
F01 / F02 (16A ... 250A)

F11 / F12 (16A ... 160A)
F12N (16A ... 160A)

F21 (16A ... 160A)

F31 / F32 / F33  (16A ... 250A)
F31N / F32N / F33N (16A ... 250A)

F51 / F52 / F53 (125A ... 400A)
F51N / F52N / F53N (125A ... 400A)

F61 / F62 (160A ... 500A)

F71 / F72 (300A ... 800A)

F81 / F82 (300A ... 800A)
F81N / F82N (300A ... 800A)

F61E / F62E (160A ... 500A)

F82E / F83E (300A ... 800A)

F82EN / F83EN (300A ... 800A)

F91E / F92E (800A ... 1250A)

F101E / F102E (1000A ... 1600A)

F111 / F112 (1250A ... 2500A)

F12R (16A ... 160A)

F31R (80A ... 250A)

F91EN / F92EN (800A ... 1250A)

Thermal-Magnetic Circuit Breakers

Electronic Circuit Breakers

Earth-Leakage Circuit Breakers
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■  : Standard   □ : Upon Request
Icu: O-t-CO test (O: Open maneuver, t: Waiting duration, CO: Close-Open maneuver
Ics: O-t-CO-t-CO test (O: Open maneuver, t: Waiting duration, CO: Close-Open maneuver)
Motor circuit protection type (upon request)
Generator circuit protection type (upon request)

When two and three poles of the circuit breaker are connected in series.
For 300A and 400A: 121,5mm.
2P breaker has same dimension as 3P breaker, but the middle pole is removed.
F53 series MCCB are produced up to 315A.

TYPE F01 F02 F21 F31 F32 F33
Rated Current - In A 16-160
Number of Poles 2 / 3
Rated Insulation Voltage - Ui (50-60 Hz) V 1000
Rated Impulse Withstand Voltage - Uimp kV 8
Test Voltage - AC 50-60 Hz (1 minute) V 3000

50-60 Hz 220/240 V kA 35 65 35 50 65 85 100
50-60 Hz 380/415 V kA 12 14 25 25 36 50 70
50-60 Hz 440 V kA -- -- 20 20 25 32 40
50-60 Hz 500 V kA -- -- 12 12 18 22 25
50-60 Hz 690 V kA -- -- 8 8 12 13 14
DC (2P Series) 250 V kA -- -- 15 15 20 20 20
DC (3P Series) 500 V kA -- -- 15 15 20 20 20

Rated Short Circuit Breaking Capacity – Ics %100Icu %100Icu
Category (IEC / EN 60947-2) A

Thermal Fixed □

Thermal Adjusted 16-125A: (0,7-1)In
160A: (0,8-1)In

16-20A: 200A
25-160A: 8In, 10In

40-160A: 3In

Magnetic Adjusted --

Current Limiting E
Op. 15000
Op. 3000
kg 1,7

16-100A: 50 mm2

125-160A: 70 mm2

--

--

--

Min. Max. Tightening Torque 4-6 Nm

Undervoltage Release □
Shunt Trip Release □
Auxiliary Contact Block □
Motor Control Mechanism --
Extended Rotary Handle --
Lock Mechanism with Key □
Extension Bar □
Therminal Cover □
Trip Contact □
Inverser (Mechanical) Lock --
Phase Barrier ■
Extension Handle --
Dimensions a mm 90

b mm 156
c mm 66
d mm 93

 □18 mm

 □50/70 mm2

(M8)
 □50/70 mm2

(M5)

□24 mm

□95/120 mm2 (M8)

 □20 mm 

 -- 185 mm2

Magnetic Fixed

8

--

3000

(0,8-1)In (0,7-1)In

16-225

--

16-25A: 300A
32-63A: 10In
80A: 12In
100A: 10In 

125-250A: 8In

8

A

--
--

7-10 Nm

0,85
3000
15000

--
--
--

--
--
--

□

--

95 mm2

 --

109

169
40
--

92 116
90 71 91

130 165
90 105
-- --

-- ■ ■
-- □
□ □
□ □
□ □
□ □
-- □
□ □
□ □
□ □
□ □

4-6 Nm 16-160A: 4-6 Nm 
200-250A: 7-10 Nm

16-100A: 50 mm2

125-160A: 70 mm2

16-100A: 50 mm2

125-160A: 70 mm2

200-250A: 120 mm2

1 2,3
5000 3000
15000 15000

E E E

16-63A: 600A

80-160A: 8In, 10In

16-25A: 300A
32-63A: 10In

80A: 12In, 100A: 10In
125-250A: 8In, 10In

 160-250A: 3In

 □80-250A: (5-10)In

Trip Mechanism &
Protection Characteristics

Thermal
Magnetic

In □ □
A A

--

2 / 3

Rated Ultimate Short
Circuit Breaking
Capacity - (Icu)

