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Clause

Requirement — Test

Result — Remark '

Verd'zctJ

Operating time: < 200 ms in case of inslantaneous

release: L1:

Lo |operate of the release

L3:

operate of the release

operate of the release

Operating time: < twice ime delay stated by
manufacturer in case of definite time delay
releases

N/A

83313

Opening under overlpad conditions

Instantaneous or definite time-delay releases -

Manufacturer's name or trademark

Type designation or serial number

Sample no:

Rated operational voltage: Ue (V)

Rated current: In (A}

Ambient temperature 10-40°C

NIA

Value of the tripping current deciared by the

manufacturer for a single pole, at which vaiue they

shall operate.

N/A

Range of adjustable setting current. (A)

NIA

Time delay stated by the manufaclurer, inthe cafﬁ

of definite time delay releases.

N/A

Test current: 80% of the rated, or minimum
adjustable selting current: (A)

A

NIA

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

releases:;

/A

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

Test current: 90% of the maximum adjustable
selting current: {A)

N/A

N/A

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

TRF No. IEC60947_2C

Operating time: > twice time delay stated by the
manufacturer, in the case of definite time delay
releases. : .
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Clause Requirement - Test Result - Remark Verdict
Test current: 110% of the rated, or minimum NiA

adjustable selting 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 ihe maximum adjustable N/A

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

Operating lime: <0,2s in case of instantaneous NIA (
releases

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

b) Inverse time delay releases

Manufacturer's name or trademark OEZ s.1.0.

| Type designation or serial number BC 160N

Sample no: 1¢
Rated operational voltage: Ue (V) 230V, 415 V,500V 690 V AC
Rated current: in {A) 25A

For releases dependent of ambient air 40°C P
ternperature: Reference temperature

Test ambient lemperature (°C )

06 |
. : YA
If test made at a difference ambient temperature: 0 b/ \

Acc. manufacturer's correction ternperature/current (
data:

Range of adjustable sefting current: (A} - N/A

For releases independent of ambient temperature: NIA
Test made at 30°C and/for at 20/40°C

Test ambient air temperature: 40°C NFA

Releases, dependent of ambient air temperature: 40°C N/A
Reference temperature (°C)

Releases, independent of ambient air temperature: NIA
_|at30°C

"1 Test current: 105% of the rated, or minimum [\ 21 A P
4

adjustable setting current: (A) ,

TRF No. IECE0947_2C
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Clause Requirement — Test Result - Remark Verdict
Conventional non-tripping time: No operate of the release P T
1t when In < 63A, 2h whenin > 63 A
Test current: 130% of the rated, or minimum 26 A P
adjustable setting current: (A)
Conventionat tripping time: A Operate of the release P
<1h when In < 63A, <2h when in > 63 A
Test current; 105% of the maximuin adjustable 26,25 A P
setting current: (A)
Conventional non-tripping time: No operate of the release : P
1h when In < 63A, 2h when In > 63 A :
Test current; 130% of the maximum adjustable 325A P
setling current: {A)
Conventional tripping time: Operate of the release P
<1h when In < 63A, <2h when In > 63 A
Releases, independent of ambient air temperature; at 20°C or 40°C
Test ambient air temperalure: NIA
Test current: 105% of the rated, or minimum ’ NI
adjustable setting current: ")
Conventional non-tripping time:‘ N/A
1h when [n < 63A, 2hwhen fn > 63 A
Test cusrent: 130% of the rated, or minimum N/A
adjustable setting current: {A)
Conventional tripping time: N/A
<1h when In < 83A, <2h when In > 63 A \
Test current: 105% of the maximum adjustable NIA
sefting current: (A)
Conventional non-trpping time: Y NIA
1h when In < 63A, 2h when In > 63 A
Test current: 130% of the maximum adjustable NIA
setting current: (A)
Conventional tripping lime: NIA
<4h when In < 83A, <2h when In > 63 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 P
Reference temperature (°C)
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Clause

Requirement — Test

Result -« Remark

Verdicl

Releases, independent of ambient air temperature:

at 30°C

NIA

Test current:

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

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

Short-circuit release +20%
Inverse time-delay
Releases +30%

Tripping time acc. time/current characteristic of the
releases conform to the curves provided by the
manufacturer. (within the staled tolerances)

Yes

Releases, independent of ambient air temperature:

at 20°C or 40°C

Test ambient air temperature:

NIA

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 sefting
current: {% or A)

NIA

Tripping time acc. limefcurrent characteristic of the
releases conform o the curves provided by the
manufacturer. (within the stated tolerances)

-

NA

[

N/A

Manufacturer's name or trademark

OfEZ £A)

Type designation or serial number

BC 180N

Sample no:

1d

Rated operational voltage: Ue (V)

230 V,415V,500 V,680 V AC

Rated current: In (A)

32A

Ambient temperature 10-40 °C :

40°C

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

320 A

Range of adjustable setting current. (A}

160-320 A

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

L

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

128 A

TRF No. IEC60947_2C
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Clause Requirernent - Test Result — Remark Verdict
Operating time: >0,2s in case of inslantaneous P
releases:
Li-1.2: No operate of the release
L1-L3:
L2-L3: | No operate of the release
No operate of the release
Operating time: > twice lime delay stated by the NIA
manufacturer, in the case of definite lime delay
releases:
L1-L2:
' L1413
L2-L3:
Test current: 80% of the maximum adjustable 256 A P
setling current: {A)
Operating time: >0,2s In case of instantaneous p
releases: - ‘
L1-L2: No operate of the release
L1-L3:
L2-13: |No operate of the release
No operate of the release
Operating lime: > twice lime delay stated by the /A
manufacturer, in the case of definite time delay
releases.
L1-L2:
EA-L3:
L2-L3:
Test current: 120% of the rated, or minimum 182 A P
adjustable setting current: {A) ‘ '
Operating time: <0,2s in case of instantanequs
releases: p
Li-12: operate of the release
L4-1.3:
L2-1.3: |operate of the refease
operate of the release
Operating time: < twice time detay stated by the NIA
manufacturer, in the case of definite time delay
releases:
L1-L2:-

TRF No. IEC60947_2C
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Clause Requirement — Test Result ~ Remark Verdict
Test current: 120% of the maximum adjustable 384 A P
selting current: (A)
Operating time: <0,2s in case of instantaneous P
releases:
L1-L2: operate of the release
L1-L3:
L2-13: joperate of the release
operate of the release
Operaling time: < twice time detay stated by the NFA
manufaclurer, in the case of definite lime delay
releases: ' (
L1-12;
£1-L3:
L2-L3:
Test current; tripping current declared for single 320A p
pole operation (A)
Operating time: < 200 ms in case of instantaneous P
release: Lt
L2: |operate ofthe release
L3:
operate of the release
operate of the release
&
Operating time: < twice {ime delay stated by NIA
manufacturer in case of definite time delay
releases Lt
L2
L3:
83313 Opening under oveiload conditions (
a) Instantancous or definite time-delay releases
Manufacturer's name or lrademark
Type designation or serial number
Sample no;
Rated operational voltage: Ue (V)
Raled 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 operate.

TRF No. IEC60847 _2C
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Clause Requirermnent — Test Result — Remark Verdict
Range of adjustable setting current. (A) NIA ]
Time delay stated by the manufacturer, in the case N/A
of definite time detay releases.
Test current; 90% of the rated, or minimum NIA
adjustable setling current. (A)
Operating time: >0,2s In case of instantaneous N/A
releases:
Operating time: > twice {ime delay stated by the N/A
manufacturer, in the case of definite time delay
releases.
Test gurrent; 90% of the maximum adjustable N/A
setting current: {A)
Operating time: >0,2s in case of instanianeous N/A
releases
Operating time: > twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases. o
Test current. 110% of the rated, or minimurm ~ NIA
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 A N/A
manufacturer, in the case of definite time delay
releases.
Test current: 110% of the maximum adjustable v NAA
setting current: {(A)
circuit-breaker with neutral pole; 1,2x110% (A)
Operating time: <0,2s in case of instantaneous NIA
releases .
Operating time: < twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases.

b} Inverse time delay releases
Manufacturer's name or trademark OEZs.r.0.
Type designation or serial numbar BC 160N
Sample no: 1d
Rated operational voltage: Ug (V) 230 V,415 V,500 V,690V AC

: 2
| Rated current: In (A} 32A

TRF No. IEC60947_2C
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Clause Requirement — Test Result - Remark Verdict
For releases dependent of ambient air 40°C p
temperature. Reference temperature
Test ambient temperature {°C ) 40°C P
If lest made at a difference ambient temperalure:  (40°C P
Acc. manufacturer's correction temperaturefcurrent
dala:
Range of adjustable sefting current: {A) - NIA
For releases independent of ambient temperalure: N/A
Test made at 30°C andfor at 20/40°C
Test ambient air temperature: 40°C N/A
Releases, dependent of ambient air temperature:.  {40°C NIA
Reference temperature (°C)
Releases, independent of ambient air temperature: N/A
at30°C
Test current. 105% of the rated, or minimum 26,25 A P
adjustable setting current: (A)
Conventional non-tripping time: No operale of the release P
thwhen In < 63A, 2h whenin> 63 A
Test current: 130% of the rated, or minimum 268 A P
adjustable setting current: (A)
Conventional tripping time: Operate ofithe release P
<1h when In < 83A, <Zhwhen In > 63 A i

Test current: 105% of the maximum adjustable  |32.5A (/(/ \ p
setting current: (A)

Conventional non-tripping time: No operate of the release P
1h when In < 83A, 2hwhen In> 63 A

Test current: 130% of the maximum adjuslable 418 A P
setting current; (A}

Conventional tripping lime: Operate of the release P
<1h when In < 83A, <2h when In > 83 A

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

Test ambient air temperature: NIA

Test current: 105% of the raled, or minimum N/A
adjustable setting current: (A)

Conventional non-tripping time: : NIA
1hwhen In <63A, 2hwhenin> 683 A

Test current; 130% of the rated, or minimum NIA
adjustable setting current: (A) / )

TRF No. IECB0947_2C
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Clause Requirement — Test ' Result — Remark Verdict
Conventional tripping time: NIA
<th when In <83A, <2h when In > 63 A
Test current; 105% of the maximum adjustable NIA
selting current: {A}
Conveniionat non-tripping time: N/A
1h when In < 63A, 2h whenin > 63 A
Test current: 130% of the maximum adjustable N/A
setling current: (A)
Conventional tripping time: : N/A
<1h when In < 63A, <2hwhenin > 63 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 ambilent air temperature:  |40°C P
Reference temperature {*C}

Releases, independent of ambient air femperature:
at 30°C

NIA

1

Test current: o =]
at current specified by the manufacturer to verify Short-circult release +20%
the timefcurrent characteristic of the releases Inverse time-delay
conform to the curves provided by the Releases +30%
manufacturer.

% at the rated, or minimurn adjustable setling

current; {% or A) |

Tripping time acc. time/current characteristic of the |Yes P
releases conform to the curves provided by the
manufacturer. (within the staled tolerances)

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

Test ambient air lemperature: : A N/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 rminimum adjustable setting
current: (% or A)

Tripping time acc. me/current characteristic of the NIA
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)

Manufacturer's name or iradem{r\ / QEZ s.r.0.

L.

TRE No. I[EC60947_2C
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releases;

L1-L2:
L1-L3:
12-13;

No operate of the release

No operate of the reiease

No operate of the release

IEC 60 947-2
Clause Requirement — Test Result — Remark Verdict
Type designation or serial number BC 160N
Sample no: ie
| Raled operalicnal voltage: Ue (V) 230V 415 V,500 V,620 V AC

Rated current; In (A) 40 A
Ambient temperature 10-40 °C 40°C
Value of the tripping current declared by the 400 A P
manufacturer for a single pole, at which value they
shall operate.
Range of adjustable sefting current. (A} 200-400 A P
Time delay stated by the manufacturer, in the case NIA
of definite time delay releases,
Test current: 80% of the rated, or minimum 160 A P
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous P
releases:
L1-L2: No operate of the release

L1-L3: . .

£2-13: | No operate of the release

No operate of the release

Operating time: > twice time delay stated by the NIA
manufacturer, in the case of definite time delay :
releases:
Li-L2:

L1-L3:

£2-1.3
Test current: 80% of the maximum adjustable 320 A P
setting current: (A)
Operating time: >0,2s in case of instantaneous P

TRF No. IEC60947_2C
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Clause Requirement — Test Result — Remark Verdict |
Operating time: > twice time delay staled by the NIA
manufacturer, in the case of definite time detay
releases:
L1-L2:
L1-L3:
12-L3:
Test current: 120% of the raied, or minimum 240 A P
adjustable setting current: (A)
Operating time: <0,2s in case of instantaneous P
releases:
Li-t2: operate of the release
1113
12-1.3; |operate of the release
operate of the release
Operating fime: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
Li-L2
11-1.3:
L2-1.3:
Test current: 4120% of the maximum adjustable 480 A P
setting current: (A)
Operaling lime: <0,2s in case of instantaneous p
releases:
Li-L2: operale of the release
L1-L3:
12-L3: {operate of the release
operate of the release
Operating time: < twice time delay stated by the N/A
mantufacturer, in the case of definite time delay
releases.
Li-L2:
11-L3:
L2-1L3:
Test current: tripping current dectared for single 400 A P
L pole operation (A} 4]

TRF No. IEC60947_2C
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manufacturer, in the case of definite time delay
releases. /;n N
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Clause Requirement — Test Result ~ Remark Verdict
Operating time: < 200 ms in case of instantaneous P j
release; L1
L2: |operate of the release
L3:
operate of the release
operate of the release
Operating time: < twice time delay stated by NIA
manufacturer in case of definlte time delay
releases L1
L2:
£3:
8.3.3.1.3 Opening under overload conditions
a) Instantanecus or definite time-delay reteases
Manufacturer's name or trademark
Type designalion or serial number
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 operate. : /1 )
Range of adjustable setting current. (A) / A /\ N/A
L
Time delay stated by the manufacturer, in the case U \ NfA
of definite time delay releases,
Test current: 80% of the rated, or minimum NIA
adjustable setling current: (A}
Cperating time: >0,2s in case of instantaneous N/A
releases:
Operaling 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 NIA
releases
Operating time: > twice time delay stated by the N/A

TRF No. IECB0847_2C
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LC!ause

Requirement — Test

Result — Remark

Verdict

Test current: 110% of the rated, or minimum
adjustable setling current: (A)
circuit-breaker with neutral pole: 1,2x110% (A}

N/A

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

NIA

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

NIA

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

N/A

Operaling time: <0,2s in case of instantanaous
releases

N/A

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

N/A

b}

Inverse time delay releases

Manufacturer's name or trademark

QEZ 5.1.0.

Type designation or serial number

BC 160N

Sampie no:

1e

Rated operational voltage: Ue (V)

230 V,415 V,500 V680V AC

Rated current: in (A)

40 A

For releases dependent of ambient air
temperature: Reference temperalure

40°C

[
\

Test ambient temperature (°C )

40°C

If test made at a difference ambient temperature.

data:

Acc. manufacturer's correction temperaturefcurrent

40°C

Range of adjustable setting current: (A)

NIA

Test made at 30°C andfor at 20/40°C

For releases independent of ambient temperature;

N/A

Test ambient air temperature:

40°C

NIA

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

40°C

NFA

at 30°C

Releases, independent of ambient air temperature:

NIA

Test current; 105% of the rated, or inimu
adjustable setting current: (A)

3368 A

TRF No. IEC60947_2C
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Reference temperature (°C)
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Clause Requirement — Test Result - Remark Verdict

Conventional non-tripping time: No operate of the release P
1h when [n < 63A, 2hwhenin> 63 A
Test current: 130% of the rated, or minimum 4186 A P
adjustable setting current: {A)
Conventional tripping time: Operate of the release p
<th when in < 63A, <Zh when In> 63 A '
Test currenl: 105% of the maximum adjusiable 42 A P
setting current: (A)
Conventional non-tripping time: No operate of the release P
Thwhen In <63A, 2hwhenin> 83 A
Test current: 130% of the maximum adjustable B2 A p
setling current: (A)
Conventional iripping time: Operate of the release P
<ithwhen In < 63A, <2hwhenin> 83 A
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 N/A
adjustable setting current: (A)
Convenfional non-tripping fime: N/A
th when In <83A, 2hwhenin > 63 A

| Test current; 130% of the rated, or minimum . N/A
adjustable sefting current: (A) /|

7 Fa

Conventional tripping time: (/(_/ \ N/A
<th when In < 63A, <2hwhenin> 63 A
Test current: 105% of the maximum adjustable NIA
setting current: {A)
Conventional non-tripping time: NIA
1h when In < 63A, 2h when In > 63 A
Test current. 130% of the maximum adjustable N/A
selting current: (A)
Conventional tripping time: N/A
<1h when In < 63A, <2hwhen In > 83 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 P

TRF No. IEC60947_2C
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Clause

Requirement — Test

Resuit — Remark

Verdict

Releases, indepandent of ambient air temperature:
at30°C

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)

shori-circuit release +20%
Inverse time-delay
releases +30%

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

Yes

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 time/current 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. ime/current characteristic of the
releases conform to the curves provided by the
manufacturer. (within the stated tolerances)

/)

N/A

]

N/A

Manufacturer's name or trademark

OEZ s.r.\s./

Type designation or serial iumber

BC 160N

Sampie no:

if

Rated operational voltage: Ue {V)

230 V,415 V,500 V,690 V AC

Rated current: In {A)

50 A

Ambient temnperature 1040 °G.

40°C

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

50 A

Range of adjustable setting current. (A}

250-500 A

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

NfA

L

Test current; 80% of the rated, or minimum
adjustable setting current: (A} Ve

200 A

/

RF No. IEC60947_2C
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Clause Requirement — Test Result — Remark Verdict
Operaling lime: >0,2s in case of instantaneous P
releases:
L1-L2; No operate of the release
[1-L3:
.2-L3: |Mo operate of the release
No operate of the release
Operating ime: > twice time delay slated by the N/A
manufacturer, in the case of definite lime delay
releases:;
{112
Li-1.3: )
L2-L3: : (
Test current; 80% of the maximum adjustable 400 A P
sefting current: (A)
Operaling time: >0,2s in case of instantaneous P
releases:
Li-L2: No operate of the release
L1-L3:
12-L3: [ No operate of the release
No operate of the release
Operating time: > twice time delay staled by the N/A
manufaciurer, in the case of definite time delay
releases:
L1-L2:
L1-L3:
L2-L3:
Test current: 120% of the rated, or minimum 300 A
adjustable setting current: (A) (
Operating time: <0,2s in case of inslantaneous
releases; :
P
L1-L2: operate of the release
L1-L3:
L2-1.3: joperate of the release
operate of the release
Operating time: < wice lime delay slated by the N/A
manufacturer, in the case of definite time delay
releases:
Li-LZ:
L1-L3:
/’) { ] L2-L3:

TRF No. IEC80947_2C
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Clause Requirement ~ Test Result — Remark . Verdict
Test current; 120% of the maximurm adjustable 800 A P
setting current: (A)
Operating time: <0,2s in case of instantaneous P
releases: ’
L1-L2: operale of the release
L1-L3:
1.2-L3: |operaie of the release
operaie of the release
Operating time: < twice time delay stated by the NIA
manufacturer. in fhe case of definite time delay
releases:
L1-L2:
L1-L3:
L2-L3:
Test current: tripping current declared for single 500 A P
pole aperation (A)
Operating time: < 200 ms in case of instantaneous P
release’ L1
12 operate of the release
L3:
operate of the release
op¢rate of the release
Operaling time: < twice time delay stated by ' NIA
ranufacturer in case of definite time delay
releases L1
L2
L3:
8.33.1.3 Opening under overload conditions
a) Instantaneous or definile ime-delay releases
Manufacturer's name or irademark
Type designation or serial number
Sample no:
Rated operational voitage: Ue (V)
Rated current: In (A)
Amblent temperature 10-40 °C: NIA
value of the tipping current declared by the NiA
manufacturer for a single pole, at which value they
L shall operate.

ARF No, IEC60947_2C
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Clause Requirement - Test ] Result — Refmark Verdict

Range of adjustable setfing current. (A) NIA

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

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

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

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

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

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

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

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

Operating time; <0,2s in case of instantaneous ™ NIA
releases: /

Operating time: < twice time delay slated by the NIA
manufaclurer, 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 instanlaneous ' N/A (
releases

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

h) tnverse time delay releases

Manufacturer's name or tfademark OEZ s.r.0.

Type designation or serial number BC 160N o
Sample no: 1f )
Rated operational voltage: Ue (V) 230 V,415V,500V, 690 V AC
Rated current: In (A} /1 50 A

TRE No. IEC60947_2C
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Clause Requirement — Test Result — Remark Verdict
For releases dependent of ambient air 40°C P
temperature: Reference temperature
Test ambient temperaiure (°C ) 40°C P
If test made at a difference ambient temperature: 40°C P
Acc. manufacturer's correction termperature/current
data;

Range of adjustable setting current: {A) -

For releases independent of ambient temperatiire: NIA
Test made at 30°C and/or at 20/40°C

Test ambient air temperalure: 40°C ‘ N/A
Releases, dependeht of amblent air temperature:  |40°C N/A
Reference lemperature {°C)

Releases, independent of ambient air temperalure! N/A NIA
at 30°C

Test current: 105% of the rated, or minimum 42 A P
adjustable setting current: (A)

Conventional non-ripping time: No operale of the release P
1h when In < 834, 2Zhwhen In> 63 A

Test current; 130% of the rated, or minimum 82 P
adjustable setting cusrent: (A} ,

Conventiona! tripping time: Orfergte df the release P
<1h when In < 83A, <2fi when In > 63 A )

Test current: 105% of the maxirmum adjustable 5226 A ' P

setting current: (A)

Conventional non-iripping time: No operate of the release P
1h when In < 83A, 2hwhen In> 63 A

Test current: 130% of the maximum adjustable B85 A P
setting current: (A)

Conventional tripping time: Operate of the release P
<1h when In < 63A, <2hwhen In>B83 A

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

Test ambient air temperature; _ - NIA

Test current: 105% of the rated, or minimum N/A
adjustable setting current: (A)

Gonventional non-tripping time: N/A
1h when In <63A, 2h when In > 63 A

Test current: 130% of the raled, or minimum N/A
adjustabte setting current: {A) -

,ﬁ
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Clause

Requirement — Test

Result - Remark Verdict

Conventionat tripping time:
<th when In < 63A, <2hwhenin>63 A

N/A

Test current: 105% of the maximurm adjustable
seftting current: (A)

/A

Canventional non-tipping time:
1h when In < 83A, 2h when In> 63 A

N/A

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

/A

Conventional tripping time:
<1h when in < 63A, <2h when In> 63 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 P

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

N/A

Test current:

at current specified by the manufacturer to verify
the time/current characteristic of the releases
canform to the curves provided by the
manufacturer,

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

short-circuit release £20%
Inverse time-delay
releases £30%

Tripping time acc. lime/current characteristic of the
releases conform to the curves provided by the
manufacturer. {within the stated tolerances)

s
Yes

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

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

N/A

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

N/A

manufacturer. (within the stated tolerances).

L

Manufacturer's name or trademayﬁ

CEZ s.ro.

TRF No. [EC60847_2C
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Clause Requirement — Test Result — Remark Verdict l
Type designation or serial number BC 160N T
Sample no: 1g
Rated operational voltage: Ue () 230 V,415 V,500V,690 VV AC
Rated current: In (A) 63 A
Ambient temperature 10-40°C 40°C
Value of the tripping current declared by the 630 A P
manufacturer for a single pole, at which value they
shali operate.
Range of adjustable setting current. {A) 3 5630 A P
Time delay stated by the manufacturer, in the case N/A
of definite time delay releases.
Test current: 80% of the rated, or minimum 262 A P
adjustable setting current: (A)
Operating time: >0,28 in case of instantaneous P
releases:
L1-L2: No operate of the release
113
12-13: I No operale of the release
No operate of the release
Operating time: > twice lime delay stated by the \ N/A
manufacturer, in the case of definite lime delay
releases:
L1-L2:
L1-1.3:
1213
Test current; 80% of the maximurm adjustable 504 A P
setting current; (A)
Operating time: >0,2s in case of instantaneous P
releases: '
L1-L2: No operate of the release
L1-L3:
1.2-1.3: | No operate of the release
L \Niooperate of the release
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Operating time: > twice time delay stated by the NA

manufacturer, in the case of definite time delay '

releases:

E1-12:
L1-L3:
L2-13:

Test current; 120% of the rated, or minimum 409,5 A P

adjustable setting current: (A)

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

releases: p
L1-L2: ' operate of the release
. L4-L3: ( '
L2-L3: |operate of the release
operate of the release
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:
Test current: 120% of the maximum adjustable 756 A P

sefting current: (A)

/\ A _ A
Operaling lime: <0,2s in case of instantaneous W\ P

releases:
Li-L2: operate of the release

L1-L3:

L2-L3; |operate of the release

operate of the réQease (

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:
Test current; tripping current declared for single 630 A P

pole operation (A)

TRF No. IEC60947_2C
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Clause Requirement — Test Result — Remark Verdict \

Operaling time: < 200 ms in case of instantaneous P j

. 1
release: L L2 operate of the release

13
operate of the release

operate of the release

Operating time: < twice lime delay stated by NIA

manufacturer in case of definite time delay

releases B
L2
L3:

83313 Opening under overload conditions

a) . linstantaneous or definile lime-delay releases

Manufacturers name or rademark

Type designation or serial number

Sample no:

Rated operalional 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 singfe pole, at which value they
shall operate.

Range of adjustable setling current. (A) { /L/\ NIA
L/ \ NIA

Time detay stated by the manufacturer, in he case
of 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 NIA
releases:

Operating time: > twice time delay slated by the ' N/A
manufacturer, in the case of definite time delay
releases.

Test current: 90% of the maximum adjustable NIA
seiting current: {A)

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

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

Py

' f/ Emma%m /?
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Clause Requirement — Test _ Result — Remark Verdict

Test current: 110% of the rated, or minirum N/A
adjustable sefting current: (A)
circuit-breaker with neutral pote: 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 maximum adjustable N/A

setling current: (A)
circuit-breaker with neutral pole; 1,2x110% (A}

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

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 frademark QEZ s.r.o.

Type designation or serial number BC 160N

Sample no! 1g

Rated operational voitage: Ue {V) 230,415 V,500 V, 880 V AC

Rated current: In (A) 63 A/\

For releases dependent of ambient air 40° P
temperature: Reference temperature

vy
Test ambient lemperature (°C ) 40°C \ P

If test made at a difference ambient iemperature:  [40°C ) P
Acc. manufacturer's correction temperature/current
data:

Range of adjustable setling current: (A) - N7A

For releases independent of ambient temperature: NA
Test made at 30°C and/for at 20/40°C

Test ambient air temperature: 40°C N/A

Releases, dependent of ambient air temperature:  |40°C N/A
Reference temperature (°C)

Releases, independent of ambient air temperature: NIA
at 30°C

Test current: 105% of the rated, ar minimum 52,5 A P
adjustable setting current: (A)

TRF No. IEC60847_2C
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Clause Requirement — Test h%esult — Remark Verdict

R

Conventionat non-tripping time: No operate of the release - P ]

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

Test current: 130% of the rated, or minimum B85 A p

adjustable setting current: (A)

Conventiona! tripping time: Operate of the release P
<1h when In < 63A, <2hwhen In> 63 A

Test current; 105% of the maximum adjustable 66,15 A P
sefting current: (A) ,

Conventional non-tripping time: No operale of the release P
1h when In < 63A, 2h when in > 83 A

Test current: 130% of the maximum adjustable 81.9A P
setting current: (A)

Conventional tripping time: Operate of the release P
<{h when In < 63A, <2h whenln > 63 A

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

Test ambient air temperature: NIA

Test current; 106% of the rated, or minimum : N/A
adjustable setting current: (A) '

Conventiona! non-tripping fime: NIA
ih when In <63A, 2h whenIn > 83 A

Test current: 130% of the rated, or minimurm /\ N/A
adjustable sefting current: (A) |

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

Test cutrent: 105% of the maximum adjustable ' N/A
selting current: (A}

Conventional non-tripping time: | , 0 NIA
1h when In < 63A, 2h when In > 83 A

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

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

An additional test, at a current specified by the manufacturer to verify the
time/current characteristic of the releases confortn to the curves provided by the
manufacturer

Releases, dependent of ambient aif temperature;  [40°C P
Reference temperature {*C)

TRF No. IEC60947_2C
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Requirement — Test

Resuit — Remark

Verdict

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

1

NIA

Test current:

at current specified by the manufacturer to verify
the iimefcurrent characteristic of the releases
conform to the curves provided by the
manufacturer,

% at the rated, or minimum adjustable setting
current. {% or A)

short-circuit release x20%
inverse time-delay
releases +30%

-

Tripping time acc. time/fcurrent characteristic of the
releases conform to the curves provided by the
manufacturer. {(within the slated tolerances)

Yes

Releases, independent of ambient air temperature:

at 20°C or 40°C

Test ambient air temperature:

N/A

Test current:

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

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

NA

Tripping time ace. time/current characteristic of the
releases conform to the curves provided by the
manufacturer. {within the stated folerances)

[

NIA

I\

Manufacturer's name or frademark

7
QEZ s.r.0. &

Type designation or serial number

B8C160N

Sampie no:

th

Rated operational voltage; Ue (V)

230,415V, 500 V,690 V AC

Rated current: In (A)

BOA

Ambient temperature 10-40 °C:

40°C

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

800 A

Range of adjustable sefting current. (A)

400-800 A

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

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

320A

TRF No. [EC60847_2C
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manufacturer, in the case of definite ime delay
releases;

Li-L2:
L1-L3:

TRF No. IEC60947 _2C
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Clause Requirement — Tesl Result — Remark Verdict l
Operating time: >0,2s in case of instantanaous P
releases:
L1-12: No operate of the release
L1-L3:
12-13: |No operate of the release
‘ No operate of the release
Operaling time: > twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases:
L2
L1-L3:
L2-L3:
Test current: 80% of the maxirum adjustable 640 A P
setling current: {A)
Operating time: >0,2s in case of instantaneous P
releases.
L1-L2: No operate of the release
L1-13:
£2-L3: |No operate of the release
No operate of the release
Operating time: > twice time delay stated by the NTA
manufacturer, in the case of definite time delay
releases: : /\
L1l
L1-L3
L2-L3:
Teslt current. 120% of the rated, or minimum 480 A P
adjustable setting current: {A)
Operating time: <0,2s in case of instantaneous
releases:
P
L1-L2: operate of the release
L1-L3:
12-13: |operate of the release
operate of the release
Operaling time: < twice time delay stated by the ' N/A
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Clause Requirement — Test Result - Remark Verdict
Test current: 120% of the maximum adjustable 860 A P
selting current: (A)
Operating time: <0,2s in case of instantaneous P
releases:
L1-L2: operate of the release
L1-L3:
£2-L3: |operate of the release
operate of the release
Operating time: < twice time delay stated by the NIA
manufacturer, in the case of definite time delfay
releases:
L1-L2:
L1-L3
1213
Test current: tripping current declared for single BOO A P
pole operation (A)
Operating time: < 200 ms in case of instantaneous P
release; L1
Lo: joperate of the release
L3
operate of the release
operate of the release
Operating time: < twice time delay stated by N/A
manufacturer in case of definite time delay ™
releases _ L1 (/{
L2:
L3: /
8.3.3.1.3 Opening under overload conditions
a) Instantaneous or definite time-delay releases
Manufacturer’s name or trademark
Type designation or serlal number
Sample no:
Rated operaticnal voltage: Ue (V)
Rated current: In (A)

"1 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 operate. - -

TRF No. [ECE0947_2C
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|Clause Requirement — Test ' Result — Remark | Verdict

Range of adjustable setiing current. (A) N/A T

Time delay stated by the manufacturer, in the case NIA

of definite time delay releases.

