, 500, =Inf2
NM1-630H/3P 630 50/13 25/6.5
NM1-630R/3P 70 35
MM 1-800H/3P 0 60 30
200 630, 700, 380/
NM1-800R/3P 800 400/ 500 70 35
700, 800, 415
NM1-1250H/3P 1250 900, 1000, 65 325
1250

n o



Tabayua 3 PaboTHM xapaKkTepucTUKI HA M3K/I0YBAHE Ha NPeKbcBaya Npu npetosapeaxe (3a
enexrTpopaznpeaenermne)

No. ; snuTBaTeNeH TOK I/ln | CrangapTHO Bpeme Hayanno cueToRnKe
1 | CraHpapred Hevsumousaw, 7oK | 1.05 | 2 vaca (in>63A), 1uac (In<63A) | CTyaeHo cueToAHKe
2 | CranpapTteH ToK Ha uakmousade | 1.30 | 2 vaca (In>63A), 14ac (In<63A) | BegHara cneg tect Ne 1

Tabnuua 4 PaboTHY XapakTepUCTUKY Ha U3K/I0UBAHE Ha NpeKkbesaya Npy nperosapsaxe (3a

33WMTa Ha ABWUraTen)

No. | MisnuTBateneH Tox

HomuHaneH rok | CraHgaptHo speme | HawanHo chetoadue

1 | CraHpapred HeM3wIoYBAll TOK

1.0 2 Yaca CTypeno cbcroaHue

Z | CranjapreH ToK Ha U3KIloYBaHe

1.2 2 vyaca Bepnara cieg vect Ne i

4.4. KpnuTe Ha cpaboTBaHe M KPMBUTE 33 KOPEKLWA Ha Temrepartypara ca JajleH4 Ha
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5. BbTpewHy 1 BEHIHK akcecoapy Ha NpekbeBaYa
(B'prELLIHMTe ¥ BbHUIHWTE aKCecoapu Ha NpPekbCBava Ce WHCTanupart B CbOTBETCTBHE C

HYKAKUTE Ha noTpebutennte).
5.1 BbTpellHK akcecoapu Ha npekbesava
5.1.1 AucTaHiMOHEH U3KAOYBATEN
HoMWHANHOTO YNPaBAABalllC Hanpeesne Ha AUCTAaHUWOHHWA W3KNtoYgare
AC50Hz, 230V v 400V, u DC24V, 110V, 240V. ABTOMATUYHUAT NpeKbcBaY Tpabea bbpe
U3KAYeH HagexaHo npu 70% - 110% oT HOMMHBNHOTO HarpexeHue.
3abenexKa: KOraTo HanpexXeHveto e DC24V, ToKa Ha AUCTAHLMOHHMA U3K/IoUBaTEN
TpAbBa Aa 6bae 5A + 10%A

5.1.2 MuHKMmanHO HanpexeHoB U3KI0YBaTen.

MWHUMaNHO RanpeMeHoBUAT M3KAlousaTen Tpabsa pa AelcrBa 3a Aa M3KIIOUHK
rMpeKbcBaya, KOTaTo 3aXPaHBalLOTO HanpekeHue Hamanasa (AopKu axko BasHO HamannaBga) go
70% - 35% OT HOMMWHAAHOTO Hanpexeuue. Tol Tpabsa pa NpefoOTBPATM MOBTOPHOTO
3aTBapsAHE Ha NPEeKbCBaYa, aKo 3aXPaHBalOTO HafpeXKeHe HamasiaBa A0 No-manko ot 35%
OT HOMMHaNHOTO HanpexeHue. Toil Tpabea Aa rapaHTUpa, Ye NpeKbCBaYva We ce 3aTBopH,
aKo 3axpaHBallOTO HanpeXeHue € paBHo uav no-ronamo ot 85% Or HOMMHANHOTO
HanpeXeHue.

HOMMWHaAHOTO HaNpEeXEHUEe Ha MUHUMaNHO HAaNPEXXeHOBUA uskalousaTen e 50Hz, 230V i
400V.

3abenemKa: camo KOTaTO HA MUHUMARHO HanpeXeHoBUA USKOYBaTe/l ce nofiaje

HOMMWHANHO HanpexeHue, NpeKbcBaua moxe Aa 6bae 3aTBOPeH, B NPOTUBEH cnydai

NPEKHCBAYA We Ce NoBpeA#.

