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% Rated Impulse Withstand Voltage

4 Conventional Free Air Thermal Current
® Conventional Enclosed Thermal Current
% Rated Current
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Short-circuit breaking Minimum value required for n

capacity Power factor N Short - circuit making capacity

KA r.m.s Short - circuit breaking capacity
45<1<6 0.7 1.5
6<1<10 0.5 1.7
10<1<20 0.3 2.0
20<1<50 0.25 21
50 < | 0.2 2.2
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Power Factor Time ﬁ]osnstant
TEST CURRENT | Operational Operationa
KA Shor_t i Performance | Overload S_hor_t i Performance | Overload

cireul Capability cireu Capability
I<3 0.9 5
3<1<45 0.8 5
45<1<6 0.7 5

6<1<10 0.5 0.8 0.5 5 2 2.5

10<1<20 0.3 10
20<1<50 0.25 15
50< | 0.2 15
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! Rated Ultimate Short-Circuit Breaking Capacity
12 Rated Service Short-Circuit Breaking Capacity
13 Utilization Category
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> Auxiliary Ciruits
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16 Shunt Release

17 Over-Current Release

18 | nstantaneous Over-Current Release

¥ Definite Time-Delay Over-Current Release
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2 Test Sequences
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Test sequence

Applicable to

Tests

|
General performance
characteristic

All circuit-breakers

Tripping limits and characteristic
Dielectric properties

Mechanical operation and operational performance capability

Overload performance (where applicable)
Verification of dielectric withstand
Verification of overload release
Verification of main contact position (where applicable)

1l
Rated service short-circuit
Breaking capacity

All circuit-breakers

Rated service short-circuit breaking capacity
Verification of dielectric withstand
Verification of temperature-rise
Verification of overload release
Operational performance capability

1
Rated ultimate short-circuit
Breaking capacity

All circuit-breakers of
utilization category A and
circuit-breakers of utilization
category B with instantaneous
override

Verification of overload release
Rated ultimate short-circuit breaking capacity
Verification of dielectric withstand
Verification of overload release

Verification of overload release
Rated short-time withstand current

\Y) Circuit-breakers of utilization Verification of temperature-rise
Rated short-time withstand Short-circuit breaking capacity at maximum short-time
category B A
current withstand current
Verification of dielectric withstand
Verification of overload release
Short-circuit at the selectivity limit current
Verification of temperature-rise
Stage 1 { Verification of dielectric withstand
V Verification of overload release
Performance of integrally Integrally fused circuit-
fused breakers
Circuit-breakers Short-circuit at take-over current
Stage2 { Short-circuit at rated ultimate short-circuit capacity

Verification of dielectric withstand
Verification of overload release

Combined test sequence

Circuit-breakers of utilization
Category B:

When lgy=lcs
(replaced test sequence I
and V)

When lew=lcs=leu
(replaced test sequence 1,111
and V)

Verification of overload releases
Rated short-time withstand current
Rated service short-time breaking capacity
Verification of dielectric withstand
Verification of temperature-rise
Verification of overload release
Operational performance capability

Individual pole short-circuit
test sequence

Circuit-breakers for use on
phase-earthed systems

Individual pole short-circuit breaking capacity(ls,)
Verification of dielectric withstand
Verification of overload release

Individual pole short-circuit
test sequence

Circuit-breakers for use in IT
systems

Individual pole short-circuit breaking capacity (lir)
Verification of dielectric withstand
Verification of overload release
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% General performance characteristics
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(5,5 3,5, 1) (Undervoltage and Shunt Release
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% Test of Tripping Limits and Characteristics
2" Opening under Short-Circuit Conditions
% Opening under Overload Conditions
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All poles loaded Conventional time

Conventional non-tripping Conventional tripping current h
current
1.05 times current setting 1.30 times current setting 2*

* 1hour when |, < 63A
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# Test of Dielectric Properties
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Power-Frequency Withstand ) il cleile s (uilS 3 L 5y Joos gwyp —
(Verification of Soild Insulation