Test current: 90% of the rated, or minimum NIA

adjustable setting current: (A)

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

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

Operating time: > twice time delay stated by the N/A

manufacturer, in the case of definite ime delay

releases.

Tast current: 110% of the rated, or minimum N/A

adjustable setting current: (A)
circuit-breaker with neutral pole: 1,2x1 10% (A)

Operating timne: <0,2s in case of instantaneaus N/A
releases;

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

Test current; 110% of the maximum adjustable NIA
setting current: (A}
circuit-breaker with neutral pole: 1,2x1 10% (A)

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

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

Manufacturer's name or trademark QEZ s.1.0.

Type designation or serial number BC 160N

Sample no: _1h
Rated operational voltage: Ue (V) 230 V. 415 V,500 V 690V AC

I

- SIOCOy |

i

|_R_ated'current‘. In (A) 80 A

TRF No. IEC60947_2C
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For releases dependent of ambient air 40°C P
ternperalure; Reference temperature
Test ambient tlemperature (°C ) 40°C P
If test made at a difference ambient ternperature:  [40°C p
Acc. manufacturer's correction temperature/current
data:
Range of adjustable setting current: (A) - N/A
For releases independent of ambient temperature: N/A
Test made at 30°C andlor at 20/40°C
Test ambient air temperature: 40°C N/A
Releases, dependent of ambient air temperalure;  [40°C NIA
Reference temperature (°C)
Releases, independent of ambient air temperature: N/A
at 30°C
Test current; 105% of the rated, or minimuim 66,15 A P
adjustable setting current: {A) '
Conventional non-tripping time: No operate of ihe release P
1h when In < 63A, 2h when In > 83 A
Test current: 130% of the rated, or minimum 819A P
adjustable setting current: {A}
Conventional tripping fime: Operate of the release P
<1h when In < 83A, <2h when In > 83 A
Test current: 105% of the maximum adjustable 84 A P
setting current: {A) Y
Conventional non-tripping time: ehate of the release p
1h when In < 63A, 2Zhwhenin> 63 A
\
Test current; 130% of the maximum adjustable 104 A [
setting current: (A)
Conventional tripping time: QOperate of the release p
<1h when In <83A, <2hwhenIn>83 A
Releases, independent of ambient air temperature: at 20°C or 40°C
Test ambient air temperature: N/A
Test current: 105% of the ratéd, or minimum N/A
adjustable setting current: (A)
Conventional non-tripping time: NIA
1h when In <63A, 2hwhen in> 83 A
Test current: 130% of the rated, or minimum N/A

TRF No. IEC60847 _2C
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ﬁ Conventional tripping time: ] N/A
<1h when In < 63A, <2h when In > 63 A

Test current: 105% of the maximum adjustable N/A
setling current: (A}

Conventional non-tripping time: NIA
1h when In < 63A, 2h when In> 63 A

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

Conventional tripping time: /A
<ih when in < 63A, <2h when In> 63 A

An additional tesi, at a current specified by the manufacturer to verify the
timefcurrent charactesistic of the releases conform to the curves provided by the
ranufacturer

Releases, dependent of ambient air ternperature;  |40°C P
Reference temperature (°C)

NiA

1

Releases, independent of ambient air temperamre:
at 30°C :

Test current: L. P
al current specified by the manufacturer to verify short-circuit release £20%
fhe timelcurrent characteristic of the releases Inverse time-delay
conform to the curves provided by the reteases £30%
manufacturer.

9, at the rated, or minimum adjustable setting
cuirent: (% ofr A)

. 3 A
Tripping time acc. timelcurrent characteristic of the Y \ 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 temperalure: N/A

. —

Test current: NIA
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 setling
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 folerances)

]
Manufaciurer's hame of frademark

-VOEZ s.1.0,
A

TRF No. I[EC60047_2C
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Type designation or serial number B8C 160N
Sample no: 1
Rated operationai voltage: Ue (V) 230,415 V,500 V690 VAC
Rated current; In (A) 100 A
Ambient temperature 10-40 °C: 40°C ' P
Value of the tripping current declared by the 1000 A

manufacturer for a single pole, at which value they
shall operate.

Range of adjustable setting current. (A) 500-1000 A P
Time delay stated by the manufaciurer, in the case NiA
of definite time delay releases.
Test current: 80% of the rated, or minimum 400 A P
adjustable selting current: (A)
Operating time: >0,2s in case of instantaneous P
releases!

SjLi-kz: No operate of the release

£1-L3:

L2-L3: | No operate of the release

No operate of the release

Operaling time: > twice time delay stated by the NIA
ranufacturer, in the case of definite time delay
releases: &
L1-L2:

Li-L3:

L2-L3; /
Test current: 80% of the maximum adjustable \l500 A . P
setling current: (A) -
Operating time: >0,2s in case of instantaneous P
releases:
L1-L2: No operate of the relaase

L1-L3:

L.2-L3: |No operate of the release

No operale of the release

TRF No. IEC80947_2C
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Result — Remark

LVerdict

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

L1-L2:

L1-13:
12-L3:

NA |

Test current: 120% of the rated, or minimum
adjustable setting current (A)

600 A

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

L1-L2:

L1-L3:
L2-1.3:

operate of the release

operate of the release

operate of the release

Operaling lime: < iwice time delay stated by the
manufacturer, in the case of definite time delay
releases:

L1-L2:

1113
L2-L3:

NA

Test current: 120% of the maximum adjustable
seliing current: (A}

1200 A

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

Li-L2:

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

L1-L2:

Test current: tripping current declared for singie

pole aperation (A)

t1-L3
L2-L.3:

L1-L3:
L2-L3:

oRer. Mt\\e release

operate of the release

operate of the release

1000 A
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Clause Requirement — Test Result — Remark Verdict
Operating time: < 200 ms in case of instantaneous P
release; : L1
2 |operate of the release
L3
operate of the release
operate of the release
Operating time: < twice time delay stated by ' NIA
rmanufaciurer in case of definite time delay
releases L1:
L2:
L3:
8.3.31.3 QOpening under overfoad conditions
a) Instantaneous or definite lime-delay releases
Manufaciurer's name or irademark
Type designation or serial number
Sampie no:
Rated operational vollage: Ue (V)
Rated current: In (A)
Ambient temperature 1040 °C . N/A
Value of the tripping current declared by the N/A

manufacturer for a single pole, al which value they
shall operate.

Range of adjustable selting current. (A) [‘ : NIA
Time delay stated by the manufacturer, in the case ' NIA
of definite time delay releases. b

Test current: 90% of the rated, or minimum ‘ 1 NA

adjustable setting current: {A)

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

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

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

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

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

releases, o~ A

TRF No. IEC60947_2C
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LCi:ause Requirement — Test Result - Remark Verdict

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

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

Operating time: < twice time delay stated by the ' N/A
manufaclurer, in the case of definite ime delay
releases.

Test current: 110% of the maximum adjustable N/A
setling current: (A)
circuil-breaker with neutral pole: 1,2x110% (A)

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

Operaling ime: < twice time delay stated by the NIA
manufacturer, in the case of definite lime delay
releases. '

b) Inverse time delay releases

Manufaclurer's name or trademark OEZ s.r.0.

Type designation or serial number BC 160N

Sampie no: 1i

Rated operational voltage: Ue (V) 230,415 V,500 V,690 V AC

Rated current: In (A) \100 A

For releases dependent of ambient air 407C P
temperature: Reference femperature

Test ambient temperature (°C ) L 40‘\? P

if test made at a difference ambient temperature: 40°C P
Acc. manufacturer's correction temperaturefcurrent
data:

Range of adjustable sefting current: (A) NIA

For releases independent of ambient temperature: NIA
Test made at 30°C and/or at 20/40°C

Test ambient air temperalure: 40°C NIA

Releases, dependent of ambient air ternperature:  [40°C NIA
Reference temperature (°C)

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

Test current: 105% of the rated, or minirmum 184 AT P

- adjustable setting current: {A) v A

TRF No. IEC60947_2C
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Conventional non-tripping time: No operate of the release P

thwhen In <834, 2h when In > 63 A

Tesi current: 130% of the rated, or minimum 104 A P
adjustable setting current: (A)

Conventional tripping lime: Operaie of the release P
<1h when In < 63A, <2h when In>63 A

Test current: 105% of the maximurm adjustable 106 A P
seliing current, {A)

Conventional non-tripping time: No operaie ¢f the release p
1h when In < 83A, 2h when In> 63 A

Test current; 130% of the maximum adjustable 130 A P
seiting current: {A)

Conventional tripping time: Operate of the release P
<1h when In < 63A, <2hwhenin> 63 A

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

Test ambient alr temperature: N/A
Test current; 105% of the rated, or minimum NIA
adjustable setting current: {A)
Conventional non-tripping time: ' N/A
1h when In < 83A, 2hwhenin> 63 A
Test current; 130% of the rated, or minimum N/A
adiustable setting current. {A)

-
Conventlional tripping time: N/A
<th when In <63A, <2hwhenIn>63 A
Tes! current: 105% of the maximum adjustable N/A
setting current: (A)

Conventional non-tripping time: \/ \ NIA
1h when In <63A, 2h when in > 63 A

Test current: 130% of the maximum adjustable NIA
selting current: (A}

Conventlonal tripping time: N/A
<ih when In < 834, <2h when In > 63 A

An additional test, at a current specified by the manufacturer to verify the
timefcurrent characteristic of the releases conform to the curves provided by the
manufacturer

Releases, dependent of ambient air temperature. 40°C P
Referance temperature {°C)

TRF No. IEC60847_2C
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Clause Requirement — Tast Result — Remark Verdict

Releases, independent of ambient air lemperature: BNIA

at 30°C

Test current; L p
at current specified by the manufacturer lo verify | short-cireult release +20%
the time/current characteristic of the releases inverse time-delay
conform to the curves provided by the releases £30%
manufacturer.

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

Tripping time acc. timefcurrent characteristic of the jYes P
releases conform fo 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 time/current 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/cutrent characleristic of the N/A
releases conform to the curves provided by the
manufacturer. {within the slated tolerances)

N/A

Manufacturer's name or trademark a OEZ s.r.0.

Type designation or serfal number BC 160N

e

VAN

Sample no:

Rated operational voltage: Ue () \/  |230W415V,500 V690 V AC

Rated current: In (A) ' 125 A

Ambient temperature 10-40°C : 40°C P

Value of the tripping current declared by the 1260 A P
manufacturer for a single pole, at which value they
shall operate. '

Range of adjustable setting current. (A) 625-1250 A P

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

Test current: 80% of the rated, or minimum 500 A P
adjustable setting current: (A) :

TRF No. IEC60847_2C
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manufacturer, in the case of definite time delay
reteases.

L1-L.2:
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Clause Requirement — Test Result - Remark Verdict
Operating time: >0,2s in case of instantaneocus P
releases:
Li-L2: No operate of the release
L1-L3:
L2-L3: [No operate of the release
Neo operate of the release
Operaling time: > twice time delay stated by the N/A
manufacturer, in the case of definite time defay
releases:
£1-L2:
L1-13:
L2-L3:
Test current: 80% of the maximum adjustable 1000 A P
setting current; (A)
Operating time: >0,2s in case of instantaneous P
releases:
L1-L2: No operate of the release
L1-L3:
L2-L3: |No operale of the release
‘ No operale of the release
Operaling time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
raleases:
qLI-L2:
LA-E3;
2-13: /\
Test current; 120% of the rated, or minimum 7H0 A P
adjustable selling current: (A) _
Operating time: <0,2s in case of instantansous \
releases:
P
L1-L2: operate of the release
L1-L3:
L2-L3: |operale of the release
operate of the release
Operating time: < twice time delay stated by the | - NiA

TRF No. [EC50947_2C
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Test current: 120% of the maximum adjustable 1500 A P B
setting current: (A)
Operating lime; <0,2s in case of instantaneous P
releases:
L1-L2: operate of the release
L1-13:
12-1.3: [operate of the release
operale of the release
Operating time: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases:
L1-12:
L1-L3:
L2-L3
Test current; tripping current declared for single 1250 A P
pole operation (A)
Operaling time: < 200 ms in case of instantaneous g
release: L1:
Lo- |operate of the release
L3:
operate of the release
operate of the release
Operating time: < twice time delay stated by N/A
manufacturer in case of definite time delay
releases 1.
L2
L3
8.3.31.3 Opening under overload conditions
a) Instantaneous or definite ime-delay releases / N
Manufacturer's name or trademark v
Type designation or serial number
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 N/A
manufaciurer for a single pole, at which value they
shall operate. '

|
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Clause Requirement — Test Result - Remark Verdict

Range of adjusiable sefting current. (A) WA

Time delay stated by the manufaclurer, in the case ' N/A
of definite time delay releases.

Test cusrent: 90% of the rated, or minimum NIA
adjustable setting current. (A)

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

Qperating ime: > twice time delay staled by the N/A
manufacturer, in the case of deflnite time delay
releases.

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

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

Operating time: > twice ime 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
adjustable selting current: (A)
circuit-breaker with neutral pole; 1,2x110% (A)

Operating time; <0,2s in case of instantangous N/A
releases:

Operating time: < twice lime delay stated by the : N/A
manufacturer, in the case of definite time detay
releases.

Tast cursent: 110% of the maximum adjustable

NIA
setting current: (A)
circuil-breaker with neutral pole: 1,2x110% (A

>

4
Operating time: <0,2s in case of instanlaneou \ N/A
releases : : ‘

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

b) Inverse lime delay releases

Manufacturers name or trademark QEZ s.r.o.

Type designatibn or serial number BC 160N

Sample no: ) 1j

Rated operational voltage: Ue (V) 2’%0 V,415 V,500V,690V AC

Rated current: In (A)

TRF No. [EC60947_2C
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For releases dependent of ambient air 40°C P
temperature: Reference lemperature
Test ambient temperature (°C ) 40°C P
If test made at a difference ambient temperature:  140°C P
Ace. manufaciurer's correction temperature/current
dala
Range of adjustable setting current: (A) ~ N/A
For releases independent of ambient temperature: NIA
Test made at 30°C and/or at 20/40°C
Test ambient air temperature: 40°C N/A
Releases, dependent of ambient air temperature:  |40°C NIA
‘| Reference temperature (*C)
Releases, independent of ambient air temperature: N/A N/A
at30°C
Test current: 105% of the rated, or minimum 106 A P
adjustable setting current: (A)
Conventional non-tripping time: No operate of the release P
thwhen In < 63A, 2h when in > 63 A
Test current: 130% of the raled, or minimum 130 A ' P
adjustable setting current. (A)
Conventional tripping time: Operate of the release P
<1h when In < 63A, <2h when In > 63 A
Test current; 105% of the maximum adjustable 131,25A
setling current: (A) ﬂ g
Conventional non-tripping time: o/fperate of the release p
1h when In < 63A, 2h when in> 63 A /
B A\
Test current; 130% of the maximum adjustable 162,5\A P
setiing current: (A)
Conventiona! tripping time: Operate of the release L
<th when In < 63A, <2h when In > 63 A
Releases, independent of ambient air temperature: at 20°C or 40°C
Test ambient air lemperature: N/A
Test current; 105% of the rated, or minimum NIA
adjustable setting current: (A)
Convenlional non-tripping time: ' NIA
1h when In < 63A, 2h when In > 63 A
Test curren{: 130% of the rated, or minimum N/A
| adjustable setting current: (A) F

& TRF No. IEC60947_2C
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Clause Requirement — Test Result — Remark Verdict
Conventional tripping time: N/A

<th when In <63A, <2hwhenin> 83 A

Test current; 105% of the maximum adjustable : MN/A
setling current: (A)

Conventional non-tripping time: N/A
1h when In < 63A, Zh whenIn> 63 A

Tesi current: 130% of the maximum adjustable NIA
setting current: (A}

Conventional tripping time: N/A
<thwhen In <63A, <2hwhenIn> B3 A

An additional test, at a current specified by the manufacturer to verify the
lime/current characteristic of the releases conform to the curves provided by the
manufacturer

Releases, dependent of ambient air temperature: | 40°C P
Reference temperature {°C)

Releases, independant of ambient air lemperaturé:
at 30°C

NIA

Test current: L P
at current specified by the manufacturer to verify | Short-circuit release £20%
the timefcurrent characteristic of the releases Inverse time-delay
conform lo the curves provided by the releases +30%
manufacturer.

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

Tripping time acce, limefcurrent characleristic o tﬁe Yes P
releases conform to the curves provided by th
manufacturer. (within the siated tolerances) j A

Releases, independent of ambient air Iemperht}/ré;/a/t Z’KQ"C or 40°C

Tesl ambient air température; MN/A

Test current: N/A
at current specified by the manufacturer to verify
the timefcurrent characleristic of the releases
conform to the curves provided by the
manufacturer.

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

Tripping time acc. imefcurrent characteristic of the N/A
releases conform to the curves provided by the
manufacturer. (within the sfated tolerances)

NIA

Manufacturer's pame or trademark ) OEZ s.1.0,

e - BOC O
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releases:
L1-L2;

1L1-L3:
12-1.3

No operate of the refease

No operate of the release

No operate of the release
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Clause Requirement — Test Result — Remark Verdict
Type designation or sertal number BC 160N T
Sample no: 1k
Rated operational voltage: Ue (V) 230 V.415 V,500 V,690 V AC
Rated current: In {A) 160 A
Ambient temperature 10-40°C : 40°C P
Value of the tripping current declared by the 1600 A
manufacturer for a single pole, al which value they
shall operate.
Range of adjustable setting current. (A) 800-1600 A P
Time delay stated by the manufacturer, in the case NIA
of definite time delay releases.
Test current; 80% of the rated, or minimum 640 A P
adjustable setting current: (A)
Operating time: >0,2s in case of instantaneous P

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

releasas:
A-L3
2-L8:

/\

NIA

L1412

jg
Test current: 80% of the maximum ad}ustabiU
setting current: {A)

1280 A

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

L1-L2:
L1-L3:
L2-L3:

No operale of the release

No operate of the release

No operate of the release

TRF No. IEC60947_2C
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Crperating time: > twice time delay stated by the NIA
manufacturer, in the case of definite time defay
releases:
Li-L2:
1.1-L3:
L2-L3: ‘
Test current; 120% of the rated, or minimum 960 A P
adjustable setting current: (A)
Operaling time: <0,2s in case of instanfaneous
releases:
P
L1412 operate of the release
L1-L3:
L2-L3: |operale of the release
operate of the release
Operating lime: < twice lime delay stated by the NIA
manufacturer, in the case of definite time delay
releases:
L1-L2:
L1-L3:
L2-13:
Test current; 120% of the maximum adjustable 1920 A p
setting current; (A}
Operating lime: <0,2s in case of instantaneous P
releases:
L1-L2: ' operate of the release
1-
L2-L. %erate of the release
opérate of the release
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:
Test current: tripping current declared for single 1600 A P
pole operation (A)

. ¥
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Clause Requirement — Test Resuit - Remark - Verdict
Qperating time: < 200 ms in case of instantaneous P
release: L1

L2: |operate of the release

L3:
operale of the release

operate of the release

Operaling lime: < twice time delay siated by NIA
manufacturer in case of definite time delay
releases _ L1
L2
L3:
83313 Opening under overload conditions
ay nstantaneous or definite time-delay releases

Manufacturer's name or trademark

Type designation or serial number

Sample no:

Rated operational voltage: Us (V)

Ratad current: In {A)

Ambient temperalure 10-40°C N/A

Value of the tripping current declared by the NIA

manufacturer for a single pole, at which value they

shall operate.

Range of adjustable selting current. {A) A NIA
\

Time delay stated by the manufacturer, in the case, N/A

of definite time delay releases. 0 /\ ‘

Test current: 80% of the rated, or minimum \/\‘ \ ‘ N/A

adjustahle sefting current: {A)

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

releases:

Operaling time: > twice time delay stated by the NIA

manufacturer, in the case of definite time detay

releases.

Test current. 90% of the maximum adjuslable N/A

selting current: {A)

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

releases

Operating time: > twice time delay stated by the NIA

manufacturer, in the case of definite time delay

B releases. . F ﬂ

TRF No. IEC60947_2C
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Clause Requirement - Test Result ~ Remark Verdict
Test current: $10% 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 /A
releases:
Operating lime: < twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases.
Test current; 110% of the maximum adjustable NIA
setiing current; (A) .
circuit-breaker with neutral pole: 1,2x110% (A) _
Operating time: <0,2s in case of instantaneous N/A (
releases
Qperaling time; < wice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases.
b} inverse time delay releases
Manufacturers name or trademark QEZs.r.0.
Type designation or serlal number BC 160N
Sample no: ik
Rated operational voltage: Ue {V) 230V, 415 V500 V630 V AC
Rated current: In {A) 160 A
For releases dependent of ambient air 40°C P
temperature; Reference temperature l
]

Test ambient temperature (°C ) W\ 40°C P .
If test made at a difference ambient temperature:  [40°C P (
Acc, manufaclurer's correction temperature/current
data;
Range of adjustable sefting current: (A) - NIA
For releases independent of ambient temperature: NIA
Test made at 30°C and/or at 20/140°C
Test ambiant air temperature: 40°C N/A
Releases, dependent of ambient air temperature:  |40°C NA
Reference temperature (°C}
Releases, independent of ambient alr temperature: NIA
at 36°C
Test current: 105% of the rated, or minimum 131,26 A P
adjustable sefting currant: (A) ﬂ /]
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Clause Requirement — Test Result — Remark Verdict ‘
Conventional non-tripping time: No operale of the release p

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

Test current; 130% of the rated, or minimum 162,56 A P
adjustable setting current: (A}

Conventional ipping ime: Operate of the release P
<1h when In < 63A, <2hwhenin> 63 A

Test current: 105% of the maximum adjustable 168 A p
setting current: {A)

Conventional non-tripping time: Mo operate of the release P
1h when In < 63A, 2h when In > 63 A '

Test current: 130% of the maximum adjustable 208A
setting current: (A)

Conventional tripping time: Operale of the release P
<1h when It < 63A, <2h whenIn> 63 A

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

Test ambient air temperature: NIA

Test current: 105% of the rated, or minimum N/A

adjustable setting current: {A)

Conventional non-ripping time: N/A

1h when ln <B83A, 2hwhenin> 63 A

Test current. 130% of the rated, or minimum NIA

adjustable sefting current: (A) .

Conventional tripping time: N/A

<1h when In < 63A, <2hwhen In>683 A ]

Test current: 105% of the maximum adjustable v \/\ N/A

setting current: (A)

Conventional non-iripping time: _ NIA

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

Test current: 130% of the maximurn adjustable N/A

setting current; (A)

Gonventional ripping time: N/A

<th when in < 63A, <2h when In> 63 A

An additional test, at a curreni specified by the manufacturer to verify the

timefcurrent characteristic of the releases conform to ihe curves provided by the

manufacturer

Releases, dependent of ambient air temperature: 40°C p
. Reference temperature (°C)

‘ 0 [TRF No. IEC60947_2C
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Clause Requirement — Test Result — Remark Verdict

Releases, independent of ambient air temperature: NIA

at 30°C

Test current: o P
at current specified by the manufacturer to verify | Short-circuit release +20%
the time/current characteristic of the releases Inverse me-delay
conform to the curves provided by the releases £30%
manufacturer. :
% at the rated, or minimum adjustable setting
current: (% or A)

Tripping fime acc. time/current characteristic of the |Yes P
releases conform to the curves provided by the
manufacturer, (within ihe slated tolerances)

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

Test ambient air temperature; - NA

Test current; NIA
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}

Tripping time acc. time/current characteristic of the NfA
releases conform to the curves provided by the '
manufacturer. {within the stated tolerances)

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 ourryfﬂ\lya/tti\g
N

overload releases: {(all phase poles loaded) NIA

short-circuit releases: MN/A
two poles in series carrying the test current, using
successively all possible combinations of poles
having a short-circuil release.

Test current; 1,5 times of the rated, or minimum N/A
adjustable setting 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: (s) Li-L2: N/A
L1-L3:
L2-L§;

TRF No. IEC60947_2C
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Clause Requirement — Test Result — Remark . Verdict
Time-delay: between the limits stated by the NIA
manufacturer:
Test current; 1,5 imes of the maximum adjustable ' N/A
setting current: {A)
Operating time, overload releases: (s) N/A
Time-delay: between the limits stated by the NIA
manufacturer.
Operating time, short-circuit releases: (s} L1-L2: NJA
£1-L3
L2-L3:
Time-delay: between the limits siated by the NIA
manufacturer:
b} Non-tripping duration

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

overload releases: (all phase poles loaded) NIA

short-circuit releases: NIA
two poles in series carrying the test current, using
successively all possible combinations of poles
having a short-circult release.

Test current: 1,5 times of the rated, or minimum NIA
adjustable sefting current: (A)

Time interval: non-tripping duration stated by the NIA
manufacturer. (s) ’

A
{
Operating time, overload releases: \ M \ N/A

the circuit-breaker does not frip:

Operating time, short-circuit releases: N/A
the circuit-breaker does not trip: Lt

L1-L.3:

L2-L3:
Test current; 1,5 limes of maximum adjustable N/A
setting current: (A}
Time interval: non-tripping duration stated by the NIA
manufacturar; (s}
Operating time, pverload releases. NIA
the circuit-hreaker does not trip:
Operating time, short-circuil releases; NIA
the circuit-breaker does not trip: L1-L2: .

L1-L3:

L2.L3:

TRF No. IECE0047_2C
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Then, the current is reduced to the rated current and maintained at this value for
twice the time-delay slated by the manufacturer, The circuit-breaker shall not trip,

Test current: of the rated, or minimum adjustable NIA
selting current. (A) '
Time interval: twice the delfay-time stated by the N/A
manufacturer: {s) ‘
Operaling time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases: N/A
the circuit-breaker does not trip: Lt-L2:
L1-L3:
L2-L3:
Test current: maximum adjustable setting NIA
current: (A}
Operating time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, shorf-circuit releases: NIA
the circuit-breaker does not trip: Li-L2:
Li-L3:
L2-13:
8332 Test of dielectric properties, impulse withstand vollage (Uimp indicated):
8334 The 1,2/60us impulse voltage shall be applied five times for each polarity at
parti intervals of 1s minimum
- rated impulse withstand voliage (kV) kB kV main circuits P
4ﬂkv ﬁuxiliary circuits

- saa level of the laboratory: \}ka/m\

- {est Uimp main circuits (kV) : 9,6 kV P
- test Uimp auxiliary cireuits (kV) 4,8 kV
- test Uimp control circuits (k) : _ N/A
- test Uimp on open main contacts (equipment 14,5 kV P
: suitable for isolating) (kV) .
a) Application of test vollage P
i) Betwesn all terminals of the main circuit Meets

connected togather (incl. contral and auxiliary
circuits connected 10 the main circuit) and the
enclosure or mounting plate, with the contacts In all
normal positions of aperation.
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—

ii) Between aff terminals of the main circuit and the
other poles connected together and to the
enclosure or mounting plate, with the contacts in all
normal positions of operation.

Meets

iily Between each control and auxiliary circuit not
normally connacted to the main circuit and:
- the main circuit

Meetls

- other circuits

Meets

- exposed conductive paris

Meets

- enclosure of mounting plate

Meets

iv) equipment suitable for isolation

Meets

m| VOO

equipment nol suitable for isotation

N/A

- no unintentional disruptive discharge during the
test’s

no

Test of dielectric properties, dielectric withstand voltage {(Uimp not indicated):

- rated insutation voltage (V) :

N/A

- main circuits, test voltage for 1 min (V)

N/A

- auxiliary circuits, test voltage for 1 min (V)

NIA

- control circuits, test voltage for 1 min (V)

N/A

8.3.3.2.2

Application of test voltage

1)

with circuit-breaker in the closed position

- between all live parts of all poles connegted
together and the frame of the circuit-breager . ﬂ

Meets

- between each pole and all the other pol%se/\/ \ Meets

connected to the frame of the circuit-brea

with the circuit-breaker in the open position and,
additionally, in the tripped position, iIf any,

- between all live parts of all poles connected
together and the frame of the circuit-breaker.

Meels

- between the terminals of ona side connected
together and the terrninals of the other side
connected together.

Meets

b}

Caontrol and auxiliary circuits

1

- between all the control and auxiliary circuits which | Meets

are not normally connected to the main circuit,
connected together, and the frame of Ihe circuit-
breaker.

TRE No. IECB0947_2C
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- where appropriate, between each part of the
control an auxiliary circuits which may be isolated
from the other parts during normal operation and all
the other parts connected together.

Meets

No unintentional distuptive discharge during the
test's

no

8332

For circuit-hreaker suitable for isolation, the
leakage current shall be measured through each
pole with the contacls in the open position, at a test

0,015 mA

voltage of 1,1 Ue, and shall not exceed 0,5mA.

