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1

2

(a.c.) 50-60 Hz       220/240 V

(a.c.) 50-60 Hz       380/415 V

(a.c.) 50-60 Hz       440 V

(a.c.) 50-60 Hz       500 V

(a.c.) 50-60 Hz       690 V

(d.c.) 250 V

  415V~

 

3

5

6

6

6

A

2

4

 V

V

kV

V

A

A

(kA rms)

(kA rms)

(kA rms)

(kA rms)

(kA rms)

(kA rms)

(kA rms)

kA peak

ms

kg

mm2

Nm

<7
A

—
—
—

>15.000
3000
0,85

16,20,25,32,40,
50,63,80,100,125,

160,200,225
1

240

750

8

3.000
Fixed

8xIn

35

12

-

-

-

10

(%100 240V~)

2.5,2.5,4,6,10,10,16,
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—

—

—

—

—

—

—

—
—

7 - 10

<10
A

—
—
—
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25

-

8

%75

52
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10, 16,25,35,50

F11

—

—

—

3

415

750

8
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4 - 6

F10

25

20

12

8

6

15

%75

32

F12

16,20,25,32,40,
50,63,80,100,

125,160
 3,4

415

750

8

3.000
(0,8-1)In

10xIn

<10
A

—
—
—
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3000

1 / 1,5
2.5,2.5,4,6,10,10
16,25,35,50,70

—

—

—
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14

-

-

-

10
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— — —
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12

8
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35
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16

10

6
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—
—
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F11M

-
-

6
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—
—

4 - 6

 3

415

750

8

3.000

<10
A

—
—
—

>15.000
3000
1

2.5,2.5,4,6,10,10,
16,25,35,50,70

—

—

—

30-100-300

50-150-300

F12S

160

Fixed

35

25

20

12

15

%75

52

8

10xIn 7

4 - 6

—

50,63,80,100,
125,160

 4

415

750

8

3.000
Fixed
10xIn

<10
A

—
—
—

>15.000
3000
1,7

2.5,2.5,4,6,10,10
16,25,35,50,70

—

—

—

7

—

F12R (ELCB)
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25

20

12

15

%75

52

8

4 - 6

<10
A

—
—
—

>15.000
3000
0,40

2.5,2.5,4,6,10,
10, 16,25,35,50

—

—

—

4 - 6

—

—
—

16,20,25,32,40,
50,63,80,
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1

240

750

8

3.000
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—
—

—

—

—

•     ,     
  .

•     ,     
  ,   

•  Icu:  O-t-CO (O  , CO :   t :  )
•         .

•  Ics :  O -t - CO -t - CO { O :  , CO :  , t :  )

•         TS EN 60947-1.

•       F61,F62,F91E,F92E,F101E,F102E,F111E  F112E,  

   .

•    16A....50A, 600A     .

—
—

P p /   20,5 / 19,7 12,6 / 12,6 14,6 / 14,6mm 12,6 / 12,6 14,6 / 14,6 14,6 / 14,6
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—

—

—

—

F61

185,240 240,2(30x5),
2(40x5),40x12

415

750

8

3.000

(0,7-1)In
(5-8)In

<10

A

> 15.000

3000
10

400,500,630,800

F82 F83

75

50

30

20

20

20

105

100

70
50

42

25

20

154

F53F52F51

125,160,200,225,
250,300,400

3, 4

415

750

8

3.000

(0,7-1)In

(4-10)In

85

50

35

25

16

22

105

<7
A

—

>15.000
3000
5

50,70,95,95,120,
185,240

65

35

25

20

14

22

%100

74

100

70

50
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18

22

154
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300,400

3

415
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8

3.000
(0,7-1)In

(5-10)xIn
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A

—
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3000
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25

20

12

8

15

52
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18

12
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3
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8
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42
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74
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A

—

—
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8
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— —
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—

— — —
— — —

—

—
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—
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—

—

—
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A

—
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—

—
—
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13
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—
—
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2,3

3
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8
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2.5,2.5,4,6,10,10,16, 25,
35, 50, 70, 95, 95,120
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35
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18

12
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—

—
—
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18

12
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—
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—
—
—
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—
—
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—
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—