Power-Frequency ) ol Jlas! aliole] 5l g @pad (kS 3 L Wy Joos awyp —

(Withstand Verification after Switching and Short-Circuit Tests

Power-Frequency ) c b, s, Slas jl gy @8 (uilS )8 L 5Ly Jaod (e =
(Withstand Verification after Humidity Treatment

(Verification of DC Withstand Voltage) DC ;W Joos awy —

(Verification of Creepage Distance) i dols o)y -

Verification of Leakage ) scus culio oY ol (sl a5 Sliamos sid obys owpp —

(Current of Equipment Suitable for Isolation
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Rated impulse Test voltages and corresponding altitudes
withstand voltage Us.250
Uinp kV
kv Sea Level 200m 500m 1000m 2000m
0.33 0.35 0.35 0.35 0.34 0.33




0.5 0.55 0.54 0.53 0.52 0.5
0.8 0.91 0.9 0.9 0.85 0.8
15 1.75 1.7 1.7 1.6 15
2.5 2.95 2.8 2.8 2.7 2.5
4.0 4.8 4.8 4.7 4.4 4.0
6.0 7.3 7.2 7.0 6.7 6.0
8.0 9.8 9.6 9.3 9.0 8.0
12 14.8 14.5 14 13.3 12

SRS (sle jlre Wy cos o le Lialejl 5Ug (V) Joso
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Rated insulation voltage AC test Voltage
DC test voltage
Ui (r.m.s.)
Y
Y Y,
U;< 60 1000 1415
60 < U;< 300 1500 2120
300 < U;< 690 1890 2670
690 < U;< 800 2000 2830
800 < U;=< 1000 2200 3110
1000 < U; < 1500* - 3820
* for DC only
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% Test of mechanical operation and of operational performance capability
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1 2 3 4 5
Rated current Number of Number of operating cycles
A operating cycles - :

per hour Without current With current Total
L= 100 120 8500 1500 10000
100<1,= 315 120 7000 1000 8000
315<1,=630 60 4000 1000 5000
630 < I, <2500 20 2500 500 3000
2500 < I, 10 1500 500 2000
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Temperature-rise limits

Description of part K

3 Operational performance capability without current



- Terminals for external connections 80

- Manual operating means:
metallic 25
non-metallic 35

- Parts intended to be touched but not hand-held:
metallic 40
non-metallic 50

- Parts which need not be touched for normal

operation;
metallic 50
non-metallic 60
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32 Operational performance capability with current
% Additional test of operational performance capability without current for withdrawable circuit-breakers
% Overload Performance



b aslsl ialejl y3 Liolesl jlae claseiie (Vo) Jgis

(Vo) dmio Y Jodo ¥+ -¥ Jlo ols [EC 60947-2 5 )lsskl 5l 43,3 ,0)

a.c. d.c.
Current recovery voltage 1 056 LIJ” 1 025'5U|“
. e max . e max
Ue max = maximum operational voltage of the circuit-breaker
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% Verification of dielectric withstand

% Verification of Temperature-rise

3" Verification of overload releases

3 Verification of undervoltage and shunt releases
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Rated service short-circuit breaking ) aiby obgS Jlasl gad <) kel -
(capacity

(Verification of operational capability) »,Slee colils oy -

(Dielectric withstand) _ale Joss -

(Verification of temperature-rise) ks il 3l wyy -

(Verification of overload releases) )i, «lsl s dy o) p -
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¥ Verification of the main contacts position
“ Rated short-ciruit breaking capacity
! Test of rated service short-circuit breaking capability
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“2 \/erification of operational capability
3 Verification of dielectric withstand
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(Verification of dielectric withstand) _ale cuwglis )y -

(Verification of overload releases) ,, alsl ¢l 4, oy p -
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“ Verification of temperature-rise

“ Verification of overload releases

“6 Rated ultimate short-circuit breaking capacity
" Verification of overload releases
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“8 Test of rated short-ciruit breaking capacity
49 Verification of dielectric withstand