8.33.3

Mechanical operation and operalional performance capability

8.3.332

Construction and mechanical operation

a)

Construction

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

N/A

A circult-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

NIA

b)

Mechanical operation

A circuit-breaker with dependent power operation
shall comply with the requirements stated in
7.21.1.3

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 shafL
comply with the requirements stated In 7.2.1.5 with
the auxifiary supply voltage at 85% and 110% of
the rated control supply voltage.

NIA

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 :

NIA

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

Salisfy

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

comply with the stated vaiues

TRF No. IEC60847_2C
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c) Undervoltage releases
-
Undervoltage releases shall comply with the Satisfy P

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 '

i} Drop out voltage
it shall be verified that the release operates lo open | Satisfy P
the circuit-breaker between the voltage limits
specified
The voltage shall be reduced from raled voltage at Satisfy P

a rate to reach 0 V In approximately 30 s

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

In the case of a release with a range of rated Satfisfy P
voltages, this test appties to the maximum voltage
of the range S

The test for the upper limit is made starting from a | Satisfy p
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 temperat ’r/e- Satisfy P
rise test 0f 8.3.3.6 7
In the case of a release with a range of rated[ Salisfy P
voltages, this test is made at both the minimim
and maximum rated conlrol supply \10!&3«;;9&4I ) /‘
i Test for limits of operation 4
Starting with the circuit-breaker open, at the Se\tisfy P
temperature of the test room, and with the supply
voltage at 30% rated maximum control supply
voltage, it shall be verified thal the circuit-breaker
cannot be closed by the operation of the actuator
When the supply voltage is raised to 85% of the Satisfy P

minimum contro! supply voltage, it shall be verified
that the circuit-breaker can be closed by the
operation of the actuatar
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{ i

Performance under overvoliage conditions

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

Satisfy

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

Satisfy

it shall be verified that the release will operate to
open the circuil-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

Satisfy

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

Satisfy

83333

Operational performance capability without current.

Type designation or serial number

BC 160N

Sample no;

1

Rated current In {A)

160 A

Rated operational voltage: Ue (V)

690V

Rated contfrol supply vaoltage of closing mechanism;

Uc (V)

NIA

Rated control supply voltage of shunt releases:

Uc (V)

230V AC

Rated control supply voltage undervoltage
releases; Uc (V)

230V AC

Ambient temperature 10-40 °C .

23°C

Number of operating cycles per hour

180/hour

Number of cycles without current (folal)
(closing mechanism energized at the rated Uc)

20000

Number of cycles without current (without releases)

16000

Applied voltage: closing mechanism {V)

NIA

TRF No. IEC60847_2C
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—
10% of total cycles for circuil-breaker with fitted 2000 P
shunt release:
(50% at the beginning- and 50% al the end of the
test.)
Energized al the rated Uc
Applied voltage: shunt releases (V) 400V AC
10% of total cycles for circuit-breaker with 2000 P
undervoltage releases:
(50% at the beginning- and 50% at the end of the
test.)
Energized at the minimum rated Uc
10 cycles without applied voliage al the Meets p
undervollage releases.
{Shall not possible to close the circuit-breaker.)
Applied voltage: undervoltage releases (V) 400V AC ) P
Etectrical components do not exceed the value N/A
indicated in {ab. 7.
8.3.3.34 Operational parformance capability with current.
Rated current: In (A) 160 A
Maximum rated operalional voltage: Ue (V) 590 V
Conductor cross-sectional area (mm?) 70 mm’ P
Number of operating cycles per hour 180/hour : P
Number of cycles with current {tolal) 4000 P
{closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) ﬂ N/A
For circuit-breaker fitted with adjustable releases, ati : P
test shall be made with the overload setting at
maximum and short-circuit setting at minimurm,

Conditions, make/break operations:

- test voltage WUe =10 (V) i Li: [680V P
....................................................................... 12: 1690V
....................................................................... L3: |60V

-lestcurrent ie = 10 {A) (o, L1: (160 A P
....................................................................... L2: |1680 A
....................................................................... L3: [160A

- power factorflime constant: ' 0,8

- frequency; (Hz) 50 Hz

- on-time (ms): 60 ms

TRF No. IEG60947_2C
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- off-time (s): 20s
Electrical components do not exceed the value Meets
indicated in tab. 7.

8.3.3.3.5 Additiohal test of aperational performance capability without current for
withdrawable circuit-breaker.
Number of operations cycles ; 100 NIA
After tast, the isolating contacts, withdrawable NIA
mechanism and interlocks shall be suitable for
further service,

8.3.34 Overload performance
this test applies to circuit-breaker of rated current up to and including 630 A
Type designation or serial number BC 160N
Sample no: 1
Rated current In {A) 160 A
Raled operational voltage: Ue (V) 690 V AC
Rated control supply voltage of closing mechanism: | N/A
Ue (V}
Rated control supply vollage of shunt releases: 230V AC
Uc (V) '
Rated control supply veltage undervoltage 1230V AC
releases: Uc (V)
Ambient temperature 1040°C:  /'\ 22°C P
Number of operating cycles per hour o 180/hour p
Maximum raled operational voltage: Ue {V){Er / ‘ 890V P
Number of operating cycles per hour / \ 180/hour P
Number of cycles with current (total) 12 P
{closing mechanism energized at the rated Uc)
Applied voltage: clesing mechanism (V) N/A
For circuit-breaker fitted with adjustable releases, | Satisfy p
test shall be made with the overload/short-circuit
setlings at maximum,
Conditions, overload operations:
-testvoltage UflUe = 1,05 (V) oo L1, [725V P
....................................................................... L2: |725V
....................................................................... L3, [725V

TRF No. {ECG0847_2C
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- test current AC/DC: Vle = 6,0/2.5 (A) ‘ P
....................................................................... L1: [980AAC
....................................................................... L2: |960 AAC
....................................................................... L3: |980AAC
- power factor/time constant: 0.5 P
- Number of cycles manually opened: 9 -

- Number of eycles autormatically opened by an 12 P
overioad release: 3

- frequency: {(Hz) 50 Hz p
- on-time max 2s: Satisfy

8.3.35 Verification of dielectric withstand
- agual to twice the rated operational voliage with [1380V P
a minimum of 1000 V
- no breakdown or flashover Meets P

TRF No. IEC60947_2C







Page 94 of 162 Report No.600332-03/01
IEC 60 947-2
Clause Requirement — Test Result — Remark  Verdict
8.3.386 Verification of temperature-rise
- the values of lemperature-rise do not exceed the | Meels p
those specified in tab. 7.
Ternperature rise of main circuit terminals < 80 K Max. 68 K P
(K):
conductor cross-sectional area (mm?) : 70 mm?
test current le (A} : 160 A
8.337 Verification of overload releases
Test current: 1.45 times the value of their current 232 A P
setting at the reference temperature: (A)
Conventional tripping time: 623" P
<1h when In < 83A, <2hwhen In > 83 A
8.3.38 Verification of undervoltage and shunt releases
Circuit-breaker fitted with undervoltage releases. | Satisy P
The release shall not operate al 70% of the
minimum control supply voltage -
and shall operale at 35% of the maximum control | Satisfy P
supply voliage.
Circult-breaker fitted with shunt releases. Satisfy p
The release shall operate at 70% of the minimum
rated control supply voltage. Test made at room
temperature, :

'\TRF No. [EC60947_2C ) ;
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8.3.39 Verification of the main contact position for clrcult-breakers for isolation
actuating force for opaning (N) ..o 55 N —
test force with blocked main contacts for 10s  [165 N —
(NY ettt
Dependent power operation
Supply voltage of 110% of rated voltage NIA
Three attempts of 5 s to operate the equipment NIA
at intervals of 5 min.
Independent power operation
Three attempls to operate the equipment by the | Satisfy P
stored energy.
Lockability of driving mechanism in OFF-position | 165 N P
at test force and blocked main contacls ..............
Position indicator does not show OFF-position | Meets P
after capture of test force at blocked main
contacts
8.3.4 TEST SEQUENGE 1} (fes):
B.3.4.1 Test of rated service short-circuit breakipg capacity

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

Type designation or serial number VA [Bc 160

Sample no: ' \ 2,3,45

Rated current’ In (A) 160 A

Rated operational voltage: Ue (V) 230 A,416 V500 V690 V AC

Rated service short-cireuit breaking capacity: {(kA) |20 kA23 0V, 13 kA4156 Y,

6 KA/B00 V, 3 KABSO V

Rated control supply voltage of closing mechanism: j--

Uc (V)

Rated control supply voltage of shunt release: -

Uc (V)

For circuit-breaker fitted with adjustable refeases, | Salisfy P

TRF No. [EC60947_2C
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closing mechanism energized with 85% at the NIA
rated Uc: (V)
The circuit-breaker is mounted complete on its own | Satisfy P
support of an equivalent support.
‘Test made in free air: Satisfy
Distances of the metallic screen's: (all sides) Vide catalogue

The characieristics of the metallic screen:

- woven wire mesh NA
- perforated metal NIA
- expanded metal Yes

- ratio hole areaftotal area: 0,45-0,65 Satisfy P
- size of hole: <30mm’ Satisfy

- finish: bare or conductive plating Satisfy

Test made in specified individual enclosure: N/A

Details of these tests, including the dimensions of
the enclosure:

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

Circuit is earthed at: (foad-star- or supply-star point) { Load-star P
Conductor cross-sectional area (mm?) . 70 mm’® P
If terminals unmarked: ‘ N/A
line connected at: {undersidefupside) 0

Tightening torques: (Nm) \ /\/ 6 Nm P
Test sequence of operation: O — - CO-t-CO ‘

- test voltage UfUe = 1,05 (V)...ocoerrciniens 11 |250V e P
....................................................................... L2: [260V
........................................................................ L3 250V

- r.m.s. test current AC/DC: {A) P

....................................................................... 11 |20BKAAC
....................................................................... Lo- |19.9kAAC
L3 |20.8KAAC

power factor/ime constant ; 0,27
- Factor "n” 2,0
- poak test current (A) : A 41,0 kA P
/
rd

£
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Test sequence "0"
- max. let-through current: (kApeak) .............. t1. |8,76kA P
....................................................................... L2: {11,6kA
........................................................................ L3 16,54 kA
- Joule integral at (A%S) ..o L1: [122000A’s P
....................................................................... Lo: |287000 A%
........................................................................ 13: [86300As
Pause, t: (min) 3 min P
Test sequence "CO"
- max. Jet-through current: (kApeak) ............. Lt [11,2KkA P
....................................................................... L2: 19.84kA
........................................................................ 13 {579 kA
- Joule integral 12t (A%S) ..ovvcoreeciceers s L1. [231000A’s P
................. PR e g | 268000 A%
........................................................................ L3; |91900 A’
Pause, t: {min) 3 min P
Test sequence "CO"
- max. let-through current; (kApeak) .............. L1: [8,56 kKA 7 P
....................................................................... L2: (516 kA
........................................................................ L3: [12,0 kA
Z

- Joule Integral 12t (A28) .ovooovoroorecereerrrr e, L1; |144000 A’s p
............... POALRIE e 31 |434000 s
...................................................................... L3: 298000 A’s
Melting of the fusible element ' } /] P
Holes in the PE-sheet for test sequence "Q" \
Cracks observed
Test sequence of operation: O—t-CO ~t—-CO
- test voltage Wle = 1,06 (V). L1: {436V P
....................................................................... L2: [436V
........................................................................ L3, 438V
- r.m.s. AC/DC: (A P

r.m.s. test current (A) 4 l1sskaac
L2 |13.0KAAC
e oo e s L3 |134KAAC
power factortime constant : 0,28
- Factor "n” 2,0
- peak test current (A) ; 25,8 KA
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Test sequence "0” T
- max. let-through current: (kKApeak) .............. L1: [|584KA P
....................................................................... 12 11,3 kA
........................................................................ L3 }9,25 kA
~ Joule integral gt (A%) ...o.ooomeeresrorererroe Ly |76700 A's P
.............. eg() Lp- [448000 A%
........................................................................ L3 23500 A’s
Pause, t: {min) 3 min P
Test sequence "CO"

- max. fet-through current: {kApeak) ........... L1 (11,4KA P
....................................................................... 12: 19,38 kA
........................................................................ 13 16,72 KA
~ Joule integral Pdt (ATS) .oooovrreerrer e {1 |504000 A’s P
................. AP o (276000 A
........................................................................ La; 974000 A’s
Pause, {: (min) 3 min p
Test sequence "CO"
- max. letthrough current: (kApeak) .......c.... L1 |7.5KA P
....................................................................... L2: j11,4KA
........................................................................ 13 16,59 kKA
Z

- Joule integral At (A®) —...ooovcreesccvnrriroseenn Ly: |135000 A°s P
................. g() T g (48500 A%
. 3 [218000 A%
Meiting of the fusible element )
Holes in the PE-sheet for test sequence "Of 0 A
Cracks observed /\/ \
Test sequence of operation: 0 —t-CO -t —\G/O
- test voltage UMUe = 1,05 (M) L1 |550V P
....................................................................... L2 |6B0V
........................................................................ L3: [650V
-1.m.s. test current AG/DC: (A P
......... e f () e L1y |G 19 KAAC
S 2 [013kAAC
3 |BBKARG
power factor/time constant : 0,66
- Factor "n" A 1,5 .
- peak test current (A) \ ﬂ / 9,69 kA
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Test sequence "0"
- max. let-through current: (kApeak) ............ L1 |5,0kA p
....................................................................... 12: |7,03KkA
........................................................................ L3: |6,41 kA
; . 1120000 A’s

- 2L (AZS) ..o 1: P

Joule integrat I*dt (A%s) . t2: 184000 A%s
T (s |203000 A
Pause, t: {min) 3 min P
Test sequence "CO"
- max. let-through current: (kApeak) ............. Lf: {5.0kA P
SRS P PO U OUVOIO PSP f2: 17,27 kA
........................................................................ L3: {6,09KA
~ Joute | Ty N . |740000 A’s P
o e 12 |212000 A%s
(5 |186000 A%
Pause, t: (min} 3 min p
Test sequence "CQ"
- max. let-through current: (KApeak) ............L1: {72,7 KA P
...................................................................... L2 (6,01 KA
........................................................................ L3 [5,63KA

2z

- Joule integral 126t (A28) <v.cvwserseceresmmicneecnin L1; |249000As P
e 2. |105000 A’s
T e [140000 A%
Meliing of the fusible element {

Holes in the PE-sheet for test sequence “O"l P

Cracks observed

/]

Test sequence of operation: 0 —t—CO~1-CO

- test voltage UiUe = 1,05 (V)i L1, |725V P
....................................................................... L2. 725V
........................................................................ L3 {725V
- r.m.s. test current AC/DC: (A P
SC .................... O L1: |31 KAAG
I |BOBKAAC
L3 [BOKAAC
power factor/time constant : 0,8
- Factor "n" 1.5

" }- peak test current (A) : : N a]ABKA

TRF No. [EC60947_2C
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Test sequence "O"
- max. let-through current: (kApeak) ............ L1 [36KA P
....................................................................... L2: j4,42KA
........................................................................ L3 14,43 KA
Joule integral gt (A2 L1; (98700 A's P

Joutemegral PAS) o (117000
. L3, |98800 A’
Pause, t: (min) 3 min P
Test sequence "CO"
- max. let-through current: (kApeak) ........... L1 4,361 KA P
....................................................................... L2 |4,32 kA
........................................................................ L3: [3,78KA

Z
B e Nt T N —— L4; |109600A's p
................. ral PALAS) o o, {98400 AT
........................................................................ 3. (91300 As
Pause, t: (min} 3min P
Test sequence "CO"
- max, let-through cursent: (kApeak} .............. L1 13,95 kA P
....................................................................... L2D 1432A
........................................................................ L3: 4,58 kA

Z
- Joule integral 1201 (A%S) .......ccccmmmrmmrsrs L1 |99300A's P
..... gra . ( S) L2 (116000 Als
S, Lfr:\ 110000 A’
Melting of the fusible element l | A P
Holes in the PE-sheet for test sequence "0 \ )./ \
Cracks observed % '
8.34.2 Operational performance capability with current.

Rated current: In {A) 160 A
Maximum rated operational voltage: Ue (V) 230V 4156V 500V 680V
Conductor cross-sectional area (mm?) : 70 ram?
Number of operating cycles per hour 180/hour
Number (5% of the number given in column 4, tab, 150
8) of cycles with current (fotal)
{closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism (V) NiA
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For circuit-breaker fitted with adjustable releases, | Satisfy P
test shall be made with the overload setting at
maximum and shorl-circuit setling at minimum.
Conditions, make/break operations:
Sample no 2 3 4 5
-testvoltage UJe =10 (V) i L1: 230V 415V 500V 690V P
....................................................................... L2: {230V 416V 500V 690V
........................................................................ L3: |230V 415V 500V 690V
-testourrent fle = 1,0 (A) v L1. 160 A P
....................................................................... L2; |160A-
........................................................................ L3: [160A
- power factor/time constant; 0.8 P
- frequency: (Hz) 50 Hz P
- on-time (ms): 60 ms P
- off-time (s} 20s P
Electrical components do not exceed the value Satisfy P
indicated in tab. 7.
8.3.4.3 Verification of dielectric withstand
- equal to twice the rated operational voitage Satisfy P
with a minimum of 1000 V
- no breakdown or flashover P
Sample no ~ 2 3 4 5
- the leaking current for circuit-breaker 0,1 mA 0,08 mA 0,1mA 0,17 mA P
suitable for isolation: {(<2mA /1.1 Ue} ‘
8.3.44 Verification of temperature-rise \ V\
- the values of temperature-rise do not exééed the [\Satisfy P
those specified in tab, 7.
Temperature rise of main circuit terminals. <80 K |Max. 73 K P
(K}:
conductor cross-sectional area {(mm?) 70 mam®
test current le (A) 160 A - p
8.3.4.5 Verification of overload releases
Test current; 1.45 times the value of their current {232 A P
selting at the reference temperature: (A)
Conventional tripping time; 8'01" 615" . 9'35" 749" P
<{h when In < 63A, <2h when In > 63;{\ A
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8.3.4 TEST SEQUENCE 11l {lcs=lcu):.
83441 Test of rated service short-circuit breaking capacity
Test sequence of operation; 0 ~t-CO -t~ co
Type designation or serial number
Sample no
Rated current: in {A)
Rated operalional voltage: Ue (V)
Rated service short-circuit breaking capacity: {kA)
Rated control supply voltage of closing mechanism:
Uc (V)
Rated controf supply voltage of shunt release:
Uc (V)
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 N/A
rated Uc: (V)
The circuit-breaker is mounted complete on its own N/A
support or an equivalent support.
Test made in free air: N/A
Distances of the metallic screen’s: (all sides) A N/A
The characteristics of the metallic screen: \
- woven wire mesh U /{ N/A
- perforated metal v NIA
- expanded metal N/A
- ratio hole areaftotal area; 0,45-0,65" NIA
- size of hole: <30mm’ N/A
- finish; bare or conduclive plating N/A
Test made in specified individual enclosure: NiA
Details of these tests, including the dimensions of
~ Ithe enclosure:
Fuse "F" ‘ NIA -
copper wire: diameter 0,6 mm, 50 mm long
Gircuit s earthed at; (load-star- or supply-star point) N/A
Conduclor cross-sectional area (n\mz)/ / \l NIA
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If terrinals unmarked: N/A

line connected at. {undersidefupside)

Tightening torqtees: (Nm) NA
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 shali 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: N/A

- Operation {ime: (8) ..o.vevivsin e L1 N/A

- test voltage UfUe = 1,05 (V) wcnniieriinen L1: N/A
....................................................................... L2:
........................................................................ L3:

- r.m.s. test current AC/DC: (A) N/A
....................................................................... L1:
....................................................................... 1.2:
........................................................................ L3

power factor/time constant :

- Factor "'n” WA
- peak test current (A) : N/A
Test sequence "0O° [\

- max. let-through current; (KApeak) ... . E‘L; N/A
..................................................................... L2

- Joule integral Pdt{AS) .oovoviine L1: NIA (
....................................................................... L2:
........................................................................ L3:

Pause, t: (min)

Test sequence "CO"

- max. let-through current; (kApeak) .......oen- L1; N/A
....................................................................... L2: '
........................................................................ L3:

- Joule integral Pt {AS) ... L1 _ N/A
....................................................................... L2:
........................................................................ L3

Pause, {: (min) p N/A

TRF No. IEC60847_2C
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Test sequence "CQ”
- max. let-ihrough current: (kApeak) ... L1 MN/A
....................................................................... L2:
........................................................................ L3
. Joule integral I*dt (A%S) ..o L1: N/A
....................................................................... L2
........................................................................ L3:
Melting of {he fusible element N/A
Holes in the PE-sheet for test sequence "0 N/A
Cracks observed
8.3.4.2 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 N/A
Number (5% of the number given in colurmn 4, tab. NIA
8) of cycles with current (total)
(closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism {V) NIA
For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the overioad setting at
maximum and short-circuit sefting at minimum./ 1] /'\ ]
Conditions, make/break operations: }u \
- test voliage UMe = 1,0 (V) i L N/A
....................................................................... L2
........................................................................ L3:
~testcurrent e = L0 {A) e L1 NIA
....................................................................... L2:
........................................................................ L3:
- power factorftime constant: NIA
- frequency: (Hz} N/A
- on-time (ms}. NIA
- off-time {s): NIA
Electrical components do not exceed the value NiA
L indicated in tab. 7.

/
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8.3.4.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with N/A
a minimum of 1000 V '
- no breakdown or flashover N/A
- the leaking current for circuit-breaker suitable for N/A
isolation: (<2mA /1,1 Ue)
8.34.4 Verification of temperature-rise
- the values of temperature-rise do not exceed the N/A
those specified in tab. 7.
Temperature rise of main circuit terminals. <80 K N/A
(K):
conductor cross-sectional area (mm?) : N/A
test current le (A) NIA
8.34.5 Verification of overload releases
Test current: 1,45 times the value of their current NIA
setting at the reference temperature: (A)
Canventional tripping lime: N/A
<{h when In < 63A, <2hwhen In> 63 A
8.354 Verification of overload releases
The operation of overload releases shall be verifiedat 2,5 times the value of
their current setting on each pole separately.
The operating time shall not exceed the max. valuek_s)gteclz by the manufacturer for
twice the current setling at the reference temperature, on le singly.
Time specified by the manufacturer;
- Operation Bme: (8) «.oovveieincnmcinioir e L1 NIA
....................................................................... L2:
........................................................................ L3

TRF No. IEC60847_2C
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835 TEST SEQUENCE Il (tcu)

Rated ullimate short-circuit breaking

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

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

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

sequence.

Type designation or serial number BC 160N

Sample no; 6,7,889

Rated current: In (A) 160 A

Raled operational voltage: Ue (V) 230'V,415 V,500 V690 V AC

Rated ullimate shert-circuit breaking capacily: (KA} |40 kA230V, 26 kAaj415 V
12 KAB00 VY, 6 KABI0 YV

Rated controi supply voltage of closing mechanisi. N/A

Uc (V)
Rated control supply voitage of shunt release: NIA
Ue (V) /L )
This test sequence need not be made when l,éu )zfs\
—
8.3.561 The operaltion of overload releases shatl be |verified a\ twice the value of their
current selting 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. 147" P
Sample no: 6 7 8 9
- Operation time: {8) .....crcormmvmmin. 11 {126 145" 111" 125 P
....................................................................... L2: [1732" 1247 141" 1731
........................................................................ 13 11230 140" 119" 17207
8352 Test of raled ultimate short-circuit breaking capacily
The test sequence of operations is O - 1 - CO
For circuit-breaker fitted with adjustable releases, Satisfy p
test shall be made with the current and time
settings at maximum. AN
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closing mechanism energized with 85% at the N/A
rated Uc: (V)
The circuit-breaker is mounted complete on its own | Salisfy P
support of an equivalent support.
Test made in free air. Satisfy
Distances of the metallic screen’s: (all sides) Vide catalogue

The characteristics of the metiallic screen:

- woven wire mesh N/A
- perforated metal N/A
- expanded metal Yes P
- ratio hole area/total area: 0,45-0,65 Satisfy p
- size of hole: <30mm? Satisfy P
- finish: bare or conductive plating Satisfy p

Test made in specified individual enclosure:
Details of these tests, inciuding the dimensions of
the enclosure:

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

Circuit is earlhed at: {load-star- or suppiy—sta;fpoint) Load-star P
Conductor cross-sectional area (mm?) / \ 70 rom’ p
f terminals unmarked: NIA
line connected at; (underside/upside)

Tightening, torques: (Nm) Vo 6 Nm P
Test sequence of operation: O -1 - CO

- fest voltage UfUe = 1,05 (V) oo L1 {250V P
....................................................................... L2, |250V
........................................................................ L3; |250V

- 1.m.s. test current ACDC: (AY i L1 41,7 kA P
....................................................................... L2: |386KkA
........................................................................ 13: |40,7 KA

power factor/time constant 0,24 p
- Factor "n" 2.1

- peak test current (Amax) 84,4 kA

TRF No. IEC60947_2C
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Test sequence "0” |
- - max. let-through current: (kApeak) ............. L1: 110,9 kA P

....................................................................... L2: [15,0KA

........................................................................ L3: |7.8KA

- Joule integral PAt (A ....cvourrvessinsnssionss L1 | 139000 A%s P

....................................................................... L2: |350000 g@s

........................................................................ 13 196300 A%s

Pause, I {(min) 3 min P

Test sequence "CO"

- max. let-through current: (kApeak) .............. L1 16,26 kKA P

....................................................................... 12: |14,5 KA

........................................................................ L3 10,9 kA

- Joule integral At (A%8) ...coveicrrimessmeiseenans L1: 143800 A% P

....................................................................... L2: |315000 A’s

........................................................................ L3: |143000 A’s

Melting of the fusible element | P

Holes in the PE-sheet for test sequence "0’

Cracks observed

Test sequence of operation: O — - CO

~ lest voltage Uille = 1,05 (V) .. 440V P

..................................................... 440V

..................................................... 440V

- r.m.s. test current AC/DC: (A)L.. AL Ao 25,7 kKA P

................................................. AL 24 8 KA

........................................................................ 25,7 kA

power factorftime constant : 0,20

- Factor "n” 21

- peak test current (Amax) : 55,4 KA

Test sequence "Q”

- max. let-through current; (kApeak) ............. L1: 9,47 kA P

....................................................................... L2: 1184 KA

........................................................................ 13 |12,5 KA

- Joule Integral I2dt (A%8) ..o 11: |153000 A% P

....................................................................... L2: |785000 A’s

........................................................................ L3 |381000 A%s

Pause, & {min) 3 min P

TRF No. IEC60947_2C
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Test sequence "CO"
- max. let-through current: (kApeak) .............. L1 (13,1 kA P
....................................................................... L2: §6,25 kA
........................................................................ L3: 156 kA
- Joule integral It (AZS) ......ccrvcermrimsrnrineennes L1 |434000 A%s P
....................................................................... L2: |65200 A’s
........................................................................ L3: |664000 A%s
Melting of the fusible element
Holes in the PE-sheet for test sequence "O”
Cracks observed
Test sequence of operation; O -t~ CO (
- test voltage UlUe = 1,06 (V} e Li: |82V P
...................................................................... L2 [B2BV
........................................................................ L3: {525V
- r.m.s. test current AC/DC: (A} ..ccvciniininien L1 12,2 kA P
....................................................................... L2: 112.0kA
........................................................................ L3 12,1 KA
power factorftime constant : 9,2?
- Factor "n" 2,0
- peak test current (Amax) : ! ! //#4‘6 kA
Test sequence "Q" \ / \
- may. lel-through current; (kApeak) .............. H; 11,04 kA P
....................................................................... L2: {101 KA
........................................................................ L3 [5,16 kA
- Joule integral %t (AS) .......ccooerecmrermriareinns L1: |519000 A’s p
....................................................................... L2: |337000 A% .
........................................................................ (3. |50380 A% (
Pause, & (min) 3 min P
Test sequence "CO"
-max. let-through current; (kApeak) ............. L1 110,08 kA p
....................................................................... L2: 10,09 kA
........................................................................ L3 [9,48 KA
- Joule integral IPdt (AZ8) ..o L1 1313000 A’s P
....................................................................... L2: |638000 A’s
........................................................................ L3: |302000 A%s
Melting of the fusible element
Holes in the PE-sheet for test sequence "Q"
Cracks observed /)
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1 Test sequence of operation: O0-t-CO
- test voltage UUe = 1,06 (V) e 11, |726V° P
....................................................................... L2: |725V
........................................................................ 13 728V
- r.m.s. test current AG/IDCI {A) e L1 16,12 KA P
....................................................................... L2: [6,03KA
........................................................................ L3: |B,0kA
power factorftime constant : 0,7 P
- Facior "n" 1.5
- peak lest current {Amax) . . 9,25 kA
Test sequence "O"

-1 max. let-through current: (kApeak) ............ L1 |5.67 KA P
....................................................................... L2 (7,24 kKA
........................................................................ L3: 5,72 KA
- Joule integral At {A%8) ... 1. |98400 A% P
....................................................................... L2: |258000 A’s
........................................................................ 13; {109800 A’s
Pause,  {min) 3 min P
Test sequence "CO” f ﬂ A .

- max. let-through current; (KApeak} ........... \ll;f/ g,12 kA P

....................................................................... : 89 KA

UV TSSO PP P PRI R T L3: {6,13 KA

- Joule integral 12dE {A®S) ..o L1 |236000 A%s P

....................................................................... 12: {102000 A%s

........................................................................ L3; (178000 A’s

Meliing of the fusible elernent ' P

Holes in the PE-sheet for test sequence Q"

Cracks observed ' P
8353 Verification of dielectric withstand

Sample no: 8 7 8 2

- equal to twice the rated operational voltage | 1000 V 1000V 1100 V 1380 V P

with a mininmum of 1000 V

- no breakdown or flashover P

Sample not & 7 8 g

- the leaking current for circuit-breaker 0,09mA 0,42mA 0,59mA 0,1mA P

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

TRF No. |EC60947_2C
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8.3.5.6 Verification of temperature-rise
Sample no: 6 7 8 g
- the values of temperalure-rise do not sStisfy P
exceed the those specified intab. 7.
Temperature rise of main circuil terminals. Max 71K 75 73K 70K P
<BOK (K):
conductor cross-seclional area (mm?) . 70 mm? P
test current le {A): 160 A
8.3.5.4 Verification of overload releases
The operation of overload releases shall be verified at 2,5 times the vaiue of
their current selting on each pole separalely.
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. 65" =
Sample no: 6 7 8 9
- Operation time: (8} ... L1: &2 ' 68" 54" 82" P
........................................... L2.'. G4" VE“ 68" 63"
e L3. 62" ™ 67“ 67"
N
8.36 TEST SEQUENCE IV \/

Rated short-time withstand current

Except where the combined test sequence applies, this test sequence applies to
circuit-breakers of utilization category B and to those circuit-breaker of category A
covered by note 3 of table 4, and comprises the following tests:

the requirements of this segtence.