5.1.3 [lonbaduTened KOHTAKT

JIOMbAHUTEAHMAT KOHTaKT Ha NpeKbcBava e pasgesieH Ha ABe 4acTh. EAexTpudecku
BCAKA YacT He ce pasgens. (BuxK Tabauua 5) '
5.1.4 KoHTaKT 33 CUrHanusauua
HoOMMHANHOTO HanpeeHWe Ha KOHTaKTa 3a CUrHaAu3auua n CBbp3aHWTe C HETo
npapameTpy ca nocodeHn B Tabaumua 5. MMbpBOHAYANHOTO MOJIOXKEHUE HA KOHTakTa 3a

-
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CWIHanu3sauusa He ce NPoOMEeHA Camo KoraTc npekbCBayva € B CBOﬁO,D,Ha nosuumua M

W3KN4WUA nospeda.

Tabnwua 5 NapameTpt HA CROMAraTEAHNUTE BEPUTUY

HomunanHo | CraHaapred AC-15 DC-13
Tun W30A3LMOHHD TepPMKUEH HomuHanHio | Hommeanna | Homunaned | Homunando | Homunane
HarnpeMeHe TOK Hanpemxenve yecToTa TOK HanpexeHue HTOK
v (A) (v} (Hz) (A) v Al
I
a Inmg
= 3 0.26 0.14
E 225A
I 380 220
3 |Inme 400 50
Ex - 6 3 0.2
g % 400A
KorT¥aKT 33
CUTHaAUZaLMA 3 / / / /

5.2 BbHLHK aKcecoapH

5.2.1 B rabnuua 6 ca NOCOYEeHU XapaKTepucTUKMTE Ha MOTOPHUS MEXaHu3bm, a B

tabnuua 7 ca NOKasaHu MakCMMaNHUTE pasmepu Ha AbnbounHaTa.

Tabnnua 6
Tvn
NM1-63, NM1-100, NM 1-225 NM1-400, NM1-630, NM1-800

Moaen

MpuHuKN Ha gelicteue EnexkTpomMarduT Enervpoaguraten /M
HomyHanHy Hanpemerna 50Hz, 220V; 50Hz, 380V, DC110V; DC220V { 1l
TaGnwua 7 \ M

Tam NM1-100H NM1-225H NM1-400H| NM1-6305 NM1-630RM

\N1nbHo: NM1-635{NML-63H|NM1-1005 o0 oo INMI-225S) oo ooy NML-400S| oo el en1-630H NM1-800H|NM1-2250H
UHHI Niv1-800R

H 167 175 164 182 195 212 227 230 234 222 290

3abenemKa; KOraTo NPeKbCBay C MOTOPEH MEXaHM3bM USKAIouK, noTpeburennre Tpabea

4a NoCTaBAT APeKbcBava 8 Haya/IHO NoJIOMHEHUe Hpe3 MOTOPHUA MeXaHU3IbM Npegn Aa

3aTBOPAT NPEeKbCBaYa.

5.2.2 PbKOXBaTKa 33 U3HECEHO pPbYHO yrpaB/eHKe e noKasaHa Ha dur. 13, a
pazmepuTe B Tabnvua 8
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Tabnuua 8
. NM1-630R
Tun NM1-63 | NM1-100 [ NM1-225 | NM1-400S5 ziﬂijgg: NM1-6305 | NM1-800H
NM1-800R
Pazmep H 49 54 54 84 76 83 76
Y 0 0 0 0 -10 0 -20

5.2.3 MexaHunuyHaTta 6/10KMPOBKA € NoKa3aHa Ha ¢ur. 14, a B Tabauua 9 ca pageHu

pasmepure.
A c A
-
|
1
|
oim)
1
|
I
[
i i
B breaker
l.
=
dur.14
Tabnuua 9
Model A B C D E F L od
NM1-63
NM1-100 30 129 90 30 90 155 210 | 4.5X6
NM1-225 35 126 100 30 100 165 240 5.5
NM1-400 44 194 172 50 62 257 330 7
NM1-630 58 200 172 48 62 270 412 7
NM1-800

6. MabapuTHN i UHCTANALMOHHN pPa3Mepn

6.1. FTabapuTHKTE ¥ MHCTANAUMOHHWTE pasmepu Ha npekbesad NM1-63, 100, 225 ¢

dUKCMPAHO CBbp3BaHe ca AafeHu Ha éur. 15a v B Tabnuua 10.