%100Icu %100Icu

3000 3000
8

1000
1

F12
16-160 16-250

1000 1000
2 / 3

Mechanical Life
Electrical Life
Weight

Connection
Terminal
Capacity

Box Type Terminal

Cable Lug
(Standard / Narrow)

Busbar Width

Box-type Terminal on
Extension Busbar

Te
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r
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us
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ar

 /
C
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le
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ug

a c
d

b
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F51 F52 F53 F61 F62 F71 F72 F82 F83

65 85 100 52 70 52 70 75 100
36 50 70 36 50 36 50 50 70
25 35 50 30 40 30 40 40 50
20 25 40 25 35 25 35 30 42
14 16 18 20 25 20 25 20 25
20 20 20 20 20 20 20 20 20
20 20 20 20 20 20 20 20 20

%100Icu %100Icu %100Icu %100Icu %100Icu %100Icu %100Icu %100Icu %75Icu

125-250A: 95/120 mm2 (M8)
300-400A: 240 mm2 (M12)

125-250A: 24 mm
300-400A: 40 mm

2x(120/150) mm2 (M10) 2x240 mm2 (M10) 2x240 mm2 (M10)

300 mm2

30 mm

-- -- --

50 mm 50 mm

8 8 8 8

(0,7-1)In (0,7-1)In (0,7-1)In 300-630A: (0,7-1)In
800A: (0,6-1)In

□
A A A A

145
105
255
105

140
103
257
140

159
111
270
210

162
111
280
210

-- -- ■ ■
■■ ■ ■

-- -- □ □
□ □ □ □
□ □ □ □

□□ □ □
□ □ □ □
□ □ □ □
-- □ □ □

□□ □ □
□ □ □ □
□ □ □ □

19-25 Nm 19-25 Nm 30-40 Nm 30-40 Nm

-- □250A: 120 mm2  □240 mm2 --

4,7 5,5 8 10
3000 3000 3000 3000
15000 15000 15000 15000

EE E --

□ □ □ □

125: (6-12)In, 
160-315A: (5-10)In  
320-400A: (4-8)In

320-400A: (5-10)In 

(5-10)In (5-10)In
300-630A: (5-8)In

800A: (4-6)In

□ □ □

3000 3000 3000 3000

125-400 160-500

1000 1000 1000 1000
2 / 32 / 3 2 / 3 2 / 3

300-800 300-8008
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• As an additional protection against short circuit current in Federal electronic circuit breakers, 
mechanical opening mechanism operating with magnetic field of the short circuit current has 
been placed on each phase. At this way, mechanical opening unit is tripping in over currents 
such as short circuit and risk of not tripping in case of electronic card failure has been 
eliminated. This is a great advantage of Federal circuit breakers.

■  : Standard   □ : Upon Request
Icu: O-t-CO test (O: Open maneuver, t: Waiting duration, CO: Close-Open maneuver
Ics: O-t-CO-t-CO test (O: Open maneuver, t: Waiting duration, CO: Close-Open maneuver)
2P breaker has same dimension as 3P breaker, but the middle pole is removed.

TYPE F82E F83E F91E F92E F101E F102E F111E F112E
Rated Current - In A
Number of Poles
Rated Insulation Voltage - Ui (50-60 Hz) V
Rated Impulse Withstand Voltage - Uimp kV
Test Voltage - AC 50-60 Hz (1 minute)

Rated Short Circuit Breaking Capacities - Ics

V
50-60 Hz 220/240 V kA 75 100 80 100 80 100 85 125
50-60 Hz 380/415 V kA 50 70 50 70 50 70 50 70
50-60 Hz 440 V kA 40 50 35 45 40 45 35 50
50-60 Hz 500 V kA 30 42 25 35 25 35 30 42
50-60 Hz 690 V kA 20 25 18 25 20 25 20 25

Rated Short Time Withstand Capacities - Icw - 380 / 415 V 12In 12In 12In 12In 12In 12In 12In 12In
Category (IEC/EN 60947-2)

Thermal Fixed

Thermal Adjusted

Magnetic Adjusted

Long Time Delay

Short Time
Delay

Instantaneous

Graund Fault

Current Limiting
Mechanical Life Op.
Electrical Life (380V/415V) Op.
Weight kg

Min. Max. Tightening Torque

Undervoltage Release
Shunt Trip Release
Auxiliary Contact Block
Motor Control Mechanism
Extended Rotary Handle
Lock Mechanism with Key
Extension Bar
Terminal Cover
Trip Contact
Inverser (Mechanical) Lock
Phase Barrier
Extension Handle
Dimensions a mm

b mm
c mm
d mm

Box-type Terminal

Te
rm

in
al

 fo
r

B
us

b
ar

 /
C

ab
le

 L
ug

Cable Lug
(Standard / Narrow)