Where integrally fused circuit-breaker are of utilization category B, they shall meet

Type designation or serial number

Sample no:

Rated current: In (A)

Rated operational voltage: Ue (V)

Rated short-time withstand current: (kAfs)

Rated freguency; (Hz)

\8;3.6.1

Verification of overload releases

TRF No. [EC60947_2C
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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 temperalure, on a pole singly.

Time specified by the manufacturer: NIA
- Operation TMe: {8) ..o L1 NIA
....................................................................... L2:
....................................................................... L3

8,362 Test of rated short-time withstand current.

For this test, any over-current release, including the instanianeous override, if any,
likely to operate during the test, shall be rendered inoperative.

- test frequency: {Hz) NIA

- duration of the test: {(s) NIA

- test frequency: (Hz) ' NIA

- power factor / time constant (ms). N/A

- factor "n" / N/A

~test voltage: (V) oo L1: N/A

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

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

- r.m.s. test current: (KAY i L1 % N/A

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

....................................................................... £.3:

- highest peak current; (kA) , N/A
8.3.6.3 Verification of temperature-rise

- the values of temperature-rise do not exceed the NIA

those specified in tab. 7.

Temperature rise of main circuit terminals. < 80 K N/A

{K):

conductor cross-sectional area (mm?) : ' NIA

test current le (A} : NIA
8.364 Test of short-circuit breaking capacity at the max. short-time withstand current.

Rated short-time withstand current. (kA/s)

Test sequence: 0 —t—CO

max. avallable time setting of the short—time delay N/A
L short-circuit release. ()

TRF No. IEC60947_2C
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- testvoltage Ule =105 (V) e Lt M/A
....................................................................... L2:
....................................................................... L3: .
« r.m.s. test current AG/IDC: (A) MN/A
....................................................................... L1
....................................................................... L2:
...................................................................... L3:
- test frequency: (Hz) N/A
- power factor / time constant {ms): NIA
- factor "n" N/A
Test sequence "Q"
- max. let-through current: (kApeak) ... L1: N/A
....................................................................... L3:
- Joule integral PdE{A?S) ..ocvceciie i L1 NIA
....................................................................... L2:
....................................................................... L3:
Pause, L: (min) N/A
- the clrcuit-breaker shall remain closed for the NIA
short-time corresponding to the max. avaitable
time sefting of the shori-time delay short-circuit
release and - ﬂ f
- the instantaneous override, if any, shalt not \/U\ NIA
operate.
-pause t (s) N/A
Test sequence "CO"
- max. let-through current: (kApeak) ............. L1: NIA
....................................................................... La2:
....................................................................... L3:
- Joule integral PAt{A?8) ..o L1: N/A -
....................................................................... L2: (
....................................................................... L3:
Pause, t: {min) NIA
- the circuit-breaker shall remain closed for the NIA
short-time corresponding to the max. available
time setting of the short-time delay short-circuit
release and -
- the instantaneous override, if any, shall not N/A
operate.
- if the circuit-breaker has a making current N/A

TRF No. [EC60947_2C
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B385 Verification of dielectric withstand NiA

- equal to fwice the rated operational voltage with ,

a minimum of 1000 V ”

- ho hreakdown or flashover NIA
8366 Verification of overload releases NIA

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

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 L1i: NiA
....................................................................... L2:
....................................................................... L3:

8.3.7 TEST _SEQUENCEV |

performance of integrally fused circuit-breakers .

STAGE 1 | A

N

Type designation or serial number

Sample no:

Rated current: In (A)

Rated operational voltage: Ue M

Value of prospective current equal to the seleclivity

limit current, as declared by the manufacturer, {(KA)

Type of integrated fuses {all details)

Rated control supply voltage of closing mechanism: 3 Y gj_;;v
Uc (V) ‘
Rated contro! supply voltage of shunt release:

Us (V)

8.3.7.1 Short-circuit at the sefectivity imit current

Test sequences "O"

Fuses shall be fitted N/A
For circuit-breaker filed with adjustable refeases,

test shall be made with the current and time

seftings at maximum.

closing mechanism energized with 85% at the N/A
|rited Ue: (V) .

. TRF No. IEC60947_2C ' /]
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The circuit-breaker is mounted complete on ils own N/A
support or an equivalent support.
Tesl made in free air: N/A
Distances of the metaliic screen’s: (all sides) MNIA
The charagleristics of the metaliic screen:
- woven wire mesh N/A
- perforated metal N/A
- expanded metal N/A
- ralio hole areaftolal area: 0,45-0,65 N/A )
- size of hole: <30mm® N/A (
- finish: bare or conductive plating N/A
Test made in specified individual enclosure: N/A
Delails of these tests, including the dimensions of
the enclosure: '
Fuse "?”: ﬂ N/A
copper wire: diameter 0,8 mm, 50 mm long 1
Circuit is earthed at: (load-star- or supply-star point) H N/A
Conductor cross-sectional area (mm?) \ NIA
If terminals unmarked: NIA
line-connected at: {(undersidefupside)
Tightening torques: (Nm) N/A

|- test voltage Uile = 1,05 (V) ..vccevcrercnrins L1: NIA
....................................................................... L2:
....................................................................... L3 4
- r.m.s, test current AC/DC: (A) N/A (
T I
....................................................................... L3
power factoritime constant : NIA
- factor "n” N/A
- peak test current (Amax} N/A
Tesl sequence "0”
- max. let-through current: (kApeak) ............. L1: NIA
Y 05 1
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¥




_/)\__f
\3

Page 116 of 162 Report No,600332-03/01
IEC 60 947-2 ) |

Clause Requirement — Test Result -~ Remark Verdict
- Joule integral 12dt (A8} ... L1 N/A
....................................................................... L2
....................................................................... L3:
- {u5eS Shall Sl IECE ....vcooveeeecevsrrnreecrsirissss v | N/A
....................................................................... L2:
....................................................................... L3:

8372 Verification of temperature-rise NIA
- the values of temperature-rise do not axceed the N/A
those specified in tab. 7.
Temperalure rise of main circuit terminals, < 80K ‘ N/A

( (i) S

conductor cross-sectional area (mm?) | N/A
test current le (A) :  NA

8.3.7.3 Verification of dielectric withstand
- equal to twice the rated operational voltage with ‘ N/A
a minimum of 4000 V Ny

L - ho breakdown or flashover \ N/A

STAGE 2

Type designation or setial number

Sample no:

Rated current: In {A)

Rated operational voltage: Ue (V)

1.1 time the value of prospective current equal to
the selectivity limit current, as declared by the ~
manufacturer. (kA)

Type of integrated fuses (all details)

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

Rated contro! supply voltage of shunt release:
Uc (V)

8.374 Verification of overload releases
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Clause Requirement — Test Result - Remark Verdict

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 manufaciurer for
twice the current setling at the reference temperature, on a pole singly.

Time specified by the manufacturer:

= Operalion Hme: {8) ... L1: NIA
....................................................................... L2:
....................................................................... L3:

83756 Short-circuit at 1,1 times the take-over currem

8.3.7.1 Short-circuit at the selectivity lirnit current
Test sequences "0"
Fuses shall be fitted - , N/A
For circuit-breaker fitted with adjustable releases,
test shall be made with the current and time
seltings at maximum, N
closing mechanism energized with 85% at the \ ; N/A
rated Uc: (V) '
The circuit-breaker is mounted complete on its oWn NIA
support or an equivalent support.
Test made in free air: N/A
Distances of the melalfic screen's: (all sides) N/A
The characteristics of the metallic screen:
- woven wire mesh ' N/A
- perforated metal N/A
- expanded metal N/A
- ratio hole area/total area: 0,45-0,85 . N/A
- size of hole: <30mm’ N/A
- finish: bare or conductive plating _ N/A
Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of
the enclosure:
Fuse "F" N/A
copper wire: diameter 0.8 mm, 50 mm long
Circuit is earthed at: (load-star- or supply-star point} N/A
Conducior cross-sectional area {mm?) A N/A

TRF No. IECE60947_2C
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Clause Requirement - Test Result — Remark Verdict
if terminals unmarked: NIA ]

line connected at: {underside/upside)

Tightening torques: (Nm} NIA

1.1 tima the value of prospective current equat to'the selectivity limit current, as
dectared by the manufacturer. (kA)

- test voltage UIUe = 1,05 (V) ecevrrerrsininee L1: N/A
....................................................................... L2:
....................................................................... 13

- r.m.s. test curreni AC/DC: {A) NiA
....................... OO U OUBTPTTORY By
....................................................................... L2
....................................................................... L.3:

power factorftime constant : NIA
- factor "n" ' N/A
- peak test current {Amax) NIA
Test sequence "O" A ‘

- max. let-through current: (kApeak) ............. L1 ‘ N/A
....................................................................... L2:
....................................................................... L3:

- Joule integral PAU(AS) .o L1 NIA
....................................................................... L2:
....................................................................... L3:

- at least two of the fuses shall have blown ... L1: N/A
....................................................................... L2:
....................................................................... L3

8.3.76 Short-circuil at ultimate short-circuit breaking capacity

Type designation or serial number

Sample no:

Rated current; In (A)

Rated operational voltage: Ue (V)

Raled ulfimate short-circuit breaking capacity. (KA)

Type of integrated fuses (al details)

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

_|Rated control supply voltage of shunt release:
Lc (V)

TRF No. [EC60847_2C - %HPHOCGPW WHARA I
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Clause Requirement — Test Resuit — Remark Verdict
Test sequences: O ~t—-CO
Fuses shall be fitted : NIA
For circuit-breaker fitied with adjustable releases,
test shall be made with the current and time
settings at maximum.
closing mechanism energized with 85% at the NIA
rated Uc: (V)
The circuit-breaker is mounted complete on its own NIA
support or an equivalent suppart.
Test made in free air: NIA
Distances of the metallic screen’s: {all sides) NIA (
1 The characteristics of the metallic screen:
- woven wire mesh : N/A
- perforated metal N/A
- expanded meta) | | | N/A
- ratio hole areaftotal area: 0,45-0,65 M NIA
- size of hole: <30mm’ N/A
- finish: bare or conduclive plating N/A
Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of
the enclosure:
Fuse "F" o N/A
copper wire: diameter 0,8 mm, 50 mm long
Gircuit Is earthed at: {load-star- or supply-star point) NIA
Conductor cross-sectional area {mm?) . N/A (
if terminals unmarked: ' NIA
line connected at: (undersidefupside)
Tightening torques: (Nm} NIA
- test voltage UfUe = 1,05 (V) oo L1 N/A
....................................................................... L2:
....................................................................... L3:
- r.m.s. test current AC/DC: (A) NfA
....................................................................... L1:
....................................................................... i.2:
....................................................................... L3:
power factorftime constant : N/A

TRF No. IEC60947_2C
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lElause Requirement — Test Result — Remark Verdtcu
- factor "'n" N/A
- peak test current (A} : NIA
Test sequence "0
- max. let-through current: (kApeak) ......... At N/A
....................................................................... L2:
....................................................................... L3
- Joule integral 12dt (ATS) ..o L1: N/A
....................................................................... L2:
....................................................................... £3:
Pause: t (5) NA
new fitted fuses N/A
Test sequence “CO”
- max. let-through current: (kApeak} ..o L1 N/A
....................................................................... L2:
....................................................................... L3:
- Joule integral 1%dt (A%8) ..o L1: N/A
....................................................................... Lz: .
....................................................................... L3 Q 1
A
8.3.77 Verification of dietectric withstand \/ \
- equal twice time rated operational voltage with a N/A
minimum of 1000 V (new fuses fitted)
- no breakdown or flashover NIA
8378 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. K
The operating time shall not exceed the max. value stated by the manufacturer for
twice lhe current setting at the reference temperature, on a pole singly.
Time specified by the manufaclurer:
- Qperatlon time: {s) / ........ L1: N/A
....................................................................... L2:
....................................................................... L3:
8.3.8 Combined test sequence
At the discretion of, or in agreement with the manufacturer, this sequence may
be applied to circuit-breaker of utitization cat. B:
Type designation or serial number N/A
Sample no: f / N/A

TRF No. IEC80947_2C
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Rated current: In (A) N/A
Rated operational voltage: Ue (V) N/A
Rated short-time withstand current: (kA/s) NAA
Rated frequency: (Hz} N/A
8.3.8.1 Verification of overload releases

The operation of overload releases shall be verified twice times the value of their
current selting on each pole separately. ‘

The operating time shall nol 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 N/A
....................................................................... L2: '
....................................................................... L3:

8382 Tesl of rated short-iime wilhstand current.

For this test, any over-current release, including the instantaneous override, if any,
likely to operate during the lest, shall ba renderad inoperative,

- test frequency: (Hz) MA NIA

- duration of the test: (s) [ ]/ \ NIA

- test frequency: (Hz) N N/A

- power factor / time constant {ms): NfA

- factor "n” NfA

- test voltage: (V) v Lt N/A
....................................................................... L2;

....................................................................... L3: )
- 1.m.s. test current: (kA) N/A (
....................................................................... L1:

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

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

- highest peak current: (kA) N/A

8.3.8.3 Test of rated service short-circuit breaking capacity

At the highest voltage applicable to the rated short-lime current.

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

Type designation or serial number

Sample no: >
1
Rated current: In {A) ™ / .‘ / }

.v/‘

TRF No. IEC60847_2C
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Rated operalional voltage: Ue (V)
Rated service short-circuit breaking capacity: (kA)
Rated control supply voltage of closing mechanism:
Uc (V)
Rated contro! supply voltage of shunt release:
Ue (V) -
For circuit-breaker fitted with adjuslable releases,
test shall be made with the current and time
settings al maximum.
closing mechanism energized with 85% at the N/A
rated Uc; (V) ,
The circuit-breaker is mounted complete on its own N/A
support or an equivalent support.
Test made in free air! NIA
Distances of the metallic screen’s: (all sides) A N/A
The characieristics of the metallic screen: I \ p
- woven wire mesh \ / v\ MN/A
- perforated metal ' NIA
- expanded metal NIA
- ratio hole areaftotal area: 0,45-0,65 NIA
- size of hole: <30mm’ N/A
- finish: bare or conductive plating NA
Test made in specified individual enclosure: NIA
Details of these tests, including the dimensions of
the enclosure:
Fuse "F" N/A
copper wire: diameter 0,8 mm, 50 mm long
Gircult is earthed at: (load-star- or supply-star point) N/A
Conductor cross-sectional area (mm?) N/A
If terminals unmarked: N/A
line connected at: (underside/upside}
Tightening torques: (Nm) NIA
Test sequence of operation: 0 —t-CO -t cO NIA
The highest voltage applicable to the rated short- NIA
time current.

|\ TRF No. IEC60847_2C
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Clause Reguirement — Test Resuit — Remark Verdict
- test voltage WUe = 1,05 (V) ... L1 N/A
....................................................................... L2:
....................................................................... L3:
-1.m.s. test current ACIDC: (A) NIA
....................................................................... L1
....................................................................... L2:
....................................................................... L3
power factorftime constant : N/A
- Factor "n” N/A
- peak test current (A} N/A
Test sequence "0"
- max. let-through current. (kApeak .............. L1: MN/A
....................................................................... L2
....................................................................... L3:
- Joule integral 126t {A%8) ..o L1 N/A
........................................... TPV B
....................................................................... L3: n
Pause, t: (min) [ NIA
Test sequence "CO" \ /\
- max. let-through current: (kApeak) ............ L1: Vo NIA
....................................................................... L2:
....................................................................... L3
- Joule integral Pt {A’S) ..., L1: NIA
....................................................................... L2
...................................................................... L3
Pause, t: {min) N/A
Test sequence "CO"
- max. fet-through current: (kApeak) .............. Lt NIA
....................................................................... L2:
....................................................................... L3:
- Joule integral 12dE (A%8) ...ooeriiiin Lt /A
....................................................................... L2:
....................................................................... L3:
The circuit-breaker shall remain closed for the N/A
short-time corresponding to the max. available time
setling of the short-time delay short-gircuit release.
During this test the instantaneous override shall NIA
not operate
- and the making current release shall operate | 7\ NIA

TRF No. [EC60847_2C
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Clause Requirement — Test Result — Remark Verdict

8.3.8.4 Operalional performance capability with current.
Rated current: In {A) NIA
Maximum rated operalional voltage: Ue (V} NIA
Conductor cross-sectional area (mm?) : NA
Number of operating cycles per hour NIA
Number (5% of the number given in column 4, tab. NIA
8) of cycles with current (total)
{closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism % N/A
For cireuit-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: N/A
-test voltage UlUe = 1,0 (V) oo L1: NiA
....................................................................... L2: \
....................................................................... L3 \ \
~test Current 118 = 1,0 (A) wsnseersrrcinmion Lt: UV\ NIA
....................................................................... L2
....................................................................... L3:
- power factor/time constant: N/A
- frequency: (Hz) NIA
- on-time {ms}. NIA
- off-time (s} NIA
Electrical components do not exceed the value N/A
indicated in tab. 7.

8.3.85 Verification of dielectric withstand NIA
- equal to twice the rated operational voltage with
a minimum of 1000 V
- no breakdown or flashover N/A
- the leaking current for circuit-breaker suitable for N/A
isolation: (<2mA /1,1 Ue)

8387  |verification of temperature-rise
- the values of temperature-rise do not exceed the NIA
those specified in tab. 7.
Temperature rise of main circuit terminals. < B0 K N/A
(K):

RF No. IEC80947_2C
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Clause Requirement — Test Resuit — Remark Verdict
conductor cross-sectional area {mm?) | NIA
test current le (A) N/A
8.3.8.7 Verification of overload releases
Test current; 1,45 times the value of their current N/A
setting al the reference temperature; (A}
Conventional tripping time: NA
<1h when In < 634, <2hwhenin > 63 A
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.

- Operalion tme: {8) ..uern s L1: N/A

....................................................................... L3 {\ ]

LM

Annex B Circuit-breakers incorporating residual current protec\ﬁo{'s T
B.3 Classification etc....
Annex C Individual pole short-circuit test sequence -

Circuit-breaker for use on phase-earthed systems

c2 Test of individual pote short-circuit breaking capacity

A short-circuit test is made with a value of prospective current (1su) equal to 25%
of the ultimate rated short-circuit hreaking capacity (lcu} .

Type designation or serial number BC 160N
Sampie no. 10

Rated current: In {A) 160 A
Rated operational voltage: Ue (V) ' 500V

Rated ultimate short-gircuit pbreaking capacity: (KA} {12 kA

Rated control supply voltagé of closing mechanism: | N/A

Uc {V)
Rated control supply vollage of shunt release: N/A
Uc (V) /\ A

TRF No. IEC60947_2C

iy~
% | BAPHG G et



‘-i“-‘—:‘—_—"’—\

T D
Page 126 of 162 Report No.600332-03/01
IEC 60 947-2 ]
Clause Reqtlirement — Test Result ~ Remark Verdict
The test sequence of operalions is O —t- CO
For circuit-breaker filted with adjustable releases, | Salisfy P
test shall be made with the current and time
setiings at maximum.
closing mechanism energized with 85% at the N/A
rated Uc: (V)
The circuit-breaker is mounted compiete on its own | Satisfy P
support of an equivalent support.
Test made in free air: Satisfy P
Distances of the metallic screen’s: (all sides) Vide catalogue P
The characterisiics of the metallic screen:
- woven wire mesh ' N/A
- perforated metal N NIA,
- expanded metal Yes ! \ M P
- ratio hole arealtotal area: 0,45-0,65 Satlskl/ \ P
- size of hole; <30mm’ Satisfy P
- finish: bare or conductive plating Satisfy P
Test made in specified individual enclosure:
Details of these tests, including the dimensions of
the enclosure:
Fuse "F™ ' Satisfy P
copper wire: diameter 0,8 mm, 50 mm long
Gircuit is earthed al: (load-star- or supply-star point) | Load-star P
Conducior cross-sectionat area (mm?) : 70 mm® P
If terminals unmarked: N/A
line connected at {underside/upside}
Tightening torques: (Nm) 6 Nm : P
Test sequence of operation; O —t~— Co
Test circuit according figure: 9 Salisfy P
- test voltage UiUe = 1,05 (V) .o L1: |52V p
....................................................................... L2: 525V
....................................................................... L3 1526V
short-circuit test current {Isu): equal to 25% of the
ultimate rated short-circuil breaking capacity {lcu)
- r.m.s. test current AG/DC: (A): 3kA AC
power factor/time constant . 0,9
RF No. IEC60947_2C .
I/) / /
A
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- Factor "n" 1,46 P
- peak test current {Amax) : 4,38 KA P
Test sequence "0" L1
- max. let-through current: (kApeak) .............. L1, 14,22KA P
- Joule integral Pdt (A%S) .....covorvrreerecrcecrnsnrn L1; |98000 A%s
Pause, t. (min) 3min P
Test sequence "CO" L1
- mnax. tet-through current: (kApeak} ............... L1: j4,37KA
- Joule intagral At (A28} .....ooocorvovvereeoririrerresrns L1 |111000 A%s ,
Test sequence "0" L2 (
- max. let-through current; (kApeak) ... L2: |4,1BKA
- Joule integral FAL{AZS) .....coovcnicricnriviinsrns L2: |108000 A’s
Pause, b (min) S(m\u?
Test sequence "CO" L2 l v A
- max. let-through current; (kAPEak) «............ L2; aural P
- Joule integral 12t (AZS) .....c.coeveenrrerivrrsencens L2: |109000 A%
Test sequence "C" L3
- maX. let-through current: (kApeak) ............... L3: 4,14 kA P
- Joule integral 1At (AS) .....ccoooerermmriicinicanns L3: 194000 Als
Pause, £ {min) 3 min
Test sequence "CO" L3
- mag. let-through current: (kApeak) .........c... L3: |3,63kA P i
- Joule integral Fat (A%8) ....cccvrerreorecnnicnnnens L3: |114000 A’s P
Melting of the fusible element P
Holes in the PE-sheet for test sequence “0" p
Cracks observed P
CJ3 Varification of diglectric withstand
- equal to twice the rated operational voltage with {1000V P
a minirmum of 1000V
- no breakdown or flashover P

TRF No. IEC60947_2C
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o} Verification of overioad reieases
The operation of overload releases shall be verified at 2.5 times the value of
their current setting on each pole separately.
The operating fime shall not exceed the max. value staled by the manufacturer for
twice the current setting at the reference temperature, on a pole singly.
o Time specified by the manufacturer: 65
- Operation time: (8).......coovervnr L1 69" P
................................................ L2 67"
Annex F Additional tests for circuit-breakers with electronic NIA
over-current protection
F.4. Immunity tests N/A
F.4.1. Tests regarding non-sinusoidal currents resulting N/A
from harmenics
F441. Test condilions N/A
Option b) /{ NIA
Desired values: \ N/A
Third harmonic ~ >60% \ N/A
Fifth harmonic ~ >14% NIA
Seventh harmonic >7% N/A
Actual values: NIA -
Third harmonic NIA
Fifih harmonic NA
Seventh harmonic N/A
F.4.1.3. Test procedure NIA
Non-tripping current  0,9Ir NIA
Testing time NIA
Tripping current 21r NIA
Release time NIA
Tripping current  2x Ir
Release lime
Performance criterion A of F.2.1.2. N/A
A NIA
B 1/ NA |
TRF No. IEC60947_2C ' I { / .
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Clause Requirement — Test Resull ~ Remark Verdict
F.4.2 Current dips _ , NIA ]

The test circuit shall be in accordance with figure NIA

F.2. IEC60947-2,

The current applied according to figure F.5 and fo

fable F.1

Performance criterion B of F.2.1.2. N/A
F.4.3. Electrostatic discharges NFA
I2ECG1 000-4- Atlevel N:’A
Annex J.2.2. | Test voltage N/A

Non-tripping current 0,9xir NIA

Test data N;a\ (

Tripping current  2x1r

Release time / N/A

Performance criterion B of F.2.1.2. f ﬁ ; N/A
F.4.41EC61 |Radiated radio-frequency electromagnetic \ M N/A
000-4-3 ficlds
Anmnex Non-tripping current 0,9x1r N/A
123, Test data NIA

Tripping current 2xlr NIA

Release time N/A

Performance criterion A of F.2.1.2, NIA
F.4.5. Electrical fast transients/bursts  (EFT/B) N/A
F.5.2.2.1. |Non-trippng current 0,9xlr N/A 4
E‘ECHOGD"" Testing time NIA (
Anhex Tripping current  2xIr N/A
J.2.4. Release time N/A

Performance criterion A of F.2.1.2, N/A
F.4.6. surges NIA
ISECGIQOO"‘“ Non-trippng current  0,9xlr NIA
Annex Total number of pulses N/A
J.2.5, Tripping current  2xIr N/A

Release time A NIA

Performance criterion B of F. 2.1.2. . / / N/A

/ ]
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F.4.7.  [Conducted disturbances induced by radio- N/A
Annex |frequenci fields (common mode)
1.2.6. Non-tripping current 0,9xIr N/A
Test data N/A
Tripping current 2 xIr N/A
Release time NIA
Performance criterion A of F.2.1.2 N/A
F.5.4. Radiated RF disturbances (30MHz -1GHz) N/A
AnnexJ.3.3
Figure F.3. |Meet the condions for classes “B” N/A
F.6. Suitability for multiple frequencies NIA
F.6. | Suitability for multiple frequencies M N/A
F.7. Dry heat test }L\ N/A
Ambient temperature \/ \ . NIA
Testing time NIA
Test data N/A
F.7.3. Verificatin of overload relcases: | NIA
7.2.1.2.4.b) | Instanteanous release: N/A
setting release : N/A
Tripping curnrent N/A
Inverse time-delay releases : NIA
Ambient temperature N/A
Non-tripping current 1,05xIr N/A
Testing time NIA
Tripping current  1,3xIr NIA
Release time N/A
Ambient temperature N/A
Non-tripping current 1,05x1r NIA
Testing time NIA
Tripping current  [,3xIr NIA
Release time /] N/A
TRF No. {EC60947_2C - sf
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K .8 Damp heat test NIA
b e
F.82. Verification of overload releases NIA
7.2.1.2.4.b) jInstanteanous release: N/A
setting release 8xIr N/A
Tripping current NIA
setting release 4xlr NIA
Tripping current NIA (
Inverse time-delay releases : N/A
Ambient temperature N N/A
Non-tripping current 1,05xir ( ) NIA
Testing time 9 Vl N/A
Tripping current 1,3xlr N/A
Release time NiA
Ambient temperature N/A
Non-tripping current },05xIr N/A
Testing time N/A
| Tripping current  1,3xIr N/A
Release time N/A
.9, Temperature variation cycles at a specified NIA
IEC60068-2-14 ' Number of operating N/A (
Test data NIA
F.8.2. Verification of overload releases: N/A
7.2.1.2.4.b) | Instanteanous release: N/A
sefting release  8xIr N/A
Tripping current N/A
setting release 4xir N/A
Tripping current N/A
Inverse time-delay releases : N/A
Ambient temperature . / NIA
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Non-tripping current 1,05xIr N/A
Tesling time N/A
Tripping current  1,3xl1r N/A
Release time N/A
Ambient temperature NIA
Non-tripping current 1,05x1Ir NIA
Testing time NIA
Tripping current 1,3 xIr NJA
Release time N/A
Annex G Power l0ss
Phase L1 fr{i W
12 15 W ,
L3 154/
Annex H individua! pole short-circuit test sequence
Circuit-breaker for use in 1T systems
H.2 Test of individual pole short-circuit breaking capacity
A short-circuit test is made on the individual poles of a multipote circuit-breaker at
a value of prospective current {Iiy) equal to 1,2 times the max. setting of the short-
time delay release tripping current or, in the absence of such a release, 1,2 ime
the max. setting of the tripping current of the instantaneous release, or, where
relevant 1,2 times the max. sefting of the definite time delay release tripping
current, but not exceeding 50kA.
Type designation or serial number BC 160N
Sample ho: 11
Rated current: In {A) 160 A
Rated operational voltage: Ue (V) 690V
Rated ultimate short-circuit breaking capacity: (kA) | 1600 kA
Rated control supply voltage of closing mechanism: | NIA
Uc (V)
Rated control supply voitage of shunt release: NIA
Uc (V)
The test-sequence of operalions is O —1- CcO
For circuit-breaker fitted with adjustable releases, Satisfy p
test shall be made with the current and time |
settings at maximum.
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closing mechanism energized with 85% al the NIA
rated Uc: (V)
The circuit-breaker is mounted complete on its own | Salisfy P
support or an equivalent support.
Test made in free air: Satisfy
Dislances of the metallic screen's: (all sides) Vide catalogue
The characteristics of the melallic screen:
- woven wire mesh /A N/A
- perforated metal N/A NIA
- axpanded metal Yes p
- ratio hole areaftolal area: 0,45-0,65 Satisfy P
- size of hole: <30mm’ Satisfy P
- finish: bare or conductive plating / \Sﬁxtisfy P
Test made in specified individual enclosure:
Details of these tests, including the dimensions of
the enclosure:
Fuse "F"; Satisfy P
copper wire: diameter 0,8 mm, 50 mm long
Circuit is earthed at: (Joad-star- or supply-star point) t.oad-star P
Conductor cross-sectional area (mm?) : 70 mm* P
If terminals unmarked: NIA
line connected at: (underside/upside)
Tightening torques: (Nm} 6 Nm P
Test sequence of operation: O - t-CO
Test circuit according figure: 9 Satisfy P
- test voltage UlUe = 1,05 (V) .o L1: {7268V P
...................................................................... 12, |728V
....................................................................... L3 725V
Short-circuit fest current (i) NA
equal to 1,2 times the max. setting of the short-time
delay release Yripping current,
or, in the absence of such a release, 1,2 fime the NIA
max. setling of the ripping current of the
instantaneous release,
or, where relevant 1,2 times the max. sefting of the | Satisly P
definite ime delay release tripping current, but not
| exceeding 50KA. /
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( - r.m.s. test current AC/DG: (A) 2110 AAC P B
power factor/time constant 0,89 P
- Factor 'n" 1,5 P
- paak test current {Amax) : 3010 A P
Test sequence "0O° L1
- max. let-through current: (KApeak) ... L1: j2,97 kKA P
 Joule integral FAL{AZS) ....ccconnrr s L1: {72000 A P __i
Pause, b {min} 3 min P

( Test sequence "CO" L1
- max. let-through current: (KApeak) ... L1 12,77 KA
- Joule integral Pdt (A8} oo L1: | 132000 Als P
Test sequence "O" L2 N\ L
- max. let-through current: (kApeak) ......cwv- LZ:{ 319 1 kA
 Joute integral [Fdt (A?8) oo L2:\|g7060 A%s
Pause, b (min) Bﬁin P
Test sequence "CO" L2
. max. let-through current: (kApeak) ... L2 12,85kA P
- Joule integral At (A8) ....ccoovcirmmemmsisisiseener: L2: 176000 A%s
Test sequence "O" L3
- tax. let-through current: (kApeak) ...........- 1.3: 3,01 kA
. Joule integral 24t (A28) ....oooorrrmrmiisnisees 13: |82000 A’
Pause, t: {min) 13 min P
Test sequence "CO" L3
- max. let-through current: (kKApeak) ... L3: (262 kA P
- Joule integral 120t {A?S) .oovvinins e L3; | 63000 A’s P
Melting of the fusible element : P
Holes in the PE-sheet for test sequence Q" P
Cracks ohserved L P
H3 Verification of dielectric withstand

- equal to twice the rated operational voltage with | 1380V P
a minimum of 1000 V

DE—

B - no breakdown or flashover [ /) L P

TRF No. IEC60047_2C , 7
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H.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 fime 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: 858"
- Operation Hme: (8} ... L1 - 87" P
....................................................................... L2: 66"
....................................................................... £3: 63"
H.5 Marking
Circuit-breaker for which all values of rated voltage Salisfy P
have not been tested according to this annex or are
not covered(% such tesling, shall be identified by
the symbol which shall be market on the
circuit-breaker immediately following these values
of rated voltage ﬂ
(WY

Annex M Modular residual current devices (without integral current breaking device)

M.8.3 Operating characleristics

Type designation or serial number

Sample no.