0 Verification of overload releases

*! Rated short-time withstand current



(Verification of overload releases) ,, 4ol ¢l 4, oy p -

(Rated short-time withstand current) sbss ;lj 5 Joos b6 jlxe oby> -

(Verification of temperature-rise) bs il w,y -

Short-ciruit breaking ) LS ;le; 5 Joos b8 by Sl ;3 obigS Jlasl alad < pu -
(capacity at maximum short-time withstand current

(Verification of dielectric withstand) _ale Joos oy -

(Verification of overload releases) ,, 4ol ¢l 4, oy p -
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52 Verification of overload releases
%3 Test of rated short-time withstand current
% Verification of temperature-rise
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* Test of short-ciruit breaking capacity at the maximum short-time withstand current
* Verification of dielectric withstand

> Verification of overload releases

%8 performance of integrally fused circuit-breakers



(Short-circuit at the selectivity limit current) bl sas by 55 obeS Jlasl -

(Verification of temperature-rise) ks il 3l wyy -

(Verification of dielectric withstand) _ale Joos oy -
ipg> >y

(Verification of overload releases) )i alsl s 4, ao)p -

Short-circuit at 1.1 times take-) take-over ;L s plp 1.1 ;5 ol Jlasl -
(over current

Short-circuit at ultimate short-Circuit ) g ahd cud b ;5 obieS Jlasl -
(breaking capacity

(Verification of dielectric withstand) _ale Joos oy -

(Verification of overload releases) )L alsl s 4, o)p -
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% ghort-circuit at the selectivity limit current
% Verification of temperature-rise
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81 verification of dielectric withstand
52 v erification of overload releases
8 Short-circuit at 1.1 times the take-over current
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(Verification of overload releases) )i, «lsl s dy o) p -

(Rated short-time withstand current) oligs ;loj ;5 Joos J8 jbxe oby> —

Rated service short-circuit breaking ) aiby obgS Jlail ghd @) bl -
(capacity

(Verification of operational capability) »>,Slee colild oy -

% Test of short-ciruit breaking capacity at the maximum short-time withstand current
& Verification of dielectric withstand

% Verification of overload releases

6" Combined test sequence



(Verification of dielectric withstand) _ale Joss )y -
(Verification of temperature-rise) L il owyy -

(Verification of overload releases) ,L alsl cls &y o)y —
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8 \/erification of overload releases

% Test of rated short-time withstand current

" Test of rated service short-circuit breaking capability
" Verification of operational capability

2 \/erification of dielectric withstand
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(Mechanical Operation) SslSe s Sles islesl -

Verification of Calibration of ) Ls @élsl d, cuw op coo yp -
(Overcurrent Release

Verification of Operation of ) cus 4 56y cél clo 4, 5Slee Como awyp —
(Undervoltage and Shunt Release

(Additional Tests for CBRS) CBRS (l, 3lsl olislel -

(Dielectric Tests) il clil;l -

3 Verification of temperature-rise
" \erification of overload releases
> Routine Tests
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® Mechanical operation
" \erification of the calibration of overcurrent releases
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8 Inverse time-delay releases
| nstantaneous and definite time-delay releases
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8 yerification of the operation of undervoltage and shunt releases
8 Additional testsfor CBRs
¥ Dielectric tests
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Minimum clearances

Rated
impulse
Case A Case B
voltgae ] N o N
U Inhomogeneous field conditions Homogeneous field ideal conditions
kl\n;p Pollution degree Pollution degree
1 2 3 4 1 2 3 4
0.33 0.01 0.01
0.5 0.04 0.2 0.04 0.2
0.8
0.8 0.1 16 0.1 0.8
15 0.5 05 0.3 03 1.6
2.5 15 0.6
‘0 ) 15 15 L 0.6
’ 3 3 ’ 1.2
6.0 55 3 2 1.2

8 Test for the verification of clearances less than those corresponding to case A of table 13 of |EC 60947-1
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[1] International Standard IEC 60947-2, "Low-voltage switchgear and
controlgear, Part 2: Circuit-breakers" , 2003

[2] International Standard IEC 60947-1, "Low-voltage switchgear and
controlgear, Part 1: General rules", 2001

[3] Unelec catalogue, "Moulded case and air circuit-breakers", 1996
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