6.2. NabapuTtHUTE v MHCTaRAMOHHUTE pasmepu Ha npekbesady NM1-400, 630, 800,

1250 ¢ ¢uKcupaHo cebp3BaHe ca gasneHu Ha gur. 15b u B Tabnnua 11,

6.3. NabapuTHKHTE ¥ MHCTANAUMOHHWTE pa3mepn Ha npekbesad NM1 cbe 3apH0
CBbp3B8aHe W Werice/Ho CBbp3BaHe ca gageny Ha ¢ur. 16a, pur. 16b, dur. 17a, dur.17b

v e Tabanuya 12,

gc’
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®ur. 15a NM1-63, 100, 225 ¢ purcHpaHo CBbp3BaHe

Tabavua 10
o o Tun
Z | £ |NM1-635 | NM1-63H | NM1-100S | NM1-100H NM1-2255 | NM1-225H
NM1-100R NM1-225R
c 85 85 84 84 102 102
E 48 48 50 50 50 50
F 22 22 22 22 22 22
G 14 14 17.5 17.5 17 17
G1 8.5 6.5 7.5 7.5 11.5 11.5
s iH 73 81 68 86 36 103
2 |H1 90 98.5 86 102 110 127
@ H2 [ 20 27 24 24 24 24
s |H3 4 4 4 4 4 4
'§L H4 6 6 7 7 5 5
&L 135 135 155 155 165 165
Sl 170 173 255 255 360 360
£2 117 117 136 136 144 144
W 76 76 90 90 105 105
Wi 25 25 30 30 35 a5
112 - 101 - 120 - 140
W3 - - - 64.5 - 74.5
% A 25 25 30 30 35 35
2
‘:-‘:{ L 117 117 129 129 126 126
m U
©
g é ®d 3.5 3.5 4.5%6 4.5X6 5.5 55
-10-
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o o« Tvn
Z | @ |NM1-400S | NM1-400H | NM1-6305 | NH1-630H | NM1-630R | NM1-800H/4P | NH1-1250H
NM1-400R NM1-800H/R
¢ 102 129 134 134 154 135.5 265.5
c1 179 175 184 184 204 206.5 345.5
ap 89 89 89 106 91 97 p
62 65 65 65 66 52 78 |
28 30.5 40 44 44 45 L
G1 13 10.5 13.5 13.5 12.5 12 N
§ H 104 107 111 111 167 109 141
= | H1 155 150. 160 160 143 156 202
S |'Hz 38 39 44 44 33 36.5 58
E [H3 6 6 6 6 4.5 5 16.5
§ H4 6 4.5 3.5 35 4.5 6 2
& | HS 2.5 4.5 4.5 45 8 7 45
L 257 257 270 270 280 276 406
L1 457 457 470 470 470 485 706
L2 225 225 234 234 243 243 375
W 140 150 182 182 210 210
W1 a4 a4 58 58 70 70 70
W2 198 - 240 - - 280 -
s A 44 44 58 58 70 70 70
§ Al 50 - 58 - - - -
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§ % | od 7 7 7 7 7 7 10
y) -11-
s




it M
g k| —:ﬂ
r L L.
EEEH [EEE] EEE
RN RN L]
:ﬁ 5i o o s -
[l [ g 1 C g5
e = =]
| M 2 NN ©
il i HEas )
J ] { t ] 3
o N A § I B L
1
wi | o wi oWl ] Wi
3 pole 4 pole
dur.16a NM1-63, 100, 225 cbe 3aaH0 C8bp3BaHe
Dl @di
W | I A
: e ©
all ) \ gl | i
t B
T T

1
1
]
!
H&5
}
I
i
[mic)

B AR,

VA i Vi1 W1 Vi1

B LI A s

3pole 4 pole

dur. 16H NM1-400, 630, 800 cbe 3a4HO CBBPIEAHE

Wi, Wl ' Wi, Wi, Wi
e e e R e N
My Dy Dy
‘f’ﬂaﬁ}—f\—f\ (NZRNRNFAN
LN A
T TL
al o 9 9
4-gd
‘& A-gd 8*901\"‘
SR 01 W
YT AN
Sk Y
S LA A
3 poie 4 pale

dur.17a WHCTanauMoHRY OTBOPW 33 NPEKhCBaynTe NM1 che 3aHO CEbP3BaAHE

A
7
"1 2“ /'/ / 4/
/ E: i

LA



Tstal.osdion board

.