Rated current: In {A)

Rated operalional vollage: Ue (V)

Rated frequency (Hz)

Terminal type or through conductor type

MRCD wilh sensing means and processing Combined/separate
device combined or separate

MRCD with voltage source

Operating automatically in case of failure of the | Yesino
voltage source.

Rated insutation voltage (Ui)

Rated impulse withstand voltage (Uimp}

Characteristics of the voltage source of MRCDs

Rated values of the voltage source of MRCDs

{Us) /

<r /)
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Rated values of the frequencies of the voltage
source of MRCDs

Raled insulation voltage (Ui}

Rated impulse withstand voltage {Uimp)

M4.13 Characteristics of auxiliary contacts

M.4.2 Characteristics of MRCDs concerning their residual current function

M.4.2.2 Operating characteristic in case of residual current with d.c. component
Type AC MRCD
Type A MRGD
Type B MRCD

M.4.3 Behaviour under short-circuit conditions

Rated conditional short-circuit current {/cc}

(IAc)

Rated conditional residual short-circuit current ' u

Rated short-iime withstand current {lew)

Rated residual short-time withstand current (1w

Peak withstand current

M.4.4 Preferred and limiting values

Preferred values of the rated residual operaling
current {{An)

Minimum value of the raled residual non-
operating current {/Ano)

Limiting value of the non-operating overcurrent in
the case of a single-phase load in a multiphase
circuit

pPreferred values of rated voltage of the voltage
source of MRCDs

Compliance with constructional requiremenis N/A

il Test sequence M

M.8.3.4.2 Verification of operating in case of steady increase of the residual current {figure NIA
M1 :

Increase the residual current from 0,2 150 to lAn . N/A
in 30 sec.

Required: value between 0,2 lAn and lAn

* TRF No. IEC60947_2C
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Min. sefting lan.{mAY.
interm. setting IAn.{mAY):
Max. setting lan{mA):

NIA

M.8.3.4.3

Verification of operating in case of closing on residual current {figure M.2) NIA

The MRCD is closes on IAn or each specified
setling

Required : no value exceeds the specified limiting
value of Table B1 { 300 ms) or Table B2 {500 ms)
and a non actuating time of 60 ms

N/A

Min. setting lan.(ms}).
Interm. setting lan.(ms).
Max. setting tAn.(ms):

NIA

M.8.3.4.4

Verification of operating in case of a sudden appearance of the residual cureent NIA

{figure M.2 and M3)

A residual current is sudden appear on the MRCD
of {An

Required : no value exceeds the specified limiting
value of Table B1:.300 ms) or Table B2 (500 ms)
and a non actuating time of 60 ms

N/A

Min. setting 1An.{ms}:

Interm. setting lan.{rms): |,
Max. setting lan.(ms). |

NfA

A residual current is sudden appear on the MRCD
of 2 {An

Regquired : no value exceeds the specified limiting
value of Table B1; 150 ms) or Table B2 {200 ms)
and a non actuating time of 640 ms

NIA

Min. selting lan.{ms}:
interm. selting 1an.{ms).
Max. sefting lan.{ms).

N/A

A residual current is sudden appear on the MRCD
of (]151anor[]10,25A

Required : no value exceeds the specified fimiting
value of Table B1: 40ms) or Table B2 (150 ms)
and a non actuating time of 60 ms

N/A

Min. setting 1an.(ms).
Interm. selting fan{ms).

Max. sefting lan.{ms).

NIA

TRF No. IEC60947_2C
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A residual current is sudden appear on the MRCD
of (110 Anor 105 A

Required : no value exceeds the speéiﬁed limiting
value of Table B1 ( 40 ms) or Table B2 {150 ms)
and a non actualing time of 60 ms

NIA

Min. setling lan.{ms):
interm. setting lAn.(ms):
Max. setting lan.(ms):

NJA

A residual current is sudden appear on the MRCD
of {An: 5 A

Required : no vaiue exceeds the specified limiting
value of Table B1 ( 40 ms)

N/A

Min. setting 1an.(ms).

Max. setting lan.(ms):

Interm. setting |An.(ms}.

N/A

A residual current is sudden appear on the MRCD
of lan: 10 A

Required : no value exceeds the specified limiting
value of Table B1 ( 40 ms) or Table B2 {150 ms)
and a non actuating time of 60 ms

N/A

Min. setting lan.(ms):
interm. setting IAn.{ms):
Max. setting 1an.(ms):

NIA

A residual current is sudden appear on the MRCD
of iAn; 20 A .

Required : no value exceeds the specified limiting
value of Table B1 { 40 ms) or Table B2 (150 ms}
and a non actuating time of 60 ms

N/A

Min. setting tAn.(ms).
Interm. setting 1An.(ms):
Max. setting lAn.{ms).

N/A

A residual current is sudden appear on the MRCD
of lan: 50 A

Required : no value exceeds the specified limiting
value of Table B1 { 40 ms) or Table B2 (150 ms)
and a non actuating time of 60 ms

NIA

Min. setting 1an.(ms):
interm. setting lAn.(ms);

Max. seifing lan.{ms).

'TRF No. IEC60947_2C /
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A residual current is sudden appear on the MRCD
of 1An: 100 A

Required : no value exceeds the specified limiting
value of Table B1 ( 40 ms) or Table B2 (150 ms)
and a non actuating time of 60 ms

N/A

Min, setling 1an.{ms):
Interm. setting 1an.(ms):
Manx, setting lan.(ms)

N/A

A residual current is sudden appear on the MRCD
of 1An; 200 A

Required : no value exceeds ihe specified limiting
value of Table B1 { 40 ms) or Table 82 (150 ms)
and a non actuating time of 60 ms

N/A

Min. setting lan.(ms}).
Interm. setting fAn.{ms).
~ Max. setting 1an.(ms).

A

A residual current is sudden appear on the MRCD
of l1An: 500 A

Required : no value exceeds the specified limiting
value of Table B4 { 40 ms) or Table B2 {150 ms)
and a non actuating time of 60 ms

N/A

Min, setting lAn.(ms).
Interm. setting lan.{ms):
Max. setting 1An.{ms):

N/A

M.8.3.4.5

Verification of the limiting non-operating time of time delayed type MRCDs N/A

(figure M3)

A residual current is sudden appear on the MRCD
of 2 1An for a time declared by the manufacturer

Required : The MRCD shall not operated

N/A

Min. setting 1An. Min. selting time delay (ms):
Min. setting lan. Max. setting time defay (ms}):

NIA

M.8.3.5

Tests at the temperalure limits

N/A

M.8.3.5.1

General (clause B.8,2.5 applies)

Minimum temperaiure (°C)

Maximum temperature (°C)

MB8.35.2

Verification of operating in case of a sudden appearance of the residual current
at —5°C or minimum temperature limit (ﬁgu[e M.2 and M3)

TRF No. IEC60947_2C
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r A residual current is sudden appear on the MRCD : N/A

of lAn

Required : no value exceeds the specified limiting
value of Table B1:.300 ms) or Table B2 (500 ms)
and a non actuating time of 60 s

Min. setting fan.(ms). N/A
Interm. setting IAn.{ms):
May, setting lan.(ms).

A residual current is sudden appear on the MRCD NIA
of 2 1An

Regquired : no value exceeds the specified limiting
value of Table 81: 150 ms) or Table B2 {200 ms)
and a non actuating time of 60 ms

Min, setting lan.(ms). N/A
Interm. setting tan.(ms): [\
Max. selting lan(ms):{

A residual current is sudden appear on the MRCD M i NA
of [(]5i1Anor [ ]1025A

Required : no value exceeds the specified fimiting
value of Table B1: 40ms) or Table B2 {160 ms)
and a non actuating lime of 60 ms

Min. selting lan.(ms): NA
Interm. setting 1an.{ms):
Max, setting lan.{ms).

A rasidual current is sudden appear on the MRCD N/A
of [1101Anor [J056 A

Required : no value exceeds the specified limiting
value of Table B1 (40 ms) or Table B2 {150 ms)
and a non actualing lime of 60 ms

Min. setting tan.{ms): N/A
" Interm. setting 1an.(ms):
Max. setting fan.(ms).

Verification of the limiting non-operating fime of lime delayed type MRCDs at — NIA
5°C or minimum temperature limit (figure M3

A residual current is sudden appear on the MRCD N/A
of 2 1An for a time declared by the manufacturer

Required : The MRCD shali not operated

Min. selting 1an. Min. setting time delay (ms). N/A
Min. setting 1an. Max. setting time delay (ms).
M.8.3.63 Verification of operating in case of a sudden appearance of the residual current N/A
at +40°C ( figure M.2 and M3} N
Y/ TRE No.1EC60947_2C - / /j
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Load ' : A
Torgue : Nm
Conneclion : mm?
A residual current is sudden appear on the MRCD N/A

of 1An

Required : no value exceeds the specified limiting
value of Table B1:.300 ms) or Table B2 (600 ms)
and a non actualing time of 60 ms

Min. setting 1An.{ms): NIA
Interm. setting IAn.{ms}).
Max. setling Jan.(ms):

A residual current is sudden appear on the MRCD N/A
of 2 1An

Required : no value exceeds the specified limiting (\
value of Table B1: 150 ms) or Table B2 (200 ms)
and a non actuating time of 60 ms

Min. selting lan{ms). NIA
Interm. selting lAn.(ms):
Max. setting lan.{ms):

A residual current is sudden appear on the MRCD ' NIA
of [)5tAnor [J026A

Required : no value exceeds the specified limiting
value of Table B1: 40ms) or Table B2 (150 ms)
and a non actualing fime of 60 ms

Min. setting 1An{ms) NIA
interm. setting lan{ms}):
Max, setling lan.{ms).

A residual current is sudden appear on the MRCD N/A
of (110 1Anor [JO,5A

Required : no value exceeds the specified limiling
value of Table B1 ( 40 ms) or Table B2 (150 ms)
and a non actuating time of 60 ms

Min. setting tan.(ms): NIA
Interm. setting 1an.{ms}.
Max. setling IAn.{ms):

A residual current is sudden appear on the MRCD NIA
of 2 1An for a time declared by the manufacturer

Regquired : The MRCD shall not operated / //

TRF No. IEC60947_2C
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Min. selling lAn. Min. setting time delay {ms):

Min. selting 1An. Max. seiting time delay {ms):

NA

M.8.4.

Verification of dietectric properties

N/A

M.8.4.1

Verification of rated impuls withstand voltage

N/A

rated impulse withstand voltage

test impuise voltage (see lable 12 part 1)

test impulse voltage for isolating (see table 14
part 1)

M.8.4.1.2

Verification of rated impulse withstand voltage with
circuit

respect to the monitored

N/A

M.8.4.1.2.1

Test for terminal type MRCD

NI/A

M.8.4.1.22

Tasts for MRCDs of through-conductor type /

N/A

M.8.4.13

Verification of rated impulse withstand of the vr#itag

g gpurce circuit (if applicable)

N/A

M.8.5

N/A

For MRCDs having an adjustable time-delay the
tes! is made at the maximum setting of time -
delay:

Verification of the operation of the test device éuh’e\i{l'nits of the raied voltage
{

S

M.8.5.a

Setting |An or minimum setting of lAn

Test voftage (1.1 x Ue max)

Number of operations

26

Interval time

Tripping

M.B.5.b

bs

[JYes/[INo

Setting 1An or minimum selting of 1An

A

WA

Test voltage 0,85 x Ue max)

v

JE——————

Number of operations

3

interval time

5s

Tripping

[ Yes/[]No

M.B5.C

Setting |An or minimum setting of {An

Test vollage (1,1 x Ue max)

Number of operations

Operating means of the test device held in close
position

L

Tripping /A

[__ThYes I Ne

TRF No. [EC80947_2C
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M.8.6

Verification of the limiting value of non-operating current under overcurrent
conditions , in case of a single phase load.

N/A

M.B.6

Circuit diagram

Fig. M4

Setting |An or minimum setting of 1An if adjustable A

Test current equal to the lower value of.

06 xinor

] 80 % of the maximum short-circuit release

current seftting

Test voltage:

{7 rated voltage or

] any convenient voltage

Test frequency

Power factor {0,5)

Current flow time

Intervai time

Calibration plot number

No tripping / change of state

N/A

M8.7

Resistance against unwanted tripping due to surge currents resulting from

impulse voltages

NIA

M.8.7.2

Verification of the resistance to unwanted tripping in case of loading of the

network capacitance

NIA

B.8.6.1

Current surge test for RMCDs (0,5 s / 100kHz ring wave test)

One pole of the MRCD is submitted to

10 applications of a surge cufrent according to the

following reguirements:

- peak value: 200 A + 10/0%

- yirtual front time: 0,5 ps £ 30%

- period of the fellowing osciilatory wave.

10 Ps * 20%

- gach successive peak: about 60% of the

preceding peak

The polarity shall be inverted after every two

applications

The interval between two consecutive appli

shall be about 30 s

?Qion
™
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During the test the MRGD shall not trip: - N/A
M.8.7.3 Verification of the resistance to unwanted tripping in case of flashover without | N/A

follow-on current.
B.8.6.2 Verification of behaviour at surge current up to 250 A {Bf20 jis surge current N/A

test) .

One pole of the MRCD Is submitted to

10 applications of a surge current according to the

following requirements:

- peak value: 250 A + 10/0%

- virtual front time: 8 ps + 20%

- virtual time to half value: 20 ps £ 20%

- peak of reverse current:: less than 30% of peak
value

The polarity shall be inverted after every two
applications P

/

The interval between two consecutive applicatian /l
shall be about 30 s

During the test the MRCD shall not trip: NIA
M.8.8 Verification of the behaviour in case of an earth faull current comprising a d.c. NIA
component.
M.g82 Type A MRCD NIA

For MRCDs the operation of which depends on a voltage source the test are
made at 1,1 and 0,85 times the rated vollage of the vollage source {Us).

M.8.8.2.2 Verification of operation in case of a cantinuous rise of a residual pulsating direct | N/A

current
Rated voltage v
B.8.7.2.1 - steady increase from zeto to. 1,4 \An for mA
1An > 0,01 A with 1,4 1An/30 Als {mA)
- steady increase from zero to! 2 iAn for mA
1An < 0,01 A with 2 14n/30 Afs {mA)
-angle =0 {+-):
- angle = 90 (+1-)
- angle = 135 (+/-)
No value exceeds the relevant specified limiting ©OINIA
values

M.8.8.2.3 Verification of operation in case of a suddenly appgaring residual pulsating direct | N/A
current r /D T

TRF No. IEC60947_2C o/
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B8722

Verification of the correct operation in case of suddenly appearing residual

puisating direct currents by closing S2 (angle = 0°)

NIA

Ratad voltage

v

RCCB's with 16n > 0,015 A

- maximum break time (ms} at: 1,4 |An (+/-)

- maximum break time (ms} at: 7 1An (+/-)

(

- maximum break time (ms) at; 2,8 1An (+-)
(
(

- maximum break time (ms) at: 14 1An (+/)

No value exceeds the relevant specified limiting
value

NIA

RCCB's with 1An = 0,015 A:

NIA

- maximum break lime (ms) at; 2 1An (+/)

- maximum break time {ms) al: 4 lAn {+/-)

Al

- maximum break time (ms) at: 10iAn {+/-) { :Q

- maximum break time (ms) at: 20 lAn (+/-)

No value exceeds the relevant specified limiting
value

1M.8.8.2.4

Verification of operation with load at reference temperature

Rated voltage

v

B.8.7.21

- steady increase from zero to: 1,4 1An for
IAn > 0,015 A with 1,4 IAnf30 A/s (mA)

mA

- steady increase from zero to: 2 1An for
AN < 0,015 A with 2 |An/30 Afs (mA)

mA

-angle = 0 {+/-)

- angle = 80 (+/-)

-angle =135 (+/) :

No value exceeds the relevant specified limiling
values

NiA

M.8.8.2.5

Verification of operation of a residual pulsating direct current superimposed by a

smooth direct current of 6 mA.

N/A

Rated voltage

A%

B.8.7.21

- steady increase from zero to: 1,4 [An for

1An > 0,015 A with 1,4 1An/30 A/s {mA) + 6 mA /]

mA

TRF No. [EC60847_2C
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-steady increase from zero to: 2 |An for mA
1An < 0,015 A with 2 1An/30 Afs (mA) + 6 mA

-angle = 0 {+/-)

No value exceeds the relevant specified limiting N/A
values

M.8.8.3 Type B MRCD NIA

M.8.8.3.2 Verification of operation in case of a slowly rising residual smooth direct current

Rated voitage (1,1*Un) Vv

B.8.7.21 - steady increase from zero to: 2 1An A with mA
1,4 14n/30 Afs (MA)

- angle = 90 (+/-)

Operation shall occur between 0,5 and 2idn N/A

Rated voltage {0,85*Un) v

B.8.7.2.1 - steady increase frorm zero to: 2 1An A yit
1,4 1AN/30 Afs (mA) . 0 /{

~angle =80 (+£) VAl

Operation shall oceur between 0,5 and 21dn N/A

M.8.8.3.3 Verification of operation in case of a suddenly appearing residual smooth direct | N/A
current

B.8.7.2.2  |Verification of the correct operation in case of suddenly appearing a smooth
residual direct currents by closing 52

Ratad voltage (1,1*Un) v

—

RCCB's with 1An > 0,015 A

- maximum break time {ms) at: 2 14n (+/)

- maximum break lime {ms) al: 4 |An (+-)

- maximum break time (ms) at: 10 1An (+/-) :

- maximum break time (ms) at: 20 1An {(+/~) :

No value exceeds the relevant specified limiting N/A
value

B.8.7.2.2 Verification of the correct operation in case of suddenly appearing a smooth NIA
residual direct currents by closing S2
Rated voltage (0,85*Un} - N

RCCB's with 1An > 0,015 A

- maximum break time (ms) at: 2 1An (+/) / /\

b

/

it v kA
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- maximum break time (ms) at. 4 1An {+/-)
- maximum break time (ms) at: 10 1An {+/-) :
- maximum break time {ms) at: 20 1An (+/-} .
No value excesds the relevant specified limiting N/A
vaiue
M.B.8.34 Verification of operation in case of a slowly rising residual current resuiting from  { N/A
a fault in a circuil fed by a three-pulse star or a six-pulse connection.
Rated voltage (1,1*Un) '
B.8.7.2.1 - steady increase from zero to: 2 1An A with _ mA ,
1,4 1An/30 Afs (mA) (
- angle = 90 (+/-)
Operation shall cceur between 0,5 and 2idn NIA
Rated voltage (0,85*Un) VN
B&7.21 - steady increase from zero to: 2 1An A 7/11?1 e MA
1,4 1An/30 Afs (mA) ﬂ
- angle = 90 {+/-)
Operation shall occur between 0,5 and Zidn N/A
M.8.8.3.5. |Verification of operation in case of a slowly rising residual current resulting from | N/A
a fault in a clrcuit fed by two-puise bridge connection line-to-line.
Rated voltage (Un) .V
B.8.7.21 - steady Increase from zero to: 2 1An A with e MA
1.4 1An/30 A/s (mA)
-angle = 0 {(+/-) .
QOperation shall occour between 0,5 and 1,41dn N/A (
M.B.8.3.6 Verification of operation with load at the reference temperature N/A
M.8.8.3.6- |Verification of operation in case of a slowly rising residual stnooth direct current | N/A
M.8.8.3.2
Rated voltage (1,1*Un) N
B.8.72.1 - steady increase from zero to: 2 1An A with e MmA
1,4 IAN/30 Ads (mA)
-angle = 90 (+/)
Operation shall occur between 0,5 and 2idn NIA
Rated voltage (0,85*Un) _ v

TRF No. [ECB0847 _2C
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Clause Requirement - Test Resuli — Remark Verdicl
B.8.72.1 - steady increase from zero to; 2 14n A with mA
1.4 1Anf30 Afs [mA)
- angle = 90 {+/+)
Operation shall occur between 0,5 and 2ldn NIA

M.8.8.3.6- |Verification of operation in case of a slowly rising residual current resulting from | N/A
M.8.8.3.4 a fault in a circuit fed by a three-pulse star or a six-pulse connection

Rated voltage (1,1*Un) V'

8.8.7.21 - steady increase from zero to: 2 1An A with mA
1,4 1An/30 Als (A}

-angle = 80 (+/-)

Operation shall occur between 0,5 and 2ldn NIA

Rated vollage (0,85*Un) Y

Fal il

B.8.721 - steady increase from zero to: 2 1An A with \ mA
1,4 1An/30 Als (mA)
(|

- angle = 90 {+/-)

Operation shall occur between 0,5 and 2idn NIA

M.8.8.3.6- |Verification of operation in case of a slowly rising residual current resulling from | N/A
M.8.8.3.5. a fault in a circuit fed by two-pulse bridge connection fine-to-line.

Rated voltage {Un) v

B.8.7.21 - steady increase from zero to: 2 {An A with mA
1,4 1Anf30 A/s (mA)

-angle =0 (+/-)

Operation shall occur between 0,5 and 1,41dn NIA

NIA

M.B.8. Verification of the behaviour of MRCDs with separate sensing means incase of [N/A
a failure of the sensing means connaction

M.8.9.2 Test method 1 NIA

Rated voltage of the sensing means

interval time Required <5 sec N/A

M.B.98.3 Test method 2 NIA

Test shall be carried out as follows:
- The test device is activated

- The sensing means are disconnecled and the
test device is activated. The MRCD shall no

operate \ /t:] /\
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Clause

Requirement — Test

Result — Remark

Verdict

Rated voltage of the sensing means

Test device activated MRCD shall operate

NIA

Rated voltage of the sensing means

Sensing device disconnected and Test device
activated MRCD shall not operate

N/A

M.B.10

Verification of temperature-rise of terminat type MRCDs

N/A

M.8.10.2

Tambient; *C

8.3.25

Main circuits

Conventional thermal current hy,

Conventional thermal current for enclosure e 2

Conventional thermat current for the neutral pq{e* i

A

Cabling characteristics \ /\

|

Cable

mm?

Bar / number f length

mm/__ [/ m

Arrangement

[} 3 phase - [ ] poles on
serie

Tightening {orque

Nm

Neutral pole (if applicable)

Cable

mm

Bar / number / length

mmi__{/ m

Tightening torque

Nm

Terminals( see table 2)

Manual operating means

Paris which need not be touched but not hand
held

Parts which need not be touched during normal
operation

M.8.11

Verification of mechanical and electrical endurance

NIA

500 off-load operations controlled by the test
davice

Rated voltage:

vV [Jac Lldec

Result: /,

after cperations,
afler___

N/A

TRF Ne. |ECE0947_2C
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Clause Requirement — Test Result — Remark Verdict

500 off load operations by passing the raled
residual operating current I1An through one current
path :

Rated voltage: VvV [Jac [lde

Rated residual current mA

Result: afier___ operations, NIA

500 on-load operations controlled by the test
device

Rated voltage: VvV [dac [Jdec

Test current A

—

Power factor

- | Test circuit

Result: operations, NIA

AW
| i
500 on-load operations by passing the rated ﬁ
residual operating current 14n through one current
path.

Rated voltage: v [lac [ide

Test current A

Power factor

Test circuit

Ratad residual current mA

Result: after____ operations, NIA

Show ne damage : ‘ NIA

High voitage test: twice rated voltage Test voltage: A N/A

A residual current is sudden appear on the MRCD N/A
of 1A ( mA)

Required : no value axceeds the specified limiting
value of Table B1:.300 ms) or Table 82 (500 ms}
and a non actuating time of 60 ms

M.B.12. Verification of the behaviour of MRCDs in case of failure of the voltage source [ N/A
for MRCDs classified under M.3.2.2.1

M.8.12.2 Determination of the limiting value of the voltage source NIA

Source voltage {Us) Max Us: v Cac [
de

£

|7

f/'
’?EZ;\OCGPMYMHMA |




5

= _

Page 151 of 162 Report Noﬁm
IEC 60 947-2
Clause Requirement — Test Result - Remark Verdict
MinUs: V[ Jac[
de
Adjustable residual current setting mA (fowest)
Adjustable time-delay selting S
Time period of voltage decreasing 30 s or a period enough with
respect to delayed opening
Min voltage to automalic opening (U > 0,85 x Us)
A residual current is sudden appear on the MRCD N/A

of IAn { mA) at a value just above highest
measured value

Required ; no value exceeds the specified limiling
. | vailue of Table B1:.300 ms

It's not possible to switch “ON" by manual N/A
operating means at a lower value than the lower
measurad value.

M.8.12.3 Verification of automatic opening in case of voltage s%ce fa\'ilure NIA
Source voltage (Us) Max Us: V{ac ]
dc
Min Us: V [ac ]
dc
Adjustable residual current setting mA {lowest)
Adjustable time-delay setting s
Time period Max 1 s or max. 1 s+time
defay setting

Time period 1o automatic opening

INo value exceeds the relevant specified limiting N/A
value

g

TRF No. [EC60947_2C S f /BHPHOC UPW%AM




Page 152 of 162

==}

Report No,600332-03/01

{EC 60 247-2 :‘
Clause Requirement — Test ‘Result — Remark Verdict
M.B.13 verification of the behaviour of MRCDs with voltage source as classified under [N/A
M.3.2.2.2 in case of failure of the voltage source.
Source voltage {Us) l(\jflax Us: vidac ]
c
MinUs: _  V{ac[]
de
Adjustable residual current selling mA (lowest)
Adjustable time-delay setiing s
Switch off and reclosed $a or S1 and reduced the NIA
source voilage io 70 %
70% Us=_____ V[ac[]
/]
Time period lo automatic opening ( / /{ N/A
Mit Test sequence Ml \ NiA
M.8.14 Verification of the behaviour of the MRCD under short-circuit conditions N/A
Type designation or serial number
Sample no:
M.8.14.3 Verification of the rated conditional short-circult current (lc) NIA

Verification of the coordination between the MRCD and the SCPD

Test circuit according to figure

Point of lest cjrcuit which is directly earthed .

Grid distance "a" {mm) !

Silver wire diameter (mmy}

Used SCPD during the tests

Prospeclive current {A} :

Prospective current obtained {(A)

Power factor / ration

Power factor / ratio n obtained

Plot no.

Test sequence. O-t-0

/.