Busbar Width

Connection Terminal
Capacity

80 mm

2x240 mm2

(M10)

50 mm 50 mm

Box-type Terminal on
extension busbar --

2x400 mm2

(M12)
2x400 mm2

(M12)
4x400 mm2

(M12)

50 mm

--

Magnetic Fixed

8 8 8

--

-- --

8

-- -- -- --

■ ■
■ ■
■ ■

■ ■
□ □□ □

□ □ □□
□ □
□ ■ ■ ■

□ □

□ □ ■ ■
-- --□

□ □
□

□ □ □ □
□ □

□ □
□□

□ □
□ □

35-50 Nm 35-50 Nm30-40 Nm 35-50 Nm

-- -- -- --

-- --

27 5410 18
3000 3000 30003000

15000 10000
■ ■

Arc Contact ■ ■

10000 10000
■ --

-- -- -- --

I1: (0,4-1)In
t1: 4s (6I1)

□t1:0,5-20s(6I1)

I1: (0,4-1)In
t1: 4s (6I1)

□t1:0,5-20s(6I1)

I1: (0,4-1)In
t1: 4s (6I1)

□t1:0,5-20s(6I1)

I1: (0,4-1)In
t1: 4s (6I1)

□t1:0,5-20s(6I1)

□I2= (2-10)I1
□t2= 0,05-0,3s

□I2= (2-10)I1
□t2= 0,05-0,3s

□I2= (2-10)I1
□t2= 0,05-0,3s

□I2= (2-10)I1
□t2= 0,05-0,3sElectronic

-- --

I3= (2-10)I1

--

-- --

-- --

Trip Mechanism &
Protection
Characteristics

Thermal-
Magnetic

A/B A/B A/B A/B

Rated Ultimate Short
Circuit Breaking
Capacity (Icu)

3000 3000 30003000

1000 10001000 1000
2 / 3 2 / 3 2 / 3 2 / 3

300 - 800 800 - 1250

I3= (2-10)I1 I3= (2-10)I1 I3= (2-10)I1

1000 -1600 1250 - 2500

-- --

162
111
280
210

F61E F62E

52 70
36 50
30 40
25 35
20 25

%100Icu%100Icu

12In 12In

2x(120/150)mm2

(M10)

30 mm

--

8

--

--

--

--
■
--
□
□
□
□
□
□
□
□
□

19-25 Nm

 □240 mm2

5,5
3000
15000
■

--

-- ----

I1: (0,4-1)In
t1: 4s (6I1)

□t1:0,5-20s(6I1)

□I2= (2-10)I1
□t2= 0,05-0,3s

I3= (2-10)I1

--

A/B

3000

1000
2 / 3

160 - 500

140
103
257
140

180
124
370
210

203
155
370
210

320
250
412
392

a c
d

b

380/415 V
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TYPE
Rated Current - In A
Number of Poles
Rated Insulation Voltage - Ui (50-60 Hz) V
Rated Impulse Withstand Voltage - Uimp kV
Test Voltage - AC 50-60 Hz (1 minute) V

50-60 Hz 220/240 V kA
50-60 Hz 380/415 V kA
50-60 Hz 440 V kA
50-60 Hz 500 V kA
50-60 Hz 690 V kA
DC (2P Series) 250 V kA
DC (3P Series) 500 V kA

Rated Short Circuit Breaking Capacities - Ics

Rated Short Time Withstand Capacities - Icw - 380 / 415 V
Category (IEC/EN 60947-2)

Thermal Fixed

Thermal Adjusted

Magnetic
Adjusted

Long Time Delay

Short Time Delay
Instantaneous
Graund Fault

Current Limiting
Mechanical Life Op.
Electrical Life Op.
Weight kg

Min. Max. Tightening Torque

Undervoltage Release
Shunt Trip Release
Auxiliary Contact Block
Motor Control Mechanism
Extended Rotary Handle
Lock Mechanism with Key
Extension Bar
Terminal Cover
Trip Contact
Inverser (Mechanical) Lock
Phase Barrier
Extension Handle
Dimensions a mm

b mm
c mm
d mm

Box-Type Terminal

Cable Lug
(Standard / Narrow)

Busbar Width

Box-Type Terminal on
Extension Busbar

Connection Terminal
Capacity

Magnetic Fixed

Elektronik

Trip Mechanism &
Protection
Characteristics

Thermal-
Magnetic

Rated Ultimate Short
Circuit Breaking
Capacity (Icu)

16 -160

1000
8

3000
35 65 85 100 65 85 100 75 100 75 100 80 100
25 36 50 70 36 50 70 50 70 50 70 50 70
20 25 32 40 25 35 50 40 50 40 50 35 45
12 18 22 25 20 25 40 30 42 30 42 25 35
8 12 13 14 14 16 18 20 25 20 25 18 25