—

—
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—
—
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—

—
—

—

A
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9
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(a.c.) 50-60 Hz       220/240 V

(a.c.) 50-60 Hz       380/415 V

(a.c.) 50-60 Hz       440 V

(a.c.) 50-60 Hz       500 V

(a.c.) 50-60 Hz       690 V

(d.c.) 250 V
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5

8

8

8

2

4

 V

V

kV

V

A

A
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kA peak
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Nm

.       - Icu

     

80x15 , 2(80x10),
2(80x15)

3

415

750

8

(0,4-1)In
(2-10)I1

<20

A

> 15.000
3000

54

1600,2000,2500

85

50

35

30

20

—

105

F111E F112E

125
70

50

42

25

—

143

6

7

—

—

F92E

1000,1250

40x15 , 2(40x12)

6

415

750

8

(0,4-1)In
(2-10)I1

<20

A

—
>15.000

3000
18,5

F82E

185,240,2(30x5),
2(40x5),40x12

F83E

415

750

8

(0,4-1)In
(2-10)I1

<10

A

> 15.000
3000
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35

30

20

—

105

7

300,400,500,
630,800
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70
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42

25

—

F101E
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2(40x10),2(40x15)

6

—

3
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—
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45
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25

—
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7
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—
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25

—
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%50 %50

3.000
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—
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3, 4 3, 4

30 - 40 35 - 50 35 - 50 35 - 50
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• ,   .

• .       
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•      
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Fig-10

F1 : Shunt Trip Release

R S T N

LOAD

Z2Z196

L2L0

AC 220V

F1

C1 C2

Q1

Use of earth leakage protection relay
current detection system with shunt
release coil in circuit breaker

95 98

The circuit breaker is a mechanical opening-closing
device, which is used for closing, breaking, separating
circuit and carrying current of that circuit under
ordinary conditions and for automatically breaking
the circuit under extraordinary conditions like short
circuit and over current.
Operating Principle of the Circuit
Breaker:
The most important function of the circuit breaker,
in addition to opening-closing the circuit, is to protect
the circuit under extraordinary conditions.
There are some units inside the device to let the
breaker fulfill its protection functions. Opening units
of LV circuit
breakers are described as release mechanism in TS
EN 60947-2 standard.
Releases :
- Over current releases (Over currentopening unit)
- Under voltage releases (Low voltageopening unit)
- Shunt Trip releases (Remote releaseunit)

All the circuit breakers are equipped with over current
releases. However, under voltage and shunt trip-
release coil is not a standard accessory and added to
the circuit breaker as per requirement.
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 -       :

     :         
  ,    ,   ,     .   

        ,     HH (H
H ). ,         , 

      (4 - 8)xln.

 -       :

   

Srg   (kVA)
Ur   (V)
Ikg    (A)
Irg   (A)
Xd%   ( ) 
(%)
          (      

5-30 ms    5-20%)

    

      
   

     Icu  Ikg
    n  

 Icu   Ikg x (n-1)
 ,     Icu

 Iknet.

Ikg =
Irg . 100

X”d %
Irg =

Srg

 3 . Ur

9.4

12.5

18.7

25

31.3

37.5

50

62.5

75

100

125

156

187

250

312

375

500

625

750

1000

1250

1563

7.5

10

15

20

25

30

40

50

60

80

100

125

150

200

250

300

400

500

600

800

1000

1250

13.6

18.2

27.3

36.4

45.5

54.6

73

91

109

146

182

228

273

364

455

546

730

910

1090

1460

1820

2280

16

20

32

40

50

63

80

100

125

160

200

250

300

400

500

630

800

1000

1250

1600

2000

2500

kVA kW AA

      :     ,  ,   
   ,    , ,    
,       (3 - 5)xln.

