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e [EC60947:2019 Series:

“Low-voltage switchgear and controlgear”
* Part 1: General rules

* Part 2: Circuit-breakers
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* [CCB (Insulated Case Circuit Beaker)

*PCB (Power Circuit Breaker)

*MCCB (Moulded Case Circuit Breaker)
oMCB (Miniature Circuit Breaker)

oM]

PCB (Motor Protection Circuit Breaker)

oRCCB (residual Current Circuit Breaker)
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3 Classification
Circuit-breakers may be classified:
3.1 According to their selectivity category, A or B (see 4.4).

Table 4 — Selectivity categories

Selectivity category Application with respect to selectivity

Circuit-breakers not specifically intended for selectivity under short-
circuit conditions with respect to other short-circuit protective davices in
series on the load side, i.e. without an intentional short-time delay
provided for selectivity under short-circuit conditions, and therefore
without a short-time withstand current rating according to 4. 3.5 4.

Circuit-breakers specifically intended for selectivity under short-circuit
conditions with respect to other short-circuit protective devices in series
on the load side, i.e. with an intentional short-time delay (which may be
B adjustable), provided for selectivity under short-circuit conditions. Such
circuit-breakers have a short-time withstand current rating according to
4354

NOTE Selectivity is not necessarily ensured up to the ultimate short-
circuit breaking capacity of the circuit-breakers (for example in the case
of operation of an instantaneous release) but at least up to the value
specified in Table 3.
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3 Classification

3.2 According to the interrupting medium, for example:
— air-break;

— vacuum break;

— gas-break.

3.3 According to the design, for example:

— open construction;
— moulded case.

3.4 According to the method of controlling the operating mechanism, viz:

— dependent manual operation;
— independent manual operation;
— dependent power operation;

— independent power operation;
— stored energy operation.
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3 Classification

3.5 According to the suitability for isolation:

— suitable for isolation:
— not suitable for isolation.

3.6 According to the provision for maintenance:

— maintainable;
— non-maintainable.

3.7 According to the method of installation, for example:

—  fixed;
—  plug-in;
— withdrawable.
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Trip release type Operating threshold
Household (EN 60898) B dInslasbin

C SInslas101In

D 10Insla<20In
Industrial (IEC 60947-2) G (low threshold) 2Insla<biIn

D SInslas101In

MA (for motor starier) 6.3Inslas1251n

Tripping current (magnetic or short time delay) of LV circuil-breakers

hitps://t. me/electricalspecialists

In gG (A) Imin. 10 s Imax. 5 s Imin.0.1s Imax.0.1s
63 160 320 450 820

80 215 425 610 110

100 290 580 820 1,450

Example of fuse operating threshold limits (as in IEC 60269 paragraph 5-6-3)
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RCD protection at direct contact
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RCD Type Sensitivity to residual currents Symbol
AC Pure AC residual currents with limited harmonics component, i.e. sinuso- |
idal residual currents whose mean value over one cycle of the mains fre-

quency equals zero.

| A Type AC residual currents and pulsating DC residual currents whose |[~C
:- momentary value for ot least a semicycle of the mains frequency is |2
approximately zero (< 6 mA)
B Type A (i.e. also Type AC) residual currents as well as smooth DC resi- =

dual currents and AC residual currents with frequencies up to 1000 Hz
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RCD: Residual Current Device

RCCB: Residual Current Circuit Breaker (RCD+MCB)
RCBO: Residual Current Circuit Breaker with Overload
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Table 1 — Standard ratios between /.5 and I,

Selectivity category A Selectivity category B
% of I_, % of I,

23

20
50

5
72

100
100

Table 2 — Ratio n between short-circuit making capacity and short-circuit
breaking capacity and related power factor (for a.c. circuit-breakers)

Short-circuit breaking capacity / Power factor Minimum value required for n
short - circuit making capacity
kA rm.s. n=

short - circuit breaking capacity

45 =/ <6 0,7 1,5

B < [f=<10 0,5 1.7

10 =1<20 0.3 2,0

20 </<50 0.25 2,1

50 </ 0,2 2,2

NOTE For values of breaking capacity lower than 4,5 kA, for certain applications, see Table 11 for the power
factor.
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Table 3 — Minimum values of rated short-time withstand current

Rated current /, Rated short-time withstand current /., -
Minimum values
A KA
In= 2500 12 In or 5 kKA, whichever is the greater
In > 2 500 30 kA

Table 8 — Number of operating cycles

1 2 3 4 5
Rated current @ Number of operating Number of operating cycles
A cycles per hour b Without current With current © Total
Ins 100 120 8 500 1 500 10 000
100 <lh= 315 120 7000 1000 8 000
315 <ip< 630 60 4 000 1 000 5000
630 <Ip< 2500 20 2 500 500 3 000
2500 < Iy 10 1 500 500 2000
8 This means the maximum rated current for a given frame size.
b Column 2 gives the minimum operating rate. This rate may be increased with the consent of the
manufacturer; in this case the rate used shall be stated in the test report.
e During each operating cycle, the circuit-breaker shall remain closed for a sufficient time to ensure that the
full current is established, but not exceeding 2 s.
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Nominal | Highest equip-| Rated short-duration | Rated lightning Minimum clearances
system ment voltage | power-frequency impulse withstand | phase-to-earth and
voltage withstand voltage voltage 1.2/50 us phase-to-phase
( U, r.m.s) (U r.m.s ) (r.m.s) ( peak value ) Indoor installation
kV kV kV kV mim
3 3.6 10 20 60
40 60
6 12 20 40 60
60 90
10 12 28 60 90
15 120
20 24 50 95 160
125 220
30 36 70 145 270
170 320

Table D-1: Minimum clearance in air according to IEC 61936/ VDE 0101
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