15 20 20 20 20 20 20 20 20 -- -- -- --
15 20 20 20 20 20 20 20 20 -- -- -- --

%75Icu %100Icu %100Icu %75Icu %100Icu %75Icu %100Icu %75Icu %100Icu %100Icu

-- ---- -- -- -- 12In 12In 12In 12In

15000
3000
1,5

120
157
71
92

F12N F31N F32N F33N F51N F52N F53N F82N F83N F82EN F83EN F91EN F92EN

4

A
□

(0,8-1)In

16-63A: 600A
80-160A: 8In

-- --

--

--
--
--
E

16-100A:
50 mm2

125-160A:
70 mm2

□16/25 mm2

(M5)

□13 mm 

-- -- --

4-6 Nm

□
□
□
□
--
□
□
□
□
--
■
--

I3= (2-10)I1

4 4
300-800 300-800 800 -125016-250 125-400

1000 10001000 1000 1000
4 4 4

%100Icu

30003000 3000 3000 3000

□ □
A/B A/B

125: (6-12)In, 
160-315A: (5-10)In  
320-400A: (4-8)In

300-630A: (5-8)In
800A: (4-6)In -- --

--
16-25A: 300A
32-63A: 10In

80A: 12In, 100A: 10In
125-250A: 8In, 10In    

□ □

-- --

-- -- --
-- -- -- I3= (2-10)I1

-- --

--
I1: (0,4-1)In
t1: 4s (6I1)

□t1:0,5-20s(6I1)

I1: (0,4-1)In
t1: 4s (6I1)

□t1:0,5-20s(6I1)

-- □I2= (2-10)I1
□t2= 0,05-0,3s

□I2= (2-10)I1
□t2= 0,05-0,3s

-- --

E E
15000 15000 15000

E E --

3000 3000
15000 10000

3,1 6,3 13 13 24
30003000 3000

30-40 Nm 35-50 Nm7-10 Nm 19-25 Nm 30-40 Nm

-- -- --□120mm2 □250A: 120 mm2

□ □ □ □ □
□□ □ □ □

□ -- □
□ □ □□ □

□ □ □ □
□ □

□
□ □ □ □ □

□
□ □□ □ □

□ □ ■□ □

□ -- □ □ □
□□ □ □

■ ■
-- -- ■

■ ■ ■

280 280
■ ■

204 255 280 280 370
280140 140

91 105
162 180116 145 162

111 111 124

300-630A: (0,7-1)In
800A: (0,6-1)In

□ -- --
A A A

8 8 8 8 8

--

-- --(0,7-1)In (0,7-1)In

--

95/120 mm2 (M8)

24 mm 

-- --

125-250A: 95/120mm2(M8)
300-400A: 240mm2(M12)

125-250A: 24 mm
300-400A: 40 mm

300 mm2 

2x240 mm2 (M10)

50 mm

2x240 mm2 (M10)

50 mm

2x400 mm2 (M10)

50 mm

6

7
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■  : Standard   □ : Upon Request
Icu: O-t-CO test (O: Open maneuver, t: Waiting duration, CO: Close-Open maneuver
Ics: O-t-CO-t-CO test (O: Open maneuver, t: Waiting duration, CO: Close-Open maneuver)
When two and three poles of the circuit breaker are connected in series.
For 300A and 400A: 121,5mm.

“E” modeller Elektronik Devre Kesicileri ifade etmektedir.
Motor circuit protection type (upon request)
F53 series MCCB are produced up to 315A.



MOLDED CASE CIRCUIT BREAKER

5 For detailed catalogue visit www.federal.com.tr



MOLDED CASE CIRCUIT BREAKER

6For detailed catalogue visit www.federal.com.tr



MOLDED CASE CIRCUIT BREAKER

7 For detailed catalogue visit www.federal.com.tr



EARTH - LEAKAGE CIRCUIT BREAKERS (IEC / EN 60947-2)

8For detailed catalogue visit www.federal.com.tr

When earth leakage current arises from 
low voltage circuits, the breaker 
detects the fault with combination of 
current sensor relay and toroidal 
transformer then protects the system 
by controlling of shunt trip coil or under 
voltage release coil which are mounted 
on the breaker. This process is similar 
with residual current protected type 
circuit breakers. 

Federal leakage current protected 
switches are produced from 16A-250A. 
Toroidal transformer, sensors relay and 
shunt trip are placed into circuit 
breakers. Without the need any 
external accessory connector can be 
installed only by connecting the input 
and output terminals. For leakage 
current protection selectivity, the 
leakage current threshold and leakage 
current time delay can be set by user. 
There is test button for leakage current 
protection function as separately from 
trip test button. In this way, the earth 
leakage protection function as 
separately from trip test button. In this 
way, the earth leakage current 
protection function can also be tested. 
Earth-leakage circuit breakers have 
also high thermal-magnetic protection 
like as our other molded case circuit 
breakers.