9AM-TDS43-0���

9AB-TMS43-0���

9AD-TMS43-0���

9AP-TMS43-0�� �

9AG-TMS43-0���

F11

F32

F52

F62

F82

16 - 40

50 - 125

F33

F53

F83

9AB-THS43-0���

9AD-THS43-0�� �

9AG-THS43-0���

9AM-TSS43-0�� �

9AA-TSS43-0���

9AB-TSS43-0���

9AP-TSS43-0�� �

F10

F12

F21

F31

F51

F61

F71

(5-10) In

(5-8) In

20kA

25kA

25kA

25kA

35kA 50kA 70kA

35kA 50kA 70kA

25kA

35kA

50kA 70kA

9AD-TSS43-0�� �

600A

10 In

(0,7-1)In

(0,7-1)In

(0,8-1)In

200A

8 In

8 In

(0,7-1)In

(0,7-1)In

(0,7-1)In

200A

8 In

(5-10) In

(0,7-1)In

(0,7-1)In

(0,7-1)In

(5-10) In

(4-10) In

9AB-TMJ43-0�� �
F32

16 - 32

40 - 63

80 - 125

160

F33
9AB-THJ43-0�� �

9AA-TSJ43-0�� �

9AB-TSJ43-0�� �

F21

F31

25kA

35kA 50kA 70kA

(0,7-1)In

(0,7-1)In

(0,7-1)In

(0,8-1)In

160A

5 In

4 In

4 In

160A

5In

4 In

�:     

16 - 40

50 - 160

600A

10 In
9AR-TSS43-0���

F12R

25kA
9AR-TSS43-0���

16 - 25

32 - 125

160

16 - 25

32 - 250

160 - 250

125 - 200

225 - 400

300 - 400

9AF-TSS43-0���

16 - 32

40 - 63

80 - 250

(0,7-1)In

(0,7-1)In

(0,7-1)In

�:     

(0,8-1)In

(0,8-1)In

(0,7-1)In

(0,7-1)In

400 - 800
(0,7-1)In

    .
 I1 (A)

.
  In
(A)

 .
.

.I2(A)

    .
 I1 (A)

.
  In
(A)

 .
.

.I2(A)

35kA
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     :      ,    
    .    ,    

    ,    (8 - 12)xln .
 -       :

 -   :

    .     (  )   t2 : 100-150-200-250-300-350-400 ms.

     :

F21

9AB-TMM43-0�� �F32 F33F31

(A)(kW)     (Hp) (A)

16

20

25

32

40

50

63

80

100

100

11,5

18,5

22,5

30

36

43

58

72

79

98

7,5

12

15

20

25

30

40

50

54

70

5,5

9

11

15

18,5

22

30

37

40

51

9AB-THM43-0�� �

9AA-TSM43-0�� �

9AA-TSM43-0�� �

25kA

35kA 50kA 70kA

(0,7-1)In

(0,7-1)In

(0,8-1)In

200A

10 In

10 In

200A

10 In

        :

16 - 20

32 - 125

160

16 - 20

32 - 250
(0,7-1)In

9AB-TSS41-0���
10F

(2-10)xI1

9AG-EMS43-��� �

9AG-EMS43-�� ��

9AG-EMS43-����

F82E

F91E

F101E

F111E

F83E

F102E

F112E

9AG-EHS43-�� ��

9AG-EHS43-�� ��

9AG-EHS43-����

9AI-EMS43-�� �� 9AI-EHS43-�� ��

50kA 70kA

50kA
F92E
65kA

50kA 70kA

50kA 70kA

35kA

F11M
9AB-THS43-0���

25kA

300 - 800

1000 - 1250

1000 - 1600

(0,4-1)In

1600 - 2500

20F

65kA 9AB-THS43-0���

16

 20 - 63

80

100 - 225
In

(A)(kW)     (Hp) (A)

125

160

200

250

300

300

400

500

630

112

147

188

243

260

292

368

465

580

80

110

136

175

190

220

270

340

430

59

80

100

132

140

160

200

250

315

�:     

�:     

10 In

8 In

10 In

8 In

16 - 40

50 - 125

500A

10 In

 . 
I1 (A)

.
 In

(A)
 

 .
.

.I2
(A)

  

.  I1 (A)

.
 In

(A)

 . .
.I2

(A)
  

. 
 I1 (A)

.
 In

(A)

 . .
.

I2 (A)
  

 ,  
    
 . 