WKcranaumsn

®ur.17b plug in of NM1 series

<=

Py
W

K

Py
ot

o-hii2

L

4

-

MHcTanaumMoHHm OTBOP#H

Tabnuua 12 Paamepu Ha NPEKBCBAYM CbC 3a4HO U LENCEAHO CBbP3BAHE

Type
| o |NM1-63S [NM1-100S [ NM1-2255 | NM1-400$ | NM1-400H | NM1-6305 | NM1-630R
@ | X |NM1-63H | NM1-100H | NM1-225H NM1-400R | NM1-630H | NM1-800H
NM1-100R | NM1-225R NM1-800R
ol A 25 30 35 44 44 58 70
5| ®d 3.5 4.5%6 5.5 7 7 7 7
@ | od1 $125 $12.5 316.5 $16.5
21 dd2 6 8 8 8.5 ] 8.5 12
ol ®D 8 24 26 31 33 37 37
= | dD1 8 16 20 33 37 37 37
S He 44 68 66 60 65 65 48
ol 7 66 108 110 120 120 125 125
= He 28 51 51 61 60 60 a7
I 38 65.5 72 835 93 —
THio| 44 78 91 99 106.5 112 106
Go|H11| 85 17.5 175 22 21 21 26.5
Sf 12 [ 117 136 144 225 225 234 243
% 3 117 108 124 194 194 200 243
al |4 97 95 90 165 163 165 173
2 1s 138 180 190 285 285 302 305
§ L6 80 g5 110 145 155 185 215
e M M6 M8 M10
s| & 50.2 60 70 60 60 100 90
g 60.7 62 54 129 130 123 143
Bl M| M5 M8 M8 M10 M10 M12 M14
& Twi 25 30 35 44 44 58 70
13-




7. TpancnopTvpaHe, cknagupaHe

TpaHcnopTa ce W3BbPlIBA € KOHBEHUMOHA/IHU NPeBO3HW CPeACTsa, 6e3 pemunmMHU
M3UCKEAHWUA KbM TAX. 3a NOAPEKAGHETO B TPAHCNOPTHOTO CPEACTBO ce CRa3saT 3HauuTe U
yKasaHuaTa Bbpxy ¢dabpuuHara onakoska. [10 Bpeme Ha TPacnoOpTUPAHE, ToBapeHe W
pasToBapBaHe, He Ce 4OMNYCKaT HapyllasaHe uaaoCiTa Ha ONAKOBKaTa, CMAtHU ChTPECEHNA,
3ambpcaABate, Bb3aeicTBUe OT KOpPO3UPaLLM TEYHOCTH U ra30Be, KaKTo W ApYTH arpecnsHu
BJIVIAHMA.

ABTOMATUYHUTE MPEKLCBAYUM Ca NOAXOAALLO PUKCUPAHK 1 C& CbXPaHABAT B ONAKOBKaTa
| ¢ KOATO Ca JOCTABEHM, B 3aKPUTO, CYXO, ECTECTBEHO BEHTU/IKPAHO MOMELLEHNE, CNAa3BaiKM
HagnucuTe Bbpxy Hes. dabpuyHata OMNaKoBKAa OCUrypasa 3alivTa Ha anapatite npu
HOPMajHK Bb3AEHCTBMA Ha OKOMHAaTa cpeja, Cpeuly HaTpyneaHe Ha npax n MeXaHuuhu
nospean. HesaBUCMMO OT B3eTWTE MEPKW NPM ONAKOBAHETO B 3aBOAA, B CKIAAMPAHO
CbCTOSIHME HE C& AOMYCKAT CHIHW MEXaHuuyHW ChTpeceHus, Bb3gelcTBuA 0T Koposupaily
TEUHOCTM W Fa30Be, KaKTo W ApYr1 arpecuBhu BavuanAua. Cnefi BHUMATE/THO pa3onakoBaHe,
ONaKoBKaTa Ce CbXpaHABa 33 €BEeHTyanHO [0CAefBalLo ONakoBaHe, TPAHCNOPT W
CbXpaHeHue,

334 bMAKMTENHO Ce OrpaHMyaBa AOCTbNA Ha HEOTOPU3VPAHM Anla A0 U3JENUATA Npes
BpEMe Ha CbXPaHeHWETO, KaKTo U pasriobABaHETO UM.