TIRF No. [EC60847_2C
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Clause Requirement - Test Result — Remark Verdict
17t (kA%s); Ip (kA) First O:
Ip:_ KA
It; kA%s
Plot no.
Second C;
ip: kA
I2t; kAZs
Plot no.;
if tested at separate testing stalion see report No.: of (
testing station .
During tests no endangering of operator, no ] N/A
permanent arcing, no flashover and no melting of
fuse F ﬂ
After the tests no damage Impairing further use N/A
8.3.35 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
Test vollage NIA
B.8.10.3.2 | The RCCRE shall trip with a test current of 1,25 1An | test; mA NIA
{ms) In minimurn setting: -
tiptime: __ ms
M.8.12.3 Verification of automatic opening in case of voltage source failure NIA
Source voltage (Us) Max Us: vV [Jac ]
de
Min Us: V [ac [
dc (
Adjustable residual current setting mA {lowest) \
Adjustable time-delay setting s
Time period iMax 1 s or max. 1 s+time
delay setting
Time period to automatic opening N/A
No value excesds the relevant specified limiting N/IA
value
The polyethylene sheet shows no holes N/A
N/A
M.8.144  |Verilication of rated short-time withstand gurreyit{ic,) NIA

TRF Mo. IEC60947_2C
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Clause Requirement — Test Result — Remark Verdict
Test cireuit according to figure
Point of test circuit which is directly earthed :
Grid distance “a" (mm) |
Prospective current (A) :
Prospective current obtained (A)
Power factor / ratio n
Power factor f ratio /7 obtained
Plot no.
Test sequence: O
2t (ikKA®s), Ip (KA)
ms
if tested at separate testing station see report No.. of
testing station
During tests no endangering of operatar, no hIA
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use N/A
8335 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: N/A
Tesl voltage - NIA
B.6.10.3.2 |The RCCB shall trip with a test current of 1,25 1An ltestt _ __ mA MNIA
(ms} in minimum setting : trip time: ____ ms
NIA
M.8.12.3 Verification of automalic opening in case of voltage source failure NIA ]
Source voltage {Us) MaxUs: V[ lac(J
dc
MinUs: V[ JacT]
dc
Adjuslable residual current setling mA {lowest)
Adjustable time-delay setling o s
Time period gﬁiis;(ar max. 1 stlime
y S tin_g -

RF No, IEC60947_2C A

| |
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Clause Requirement — Test Result ~ Remark Verdict
Time period to aufomatic opening N/A
No value exceeds the relevant specified limiting NIA
value
The polyethylene shest shows no holes N/A
N/A
M.8.14.5 Verification of the rated conditional residual short-circuit current {lAc) N/A
Test circuit according to figure
Point of test circuit which is directly earthed
Grid distance "a" {mm)
Silver wire diameter {mm)
Used SCPD during the tests /\ 14
Prospective current (A) : [ M
Prospective current obtained (A} A
Power factor / ratio n
Power factor / ratio n obtained
Plot no.
Test sequence; C-t-0
1%t (kA®s); Ip (KA) First O:
‘ Ip.___ KA
12; kA%s
Plotno. .
Second O: (
fp:__ kA
Pt kA%s
Plotno.:
If tested at separale testing station see report Ne:_ ~ of
testing station
During tests no endangering of operator, no N/A
permanent arcing, no flashover and no memng of
fuse F
After the tests no damage impairing fuither use, N/A
8.3.35 Dielectric strength test of the main circuit Q\t tt;(st vo}( de of 2 Un for i min: NIA

TRF No. [EC60947_2C R
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Requirement — Test

Result — Remark

B.8.10.32 |The RGCH shall trip with a test current of 1,25 lAn {! test mA
{ms) in minimum setting:

Verdict

trip time: ms

/A

m

m Verification of autornatic opening in case of voltage source fallure m

Source voltage (Us) Max Us! v [ Jac T -
. dc

Min Us: v [ Jac

dc
- Adjusiable residual current selting m

Time period Max 1 s or max, 1 sttime
delay setting

Time period to automatic opening

e relevant specified fimiting

The polyethylene sheet shows no holes

M.8.14.6 Verification of rated residual short-time withstand current {1Aw)

———
—_ |
- Grid distance "@" {mm) : _
— Prospective current {A)

Prospective current obtained (A) -

— pPower factor / ration -

power factor / ratio n obtained !
— Test sequence: O

it (kA%s); Ip (KA} -

TRF No. IECB0947_2C
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Clause Requirement — Test Resuit —~ Remark Verdict
If tested at separate testing station see report No.,_ «of
testing station
During tests no endangering of operator, no N/A
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use NiA
B335 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min: NIA
Test voltage - NIA
B.8.10.3.2 |The RCCB shall trip with a tast current of 1,25 [An || test: mA N/A
(ms) in minimum setfing: e
tiptime: ____ms
NiA
M.8.12.3 Verification of autornatic opening in case of voltage s&ume failure NIA
Source voltage (Us) ' ﬁdﬂ)ﬁs: V [Jac (]
d
Min Us: v [(Jac [
) de
Adjustable residual current setting mA {lowest)
Adijustable time-delay setting s
Time period Max 1 s or max. 1 sttime NIA
delay setting
Time period to automatic opening N/A
No value exceeds the relevant specified limiting NIA
value
The polyethylene sheet shows no holes N/A,
M Test sequence MIlI N/A
M.8.15 Verification of effects of environmentat conditions N/A
Type designation or serial number
Sample no;
B.8.10.3.2 | The RCCB shall trip with a test current of 1,25 tAn || test: mA N/A
{ms) in minimum setting e
. trip time: ms
N/A
MLIV | Test sequence MIV N/A
M.8.18 | Verification of electromagnetic compatibility f / )

TRF No. IEC60947_2C j
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Clause Requirement — Test Result — Remark Verdict

TABLE. Healing Test

Test voltage (V)i D20V

AMDIEN {PC) v s ©140°C

Thermocouple Locations mayx. temperature measurad, may. temperature limit,
{°0) (C)

Terminals for external connections 97 110
Manual operating means non-metalic 51 65
Parts intended to be touched non-metelic 61 80
Parts which no need be touched for 78 90
normal operation non-metelic A

TABLE: dielectric strength (/(///
test voltage applied between: ' test potential applied (V)| breakdown / flashover

{Yes/No)

Between all theterminals main circuit 1890V no
Between each pole of the main circuit and the olher poles 1890V no
and fo the mounting plate
Between each conirol and auxiliary circuit not normally 1890V no

connected to the main circuit and the maincircuit

Between each control and auxiliary circuit not normally 1890V no
connected to the main circuit and the other circuit

Between each control and auxiliary circuit not normatly 1890V no
connected to the main circuit and the mounting platre

For equipment suitable for isolation, acros s the poies of 1890V no
the main circuit

supplementary information;

/ziﬁﬁim;wmé'iHARA
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Clause Requirement — Test Result - Remark Verdict
TABLE: impact resistance NIA
tmpacts per surface surface tested impact energy ( Nm ) comments
supplementary information:

TABLE: electrical data (in normal conditions)

fuse # | |rated {A) U (V) P (W) [ (mA) | fuse (MA) | condition/status

X 160 A 6o0 vV 15 W X X 40 - +55°C

supplementary information:

77
TABLE: clearance and creepage distance measurements
clearance ¢f and creepage Up Urm.s. (V) ! required ¢l | ci(mm) | required dcr der
distance dcr atfof; (mm) {mm)
V) (mm)
- a76 Vv 650V 8mm 13 9 mm 11 mm
supplementary information:
distance auxiliary circuits from live partes is 16 mm
TABLE: distance through insutalion measurements NIA
distance through insulation df atiof; Urm.s. test voltage required di di
\ mm
) V) (mm) (mm)

- - - - -

supplementary information:N/A

TRF No. |EC60947_2C
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Clause Requirement — Test Result — Remark Verdict
TABLE; ball pressure test of thermoplastics NIA
allowed impression diameler (MM} ..o —
part test temperature (°C) | impression diameter
(mm)

supplementary information:

TABLE: threaded part torque test:

threaded part identification diameter of thread column number applied torque ( Nm )
(rnm) (nu, orm |
connecter 8 mm 1,1 and(IlEM 6Nm

supplementary information:

TABLE: over-voltage and under-voltage test N/A
test operating raled voltage | test voltage tempoeratu re comments
condition \%) (V) - (C)

supplementary information: Isn’t dependent upon outer power supply

No. IEC60947_2C
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Clause Requirement — Test : Result — Remark Vardict
TABLE: Resistance to fire (Glow wire test)
no. | Specimen Verdict
Description P Colour | Thick Temp. - bumlng drops support
. L ' {mm) ST atter burning
1 | Base circult breaker ble 2mm EZN1610695 - P
2 | Enclosure terminals Black 1.5mm |960°C 0 | ENG069S5 | - p
-2-11
3 lactuator black 6 mm 960°C 0 ENBOBS5 |- p (
Al
4 {Frame arc chule white 12mm |960°C 0 ( ) 106’95 - P
5 |Rotating shaft black |timm |960°C |0 E2N1‘610695 - P
6 |Baserelease black 1, 2mm | 860°C 0 : ENBOGIS5 |- P
-2-11
TABLE: Resistance fo tracking (tracking test)
no. { Specimen Verdict
Description N i Cc}!our; Drops Impré@?;} Burning Current |Resuit
D B © 1{no.} (mm)j"_xr' (A)
1 j _ . - - - - N/A
2 NIA (
3 NIA
4 NIA
5 NIA
8 N/A
7 N/A
8 N/A
9 N/A
10 N/A

TRF No. IECB0947_2C It e
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Nationat Differences for {country name}

N/A

NIA

N/A

NIA

NIA

N/A

N/A

N/A

NIA

N/A

N/A

NIA

NIA

]
-

N/A

d

NIA

N/A

NIA

N/A

NIA

NIA

NIA

N/A

-

TRF No. IEC60947_2C
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| Product Circuit-breaker
Produit .

I Name and address of the applicant QEZs.r.0,
| Nom et advesse du demandeur Sedivska 339, 561 51 Letohrad, Czéch Republic

Mame and address of the manulacturer OEZ s, 1. 0.
1| Mo ot adrasse du fabricant Sedivska 339, 561 51 Letohrad, Gzech Republic

§| Nanme and address of the faclory QOEZs. 1. 0.
| Nome el adresse de lusine Sedivska 339, 561 51 Letohrad, Czech Republic

Ratings and principai characteristics - In = 100, 160, 250 A Un=6%0V

i Valeurs nominalas et caracigrisliques principales

Trademark (if any)
i Margue de fabrigue (st olle existe)

H| 1iadel f Type Ref.
; Ref De type

fl Adesitionat information {if necessarny}
| Information contplémentaire (i négessaire)

PUBLICATION EDITION

3l A sample of the product was lested and found .
ik to be in conformity with IEC 60947-2 2003
|| Un échantillon de ce produit a &té essays et a éte
Bl considére conforme & la

Bl As shown in the Test Report Ref, Mo, which forms part | - AR
I} of this Certificate 804548-01/01 of: 06.63.2007
{| Comme indigué dans la Rappoart d'essals numéro de
réiérence qui nonstise partie de ce Gerlificat

This CB Test Cerlificate is issued by the Naltanal Cerification Body
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Elekirotechnicky zkgsebni-ustav
| Pod lisem 129,171 02 Praha 8 =
| Czech Republic

S
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Date: 14.3.2007
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TEST REPORT
1IEC 60 947-2
Low-voltage switchgear and controlgear
Part 2: Circuit - breakers

Report Reference No........cocevvnns : 604548-01/01
Tested by (name+signature}......... ¢ Rezkova Alena
Witnessed by (name+signature) .. : Hiavaty Jan
Supervised by (name+signature). : Hlavaty Jan

(IECEE}, Geneva, Switzerland. All rights reserved.

placement and context,

If this Test Report Form is used by non-IECEE members, the IECEENEC fogo shall be removed
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Approved by {name+signature).... : Hiavaty Jan
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Czech Republic
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Applicant’s name ........c.occreececmnenn : OEZs.ro
Address.....mie e resseern : OEZs.ro. Sedivska 339 56151 Letohrad, Czech Republic
Test specification:
Standard ... : IEC 8D 947 -2:2003 (3rd Edition)
Test procedure.....vvinnsree : CB '
Non-standard test N/A
method.............. :
Test Report Form No......eceoeenns IECE60947_2D
Test Report Form(s) Originator....: KEMA Nederland B.V.
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Test item description.......cccconweet Gircuit - breakers

Trade Mark........ccenrerccenmmnenserenes : QEZ.

MANUFACIUTET ..rcevveceemsriesessassaniees i OEZs.ro.

ModeliType reference......vvennns T OEZs..0. Sedivska 339 56151 Letohrad, Czech Republic
RAtNGS.coveresereernvaremmsessssrensenverseneas : BD250 '

F""_a”rticu!a.ré::'tést ltemvs tesff requlfe"l_.r_iént-s - qi':_
SClassifigation - T L. m R o gm v ogne spee
3.4. Utilization category: (A OF Bu..cuumsrserimesmssessenes . 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: independent manual operatton

{dependent manual, independent manual, dependent
power, independent power )

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

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

3.6. Provision for maintenance: {malntainable, non non maintainable
maintainable)..........annnonroee—— :

3.7. Method of installation: (fixed, plug in, withdrawable: ~ Withdrawable

3.8. Degree of protection: {IP code) IPZQ

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

4.8. Integral fuses (integrally fused circuit-breakers) N/A
Type and characteristics of SCPD

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

4.9. Switching overvoltages: (when Uimp. is declared) . ..: YeS

7.3 Electromagnetic compatibility (EMC) Yes
Environmenf A or B nnnsnens e e !

Circult-breaker for use on phase-earthed systems : Yes

---------

Circuit-breaker for use in IT SYStEMS ..ol 165
( Rated and limiting values, main circuit ... it
- rated operational voitage: Ue (V). : 415 VI500 V/G90 V AC
- rated insulation voltage: Ui (V)...cccccoinrvmnnnnnnncnncanin : 630 V
~ rated impulse withstand voltage: Uimp (kV)..c.oioe : 8kV
- rated operational current: Ie (A}, e 250 A
= KIind Of GUITENL.....cvvecccrmrscnsn st sar e saasmsasienes : AC
- conventional free air thermal current: [th (A)... . 280A

- conventional enclosed thermal current; Ithe (A).........: NIA
- current rating for four-pole circuit-breakers: (A)u.ov: NIA

- number of poles T 3

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

- rated frequency: (Hz) . 50/66 Hz : //i
. . /
£,
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Rated dyty:

¥ il
";“v&; ﬁ & J &0

.;.apg"‘ﬁm W"Q’Q&?w T o & .3-" ,‘Ay. =

rated witimate short-circult breaking capacity: lcu (kA):

rated service short-circuit breaking capacity: Ics (kA)..:

415V 36 kA, 500 V 16 kA, 690 V 10 kA
415V 18 kA, 500 V8 kA, 680 V 5 kA

- elght-hour duty
- uninterrupted dULY: U {A) urcrsrnsesesseneesesn,

_:%: _.“‘;:,.. -t .rﬁs%% . : - “\":.‘4—,3’:‘?‘{-; _ -:';_ H—a . <, ) 2 Q. * 3
Sh°”‘°ir"“‘i&ﬂ&é&‘«’-‘%’isﬂﬁy aﬁﬁ ﬁﬁﬁg g -egﬁ{f*;“ o R g R R
rated short-time making capacity: lcm (1.1} J— M5V 76 kKA

rated short-time withstand current lew (kAfs) .......... 25kAM1s
Control circuits : ‘ @ ; g f ¥ A Nmf'“ ‘
g‘!ectrﬁgﬁ’contr’g’i circuns .{}_: ﬁf : .; ; ﬁsv’ )
- Kind of current: (AC, DG} ...oviveereecececrvensieecserssesenssees -
- rated frequency: (Hz).......... --
« rated control circuit voltage: Uc (nature, frequency, V): -
- rated control supply voltage: Us {(nature, frequency V) -

Air supply control circuits:(pneumatic or electro-pneumatic) :--

- ufilization category: (AC, DC, current and voltage).....:
Short-circuit characteristic
- Rated conditional short-circuit current (KA) ......ceuerne. :

- Co-ordination of short-circuit protective devices.........:

~Kind of Protective evite ...

- rated pressure and its imit ... .eeconeinesecennsessnenn, - -

- volumes of air, at atmospheric pressure, required for --

each closing and each opening operation ...................?
ool F S F F T ® Ty T
Rated and limiting values, auxiliary circuits ........o.o...., : ﬁ
- rated operational voltage Ue (V)......cvunn. srerer e : 500 VAC 240VDC

- rated insulation voltage: Ui (V) ccreviiecoinesesesseenns : 500V AC z40VDC

- rated operational current; 18 (Al.crienricsisncnennennnsd 2AAC 0,2 ADC

- Kind of current......cvececieenins sxerreien M i AC/DC

- rated frequency: (Hz)....mwnis s 50/60 HZ

- number of CIrcuits v, S ——— : 1

- number and kind of contact elements.......ueninns laorib

- rated uninterrupted current: I {A) e seeseseererenens 10A

2 AI500 VIAC15 0,2 A /240 VIDC13

-

TRF No. IEC60847-2D
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2) Qver-current release ... ververvespsaen i raneen ; Yes
a) INstantaneous ... e, V- Yes
b) definite time delay ... ————— : X
¢) inverse time delay ....... SR X

- Independent of previous load.....ceenicnninens EPIP— : X

- dependent on previous load; (for example thermal type X
TClEASE) i Frvanar s e erersninaes’

3} Undervoltage release {for opening) ....ccoueeiunenns T :  Yes
4) Other releases ... Ve X

Characteristics : )

1) Shunt release and undervoltage release {for opening).:

- rated control circuit voltage: Uc ( nature, frequency, V) : AC24V,48V, 110V, 230 V, 400 V,500 V
DC 24Vv48V,110V,220V

- kind of current......cvinieiiens ACIDC

- rated frequency: (if AC)....cciivinins P, : 50/60 Hz
2) Over-current release ... O consennnenenn :

- rated current.. e, vy - 250 A

- kind of current.......uv . e : AC

- rated frequency: (if AC)........ e 50/60 Hz
~ current sefting {or range of settings).....uviivieires 0,4-11Ir
- time settings (or range of settings)............. PRI

TRF No. IEC60S47-
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Test item PATHCUIATS v veresssrererend
Classifieation of installation and use.................... X
SUPPlY COMMECHON covvcrvrvtriverseserseermems et X

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

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

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}

TOSHING cor it &

Date of receipt of test item .eevvureee v, : 08.01.2007

Date (s) of performance of testS ..o, 1 25,01.2007 - 06.03.2007

General remarks:

The test résults 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 (point) is used as the decimal separator.

General product information:

TRF No. |EC 60947_2D
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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 instalied.
- rated current: 250 A
- suitability for isolation, if applicable, with the P
symbol "3
- 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: $ f}; #
~manufacturer's name or trademark OEZ P
- type designation or serial number BD250 P
- |EC 60947-2 if the manufacturer claims P
compliance with this standard.
- utilization category A P
- rated operational voltage(s) Ue 415V, 500 V, 630V AC P
- Circuit-breaker for use in IT systems: Circuit-breaker is sultable P
Clrcuit-breaker for which atl values of rated foruse in IT systems
voltage hiave not been tested according to annex
H or are not covered by such testing, shall be 415V, 500 V, 690 V
identified by the symbol'™ which shall be marked
on the circuit-breaker immediately following these
values of rated voltage
- value (or range) of the rated frequency and/or 50/60Hz P
the indication DG (or symbol)
. rated service short-circuit breaking capacity. Ics {18 kA/415 V, 8 kAI500 V, P
5 kA690 V /\
- rated ultimate short-circuit breaking capacity. lcu |36 kA/415 V, 16 P
10 kAJGS0 V
- rated short-time withstand current, (lcw) and N/A
associated short-time delay, for utilization
category B
- line and load terminats, unless their connection P
is immaterial

TRF No. IEC 60847_2D




=

Page 9 of 133

Report No.604548-01/001

IEC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict

- neutral pole terminals, if applicable, by the letter
N

N/A

- protective earth terminal, where applicable, by
the symbol acc. 7.1.9.3 of part 1

- ref, temperature for non-compensated thermal
releases, if different from 30°C

+40°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)
(if higher than specified in 4.3.5,1)

75 kAM15 VY

- rated insulation voltage. (Ui} if higher than the
maximum rated operational voltage)

690V

- rated impulse withstand voltage {(Uimp), when
declared,

8 kV

- pollution degree if other than 3

- conventional enclosed thermal current (Ithe) if
different from the rated current:

[th=In

- IP Code, where applicable:

P20

- minimum enclosure size and ventilation data {if
any} to which marked ratings apply:

NIA

- defails of minimum distance between circuit-
breaker and earthed metal parts for circuit-breaker
intended for use without enclosure:

Vide catalogue

« I.m.s senging if applicable, according to F.4.1.1

- suitability for environment A or B

B

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:

- rated control circuit voltage of the closing
device, and rated frequency for AC:

and/or of the under-voltage release, and rated

A
- rated control circuit voltage of the shunt re[eas&
frequency:

48,110,230,400,500 VAC
24,48,110,220 VDC

50/60Hz

- rated current of indirect over-current releases:

N/A

- number and type of auxiliary contacts and kind
of current, rated frequency (if AC) and rated
voltages of the auxiliary switches, if different from
those of the main circuit,

Vide catalogue

TRF No. IEC 80947 _2D
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e} Terminal shall be clearly and permanently identified in acc. with IEC 80445 and
annexL:
- line terminal P
- load terminal P
- neutral pole terminal "N" N/A
- protective earth terminal @ NIA
- terminal of coils (A/B) N/A
- terminal of shunt release ( B) P
- terminals of under-voltage release (1) P
- terminals of interlocking electromagnets (E) N/A
- terminals of indicated light devices (X) N/A
- terminals of contact elements for switching NIA
devices {ho)
71 CONSTRUCTION {F 7 %
711 Withdrawable circuit-breaker P

In the disconnected position {main- and auxiliary circuits)

Isolating distances for circuit-breaker suitable for (16 mm P
isolating warranted:

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

Mechanism fitted with interlocks which only P
permit the isolating contacts to be separate or re-
closed when main contacts are open /\ ' M

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

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

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

71141 Resistance to abnormal heat and fire 1EC 609471
part 1

RF No. IEC 80947_2D
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712 part | Current-carrying parts and their connection IEC 60947-1 P
1
. o EE ¢
713 Clearances and creepage distances; T
For circuit-breakers for which the manufacturer has declared a value of rated f , n :f
impulse withstand voltage. (Uimp.) B gg
Clearances distances: 20 mm : ; ; R
- Uimp is given as; 8 kv & ’ ;i —ﬂ
- max. value of rated operational voitage to earth {400 V % %w% *
............................................................... - H gg‘d&; {
- nominal voitage of supply system: . 5% ‘EF% , (
- overvoltage category: v é*j;'i ; .
- pollution degree: 3 ] ;; *gv
- fleld-in or homogeneous: inhomogeneous 3,,: ty
- minimum clearances (mm): 8 mm 7 ég\% A
- measured clearances (mmy): 19,4 mm P
Creepage distances: Y f’%’“?’ .
- rated insufation voltage Ui (V) 690 V T W
L. B
- pollution degree 3 o @ ¢
- comparative tracking index (V) 400V o %g'g%‘
- material group 2 '
Minimum creepage distances (mm) % mm
Measured creepage distances (mm) 23,7 mm — P (
744 part |Actuator \
1
7.1.41 Insulation
part 1
The actuator of the equipment shall be Insulated P
from the live parts for the rated insulation voltage
and, if applicable, the rated impulse withstand
voltage
If it s made of metal, it shall be capable of being C} ', N
satisfactorily connected to a protective conductor # 3 )/.\
unless it is provided with additional reliable af s u)
insulation a ? 5 |

TRF No. IEC 60947_?0 /// - Do
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If it is made of or covered by insulating material,
any internat metal part, which might become
accessible in the event of insulation failure, shall
also be insulated from live paris for the rated
insulation voitage

71.4.2

Direction of movement

The direction of operation for actuators of devices
shall normally conform to |[EC 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

7.1.5 part

Indication of contact position

7.1.51
part 1

Indicating means

When an equipment is provided with means for
indicating the closed and open positions, these
positions shall be unambiguous and clearly
indicated

This is done by means of a position indicating
device (see 2,3.18)

If symbols are used, they shall indicate the closed and open position

respectively, in accardance with 1EC 60417-2:

A
o F
e

T,
v ¥

St
N

- g

B

- 60417-2-IEC-5007 1 On (power)

- 60417-2-1IEC-5007 0 Off (power)

For equipment operated by means of two push-
huttons, 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 606073

715.2
part 1

Indication by the actuator

RF No. 1EC 60847 2D
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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 contaets; 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

7.1.6

Additional safety requirements for equipment suitable for isolation

7.1.6.1

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

funetion. 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

- visibility of the moving contacts

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

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.

- minimum clearances across open contacts (see
Table XIlI, Part 1) {(mm) :

/\,

8 mm

- measured clearances (mm):

20 mm |

- test Uimp across gap (kV) :

8kv

7.1.6.2

Supplementary requirements for equipment with provision for electrical

interlocking with contactors or circuit-breakers:

auxiliary switch shall be rated according to
IEC 60 947-5-1

TRF No. IEC 60947_2D
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If equipment suitable for isolation is provided with
an auxiliary switch for the purpose of electrical
interlocking with contactor (8) 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 between 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
interrupts the current before the main poles of the
equipment open

NIA

Unless 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

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

NIA

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

NIA

A sultable opening time interval may also he
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 '

(M

NIA

7163

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
padlockis} installed

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

test force F applied to the actuator in an atternpt to
operate to the closed position (N} :

60N

rated impulse withstand voitage (kV} :

8 kv

test Uimp on open main contacts at the test force

RF No. IEC 60847_2D
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747

Terminals

7.1.7.4

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

T
P

Terminal connections shall be such that
necessary contact pressure is malintained

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 dispiaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced
below the rated value

7.1.7.2

Connection capacity

type of conductors :

cable

minimum cross-sectional area of conductor
(mm?) ;

maximum cross-sectional area of conductor
{mm3)

120 mm?

number of conductors simuitaneously
connectable to the terminal ;

7.1.7.3

Connection

13
el

By

terminals for connection to external conductors
shall be readily accessible during installation

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

E\_

7.1.7.4

Terminal identification and marking

terminal intended exclusively for the neutral
conductor

protective earth terminal

other terminals

7.1.8 part

Additional requirements for equipment provided with a neutral pole

AL

When an 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.).

// o
i
\

TRF No. IEC 50947_2D
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A switched neuftral pole shall break not before and
shall make not after the other poles

N/A

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

NIA

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

N/A

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

N/A

71.9

Provisions for protective earthing

£ B
e he)

7494

The exposed conductive paris {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 terminal for connection to an
earth electrode or to an external protfective
conductor

N/A

part 1

This requirement can be met by the normal
structural parts providing adequate electrical
continuliy and applies whether the equipment is
used on its own or incorporated in an assembly

NIA

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 located as to exclude any contact with live
parts

N/A

7192
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

The protective earth terminal shall be suitably
protected against corrosion

TRF No. [EC 60947_2D
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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

The protective earth terminal shall have no other
function, except when it is intended to be
tonnected to a PEN conductor (see 2.1.1.5 — Note).
In this case, It shall also have the function of a
neutral terminai in addition to meeting the
requirements applicable to the protective earth
terminal

7.1.9.3

Protective earth terminal marking and
identification

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

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

Graphical symbol to be used:

60417-2-IEC-5019 @ Protective earth (ground)
in accordance with IEC 60417-2

7110

Enclosure for equipment

7.1.10.1

Design

i
\’ug

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

N/A (

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
conneacted 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

TRF No. IEC 60947_2D
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integral or not, pravided with threaded conduit
enfries, intended for the connection of extra heavy
duty, rigid threaded meta! conduits complying
with IEC 60981, shall withstand the stresses
occurring during its installation such as pull-out,
torque, hending

1EC 60947-2
Clause Requirement + Test Result - Remark Verdict
The removable parts of the enclosure shalf be NfA
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
When an enclosure is so designed as to allow the N/A
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- N/A
buttons, if shall not be possible to remove the
buttons from the outside of the enclosure
74402  |insulation g ¥
If, In order to prevent accidental contact between a P
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
7.1.11 Degree of protection of enclosed equipment . g@&
Degree of protection. P20 F; N ? ‘.-i
Test for first characteristic. P20 @é%@g
Test for first NUMEral ... : 2 P
Test for second characteristic P20 : ;’g%
Test for second numeral .. 0 P
; . . . e B
7112 Conduit puil-out, torque and bending with metallic condui DR
part 1 - pib t
Polymeric enclosures of equipment, whether \ NIA

/

TRF No. IEC 60947_2D (/
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7.2

Performance requirements

7.21

Operating condition

7.2441

Ciosing

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

7.21.11

Dependent 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

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

NIA

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 kA; in this
case, a rated short-circuit making capacity can be
assigned

N/A

7.2.4.1.2

Independent manual closing

Sl &

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

P

7.211.3

Dependent power closing

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

TRF No. [EC 60947_2D
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At 85% of the rated control supply voltage, the N/A
closing operation shali be performed when the
current 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, in a time not exceeding this maximum
time limit.

72114 |Independent power closing %‘?‘%‘E

A circuit-breaker having an independent power N/A
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 : NIA
well as the closing control components, shall be
capable of operating in accordance with the
manufacturer's specification

72145 |Stored energy closing ]

"‘7‘%'[; e
L
'l;ﬁ.q;i

Capable ensuring closing of the circuit-breaker in N/A
any condition between no-load and its rated
making capacity

-when the stored energy is retained within the “ NIA
circuit-hreaker, a device Is provided which
indicates when the storing mechanism is fuliy
charged. '

- means for charging the operating mechanism NIA
and elosing control components operates when

auxiliary supply voltage is between 85% and 110%
of the rated control supply voitage. }l/\

- not possible far the moving contacts to move ~ \ N/A
from the open position, unless the charge is
sufficient for satisfactory completion of the
closing operation.

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

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

- For trip free circuit-breaker it shall not be N/A
possible to maintain the contacts in the touching-

or closed position when the release is in the ; .
position fo trip the circuit-breaker. @m

TRF No. |EC 60947 _2D 4
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17.2.1.2

Opening

5
G
B

7.21.24

Circult-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

h
s

7.21.2.2

Opening by undervoltage releases

Wi, e

7.21.3.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

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 equipment at
supply voltages equal to or above 85% of its rated
value

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

72131
part1

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

7.2.1.23

Opening by shunt releases

N/A

7214
part 1

Limits of operation of shunt releases

4D

-.% ‘ZS oo
. Lo
A A ) '_3‘

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

7.21.5
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

TRF No. IEC 60947_2D
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7.21.24

Opening by over-current releases

a)

Opening under short-circuit conditions

i w2 8-
s L
i,},u;;d&.

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

T [ .