   
  

-     
   

   , 
, , ,

 . .   ,
   

    
    

  . ,  
    

  . 
 

   
   

 .
   

    16-35 
   

   50 
 1500 ,  10-16  

  
1500 .  

   
  (

).   

  
   

.  , 
  ( ,
   ,

 ,
  ,
   

   
 )  

   
,   

  .  
    

  

   

   

:       .       
   .
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20°C C°06C°04C°03 50°CIn(A)

16 15,2 14,617,1 16,6 16,0

20 19,0 18,221,4 20,8 20,0

25 23,8 22,826,7 26,0 25,0

32 30,4 29,134,2 33,3 32,0

40 38,0 36,442,8 41,6 40,0

50 47,5 45,553,5 52,0 50,0

63 59,9 57,367,4 65,5 63,0

80 76,0 72,885,6 83,2 80,0

100 95,0 91,0107,0 104,0 100,0

125 118,8 113,8133,8 130,0 125,0

160 152,0 145,6171,2 166,4 160,0

200 190,0 182,0214,0 208,0  200,0

200   213,8  204,8240.8   234,0   225,0

250   237,5  227,5267.5   260,0   250,0

300   285,0  273,0321.0   312,0   300,0

400   380,0  364,0428.0   416,0   400,0

500   475,0  455,0535.0   520,0   500,0

630   598,5  573,3674.1   655,2   630,0

800   760,0  728,0856.0   832,0   800,0

:        F31,    
  40°C,     100 A,      50°C,

  95 A.

      :
-    ,      

    DC.    . « -12»,    250 V,  2  3 
 , ,    , .

-12

M

DC 600V

(+)

M

DC 440V

M

DC 250V

(--)(--)(+) (--)(+)

  
     

   
  

  .
   -

   ,  
.   

  ,
 ,  

 
(  ) 

    
 .
   

 . ,
  

, 
  

 , 
 RE,  

 RE = 5 .  
    

   
,  

      
 .  

   
6.000 ,    5 x 6000
= 30.000   

  
.   

   
   

 ,   
  ,

   ,
    

 . 
,  -

    
   ,

   
20     

  . , 
  

    
   20   
.

       :
 ,           

   .      ,   
  . ,         

         ,      
,   ,       . ,
     ,    ,    , 
     .       

, . .    .
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,   
 
  :

(    36kV)

     
  :

      
  36 kV     0,4

kV,     
   ,   ,
  .

1283

1603

2020

2566

3207

4009

5132

6415

8019

10103

12830

16038

20207

19245

24057

30071

38491

48113

60142

4,5

4,5

4,5

4,5

4,5

4,5

4,5

4,5

4,5

4,5

4,5

4,5

4,5

6

6

6

6

6

6

58

72

91

115

144

180

231

289

361

455

578

723

910

1156

1445

1805

2312

2900

3600

40

50

63

80

100

125

160

200

250

315

400

500

630

800

1000

1250

1600

2000

2500

Isc(rms)=
    S x 100

    1,73 x Un x Usc

:

Isc (rms) =
     630 x 100

     1,73 x 400 x 4,5

= 20207 A

Sn :   
(kVA)
In :    (A)
Un :    

   (V)
Usc :   

 (%)
Isc       :  3-    

   
 (rms) (A)

3-  
 

Isc (rms) (A)

.

Usc (%)

.

In (A)
.

Sn (kVA)

. 
.

In (A)

63

80

100

125

160

200

250

300

400

500

630

800

1000

1250

1600

2000

2500

3000

4000

   
 ,  

 :
    ,

    
 .

    
 ,   

,   ,  
  15%.

     
.

    , 
      .

     
     

 .
    EC 60831-1,

      
 1,3    ,  

,    
15%.

  ,  ,  
,   1,5 x Irc.

max = 1.3 x 1.15 x Irc

:     ,
   

  1600 kVA,  2500A,
    

   
  50 kA.  , 

  , 
   

    50 kA.