B HanOMMTE/IHK CAYYaW € Bb3MOMKHO CbxpaHaBaHe Ha 3aKkputo 6e3 dabpuy Tg/'
ONaKoBKa, B pasymMHW CpOKOBe, criazsaiiku Ao6pu npaxTnkn, kato ce ofbpHe ocobe
BHMMaHWe /1a HAMa chTpeceHus, BuBpauyn W yAapu OT CTPAHWYHU ChOPDHKEHWA WUAu
TPAHCNOPTHU CPeACTBa, OPOCABAHE, arpecMBHU  BAMAHMA (cOoneHa MbIAa, rasoBe,
HaTpynBaHe Ha npax M arpecMBHa npax W Ap.). B TakuBa cAy4an Ha CbXpaHeHue ce
W3BBPIIBAT PEAOBHYU NPOBEPKM 33 TEKYILOTO CbCTOAHKE.

8. MouTax, ekcnnoarauua u noaobpXaHe

8.1 CabpagadHe Ha APOBOAHALUTE
EaHOMMNeH megen nposogHuk ¢ PVC wuzonaumsa ce W3NOA3Ba KaTo CBBP3Ball
NPOBOJHKK 3a NpeKbeaava. CeyeHueTo My ce u3bupa B CHLOTBETCTBKE C Tabsunua 13.

Tabavua 13
Tok 180 900
7
In (A) ;g 32 gg 63180(100(125]160| 2003250 :;g 4001 500 | 630 Sgg 1000
225 ' 1250

CyeHune Ha

npopoaHuKka | 2.5(6.0]10| 16125 35 [ 50 | 70 | B35 120|185 | 240 | 50X3 | 40X5 | 50X5 | 70X5
2

mm

BEpoit ) 1

-14-
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MomeHTH Ha 3aTAraHe Ha KIEMOBHUTE ChbeAnHEeHNA:
BUHT M6; -1ONm; BuHT M8; -15Nm; BuHT M10; 40-50Nm

8.2 MHcTanaums
8.2.1 Mpeay Aa uHcTannpaTe NpekbCBava, mbpso TpAGBa ga nposepuTe
CbAbPKAHUETO B RYTHATA, Cel ToBa PUKCHpaTe NPeKbCeBava BEPTHUKaAHO B Tabi0To
¢ bonToBe.
8.2.2 Cebp3saHe Ha CU/tOBaTa BEpUra
8.2.2.1 Crbp3BaHe Ha npekbesay ¢ PUKCUpPaHo cBbp3BaHe

Kpait Ha npoBogHuK ¢ PVC M30nauMa U ceyeHue, onpefieneHo B todka 7.1, cneg
NpemaxBaHe Ha NoAXOARta Ab/MKKWHA OT BbHIWIHaTa PVC usonauma, ce BMbKBa B OTBOpa Ha
ckobata. BuHWHMAT kpalt Ha ckobaTta TpabBRa Aa ce NPUTHCHE MTBTHO K TpAabBea npoBoaHvKa
Aa ce 3aTerHe, a cnej ToBa CBLP3BalKMA OTBOP Ha ckobara ce cBbp3Ba C TepMuHana Ha
NPeKbCBaY ¢ BUHTOBE. AKO Ca MefHM IMHK, Nbpso Tpabea Aa ce PUKCUpa npeKkbCBada 3a
MOHTa}KHaTa njioya Ha 7abs10To, a Cne/ TOBa MeAHNTE LWWHU ce 3aKpenBaT Kbm TabnoTo.