1-Operation Handle

2-Trip Button

3-Rated Current (Thermal) Setting 
Course

4-Residual Current Threshold (mA)

5-Residual Current Time Delay (s)

6-Residual Current Circuit Test 
Button

7-Coil Reset Button

17

2

4

3

5

6

■ : Standard   □ : Upon Request
Icu: O-t-CO test (O: Open maneuver, t: Waiting duration, CO: Close-Open maneuver
Ics: O-t-CO-t-CO test (O: Open maneuver, t: Waiting duration, CO: Close-Open maneuver).

TYPE F12R F31R
Rated Current - In A 16 - 160 80-250
Number of Poles 4 4
Rated Insulation Voltage - Ui (50-60 Hz) V 1000 1000
Rated Impulse Withstand Voltage - Uimp kV 8 8
Test Voltage - AC 50-60 Hz (1 minute) V 3000 3000

50-60 Hz 220/240 V kA 35 65

50-60 Hz 380/415 V kA 25 36

50-60 Hz 440 V kA 20 25

50-60 Hz 500 V kA 12 18

50-60 Hz 690 V kA 8 12

Rated Short Circuit Breaking Capacities - Ics %75Icu %100Icu
Rated Short Time Withstand Capacities - Icw - 380/415 V -- --
Category (IEC/EN 60947-2) A A

Termal Fixed □ □

Thermal Adjusted (0,8-1)In (0,7-1)In

16-63A: 600A
80-160A: 8In

80A: 12In
100A: 10In

125-250A: 8In

Magnetic Adjusted -- --

Residual Current Threshold mA 30-100-300 300-500-1000-1500 

Residual Current Time Delay ms 50-150-300 50-150-300 

Current Limiting E E

Mechanical Life Op. 15000 15000

Electrical Life Op. 3000 3000

Weight kg 1,7 3,3

16-100A: 50 mm2

125-160A: 70 mm2
 □120 mm2

□16/25 mm2 (M5)

□13 mm 

95/120 mm2 (M8)

24 mm

-- --

Minimum - Maximum Tightening Torque 4-6 Nm 7-10 Nm

Undervoltage Release □ --
Shunt Trip Release
Auxiliary Contact Block □ --
Motor Control Mechanism -- --
Extended Rotary Handle -- --
Lock Mechanism with Key -- --
Extension Busbar □ □
Terminal Cover □ □
Trip Contact □ □
Inverser (Mechanical) Lock -- --
Phase Seperator ■ ■
Extension Handle -- --
Dimensions a  mm 120 140

b  mm 157 204
c  mm 71 91
d  mm 92 116

Trip Mechanism &
Protection
Characteristics

Thermal-
Magnetic

Magnetic Fixed

Connection Terminal
Capacity

Rated Ultimate Short
Circuit Breaking
Capacity

■■

Box-Type Terminal

Cable Lug
(Standard / Narrow)

Busbar Width

Box-Type Terminal on
Extension Busbar
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Figure-4
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F2: Under Voltage Release (380V AC)

L1 L2 L3 N

FGR05

%50 Leakage
Current
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Use of earth leakage protection 
relay with circuit breaker 
equipped with under voltege 
release.
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F1: Shunt Trip Release (220V AC)

%50 Leakage
Current

Contacts
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Use of earth leakage protection relay 
with circuit breaker equipped with 
shunt trip release.

Protection System Against Earth Leakage Currents With Circuit Breakers:
Even small values (>30mA) of earth fault currents to occur in electrical circuits are quite dangerous in terms of safety of life and fire. 
As normal breakers can’t detect such small earth leakage, no additional protection is provided against earth leakages. Earth 
leakage protection relay can be added to electronic breakers without an additional mechanism. With this system, protection at (0,1 
- 1)xIn sensitivity can be provided. Protection against earth leakage in non-electronic breakers and electronic breakers require 
protection against leakage currents lower than the aforementioned value mentioned above is provided with combination of toroidal 
transformer and earth leakage protection relays.

Shunt trip or
undervoltage
release

Earth
leakage
protection
relay

Toroidal
transformer

Protection system in the circuit breakers
against earth leakage current

Figure-2

LOAD

However, in this system, in order to let the circuit breaker open in terms of earth leakage currents, one of shunt trip or undervoltage 
release must be mounted to the breaker (Figure-2). Fault current rating of earth leakage protection relay should be adjusted 
according to protection type and appropriate values to ensure selectivity among other protection relays. According to the 
standards, this values has been determined as 30mA for life protection and (300-500)mA for fire protection. If shunt trip is 
connected to the circuit breaker, energy supplied to the shunt trip, should be supplied through open contact of the earth leakage 
relay normal open detection coil.
 