    
  3-   :

( : 400 V,   40°C)

(kVAr)

5

10

15

20

25

30

40

50

60

80

100

150

200

250

300

350

400

500

550

600

 

(A)

  7.6

  15.2

  22

  29

  36

  43

  58

  72

  87

115

144

216

288

361

433

505

577

722

793

866

 
In (A)

16

25

40

63

80

100

100

125

125

160

200

300

400

500

630

800

800

1000

1250

1250

  

  
 

 630 kVA ( Un:
400 V, Usc: 4,5%)?

   



      :

Rt:   (m )
Xt:

Isc=
Un

3. Rt
2

 + Xt
2

(kA)

:  Rms   ,    
   .      AC (  ) 

  DC (  ). ,         
 12V,      ,    12V ACrms.  AC

rms =   AC / 1.41

1/13

       :

  ( )  (m )

(m ) (m )

R1=Z1 x cos  x 10-3

cos  =0.15
X1=Z1 x sin  x 10-3

sin  =0.98

R2= Pc x U2

S2
x10-3

Pc=   
 (W)

S=  
 (kVA)

 (1)

k=56 (Cu)   36 (AI)

k=
       m

mm2

R4 X4

X2= Z2
2-R2

2

Z2= Usc

100
x U2

S

X3=0.07L (  )

X3=0.15L (  )

L :   (m)

S :   (mm2)

X3=0.15 L

(m ) (m )

 

P1=500 MVA

R1= 4002

500
x 0.15x10-3

R1=0.05 m

S=800 kVA
Usc=%6
U=400 V
Pc=9700 W

R2= 9700x4002x10-3

8002

R2=2.42 m

 
 

2 ( 3x240 ) mm2 
  

L=4 m

R3= 4x103

56x240x2

R3=0.14 m

R4=0

  2
(Al) 10x80 mm2

  

L=3 m

R5= 3x103

36x800

R5=0.10 m

R6=0

  

( 3x185 mm2) 
  

L= 70 m

R7=
70x103

56x185

R7=6.75 m

X1= 4002

500
x 0.98 x10-3

X1=0.31 m

X2= 6

100

X2=11.75 m

4002

800
x - (2.42)2

X3= 4

2

X3=0.14 m

0.07 x

X4=0

X5=0.15 x 3

X5=0.45 m

X6=0

X7=0.07 x 70

X7=4.9 m

M1

1 2 3

M2

M3.

    (kA)

(m )

M1

M2

M3

Rt1=R1+R2+R3

Rt1=2.61

Rt2=Rt1+R4+R5

Rt2=2.71

Rt3=Rt2+R6+R7

Rt3=9.46

Xt1=X1+X2+X3

Xt1=12.2

Xt2=Xt1+X4+X5

Xt2=12.65

Xt3=Xt2+X6+X7
Xt3=17.55

(m )

3

400

(2.612+12.22)
=18.52kA

3

400

(2.712+12.652)
=17.86kA

3

400

(9.462+17.552)
=11.58kA

2

(1)         
 ,  

  ve  
    .

Z1=
U2

P1
(    

 )

Z2=
   

 

(kA)

R3= L
k.S

L :   (m)

S :   (mm )2
k=56 (Cu)   36 (AI)

k=

x103

R3= L
k.S

x103

       m
mm2
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415 V380 V

14

14

13

13

13

13

13

13

12

12

11

11

9

7

5

4

3

—

2

3

4

7

11

18

25

35

49

67

84

91

108

136

168

10

10

10

10

9

9

9

9

9

9

9

9

7

6

5

4

3

2

3

4

6

10

16

25

35

50

70

95

120

130

154

192

240

7

7

7

6

6

6

6

6

6

6

6

6

6

5

4

3

3

—

4

6

9

15

24

38

53

75

105

143

180

195

231

283

360

5

5

5

5

5

5

5

5

5

5

5

5

4

4

3

3

2

3

5

8

12

20

32

50

70

100

140

190

240

260

308

284

480

Isc

(kA)