8.2.2.2 CBbp3BaHe Ha NPeKbCBay CbC 3a4HO CBLP3BaHe

MoHTaXHaTa njiova nepso TpaAbsa fa ce pukcupa cnopen dur. 16, cnes ToBa ce 3atara
NOAXOAALLUA NPOBOAHMK.

8.2.3 CBbp3BaHe Ha ONepaTMBHUTE BEPUIN

OneparusHUTE Bepury ce CBbP3BaT cnopes cxemara Ha CbOTBETHOTO TabAo. A
8.2.4 MlocTaraHe Ha paspenuTen mexay dpasure.
8.2.5 [poBepKa .

Mpeau Aa BrmouuTe fpekbcBava, TpaAbBa Aa ro rnposepute B CbOTBETCTBHE C
W3NCKBAHUATA Ha WHCTanaumata. OuKcuparuTe u cBbp3aHuTe YacTk Tpabsa aa 6bvaat
CTabuiHn M HaZeKAHK, 33 43 MOXE NpexkbeBaya aa pabotn npogbmkutenHo. Herosmar
paboten mexaHnsbm TpabBa Aa 6bAe CbWO NOABUIKEH W HA@KAEH..

8.3 Manonssaxe 1 noaapbxKa
8.3.1 Npu n3bopa Ha NpeKbCBaYM, TEXHWUTE TEXHUYECKU NapameTpu TpaAbBa Aa
OTroBapAT Ha 0BEeKTMBHUTE M3MCKBAHKWA Ha NPaKTMKaTa.
8.3.2 Pas/itvyHNUTE XapaKTePUCTVKY ¥ aKCECOapy Ha NPeKbLCBaya ca peryJaMpannu ot
cneduuanHn TEXHULK, TaKa Ye He MOXKe Aa r1 Kopurupare.
8.3.3 Cnep 3apeiicteade Ha 3alMTa OT NpeToBapBaHe U OT KLCO CbRAMHEHWE Ha
npexkbcsaya, Mbpso TpAbsa Aa Obae orcrpaHeHa nospeaata, Cles TOBa MOXKE
npexkbeBaya Aa ce BRAKYKM 1 ga paboru.
8.3.4 lepnoamnyHo npoBepsABaliTe 1 Na3eTe W30JIALMATA YMCTA U HAZEKAHA.
8.3.5 Npegnassaiite npexkbcsava OT Bnara W y4apu B Npoteca Ha eKCnacaTaLm1s,
ChXpaHfABaHe v TpaHCnopTupaHe.

74
4,

(I




9. HauuHu 3a onpegensaxe Ha noppenu

B npoueca Ha paboTa morat Aa ce NOABAT Pa3ANHHH pedekrn Ha npekbesada. Hanpumep,
CKpenuTesiHuTe enemeHT ca pasxnabedu, nposoAnuuMTe He ca pobpe cBbp3aHU M
mexannsma e 6nokupaH. CbOTBETRUTE TEXHUYECKUTE NapameTpu ca pasymHo nopbpany v B
CHOTBETCTRME © W3MCKBaHMATa. Tean pedektv we Obaat pasriefadn W OTCTPAHeHWU OT
crieuranHy TexHnuum Ha rotpeburemure. CneuuanHure TeXHWLW Ha NPOWU3BOAUTENA Cd
OTFOBOPHM 33 aHa/iU3 Ha NPUYMHATA 33 OCTaHaNUTE AepeKTH, KaKTO W 33 OTCTPaHABAHETO
UM, 3@ NOAMAHA Ha aKCECOAPUTE, KAKTO W 33 NPeHACTPOiiBaKe Ha napameTpuTe.

10. Opyrun

9.1 AKcecoapM, Kato cKobM, moHTakHa njioya W paspenuren Me\a(?u,y dasuTe, Aa ca
fpovaBeneHn OT NPOU3BOAWTE/IA, OCBEH BbTPELIRUTE U Bbﬁmh}dre aKcecoapu,
OfNMCaHM B T. 5, B CHOTBETCTBUE C N3UCKBAHMATA Ha noTpebutenute.

9.2 CbnbTCTBALM NPOAYKTa Ca CEPTUHKKAT 38 MHCMEKUMA, CNUCHK CbC CbAbpKAHKE HA
ONaKOBKaTa U PHKOBOACTBO 3a 0BCNy:KBaHe.