Assembly
All the phases and neutral cable, if any, shall pass through the toroidal transformer. earth cable should not pass through the toroidal. 
Secondary cables of toroidal shall be connected to earth leakage protection relay (6-7) terminals and appropriate voltage written 
on the relay is supplied to energy input terminals of the relay. Shunt trip and undervoltage release must be connected to the breaker 

to trip circuit breaker in case of earth leakage (Figure-3). If 
undervoltage release is connected to the circuit breaker, energy 
supplied to the undervoltage release should be supplied through 
normal close contact of earth leakage release and incoming side 
of circuit breaker (Figure-4).

Important Considerations in Assembly:
-If cables cannot pass through a toroid with high diameter, several 
toroids can be connected parallel to the same earth protection 
relay. However, this transaction can be reduced sensitivity of the 
device and increases opening threshold.
-If it is not available to mount toroidal transformers on the primary 
busbars, it can be placed on neutral-ground connection of the 
transformer for balanced loads. 

Inflection point of cable should be keep away 
from toroidal transformer as much as possible.

Parallel connection of more than one toroidal 
transformers to the earth leakage relay.

Cable should be passed through center of 
the toroidal transformer

Ground cable should 
not be passed through 

toroidal transformer.
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TOROIDAL & RECTANGLE TRANSFORMER

Earth Leakage Protection Relays
When a fault current is detected in the system 
according to the signal coming from toroidal 
transformer, the circuit breaker controls the 
shunt trip or the undervoltage release to open 
the circuit breaker. Fault current value and 
time to operate the relay can be adjusted on 
the relay.

Earth fault relay and toroidal 
transformer are used with circuit 
breakers to detect even small 
earth leakages and open the 
circuit breaker.

Toroidal 
Transformer

Fault Current Adjustment
Order Code
Opening Time Adjustment
Supply
Output Relay
Reset
Current Tolerance
Time Tolerance
Time Characteristic

Temperature
Storage

Operating
Humidity
Installation

0,03 ... 30A
TYPE FGR05

8AT-N0000-0500
0,05 - 3 sec.
110V / 220V - 240V AC (50/60Hz)
3A, 250V AC
Manual / Electrical (Remote)
(0,5 - 1) -I∆n
±%15
Fixed
-30°C / +70°C
-20°C / +60°C
%40 - 85 RH non condensing
Board / 35 mm DIN - Rail

0,03 ... 30A
FGR06

8AT-N0000-0600
0,05 - 3 sec.
220V / 380V-415V AC (50/60Hz)
3A, 250V AC
Manual / Electrical (Remote)
(0,5 - 1) -I∆n
±%15
Fixed
-30°C / +70°C
-20°C / +60°C
%40 - 85 RH non condensing
Board / 35 mm DIN - Rail

6

FGR05 and FGR06 earth leakage protection relays have the same detection features but different supply voltage ranges. FGR05 has 110/220-240 VAC alternative 
supply voltage value, FGR06 has 220/380-415 VAC alternative supply voltage value.

Ø60
Max.

4x70mm F12 / F12N / F21

Ø110
Max.

4x240mm 

F31 / F32 / F33
F31N / F32N / F33
NF51 / F52 / F53

F51N / F52N / F53N
F61 / F62

Ø160
Max.

8x240mm 

F71 / F72
F82 / F83 / F82E / F83E

F82N / F83N / F82E-N / F83E-N

F91E / F91E-N / F92E / F92E-N
(with the one Torodial Transformer)

F101E / F102E / F111E / F112E
(with the two paralel Torodial Transformer)

Busbar Horizontal
Connection

F71 / F72 / F82 / F83 / F82E / F83E
F82N / F83N / F82E-N / F83E-N
F91E / F92E / F91E-N / F92E-N

F101E / F102E
(Busbar with 70mm spaced)

2x100x5 busbar (max.1600A)
3x100x5 busbar (max. 2000A)

Vertical
Connection F121E / F122E / F123E 

Horizontal
Connection

F121E / F122E / F123E 

Vertical
Connection

F111E / F112E
F131E / F132E / F133E

(Busbar with 100mm spaced)
2x100x10 busbar (max. 2500A)
3x100x10 busbar (max. 3200A)  

Horizontal
Connection

F111E / F112E
F131E / F132E / F133E

(Busbar with 140mm spaced)
4x100x10 busbar

Vertical
Connection  F141E / F142E / F143E

TYPE
Window

Size
(mm)

Circuit Breaker

With Cable With Busbar

R
ec

ta
n

g
le

280x120
Max.