(mm2)
Cu

  1,5

  2,5

  4

  6

  10

  16

  25

  35

  50

  70

  95

120

150

185

240

300

100

90

80

70

60

50

45

40

35

30

25

22

15

10

7

5

4

AI

—

—

—

1

1

2

3

4

5

7

10

12

13

15

19

24

65

62

58

52

47

41

38

35

31

27

23

21

14

10

7

5

4

—

—

1

—

2

—

4

5

8

11

14

18

20

23

28

36

51

49

47

44

40

36

34

32

28

25

22

20

14

10

7

5

4

—

1

—

—

—

3

5

7

10

14

19

24

26

30

38

48

42

41

39

37

35

32

30

28

26

23

20

19

13

9

7

5

4

1

—

—

2

3

5

8

11

15

21

29

36

39

46

57

72

30

29

29

28

27

25

24

23

21

20

18

18

12

9

6

5

4

—

—

2

3

5

8

13

18

25

35

48

60

65

77

96

120

19

19

18

18

18

17

17

16

16

15

14

13

11

8

6

5

4

4

4

4

4

4

4

4

4

4

4

4

4

4

3

3

2

2

3

5

8

13

20

32

50

70

120

151

190

240

260

308

384

480

5

5

5

5

5

5

5

5

5

5

5

5

5

4

4

3

2

2

4

6

9

15

24

38

53

89

113

143

180

195

231

288

360

—

3

4

6

10

16

25

35

60

75

95

120

130

154

192

240

8

8

8

8

8

8

8

8

8

7

7

7

6

6

4

3

3

12

12

12

12

12

12

12

12

10

10

10

10

8

7

5

4

3

1

2

3

4

7

11

17

24

42

53

66

84

91

107

134

168

20

20

15

15

15

15

15

15

15

15

12

12

10

8

6

4

3

—

1

2

3

5

8

13

18

30

38

48

60

65

77

96

120

25

25

25

25

25

25

25

25

20

20

20

17

12

10

6

4

4

—

—

1

2

3

5

8

11

18

23

29

36

39

46

57

72

40

35

35

35

35

30

30

30

25

25

20

20

15

10

6

5

4

—

—

—

1

2

3

5

7

12

15

19

24

26

30

38

48

100

90

80

70

60

50

45

40

35

30

25

22

15

10

7

5

4

  1,5

  2,5

  4

  6

  10

  16

  25

  35

  50

  70

  95

120

150

185

240

300

45

45

45

40

40

35

35

30

30

25

25

22

15

10

7

5

4

—

—

—

—

—

2

4

5

9

11

14

18

19

23

28

36

3

3

3

3

3

3

3

3

3

3

3

3

3

2

2

2

2

5

8

12

19

30

48

75

105

179

226

285

360

391

462

576

720

  2,5

  4

  6

  10

  16

  25

  35

  50

  70

120

150

185

240

300

Isc  
  

 (kA)

  2,5

  4

  6

  10

  16

  25

  35

  50

  70

120

150

185

240

300

      
:    ,

     ,
   ,  

      
 .

 :    
       .

       
 .     

      
 .     

 ,    .

-13

Isc=20 kA

Isc=?

70m.
95 mm2 Cu

:
,    380V  

 70     95 mm2 (Cu),
      (67 ).

  ,    
  20kA   

     (Isc: 22kA), 
  ,   

     11kA
( -13).  ,  ,

    , 
   

   (Icu)   11kA.

  (m)   (m)
(mm2)
Cu AI

Isc

(kA)

Isc  
  

 (kA)

   



1/15

 - 14

A2

A1

 - 15

B1B2t

IB1IB2 I

 B2 B1  B2

B1

B2

10000

5000

2000

1000

500

200

100

50

20

10

5

2

1

.5

.2

.1

.05

.02

.01

.005
1 2 3 4 5 6 8 10 20 30x100 A

1

40 °C

  
(   )

F31
100 A

F51
250 A

 - 16

C1C2t

I

C1

C2

I2 (H  C  T )

I2  (H  C  H )
 1,5

I2 = K  T

A  B  (A)

 - 17

10000

5000

2000

1000

500

200

100

50

20

10

5

2

1

.5

.2

.1

.05

.02

.01

.005
1 2 3 4 5 6 8 10 20 30xIn A

40 °C

NH

  -  
400A NH     400A

 :
  

  
 ,  

 ,   
  ,   

 -   
(    ), 

     
    . ;

   
     A2, 

     
   A2,  A1
  , 

    
( -14).  ,  

     
   

 , 
  .
  