Where necegsary for over-current co-ordination
the manufacturer shall provide information
{usually curves) showing

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

- Pt characteristics for circuit-breakers of
utilization category A and, if applicable, B for
circuit-breakers with instantaneous override (see
note to §.3.5)

b)

Opening under overload conditions

e
Tt
i ©

AP
b

Instantaneous or definite time-delay operation

The release 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

2}

Inverse time-delay operation

._.\ -

s .
2B
+ 3

Af the reference temperature and at 4,05 times the
current setting with the conventional non-tripping
current, the opening release belng energized on all
poles, tripping shall not occur in less than the
conventional time from the cold state, 1.e. with the
circuit-breaker at the reference temperature

)

Mareover, 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
conventionat tripping current, tripping shall then
occur in fess than the conventional time later

If a release is declared by the manufacturer as
substantially independent of ambient temperature,
the current values of table 8 shall apply within the
temperature band declared by the manufacturer,
within a tolerance of §,3%/K

The width of the temperature band shall be at least

10 K on either side of the reference temperature

} TRF No. IEC 60947_2D
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7.24.2

Operational performance capability

7.24.2
part 1

The operational performance off-load for which
the tests are made with the controf circuits
energized and the main cireuit 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

P

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

TESTS

8.24

Mechanical properties of terminals

Mechanical strength of terminals

maximum cross-sectional area of conductor
(mm?) :

120 mm?®

diameter of thread {mm) :

8 mm

torque (Nm) ;

15 Nm

§ times on 2 separate clamping units

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

conductor of the smailest cross-sectional area 10
{mm?) :
number of conductors of the smallest cross 1
section : v /‘\ A
diameter of bushing hole (mm) : 25 ( l/U \
A
height between the equipment and the platen : 280 mm \
mass at the conductor(s) (kg) : 2,0
.| 135 continuous revolutions: the conductor shall
neither slip out of the terminal nor braak near the
clamping unit
Pull-out test
force {N) : 90
TRF No. IEC 60947_2D )
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14 min, the conductor shall neither slip out of the meets P
terminal nor hreak near the clamping unit

conductor of the largest cross-sectional area 240
{mm?):
number of conductors of the fargest cross 1
section :
diameter of bushing hole (mm} : : 25
height between the equipment and the platen : 464 mm
mass at the conductor{s} (kg} : 20
135 continuous revolutions: the conductor shall
nelther slip out of the terminal nor break near the
clamping unit
Pull-out test ﬁ% i =z ‘%%a;: ‘
force (N} : 578 N - gé‘ '
1 min, the conductor shall neither slip out of the meets P
terminal nor break near the clamping unit
conductor of the largest and smallest cross- - F A z
sectional area (mm?) : CANE
BT o
number of conductors of the smallest cross - ' jf‘ i
section, number of conductors of the largest cross _ N O S
section v
i3 w;(l:*-:-ra-,
diameter of bushing hole (mm): -- J i
helght between the equipment and the platen : - %%%ﬁér’
mass at the conductor(s) (kg): -- f‘g & .
435 continuous revolutions: the conductor shall N/A
neither slip out of the terminal nor break near the
clamping unit _ N
T, o
Pull-out test ( M ?é’ &
T ‘\b ” ‘«-{,
force (N} : U \ g Y
1 min, the conductor shall neither siip out of the NIA
terminal nor break near the clarnping unit
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8.3.3

TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS

8.3.31

Tripping limits and characteristic

8.3.31.2

Opening under short-circuit conditions

Manufacturer's name or trademark

OEZ s.r.0.

Type designation or serial number

D250

Sample no;

1

Rated operational voltage: Ue (V}

415 V,500 V,690 V AC

Rated current: in (A)

250 A

Ambient temperature 10-40 °C -

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

2500 A

Range of adjustable setting current. (A)

2500 A

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

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

2000 kA

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

L1.L2:

Lf-1.3:

L2-L3:

No operate of the release
No operate of the release
No operate of the release

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

L1-L2:
L1-L3:
L2-L3:

N/A

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

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

releases: L1-L2:
L1-L3:
L2-L3:

TRF No. IEC 60947_2D
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Operating time: > twice time delay stated by the N/A
manufacturer, in the case of definite time delay
releases: 11-L2:

L1-L3:

L2-L3:
Test current: 120% of the rated, or minimum 3000 kA P
adjustable setting current: (A)
Operating time: <0,2s in case of Instantaneous
releases: L1-L2: operate of the release

L1-L3: operate of the release P

L2-1.3: operate of the release
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
Test current: 120% of the maximum adjustable N/A
setting current: (A)
Operating time: <0,2s in case of instantaneous NIA
releases: L1-1.2:

L1-L3:

L2-1.3:
Operating time: < twice time delay stated by the NIA
manufacturer, in the case of definite time delay
releases; L1-1.2:

L1-L3:

L2-13:
Test current: tripping current declared for single 2500 A P
pole operation (A)
Operating time: < 0,2 s in case of instantaneous P

release: l.1:
L2:
L3

operate of the release
operate of the release

operate of the release

Operating time: < twice time delay stated by

manufacturer in case of definite time delay

refleases L1:
L2:
L3:

N/A

TRF No. {EC 60847_2D
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8.3.3.1.3 | Opening under overload conditions r* g
a) Instantaneous or definite time-delay releases . L

Manufacturer's name or trademark OEZ s.r.0. ‘

Type designation or serial number BD250

Sample no: 1

Rated operational voltage: Ue (V) 415 V,500 V,690 V AC

Rated current: in (A) 250 A

Ambient temperature 10-40 °C ;

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

1000 A - 2000 A

Range of adjustable setting current. {A) 1000 A - 2000 A P
Time delay stated by the manufacturer, in the case N/A
of definite time delay releases.

Test current: 90% of the rated, or minimum 800 A P
adjustable setting current: (A)

Operating fime: >0,2s in case of instantaneous No operate of the release P
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 adjustahle 1800 A P
setting current: {A)

Operating time: >0,2s in case of instantaneous No operate of the release P (
releases

Operating time: > twice time delay stated by the NIA
manufacturer, In the case of definite time detay

releases.

Test current: 110% of the rated, or minimum 1100 A P
adjustable setting current: (A) N/A
clrcuit-breaker with neutral pole: 1,2x110% (A) My

Operating time: <0,2s in case of instantaneous operate of W\%ase P

releases:

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

TRF No. IEC 60947_2D
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Test current: 110% of the maximum adjustable P
. 2200 A

setting current; (A) [

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

Operating time; <0,2s in case of instantaneous operate of the release P

releases

Operating time: < twice time delay stated by the NA

manufacturer, in the case of definite time delay

releases.

b) Inverse time delay releases éﬁ;a;aﬁ%
Manufacturer's name or trademark OEZ s.l.0. T
Type designation or serial number BD250 HL e
Sample no: 1 ,* )

Rated operational voltage: Ue (V) 415V, 500V, 690 VAC sa i a
Rated current: In {(A) 250 A E 3 % ?f‘
For releases dependent of ambient air NiA
temperature: Reference temperature
Test ambient temperature (°C ) N/A
If test made at a difference ambient temperature: NIA
Acc, manufacturer’s correction
temperature/current data:
Range of adjustable setting current: {A) NIA
For releases independent of amblent temperature: P
Test made at 30°C and/or at 20/40°C
Test ambient air temperature: 3o°C . P
Releases, dependent of ambient air temperature: NIA
Reference temperature (°C) .

&
Releases, independent of ambient air temperature: p
at 30°C
Test current: 105% of the rated, or minimum 105 A P
adjustable setting current: (A) i
Conventional non-tripping time: No operate of the release P
1h when In < 63A, 2Zh when in> 63 A
Test current; 130% of the rated, or minimum 130 A
adjustable sefting current: (A)

RF No. {EC 609847 _2D /
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i-or 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:
<1h when In < 63A, <2h whon In > 63 A

Operate of the release

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

263 A

Conventional non-tripping time:
1h when In < 63A, 2h when In > 63 A

No operate of the release

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

325A

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

Operate of the release

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

Test ambient air temperature:

40°C

Test current: 105% of the rated, or minimum
adjustable setting current: (A)

105 A

Conventional non-tripping time:
1h when In < 63A, 2h when In> 63 A

No operate of the release

Test current: 130% of the rated, or minimum
adjustable setting eurrent: (A)

130 A

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

(see 8.3.3.1.1}, the test current at the
conventional tripping current shall be multiplied
by the factor 1,2,

v

NIA

Conventional tripping time:
<1hwhenin <63A,<2h whenin>63 A

Operate of the release

Test current: 105% of the maximum adjustable
setfing current: (A)

263 A

Conventional non-tripping time:
1Th when In <63A, 2hwhenIin> 63 A

No operate of the release

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

325 A

TRF No. [EC 60847_2D
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For circuit-breakers having an identified neutral N/A
pole provided with an overload release
(see 8.3.3.1.1), the test current at the
conventional tripping current shall be muitiplied
hy the factor 1,2,
Conventional tripping time: Cperate of the release P

<fih when In <63A,<2Zh whenin > 83 A

time/current characteristic of the releases conform
the manufacturer

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

to the curves provided by

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

fhe releases conform to the curves provided by
the manufacturer, (within the stated tolerances)

Releases, independent of ambient air temperature: | 30°C P
at30°C

Test current: Instantaneous P
at current specified by the manufacturer to verify | refease20% .

the timefcurrent characteristic of the releases short-circuit release +10%
conform to the curves provided by the Inverse time-delay

manufacturer. releases +30%

o at the rated, or minimum adjustable setting

current; (% or A)

Tripping time acc. timefcurrent characteristic of P

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

o at the rated, or minimum adjustable setting
current: {% or A}

Releases, independent of ambient air temperature: af 20°C or 40°C gg %gg
Test ambient air temperature: 40°C P
Test current; Instantaneous

release+20%

short-circuit release +10%
Inverse time-delay
relpases \%

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

TRF No. iEC 60947 _2D
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8.3.3.14 |Additional test for definite time-delay releases Efr
a) Time delay YR % s
Test is made at a current equal to 1,5 times the current sefting
overload releases: (all phase poles loaded) NIA
for circuit-breakers having an identified neutral NIA
pote provided with an overload release, the test
current for this release shall be 1,5 times the
current setting;
short-circuit releases: N/A
two poles in series carrying the test current, using
successively all possible combinations of poles (
having a short-circuit release,
* | Test current: 1,5 times of the rated, or minimum N/A
adjustable setting 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: (s}. L1-L2: N/A
L1-L3:
L2-L3;
Time-delay: between the limits stated by the ' N/A
manufacturer;
Test current: 1,5 times of the maximum adjustable NIA
setting current: (A)
Operating time, overload releases: (s) N/A
Time-delay: between the limits stated by the NIA (
manufacturer: i
Operating time, short-circuit releases: (s). L1-L2: N/A
L1-L3:
L2-13:
] . A4 v
Time-delay: between the limits stated by the N/A
manufacturer:
b) Non-tripping duration 2
Firstly, the test current equal to 1,5 times the current setting is maintained fora %
time interval equal to the non-tripping duration stated by the manufacturer.

A

overload releases: (all phase poles loaded) //\Y /
-
V2

TRF No. IEC 60947_2D
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short-circuit releases: NIA
two poles In series carrying the test current, using
successively all possible combinations of poles
having a short-circuit release,

Test current: 1,5 times of the rated, or minimum NIA
adjustable setting current: (A)
Time interval: non-tripping duration stated by the NIA
manufacturer: (s)
Operating time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases: NIA
the circuit-breaker does not trip: L1-L2:

L1-L3:

L2-13:
Test current: 4,5 times of maximum adjustable N/A
setting current: (A)
Time interval: non-tripping duration stated by the ' NiA
manufacturer: (s)
Operating time, overload releases: N/A
the circuit-breaker does not trip:
Operating time, short-circuit releases: N/A
the circuit-breaker does not trip: Li-L2:

L1-L3:

L2-L3:
Then, the current Is reduced to the rated current and maintained at this value N
for twice the time-delay stated by the manufacturer. The circult-breaker shall wa%g
nOt trlp‘ Sar -J«i~d‘-ﬂ:5ﬁ:“'
Test current; of the rated, or minimum adjustable NIA
softing current: (A)
Time interval: twice the delay-time stated by the N/A
manufacturer: (s) (\ A\
Operating time, overjoad releases: U \ N/A
the circuit-breaker does not trip:

| Operating time, short-circuit releasas: N/A

the circuit-breaker does not trip: L1-12:

L1-L3:

L2-L3:

Test current: maximum adjustable sefting
current: {A)

ATRF No.IEC 60947_2D
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Operating time, overload releases: NIA
the circuit-breaker does noft trip:
Operating time, short-circuit releases: NIA
the circulf-breaker does not trip: L1-L2:
L1-L3:
L2-L3;

8.3.3.2 Test of dielectric properties, impulse withstand voltage (Vimp indicated):

8.3.34 The 1,2/50ps impulse voitage shall be applied five times for each polarity at
part1 intervals of 1s minimum

- rated impulse withstand voltage (kV) : 8 kV main circuits
6 kV auxiliary circuits (
- sea level of the laboratory: 340m p
- test Uimp main circuits (kV) : 9,6 kV P
- test Uimp auxiliary circuits (k) : 7.2kV P
- test Uimp control circuits (kV) : NIA
- test Uimp on open main contacts (equipment 14,5 kV P
suitable for isolating) (kV) :
a) Application of test voitage
i} Between all terminals of the main circuit P
connected together {incl. control and auxiliary
circuits connected to the main circuit) and the
enclosure or mounting plate, with the contacts in )
all normal positions of operation. M
ii} Between all terminals of the main circuit and the \/ P
other poles connected together and to the .
enclosure or mounting plate, with the contacts in (\
all normal posltions of operation,
iii) Between each control and auxiifary circuit not P
normally connected to the maln circuit and:
- the main circuit
- other circuits
- exposed conductive parts
- enclosure of mounting plate
iv) equipment suitable for isolation
equipment not suitable for isolation
- no unintentional disruptive discharge during the
test's

TRF No. IEC 60947_2D _
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Test of dielectric properties, dielectric withstand voltage {Uimp not indicated): f%%é;é;
N/A

- rated insulation voltage (V) :

- main circuits, {est voitage for 1 min (V) NIA
- auxiliary circuits, test voltage for 1 min (V) NIA
- control circuits, test voltage for 1 min (V) N/A

8.3.3.2.2 |Application of test voitage

1) with circuit-breaker in the closed position

- between all live parts of all poles connected
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 ferminals of one side connected P
together and the terminals of the other side
connected together,

b) Control and auxiliary circuits

>

o

1) - hetween all the control and auxiliary circuits
which are not normally connected to the main
circuit, connected together, and the frame of the /

circuit-hreaker.

2) -where appropriate, between each part of the P
control an auxiliary circuits which may be isolated
from the other parts during norma! operation and
all the other parts connected together.

No unintentional disruptive discharge during the P
tests

8.3.3.2 For circult-breaker suitable for isalation, the 0,02 mA P
leakage current shall be measured through each
pole with the contacts in the open position, ata
test voltage of 1,1 Ue, and shall not exceed 0,5mA,

TRF No. IEC 60947_2D
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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

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

b)

Mechanical operation

A circuit-breaker with dependent power operation
shall comply with the requirements stated in
7.2113

N/A

A circuit-breaker with dependent power operation
shall operate with the operating mechanism
charged to the mintmum 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 hy the Indicating
device

NIA

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 circult-
breaker are stated by the manufacturer, such
times shall comply with the stated values

c}

Undervoltage releases

Pt
o

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

o [l
e

TRF No. IEC 80947_2D
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Drop out voltage

i

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

P

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

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

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

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

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

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 voitages

Test for limits of operation

g
e gy
m.w.
iw

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

N

o

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

i)

Performance under overvoltage conditions

With the eircuit-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

TRF No. IEC 60947_2D




Page 37 of 133

Report No.604548-01/001

IEC 60947-2

Clause

Requirement + Test

Result - Remark

Verdict

d)

Shunt refeases

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

It shall be verifled that the release will operate to
open the circuit-breaker at 76% 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

Int 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

BD250

Sample no:

Rated currentn (A)

250 A

Rated operational voltage: Ue (V)

690V

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

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

230\1@\

oo B

[P

Rated control supply voitage undervoltage
releases: Uc (V)

230 VAC

Ambient temperature 10-40 °C ;

23°C

Number of operating cycles per hour

180/hour

Number of cycles without current (total)
(closing mechanism energized at the rated Uc)

30000

Number of cycles without current (without
releases)

27000

Applied voltage: closing mechanism (V)

NIA

10% of total cycles for circuit-breaker with fitted
shunt release:;

(60% at the beginning- and 50% at the end of the
test.}

Energized at the rated Uc

3000

Applied voltage: shunt releases (V)

500V AC

TRF No. IEC 60947 2D
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10% of total cycles for circuit-breaker with 3060 P
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 P
undervoltage releases,
(Shall not possible to close the circuit-breaker.)
Applied voltage: undervoltage releases (V) 24V AC P
Electrical components do not exceed the value NIA
indicated in tab. 7. S

8.3.3.3.4 |Qperational performance capability with current.
Rated current: In {A) 250 A
Maximum rated operational voltage: Ue (V) 680 V
Conductor cross-sectional area (mm?) : 120 mm? P
Number of operating cycles per hour 120fhour P
Number of cycles with current (total) 3000 P
(closing mechanism energized at the rated Uc)
Applied voltage: closing mechanism {V) -~ N/A
For circuit-breaker fitted with adjustable releases, p
test shall be made with the overload setting at
maximum and short-circuit setting at minimum, 0 A
Conditlons, make/break operations: /V A
- test voitage U/e = 1,0 (V) ....coconvinsnnnnannens L1 750V P
......................................................................... 1.2 750V
......................................................................... L3: 750V
- test current e = 1,0 (A) .o L1: 250 A P
......................................................................... L2: 250 A
......................................................................... L3: 250 A
- power factorfiime constant; 0,8
- frequency: (Hz) 50 Hz
- on-time (ms): 60 ms
- off-time (s): 20s
Electrical components do not exceed the value
indicated in tab. 7.

TRF No. IEC 60847 _2D
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r&_3.3.3.5 Additional test of operational performance capability without current for - f ?’ N
withdrawable circuit-breaker. i é
Number of operations eycies : 100 P
After test, the isolating contacts, withdrawable P
mechanism and interlocks shall be suitable for
further service.

8.3.34 Overload performance

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

Type designation or serial number BD250
Sample no: 1
Rated current In (A) 250 A
Rated operational voltage: Ue (V) 690V
Rated controi supply voltage of closing -

mechanism: Uc (V)

Rated control supply voitage of shunt releases: 230V AC 7 §
Uc (V) 22 8
Rated control supply voltage undervoltage 230V AC { 5% g
releases: Uc (V) % 23
Ambient temparature 10-40 °C : 22°C P
Number of operating cycles per hour - 120 P
Maximum rated operational voltage: Ue (V) PBD VAC P
Number of operating cycles per hour kxzo Q ™ P

AV N
Number of cycles with current (total) P (
(closing mechanism energized at the rated Uc)

Applied voltage: closing mechanism (V) 725V AC

For circuit-breaker fitted with adjustable releases,
test shall be made with the overload/short-circuit
settings at maximum,

Conditions, overload operations:

- test voltage UfUe = 1,05 (V) vocccvrnvrerincansns L1: 725V AC P
......................................................................... L2: 728V AC
......................................................................... L3: 725V AC

......................................................................... Li: 1500 A
......................................................................... L2: 1500 A

......................................................................... L3: 1500 A

TRF No. [EC 60947_2D
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- power factor/time constant: 0,8 P

- Number of cycles manually opened: 9

- Number of cycles automatically opened by an
overload release: 3

nl

- frequency: (Hz) 50 Hz

- on-time max 2s:

8.3.35 Verification of dielectric withstand i; 1

- equal to twice the rated operational voltage with | 1380 V
a minimum of 1000 V

- no breakdown or flashover

8.3.36 Verification of temperature-rise

- the values of temperature-rise do not exceed P
the those specified in tab. 7.

Temperature rise of main circuit terminals <80 K |Max. 63 K P
(K):

conductor cross-sectional area (mm?) : 120 mm?

test current le (A} : 250 A

8.3.3.7 Verification of overload releases § i

Test current: 1.45 times the value of their current (3625 A
setting at the reference temperature: (A)

Convenfionatl tripping time: 31718” P
<th when In <63A,<2h whenIn > 63 A (\

8.3.3.8 Verification of undervoltage and shunt release% AR g%% % ’3
Circuit-breaker fitted with undervoltage reiease§J ~ P
The release shall not operate at 70% of the
minimum control supply voltage -
and shall operate at 35% of the maximum control P
supply voltage.
Clrcult-breaker fitted with shunt releases. P
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 j
actuating force for opening (N} voovenemmncaneann : 20N

~JRF No. IEC 60947_2D )
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test force with blocked main contacts for 10s (N} |60 N

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

1

Dependent power operation

Supply voltage of 110% of rated voltage (V)......... :

NiA

Three attempts of 5 s to operate the equipment at
intervals of 5 min.

P

Independent power operation

Three attempts to operate the equlpment by the
stored energy.

Lock ability of driving mechanism in OFF-position [60 N
at test force and blocked main contacts ........... :

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

8.34

TEST SEQUENCE Il (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 BD250

Sample no: 2,;\, 4

Rated current: In (A) 2%0 A

RNl

L] o,
Rated operational voltage: Ue (V) 4{5 V560 ;690 V AC

Rated service short-circuit breaking capacity: |18 kA/415 V, 10 kA/500 V,
{kA) 5 KAIGIO V

s

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

Y. w

vl 8| Fld

*
:ﬁ%\

W e

Rated control supply voltage of shunt release: ua
Ue (V)

f. -

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

closing mec'hanism energized with 85% at the ‘E?*-l‘”\A
rated Ue: (V) ~ /’:%ﬁo

The circuit-breaker is mounted complete on its 5
own support or an equivalent support.

TRF No. IEC 60947_2D ' )
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Test made in free air: P
Distances of the metallic screen’s: (all sides) Vide catalogue P
The characteristics of the metallic screen: % g i :
-woven wire mesh N/A
- perforated metal NIA
- expanded metal P
- 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:
Fuse "F™": P
copper wire; diameter 0,8 mm, 50 mm long
Circuit is earthed at; (load-star- or supply-star Load-star P
point)
Conductor cross-sectional area (mm?) ; 120 mm? P
if terminals unmarked: NIA
line connected at; (undersidefupside) )
Tightening torques: (Nm) 151\!*\1m\ A P
Test sequence of operation: 0 —t-CO -t~ CO \ }V N P
T tost voltage UG = 1,05 (V)i L1 480V P
......................................................................... L2: 440V
......................................................................... L3: 440V
- r.m.s. test current AC/DC: (A P
............................................... ( ) L1; |17.8KAAC
......................................................................... 12: [17.8kAAC
......................................................................... L3: 18,5 kA AC
power factor/time constant : 0,26 P
- Factor "n" 2,03 P
- peak test current (A) 36,1 kA s p
ali ‘(PMC > t-
Test sequence "0 4@ o ‘%ﬁ 4 %
- max. let-through current: (kApeak) ............ L1: 10,4 kA 7 %
. |15,8 kA wY] )
18,8 kA o‘
AN

)

™ ey e
i R NI FFETr b
) LA Dy

SUNTIUEE N P
/L,»_-n‘:hj‘(f‘\‘;; !“.‘15“,
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- Joule integral Pt (A%) ..oovvoovvoovorrsso L1: [05710°A’S P
......................................................................... L2: 1,04 .10° A’s
......................................................................... L3: 1,1 10° A’s
Pause, t: (min) 3 min P
Test sequence ’CO" § é,%%g%
- max. let-through current: (kApeak) ............. L1: 18,1 kA P
......................................................................... L2: 12,3 kA
......................................................................... L3: 17,2 kA
[
- Joule integral 124t (A?8) w..coieeeevereeressreeneens L1 1,01 -1% A:s P
......................................................................... L2: 0,51.10 A’s
......................................................................... L3 1,32.10° A%
Pause, t: (min) 3 min P
Test sequence "GO 2 é’ i ‘g
- max. let-through current: (kApeak) .....ovuv.e.. L1: 12,8 kA P
......................................................................... L2: 16,6 KA
......................................................................... L3: 18,8 kA
G aZ

- Joule integral Pdt (A%S) ......oovosivvnenvenienens L1: |06.10°A%s P

" g() JL2 |118.10° A%
......................................................................... L3 |1.18.10° A%
Melting of the fusible element P
Holes in the PE-sheet for test sequence 0" ( A P
Cracks observed \ i /\ P
Test sequence of operation: 0 -t~ CQO-t-C0O \/
-test voltage Wle = 1,05 (V)i vveicerienrinen, L1: 550V P
......................................................................... L3: 550V
- r.m.s. test current AC/DC: (A P
............................................... ( ) L1: |8.2kA AC
......................................................................... L2: 8,3kA AC
......................................................................... L3: 8,4 kA AC
power factor/time constant : 0,49 P
- Factor "n” 1,7 P
- peak test current {A) : 14,0 kA m o P
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- max. let-through current; {(kApeak) ............. L1: 8,5 kA P
bvsrereese s L2 10,9 kA

......................................................................... L3: 10,6 kA
- Joule Integral Pt (AS) wemeresersesmncsne L1: 02710 A’s P
......................................................................... L2: 0,57 10" A’s
......................................................................... L3: |04810°A%
Pause, t: (min) 3 min P
Test sequence "CQO” P
- max. let-through current: (kApeak) ............. L 41,4 kKA P
......................................................................... L2: 8,1 kA
......................................................................... L3: 40,0 kA

B
- Joule integral Fdt (A7S) .oewwumssmsmsrsssserses L1:  |0:3210°A's p
......................................................................... L2: 05410 A%s
......................................................................... L3 |0:41.10°A%s
Pause, t: (min) 3 min P
Test sequence "CO" P
- max. let-throuéh current: (kApeak} ..o L1: 10,3 KA P
......................................................................... L2: 11,0 kA
......................................................................... L3: 7,6 kA

o al
- Joule Integral Pt (A28) cemervismsmmmmsuusensesass Ly |086.10 A’s P
.................. J () L: [058.10° A%
......................................................................... L3: 0,27.10° A’
Melting of the fusible element [\ i P

X A

Holes in the PE-sheet for test sequence "0” \ Y\j\ P
Cracks observed J P
Test sequence of operation: 0 -t~ C0~t—-CO P
- test voltage W/Ue = 1,05 (V).oicmivanenennns L1: 770V P
......................................................................... La: 770V
......................................................................... L3: 770V
- r.m.s. test current AC/DC: (A P
............................................... ( ) L1: |52kA AC
......................................................................... L2: |51KkA AC
......................................................................... L3: 51kA AC
power factorftime constant : 0,68
- Factor "n¥ 1.5
- peak test current (A) 7,9 KA

TRF No. IEC 60947 _2D
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Test sequence Q" P
- max. let-through current: (kApeak) ............ L1: 6,4 kA P
......................................................................... L2: 7.6 kA
......................................................................... L3: 5,9 kA
- Joule Integral dt (AS) .ouwuvmrosmseesirssns L1:  [0,191.10° A% P
......................................................................... L2: 0,34.10" A’s
......................................................................... L3: 0,28.105 Als
Pause, t: (min) 3 min P
Test sequence "CO” P
~ max. let-through eurrent: (kApeak) ............. L1: 7.9 kA P
......................................................................... L2: 5,7 kA
......................................................................... L3: 7.2 kA
B a?
- Joule integral 12dt (A%} .....ccuiveinennnsearcesirennes v |0:34. 12 ‘g‘ S P
cormsemssssesessasssansssn s L2t 0119107 A's
......................................................................... L3: 0,22.10° A’s
Pause, t: (min) 3 min
Test sequence "CO” P
- max. let-through current: {kApeak) ............. L1: 7,0 kA
......................................................................... L2: 7,9 kA
......................................................................... L3: 6,0 kA
- Joule integral Pdt {A78) .ririieremnsneenne LA Q022 - 126 A:s P
......................................................................... L2: 0,39.10° A’s
SLa | |OFRI0AS
Melting of the fusible element v N/A
Holes in the PE-sheet for test sequence "0" N/A
Cracks obhserved
8.3.4.2 Operational performance capability with current,
Rated current; In (A) 250 A
Maximum rated operational voltage: Ue (V) 690 vV
Conductor cross-sectional area (mm?) 120 mm?
Number of operating cycles per hour 120/hour
Number {5% of the number given in column 4, fah. {50
8) of cycles with current {total)
(closing mechanism energized at the rated Uc)
" |Applied voltage: closing mechanism (V)
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For circuit-breaker fitted with adjustable releases, P
test shall be made with the overload setting at
maximum and short-circuit setting at minimum.
Conditions, makel/break operations: : fi .
Sample no 2 3 4 "Mf g ’;
- test voltage U/Ue = 1,0 (V) wcmicnmnniinnne L1: M5V 500V goo v P
............ ceveeseersessaressmassersnansearassssrsasisssssemnsrraneasre L2 415V 500V 690V
........................................................................ L3 415V 500V 690V
- test current ifle = 1,0 (A) Lt 250 A P
...................................................................... - L2 250 A
.......... P UPUPRPIRPPON . 250 A
- power factor/time constant: 0,8 P
- frequency: (Hz) 50 Hz P
- on-time (ms): 60 ms P
- off-time (s}: 20s P
Electrical components do not exceed the value P
Indicated in tab. 7. .
83.43 |Verification of dielectric withstand 1T
- equal to fwice the rated operational voltage with |1 gd v P
a minimum of 1000 V 0
P
- no hreakdown or flashover \ /J \ P
Sample no 2 3 4
- the leaking current for circuit-breaker suitable (0,01 mA 0,imA 0 1mA P
for isolation: {(<2mA /1.1 Ue)
8.3.44  |Verification of temperature-rise . l% i
- the values of temperature-rise do not exceed P
the those specified in tab. 7.
Temperature rise of main circuit terminals. <80 K [Max. 64K P
(K):
conductor cross-sectional area (mm?) : 120 am” P
test current le (A): 250 A P
8.34.5 Verification of overload releases & :‘? éa‘r =
Test current: 1.45 times the value of their current |3625A P
setting at the reference temperature: {(A)
Conventional tripping time: 31247 30°45"  32°07”
<1h when In < 63A, <Zh when In > 83 A '
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8.3.4 TEST SEQUENCE Illl (Ics=lcu):
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
Sample no:
Rated current; In (A}
Rated operational voltage: Ue (V)
Rated service short-circuit breaking capacity: (
(kA)
Rated control supply voltage of closing
mechanism: Uc {V)
Rated control supply voltage of shunt release:
Uc (V)
For circuit-breaker fitted with adjustable releases,
test shall be made with the current and time
settings at maxtmum, P
closing mechanism energized with 85% at the \ )/\ NIA
rated Uc: (V)
The circuit-breaker is mounted complete on its Y NiA
own support or an equivalent support,
Test made in free air: NIA
Distances of the metallic screen’s: (all sides) N/A
The characteristics of the metallic screen:
- woven wire mesh NIA
- perforated metal NIA
- expanded metal NIA
- ratio hole areaftotal area: 0,45-0,65 N/A
- size of hole: <30mm? N/A
- finish: bare or conductive plating N/A
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of
the enclosure:
TRF No. [EC 60847_2D )
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Fuse "F™: NIA
copper wire: diameter 0,8 mm, 50 mm long

Circuit is earthed at: (load-star- or supply-star NIA
point)

Conductor cross-sectional area (mm?) : N/A

if terminals unmarked: ' NIA

line connected at: (underside/upside)

Tightening torques: (Nm) NIA
8.3.5.1 The operation of overload releases shall be verified at twice the value of their F 4 % % i&?
current setting on each pole separately. o fey

The operating time shall not exceed the max. value stated by the manufacturer ek
for twice the current setting at the reference terperature, on a pole singly. """"*’f‘ﬁ?’*{ﬁ‘%ﬁ

Time specified by the manufacturer!