16x240mm 

F71 / F72
 F82 / F83 / F82E / F83E

F82N / F83N / F82E-N / F83E-N
F91E / F92E / F91E-N / F92E-N

370x120

T
o

ro
id

al

-

-

F12 / F12N / F21/ F31 / F31N / F32 / F32N / F33
F33N / F51 / F51N / F52 / F52N / F53 / F53N

F12 / F12N / F21 / F31 / F31N / F32 / F32N / F33
F33N / F51 / F51N / F52 / F52N / F53 / F53N / F61 / F62

Max.
16x240mm Ø210

Max.
20x240mm 

F91E / F92E
F91E-N / F92E-N
F101E / F102E

(Busbar with 100mm spaced)
2x100x10 busbar (max. 2500A)
3x100x10 busbar (max. 3200A)

500x120
Max.

28x240mm
F111E / F112E

F121E / F122E / F123E

Rectangle 
Transformer



Used for opening – closing the circuit breaker remotely. Moreover, thanks to the notch 
on it, manual opening – closing can be done. Motor control mechanism is assembled on 
top cover of the circuit breaker. It has mechanical locking feature.

In addition to the advantages provided by the base, thanks to the drawer handle, the 
circuit breaker can be easily and qucikly affixed and removed from the chassis. The 
maintenance position of the withdrawable design is intended for the maintenance of the 
auxiliary circuits.

Motor Control
Mechanisms

Withdrawable

Plug-in technology is a mold box technology developed for easy assembly and 
disassembly of the product mounted in a panel. This simplify extracting and/or 
replacing the circuit breaker rapidly without touching the connections on the base.

Plug-In

Used to ensure automatic transition between network and generator at places where 
two circuit breakers are used for inverter purposes. Line, supply, circuit breaker 
statuses can be monitored on the relay. Alarm and shunt trip coil connection can be 
made with fault contact.

Changeover
Relays

Used for opening- closing the circuit breaker. It is used for rotating the circuit breaker, 
not pushing-pulling it upwards-downwards.

Extended Rotary
Handles

Used for tripping the circuit breaker when the energy is cut off or voltage goes below the 
operating voltage. When no energy is supplied to the under voltage coil, the circuit 
breaker can’t get open position.

Undervoltage
Releases

Lock mechanism mechanically locks the circuit breaker, which is on (trip) position due 
to service and prevent to get ON and OFF positions.

Lock Mechanism
with Key

Extension handle is mounted directly on the operating handle of the circuit breaker.  It 
provides ease of use according to the mounting volume inside the panel and the 
position of circuit breaker. 

Operating Extention
Handles

Used for tripping the circuit breaker remotely. When the breaker is on closed (ON) 
position, when voltage is supplied to the shunt trip relay the circuit breaker is tripped 
and got trip position. 

Shunt Trip
Releases

Used for supplying electrical signaling of the circuit breaker according to the operating 
position. They open and close with the main contacts and perform the warning and 
locking functions.

Auxiliary
Contact Blocks

It is important to make the network-generator automation also known for automatic 
inverter system; because an error will cause the network and the generator to remain 
active at the same time, causing a short circuit and a phase coincidence. A mechanical 
lock is used to eliminate this possibility of error and provide operational safety. 

Mechanical Lock

Extension bars allow easy and healthy cable or busbar connections to the terminals of 
the circuit breaker. They are manufactured of electrolytic copper material with silver 
coating.

Extension Bars

They are dispatched as screwdriver or allen screw head as per customer requirements.Connection Terminals

Provides a safe insulation by preventing contact to the terminal (busbar or cable) 
sections of the circuit breaker. Furthermore, terminal cover also insulates terminals from 
each other by passing through channels between poles. It is available in all our circuit 
breakers as a standard.

Terminal Covers

When the circuit breaker is tripped, alarm/trip contact gets triggered mechanically and 
circuit breaker closes the energy of the circuit that it is connected by switching. So the 
system intended to be activated is energized. These contacts are used in automatic 
transfer systems. They only provide the information of trip position.

Trip Contacts

It is the cover mounted to the front face of the circuit breaker as the operating handle to 
be on the surface of the panel. It is used to create a more aesthetic and uniform 
appearance within the panel.

Panel Frames

It is the material that provides the isolation between the terminals of the circuit breaker. 
By placing them between phases, the terminals are separated from each other and arc 
jumps are prevented.

Phase Barriers

MOLDED CASE CIRCUIT BREAKER ACCESSORIES
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Standard

Circuit Breaker Rated Current (In)

TYPE MCCB MCB SWITCH

Number of Poles

Control Voltage

Auxiliary Control Voltage

Generator Start-Stop Time Adjustment

Operating Voltage
Mechanical Life

Operating Temperature

Protection Class

Pollution Level

EN 60947-6-1

16A ... 1600A

3, 4

140 - 270V

10-15V DC

0,5 - 90 sec.(adjustable)

415V
10.000

-20 ... +60

IP20

3

EN 60947-6-1

0,5A ... 125A

1, 2, 3, 4

140 - 270V

10-15V DC

0,5 - 90 sec.(adjustable)

415V
10.000

-20 ... +60

IP20

2

EN 60947-6-1

100A ... 3200A

3, 4

220 - 240V

-

2 - 3 sec.

415V
3.000

-20 ... +60

IP20

3

In the enterprises where power cuts are frequent, where uninterrupted power is needed and where interruption can cause huge damages 
(such in hospitals, shopping centers, banks, factories etc...), these can be securely used in order to realize the load transfer.

Network - Generator Changeover Relay FER96
(For MCCB & ACB):
It is used ensure automatic transfer between 
network and generator at places where the circuit 
breaker is used for inverter purposes. Line, supply, 
switch status can be monitored on the relay. Fault 
contact and alarm and opening coil connection 
can be made.

Remote Controller:
If the user requiring to conducting separated controller, choosing Remote Controller install to 
cabinet panel, through 2m serial data cable linked. ATS main controller on switch body, all 
operations and display functions are all forbiding state (switch body display switches off 
automatically), external controller starting work, users could observed the ATS control of the 
switch running status through the external controller to operate when they can't open the cabinet. 
Adopt digital and indicator to show status, two state orads supply voltage and frequency. 
Through button to choose the manual transfer mode and set parameters.

Transfer Control Unit FER72
(For Contactors):
Microprocessor-controlled device that sends a 
remote start signal that monitors the three-phase 
mains voltage and transfers the load between the 
network and the generator.

Output Contacts

Supply Voltage

Input Voltage

Dimensions

Technical Specification

250V AC 10A

12V DC

220V AC

96x96 mm

Alternator Voltage

Mains Voltage

Network Contactor Time

Dimensions

300V AC max

300V AC max (phase-neutral)

0,75 seconds

72x72 mm

Technical Specification
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AIR TYPE CIRCUIT BREAKER
AUTOMATIC TRANSFER SYSTEM:
Automatic transfer system could be made by using Air Circuit Breakers up to 630 amps like Molded Case Circuit Breaker. The Automatic Transfer 
System made by using  Air Circuit Breakers have electrical and mechnical locking feature.
To make an Automatic Transfer System by Air Circuit Breakers, following components are required;
Two Air Circuit Breakers, Two motors mechanism, Two opening coil, Two closing coil, One Network Changeover Relay (FER96), One 
mechanical interlock

AUTOMATIC CHANGEOVER SYSTEM
WITH MOTORIZED MOLDED CASE CIRCUIT BREAKER
Another alternative automatic changeover system can be made by using motorized 
molded case circuit breaker.
To make an Automatic Transfer System, following components are required;
two motorized molded case circuit breakers, one mechanical interlock, one 
network changeover relay (FER96), two auxiliary contact (for electrical interlock) 

Will be enough. As long as one of network or generator circuit breaker is put in use, 
electrical and mechanical lockings continuously active to prevent other circuit breaker is 
put in use.

CONTACTOR WITH AUTOMATIC TRANSFER SYSTEM:
As an alternative, Automatic Transfer System could be also made by using a combination of Molded Case Circuit Breaker and Contactor. In this 
Automatic Transfer System, the Molded Case Circuit Breakers is used for overcurrent and short circuit protection. For switching, contactors are 
used in the system according to the current values. Power Contractors are used in the system up to 750 amps. The changeover system made 
by using contactors from 115A(FC115D) to 750A(FC750D) has only  electrical locking  feature  while  the  changeover  system  made by using 
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NETWORKGENERATOR FFFF

Network
Contact

Generator
Contact

Network
Control Relay

Negative lead of battery should be grounded.

Remote Start
Battery
12/24V

+

Generator
Control Relay

Electrical Lock

L2
LOAD
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Generator Phase

Cable Terminals of Network
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Cable Terminals of Network
Generator MCCB

Inverter Relay FER96

Network
Neutral

45 46 30 32 34 35 29 31 43 44 29 31 43 44 30 32 34 35 45 46

Generator
Neutral

Network Phase

Network
Breaker

Network
Contactor

Changeover Relay

L  O  A  D

Generator
Breaker

Generator
Contactor

FER 72

Motorized
Network
Breaker

Motorized
Generator
Breaker

Changeover Relay

FER96

Mechanical+Electrical
Lock

L  O  A  D

contactors up to 95A(FC95D) has electrical and 
mechanical locking feature. Changeover 
systems made by using high current contactors 
from 300A to 2500A has electrical and 
mechanical locking feature. FER72 network 
changeover relay is used in automatic 
changeover systems that is made by 
contactors.

ATS with
MCCB

ATS with
Contactor

combination

ATS with
Motorized MCCB

ATS with
Power Contactor &

High Current Contactor
combination
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F21

Terminal
Cover

Assembling Gauge Panel Frame
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