- Operation timo: (8) ... L1: N/A
sermavae . O <
.......................................................................... N:
Test sequence of operation: 0 —t—CO - t-CoO NiA
- test voitagie UlUe = 1,05 (V) wovccininnnnencnss L1: ' NIA
............... RO Bt
......................................................................... L3:
- rm.s. test current AGIDG: (A) N\ N/A
.............................. veeeveensrermesnennussnrssssasraensannens L1
................... ceeerveeesrenenssnnsrsesnranersaspsnsnsisnraseessenes L2
.................................................. ST e H
) pb\a_ﬁer fac'torltime constant : NIA
- Factor "n" N/A
- peak test current (A) . NIA
Test sequence "0” : ch s
- may. let-through current: (KApeak) ... L1: | NIA
......................................................................... L2:
vernraennen TR PSPPI B L3:
- Joule integral Pdt (A®S) .o ST By H N/A

Pause, t; (tin)

TRF No. IEC 60847_2D
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Test sequence "CO” ;,k ; = %
- max. let-through current; (kApeak) .....oeevues L1: NIA
......................................................................... L2:
......................................................................... L3:
- Joule integral Pdt (A%S) ....ooveiineeeversnensesiiinnee L1: N/A
......................................................................... L2:
.. L3:
Pause, t: {(min) NIA
Test sequence *CO” ; : ﬁl
- max. let-through current: (kApeak) ......cvure L1 NfA
......................................................................... L2:
......................................................................... L3
- Joule integral 12dt (A%) ............ . L1 NIA
......................................................................... L2
......................................................................... L3:
Melting of the fusible element N/A
Holes in the PE-sheet for test sequence "0” N/A
Cracks observed N/A
8.3.4.2 Operational performance capability with current, o t, ’g_ ¥
Rated current: In (A) f . . gj é -§
Maximum rated operational voltage: Ue (V) k K /\ i E L \"
Conductor cross-sectional area (mm?) : EERER:
Number of operating cycles per hour N/A
Number {6% of the number given in column 4, tab. NIA
B8) of cycles with current (iotal)
{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.
cee .. R
Condltlong, make/break operations: R é§§%
- test voltage Wle = 1,0 (V) .cvviciriincnnca L1; N/A
......................................................................... L2:
......................................................................... L3:
-test current 1e = 1,0 (A} i icenens L1:
......................................................................... 1 2:
......................................................................... L3:

TRF No. IEC 60947 2D
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- power factor/time constant: N/A
- frequency: (Hz) NIA
- on-time (ms): ' NIA
- off-time (s): NIA
Electrical components do not exceed the value N/A
Indicated in tab. 7,
8343  |Verfication of dielectric withstand Ei Y
- equal to twice the rated operational voltage with N/A
a minimum of 1000 V
- no breakdown or flashover N/A
- the leaking current for circuit-breaker sultable N/A
for isolation: (<2mA /1,1 Ue}
8.3.44 Verification of temperature-rise | g‘%‘?ﬁ %
. the values of temperature-rise do not exceed NIA
the those specified in tab. 7.
Temperature rise of main circuit terminals. <80 K N/A
(K):
conductor cross-sectional area (mm?) : N/A
test current le (A): NIA
8.345 Verification of overload releases i égg *

sefting at the reference temperature: (A}

| Test current: 1,45 times the value of their curren\ )\/\ NIA

Conventional tripping time: 9 N/A
<1h when In < 63A, <2h when In > 63 A

8.3.54 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. ¢ 3 ‘é

Time specified by the manufacturer: N/A
- Operation time: (S) ..o e L1: MN/A
......................................................................... 1 2:
eareerseedne st e TR AT e covenmssremssbarnanrnne ey L3:
........... SO VOOPRPIOPOON | -
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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 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 circult-breakers of utilization B having a rated short-time withstand current F
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 IV,
For integrally fused circuit-breakers, test sequence V applies in place of this
sequence,
Type designation or serial number BD250
Sample no: 56,7
Rated current: In (A) 250 A
Rated operational voltage: Ue (V) 415,500,690V AC
Rated ultimate short-circuit breaking capacity: 36 kA/415V, 16 KA/B00 V,
(kA) 10 kA/B90 V
Rated control supply voltage of closing “-
mechanism: Uc {V)
Rated control supply voltage of shunt release: -
Ue (V) LA
This test sequence need not he made when lcu = E%s /v \
8.3.5.1 The operation of overload releases shall be verifie\djat 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: 3527
Sample no: 5 6 7
- Operation time: (8) ..ccvcveeviivrenisinens rerinans L1: 342" 3477 341
A, O o [ 34 S
....... s e ereeseraneanens L 342" 345" 34r”
..................... P UTTROPOO || - -
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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 R

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

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

own support or an equivalent support.

Test made in free air:

Distances of the metallic screen’s: (all sides) Vide catalogue

The characteristics of the metallic screen: . . ﬂ 3 "-;
«woven wire mesh NIA
- perforated metal NIA
- expanded metal P
- ratjo 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: P
Details of these tests, including the dimensions of

the enclosure: [

Fuse "F™: k p\ P
copper wire: diameter 0,8 mm, 50 mm long

Circuit is carthed at; {load-star- or supply-star ~ Load-star P
point}

Conductor cross-sectional area {mm?) : : 120 mm® ' p
If terminals unmarked: NIA

line connected at: (undersidefupside}

Tightening, torques: (Nm) 15 Nm

Test sequence of operation: 0 -t - CO

- test voltage UiUe = 1,05 (V) wcvnnniiniinnns L1: 440V

....... T T ROeY ' 440V
veoner 31 440V

37,0 kA
36,7 kA
37,4 kA

/ N N e AL

¢ f ;[..';"' H i :
end i WU il L 1



Page 53 of 133

Report No,604548-01/001

[EC 60947-2
Clause Requirement + Test Result - Remark Verdict
power factorftime constant : 0,20 P
- Factor "n" 2,16 P
- peak test current (Amax) : 79,2 kA P
[tTat]] { o

Test sequence »0 g
- max. let-through current: {(kApeak) ............. L1: 12,65 kA P
......................................................................... L2; 22,2 kA

B 28,8 kA
- Joule integral Pdt (A%S) .uvrceecereneeisresesnens L1:  [0,28.10% A% P
......................................................................... Lz:  {1,21.10°A%
......................................................................... L3 [1,97.10° A%
Pause, t; (min) 3 min P
Test sequence "CO" g
- max. let-through current: {kApeak) ............. L1: 27,8 kA P
......................................................................... L2: 12,8 kA
......................................................................... L3: 21,4 kKA
-Joule integral Pdt (A%8) ....coeceerivenrvinie v L1: 1,97 . 10° A% P
......................................................................... L2:  [0,51.10% A%
......................................................................... L3:  |1,46.10° A%s
Melting of the fusibie element P
Holes in the PE-sheet for test sequence ¥Q" P
Cracks observed P
Test sequence of operation: 0 —t-CQO f [\
- test voltage UIUe = 1,05 (V) ..oreresmesmssssnes L1: g&g/v P
......................................................................... L2: 48V
......................................................................... L3: 548V
= r.m.s. test current ACIDC: (A)evorcecvccrcrnrirnn: L1: 16,3 kA P
......................................................................... L2: 17,0 kA
......................................................................... L3: 15,8 kA
power factorftime constant : 0,28 P
- Factor "n" 21 P
~- peak test current (Amax) : 36,5 kA P
Test sequence "O"
- max. let-through current; (kApeék) ............. L1: 8,0 kA P
......................................................................... L.2: 13,7 kA

.. L3: 15,6 kA

TRF No. IEC 60947_2D
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- Joule integral At (A%S) ... L1: |04, 10‘5 A2 P
......................................................................... L2: 0,568.10° A 3
......................................................................... L3:  |0,82.10° A%
Pause, t: (min} 3 min P
Test sequence "CO"
- max. let-through current: {(kApeak} ... L1: 14,7 kA P
......................................................................... L2: 13,4 kA
......................................................................... L3: 13,7 kA
- Joule 1ntegra! Pdt (A%s) .. L1 0,76 . 10 A? 3 P
......................................................................... L2: 0,58. 10% A%s
......................................................................... L3: 1,26 .10°A%
Melting of the fusible element P
Holes in the PE-sheet for test sequence "0 P
Cracks observed P
Test sequence of operation: 0 -t—-CO
- test voltage UiUe = 1,05 (V) couenicniianinnas L1: 740V P
......................................................................... L2: 740V
......................................................................... L3: 70V
- r.m.s. test current AC/DG: (A} I 10,3 KA P
......................................................................... L2: 10,4 kKA
......................................................................... L3: 10,3 kA
power factor/time constant : 0,45 P
- Factor ”n” 1 ,7{3 k P
- peak test current (Amax} : 157,,}111A P
Test sequence 0"
- max. let-through current: (kApeak) ... L1: 10,2 kA P
......................................................................... L2: 13,4 kA
......................................................................... L3: 13,0 kA
- Joule integral [2dt (A%8) .ormerscsmmurssssissanrens L1:  |048.10 A2 P
......................................................................... L2: 1,02, 10° A S
......................................................................... L3: |0,74.10° A%
Pause, t: (min) 3 min P
Test sequence "CO”
- max. let-through current: (KApeak) ccoowe. L1: 14,2 kA P
......................................................................... L2: 13,0 KA
......................................................................... L3: 11,4 kKA
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- Joule integral I2dt (A%S) w......veeeerenensssrsennne L1:  |0,91.10° A% P
reserneere s b wenen L20[0,77,10% A%

............................. e L3 0,63 . 10% AZg
Melting of the fusible element P
Holes in the PE-sheet for test sequence 0" P
Cracks observed P

8.3.5.3 Verification of dielectric withstand
Sample no; 5 6 7 P
- equal fo twice the rated operatlonal voltage with {1000V 1000V 4380V P
a minimum of 1000 V
- no breakdown or flashover P
Sample no; 5 6 7 P
- the leaking current for circuit-breaker suitable  [0,76 mA 0,09 mA 0,58mA P
for isolation: (<6mA /1,1 Ue)

8.3.5.4 Verification of overload releases il
The operation of overload releases shall be verified at 2,5 times the value of f % 5 %
their current setting on each pole separately. .- )
The operating time shall not exceed the max. value stated by the manufacturer LERE
for twice the current setting at the reference temperature, on a pole singly. o
Time specified by the manufacturer: 1227 P
Sample no: 7 P
= Operation time: (S) .. imivcnennniees .L1: 1 :21:' P
......................... e L2 1°25"

“ veerans y L3 149"

8.3.6 TEST SEQUENCE IV 5 NAY o
Rated short-time withstand current g? L
Except where the combined test sequence applies, this test sequence applies § 1 'é k!
to circuit-breakers of utilization category B and to those circuit-hreaker of LB
category A covered by note 3 of table 4, and comprises the following tests: 4 t ¥

i .

Where integrally fused circuit-breaker are of utilization category B, they shall s E4 F
meet the requirements of this sequence, .
Type deslgnation or serial number
Sample no:
Rated current: In {A)

TRF No, IEC 60947_2D
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Rated operational voltage: Ue (V)

Rated short-time withstand current: (KA/s)
L Rated frequency: (Hz)

8.3.6.1 Verification of overload releases

The operation of overload releases shall be verified at twice the value of their 2% g ‘_"
current sefting on each pole separately. %% [ 5
The operating time shall not exceed the max. value stated by the manufacturer f i 352 ;
for twice the current sotting at the reference temperature, on a pole singly. % %E“?i g3
Time specified by the manufacturer: N/A
- Operation time: {8) ..o L1: N/A
....................................................................... L L2t
......................................................................... L3:
.......................................................................... N:

8.3.6.2 Tost of rated short-time withstand current. % ; } %1
For this test, any over-current release, including the instantaneous override, if % % %“ %
any, likely to operate during the test, shall be rendered inoperative. % E §
- test frequency: (Hz) NIA
- duration of the test: (s) NIA
- test frequency: (Hz) NIA
- power factor / fime constant (ms): [\ N/A
- factor "n” l NIA

%

Y W T \. N NIA
.................. verserrrepeesesisses e ssssensenns 20
- F..5. test cUrrent: (KA) v L N/A
............................................ SSREDTRPTPTRg . -
- highest peak current: (kA) N/A

8.3.6.3 Verification of temperature-rise }E%iis*i:gé
- the values of temperature-rise do not exceed NIA -
the those specified in tabh. 7.
Temperature rise of main circult términals. <B0K NIA
(K):
conductor cross-sectional area (mm?) : %‘ v M‘C 4% 1A

hid

tesi currentle (A) : ONjA

TRF No. IEC 60947_2D




O

Page 57 of 133 Report No.804548-01/001

IEC 80947-2

Clause Requirement + Test Result - Remark Verdict

8.3.6.4 Test of short-circuit breaking capacity at the max. short-time withstand current. E\ggﬁéﬂé
Rated short-time withstand current: (kAfs)

Test sequence: O -t -CO

max. available time setting of the shart-time

delay short-circuit release. (s)

- test voliage UfUe = 1,05 (V) wovvcvrssirinnennnns L1 N/A
.......... T Y F YT PSRRI B 1

- r.m.s. test current AG/DC: (A) NIA
......................................................................... L1:

................................................................ T W-H
......................................................................... L3:

- test frequency: (Hz) : NIA
- power factor / fime constant (ms): NIA
- factor "n”

Test sequence Q"

- max. let-through current: (kApeak) ............. L1:

......................................................................... t2:

.............................................. YT B 1

~ Joule integral I?dt (A%8) .......c.veeveinsreinneen, L1: NIA
R L e e R e e R arEaT s we L2:

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

PAUSE, T, (hatr)

- the circuit-breaker shall remain closed for the /] NIA
short-time corresponding to the max. available
i M

time setting of the short-time delay short-circuit
release and -

- the instantaneous override, if any, shall not N/A
operate.

-pause: t (s) 7 NIA
Test sequence CO" 2 %; % & r%i
- max. let-through current: (kApeak) ............. L1: NIA
............. PSR URSURNN . '

...................... PP I

~ Joule integral #dt (A%S) ....cecveeres Feitrsenerseesnrans L1: NIA
.............................................................. versnsnes 121

EEodniermane s bt r e Yot vm e s rrerersrans s aunn rrsrnene L3:

BAUSE, T: (Mg

- the circuit-breaker shall remain closed for the
short-time corresponding to the max. available
time setting of the short-time delay short-circuit
release and -

TRF No. IEC 60947_2D
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- the instantaneous override, if any, shall not N/A
operate,
- if the eircuit-hreaker has a making current NIA

release, this requirement does not apply to the
GO operation, if the prospective current exceeds
the pre-determined value, since it will then

operate,
8.3.6.5 Verification of dielectric withstand NIA
- equal to twice the rated operational voltage with 5.
a minimum of 1000 V %“l;
- no breakdown or flashover NIA
8.3.6.8 Verification of overload releases N/A

oy
A
4

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

S o

. e,
. :j;'@t’

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.

e
&

Time specified by the manufacturer:

Tz
it
ahg -

- Operation time: (8} ... L1: NIA

.......................... dremrseesrerren st nansnans b2
............................... vererecssnsesearersnsssasesssnsninens L3
| U
8.3.7 TEST SEQUENCE V \/\
Performance of integrally fused circuit-breakers
STAGE1

Type designation or serial number

Sample no:

Rated current: In (A)

Rated operational voltage: Ue (V)

Value of prospective current equal fo the
selectivity limit current, as declared by the
manufacturer. (kA)

Type of integrated fuses (all details)

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

., TRF No, [EC 60947_2D /
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Rated control supply voltage of shunt release:

Uc (V)

8.3.71 Short-circuit at the selectivity limit current

Test sequences "0”

Fuses shali he fitted

For circuit-breaker fitted with adjustable releases, E’ " o
test shall be made with the current and time ioow
settings at maximum, % g
closing mechanism energized with 85% at the NIA
rated Uc: (V)
The circuit-breaker is mounted complete on its N/A
own support or an equivalent support.
Test made in free air: N/A
Distances of the metallic screen’s: (all sides) NIA
The characteristics of the metallic screen: %@Hﬁ
- woven wire mesh N/A
- perforated metal NiA
- expanded metal NIA
- ratlo hole areaftotal area: 0,45-0,65 N/A
- size of hole: <30mm? N N/A
- finish: bare or conductive plating [ A N/A
Test made in specified individual enclosure: \/U > N/A
Details of these tests, including the dimensions of
the enclosure:

Fuse "F": N/A
copper wire: diameter 0,8 mm, 50 mm fong

Circuit is earthed at: (load-star- or supply-star NIA
point}

Conductor cross-sectional area (mm?) : N/A

If terminals unmarked: N/A
line connected at: (undersidefupside)

Tightening torques: (Nm) N/A

- test voltage UlUe = 1,05 (V) «voceerreveervesssnens LA

..................... fessrt e srsssseesreenns 12 25

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

TRF No. IEC 60947 _2D
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- r.m.s. test current AG/DG: (A} NIA
......................... rerererensesrrressesrnesnenvemnererseesiesinns L
........................................................................ JL2:
...................................... SO B 1
power factorftime constant ; NIA
- factor ”n” NIA
- peak test current (Amax} : N/A
L T
Test sequence 70" Eda 4
- max, let-through current; (kApeak) ...cmee. L1 N/A
......................................................................... L2:
......................... S URTUNOTPRR B H
- Joule integral 12dt (A%} ..ovvercieens B I H NIA
............................... vevsnrsresraresnsinaseesssssrnnserastasens Jo Rt
.................................. USSR B N
- fuses shall still intact .......... . L1: NIA
rrrsmerenns BT TP ST L2:
....... STV PUU ORI B -
8.3.7.2 Verification of temperature-rise NIA
- the values of temperature-rise do not exceed N/A
the those specified in fab. 7.
Temperature rise of main circuit terminals. < 80K N/A
(K): A
conductor cross-sectional area (mm?) : ( VYA N/A
test current le (A) ¢ \ \ NIA
~ B, S
8.3.7.3 Verification of dielectric withstand ﬁ 73
- equal to twice the rated operational voltage with N/A
a minimum of 1000V
- no breakdown or flashover NIA
STAGE 2
Type designation or serlal number
Sample no:
Rated current: In (A)
Rated operational voitage: Ue (V)
A f\ A
/ TRF No. |IEC 60947_2D 8! A /
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1.1 time the value of prospective current equal to
the selectivity limit current, as declared by the
manufacturer. {kA)
Type of integrated fuses (all details)
Rated control supply voltage of closing
mechanism: Uc (V)
Rated control supply voltage of shunt release:
Uc (V)
8.3.74 Verification of overload releases
The operation of overfoad releases shall be verified at twice the value of their | & . o
current setting on each pole separately. %;% (
The operating time shall not exceed the max. value stated by the manufacturer é% % |
for twice the current setting at the reference temperature, on a pole singly. s %
Time specified by the manufacturer: § :‘; l
- Operation Hme: {8) ....c..cvvvruninicimnrrnmeenen L1 2 NIA
.................................. RO I
.......................................................................... N:
8.3.7.5 Short-circuit at 1,1 times the take-over current 55 A
8.3.7.1 Short-circuit at the selectivity limit current i i
Test sequences 7O '! t
Fuses shall be fitted NIA
For circuit-breaker fitted with adjustable releases, ) f
test shall be made with the current and time i
settings at maximum. (
closing mechanism energized with 85% at the N/ NIA
rated Uc: (V)
The circuit-breaker is mounted complete on its NIA
own support or an equivalent support.
Test made in free air; N/A
Distances of the metallic screen’s: (all sides) N/A

The characteristics of the metallic screen:

fis

e

- woven wire mesh

- perforated metal

- eXpanded metal

- ratio hole areaftotal area: 0,45-0,65

TRF No. |[EC 60947 2D /
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- size of hole: <30mm? NIA
- finish: bare or conductive plating N/A
Test made in specified individual enclosure: NIA

Details of these tests, including the dimensions of
the enclosure:

Fuse “F”; NIA
copper wire: diameter 0.8 mm, 50 mm long

Circuit is earthed at: (load-star- or suppiy-star N/A
point)

Conductor cross-sectional area (mm?) : N/A
if terminals unmarked: N/A

line connected at; (undersidefupside)

Tightening torques: {Nm)

1.1 fime the value of prospective current equal to the selectivity limit current, as g
declared by the manufacturer. (kA)

- test voltage U/Ue = 1,05 (V) veeeerneenircnennnn L2

......................... ST UTOUUSSR B
................................................................. vernenee L30
- r.m.s. test current AG/DC: {A) NIA
............. UV By |
......................... OO SR B’
. verrnennne 31
power factoritime constant : ~ NIA
- factor "n” { f\ NIA
- peak test current (Amax) : \ \ NIA
Test sequence 0"
- max. let-through current: (kApeak) ........... N
................ o . L2:
..... rerrerseeneenentsesarersrsartetesenersansssessessasessesensaenans L34
- Joule integral Pdt (A%8) .c.cvimrrmimsnsnsinncsnnns L1: N/A
......................................................................... L2:
PSP PR SRS TIT S L3:
- at least two of the fuses shall have blown . L1: NIA
......................................................................... L2:
.................. PRI B 1
8.3.7.6 Short-circuit at ultimate short-circuit breaking capacity

Type designation or serial number

TRF No, IEC 60947_2D
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Sample no:

Rated current: In (A)

Rated operational voltage: Ue (V)

] (= vy g

Rated ultimate short-circuit breaking capacity. (kA)

Type of integrated fuses (all details)

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

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

g =gl
nrild

by <o, ettty | B

Test sequences: 0 ~1—-CO

Pidotr T,
;
i

Fuses shall be fitted

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 Uc: (V)

The circuit-breaker is mounted complete on its

N/A
own support or an equivalent support.
Test made in free air: " NIA
Distances of the metallic screen’s: {all sides) N

The characteristics of the metallic screen:

L\
-woven wire mesh }\/ \

- perforated metal \J

- expanded metal

copper wire: diameter 0,8 mm, 50 mm long

- ratio hole arealtotal area: 0,45-0,65 NIA
- size of hole: <30mm? N/A
- finish: bare or conductive plating N/A
Test made in specified individual enclosure: N/A
Details of these tests, including the dimensions of

the enclosure:

Fuse "F'"; NIA

Circuit is earthed at: (load-star- or supply-star
point)

‘.Jlﬁ\)t ‘U %‘11

-FJ )
TRF No. [EC 60947_2D
s
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Conductor cross-sectional area (mm?) : N/A
If terminals unmarked: NIA
line connected at: {underside/upside)
Tightening torques: (Nm) NIA
- test voltage W/lUe = 1,05 (V) vrrrcciniiainn L1: NIA
......................................................................... £3:
- r.m.s. test current ACIDC: (A} NIA
......................................................................... L1:
......................................................................... L2:
......................................................................... L3:
power factoritime constant : N/A
- factor "n" N/A
- peak test current (A) : NIA J
Test sequence "O”
- max. let-through current: (kApeak) ............. L1 N/A
......................................................................... L2:
......................................................................... L3:
- Joule integral Pdt (AS) .ovceminmcniir L1: N/A
......................................................................... L2: :
......................................................................... L3:

Pause: t (s)

A
new fitted fuses N \

Test sequence "GO v

- max. let-through current: (kApeak) ..ol L1:

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

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

« Joule integral 2dt (A’S) ., L1: N/A

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

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

R - B i

8377  |Verification of dielectric withstand 11

- equal twice time rated operational voltage with N/A

a minimum of 1000 V (new fuses fitted)

- no breakdown or fiashover N/A

TRF No. IEC 60947_2D
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83.7.8 Vertfication of overload releases i
The operation of overload releases shall be verified at 2.5 times the value of L B8
their current setting on each pole separately. ¥ A0E A
The operating time shall not exceed the max. value stated by the manufacturer %@
for twice the current setting at the reference tomperature, on a pole singly. £ $§ 3
Time specified by the manufacturer: %%@a%ﬁ
- Operation tIMe: (8] .uvosesrisserreesssesesnaes L1: NIA
......................................................................... L2:
......................................................................... L3:
.......................................................................... N:

B.3.8 Combined test sequence ;{ éﬁ[fﬁ ﬁ
At the discretion of, or in agreement with the manufacturer, this sequence ' } %
may be applied to circuit-breaker of utilization cat. B: .é Lo
Type designation or serial number NI/A
Sample no: NIA
Rated current; In {A) NIA
Rated operational voltage: Ue {V) N/A
Rated short-time withstand current: (kAfs) N/A
Rated frequency: (Hz) / \ NIA

g A v -

8,3.8.1 Verification of overload releases \ / \ ; P f

- . —r
The operation of overload releases shall be ver\ ief twice times the value of | ﬁi«%?{ |
their current setting on each pole separately. i !“ ,
The operating time shall not exceed the max. value stated by the manufacturer [ i’ ) %1
for twice the current setting at the reference temperature, on a pole singly. 2 3‘ o
. T
Time specified by the manufacturer: - %%g
- Operation time: (S) v cceeeniinnnnen e L1: NIA
......................................................................... L2:
......................................................................... L3:
.......................................................................... N:
8.3.8.2 Test of rated short-time withstand current.

For this test, any over-current release, including the instantaneous override, if
any, likely to operate during the test, shall be rendered inoperative.

- test frequency: (Hz)

- duration of the test: (s)

TRF No. IEC 60947 _2D
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- test frequency: (Hz) NIA
- power factor / time constant (ms}): NIA
- factor "n” . N/A-
-{est voltage: (V) wnmrinnnsscsonnm L1: N/A
.......................... SO By
......................................................................... L3:
- r.m.s. test current: (KA) NIA
......................................................................... L1:
............. reveeentereesea e esne s pepreres st sisnsnpenvenses 21
....................................... SYUUUUPON B -
- highest peak current: (kA}

8.3.8.3 Test of rated service short-circuit breaking capacity

At the highest voltage applicable to the rated short-time current,

Test sequence of operation: 0 —t-CO~1-CO

Type designation or serial number

Sample no:

Rated current: In (A)

Rated operational voltage: Ue (V)

Rated service short-circuit breaking capacity: ( A ‘g i ¥
(kA) , 279
Rated control supply voitage of closing \ _ *% .
mechanism: Uc (V) ‘ : g i %

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

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 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}

The characteristics of the metallic screen:

- woven wire mesh

]

TRF No. [EC 60247_2D [""‘M{é B AR,

STETICE TR Lre
LEAS IR YA U1 I AR f\







Page 67 of 133 Report No.604548-01/001

y IEC 60947-2
Clause Requirement + Test Result - Remark Verdict
- perforated metal . NIA
- expanded metal . N/A
- ratlo hole areaftotal area: 0,45-0,65 N/A
- size of hole: <30mm’ NIA
- finish: bare or conductive plating NIA
Test made in specified individual enclosure: N/A

Details of these tests, including the dimensions of
the enclosure:

Fuse “F'" N/A
copper wire; diameter 0,8 mm, 50 mm long
Circuit is earthed at: (foad-star- or supply-star N/A
point)
Conductor cross-sectional area (mm?) : N/A
if teriminals unmarked: | N/A
line connected at: (underside/upside)
Tightening torques: (Nm) NIA
Test sequence of operation: 0 ~{-C0-t-CO NiA
The highest voltage applicable to the rated short- N/A
time current, N
L
- test voltage WUe = 1,05 (V} . icininnnin. L1: ! N/A
......................................................................... L2:
......................................................................... L3
NS
- r.m,s. test current AC/DC: (A} NIA
......................................................................... 11
......................................................................... L2:
“ we L3
power factor/time constant : N/A
- Factor "n” N/A
- peak test current (A) : N/A
TE . T 3
Test sequence "0” : i & & i
- max. let-through current: (kApeak ... L12 NIA
L2:

L3:

S -
L2:
L3
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Clause Requirement + Test Resuit - Remark Verdict
Pause, t: (min) N/A
Test sequence ”CO* ;g §iz

N

- max. let-through current: (kApeak) ............ L1: NIA
.................... U ORTRVOP M.
......................................................................... L3:

-Joule integral Pdt (AS) ..c.cvvieirereeersensens L1: N/A
U S L3:

Pause, t: {(min)

Test sequence "CO”

- max. let-through current: (kApeak) .......oeen. L1

............ RO B

...................................................... S . 4

- Joule integral Pdt {A%s) .......u.... S i-1: NIA
............................................................ — -

The circuit-breaker shall remain closed for the N/A
short-time corresponding to the max. available
time setting of the short-time delay short-circuit

release,

f\\ 1 .

During this test the instantaneous override shall N/A
not operate 7

- and the making current release shall operate \ NIA

8.3.8.4 Operational performance capability with current. %5, .
Rated current: In (A) N/A
Maximum rated operational voltage: Ue (V) N/A
Conductor cross-sectional area (mm?) : N/A
Number of operating cycles per hour N/A
Number (5% of the number given in column 4, tab. N/A
8) of cycles with current (total)

{closing mechanism energized at the rated Uc)

Applied voltage: closing mechanism (V) NIA
For circuit-breaker fitted with adjustable releases, NIA
test shall be made with the overload setting at

maximum and short-circuit setting at minimum.

Conditions, make/break operations:

TRF No. IEC 60947_2D
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- test voltage U/Ue = 1,0 (V)iimninioneen L1: NIA
......................................................................... L2:
....