   ,
  . .    

  .
  

   (11)  
 (t)  . 

;

  :
,     B1  .

« -1»    IB1
   IB2 

B2.   
   B2 

  IB1.   
   ,

    B2 
 . -   
,  

,   
    

  (  10 
 ).  ,  

    
 ,    

.

  :
  

  ,
 ,

  
   

    .
   . « -16», 

   
C1  C2   

 C1  
    

 C2,   
 . , 
  C1 

 ,   
 , 

   
   . 

(   )   >
  (   ).

  :
  

   
,   

 . , 
 ,  

 .   
  

    
,      

   -  .
    

 , 
,   1,5   
   

   

   
    

.

  :
   

      
   

.   
   

 , 
   

  
   .

  -  
400A NH     400A:

    EN 60947-
2,  ,  

 :
 1,05xln -   2-  , 

,
  1,3xln -    2-

.
 ,    

 5-10 .
    EN 60269-

1,  NH  
 :

 1,25xln  -   3-  , 
,

 1,6xln -    3-
.

 , 
   
,   

 NH,  
    

. ( - 17)  
NH,    

   .

C1  C2 e
( e)

T  C2 

( )
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I1 (A)
F21-F22/ F31-F32-F33

F10-F11
F12
F21-F22
F31-F32-F33

F10-F11
F12
F21-F22
F31-F32-F33

F10-F11
F12
F21-F22
F31-F32-F33

.
In (A) 16 25 32 40 50 63 80 100 125 160 200 200 250 300 400 500 630 800

200 250 300 500 640 800 1000 1280 1600 2000 2500 2400 3200 4000 5040 6400

16

25

32

40

50

63

80

100

125

160

200

16

25

32

40

50

63

80

100

125

160

200

16

25

32

40

50

63

80

100

125

160

200

F51-F52-F53 F61-F62/F71/F82-F83/F82E-F83E

160

   

400

:
      100 A.    

   ,     ,
    ,     (

)   .

 

  

 

 
 (A)

  
  
  

:   63 A
:   40 A
:   80 A
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I1 (A)

F51-F52-F53
F61-F62
F71
F82-F83

200

250

300

400

500

630

800

200

250

300

400

500

630

800

200

250

300

400

500

630

800

F51-F52-F53
F61-F62
F71
F82-F83

F51-F52-F53
F61-F62
F71
F82-F83

F51-F52-F53 F61-F62/F71/F82-F83/F82E-F83E F91E-F92E

F101E-F102E

F111E-F112E

2500 2400 3200 4000 5040 6400 10000 12500 16000 250002000 20000

200 250 300 400 500 630 800 1000 1250 1600 25002000

I1 (A)

F51-F52-F53
F61-F62
F71
F82-F83
F82E-F83E

200

250

300

400

500

630

800

200

250

300

400

500

630

800

200

250

300

400

500

630

800

F51-F52-F53
F61-F62
F71
F82-F83
F82E-F83E

F51-F52-F53
F61-F62
F71
F82-F83
F82E-F83E

E29F-E19F38F-28F/17F/26F-16F15F

F101E-F102E

F112E

3000 3600 4800 6000 7560 9600 10000 12500 16000 250002400 20000

200 250 300 400 500 630 800 1000 1250 1600 25002000

    

   

.
In (A)

.
In (A)

 
 (A)

 
 (A)
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F53
250A

Ics=70 kA

A

FM10
40A

Ics=10 kA

C

F21
100A

Ics=25 kA

B

 - 18

 :
 ,

 ,
 

   
   
, 

 
   (

).
  ,

  
,  

    
  .  

  
     

   
   

  
.    , 

  
  

,  ,
  

   , 
 

  
 .

 
:

  ,
   

  
.   ,

 
 

   
   

   (Ics)
   .

   
,   

    
  ,

 
   

.
 

  :
  

    
  

    
,   ,

   
   

 , 
 .  

,  
  

 ,  
   ,
   ,

 ,   
,  , 

 
  

   
 .

3-   
:

 
 A,B  C,  

   , 
  .

 
  A,

  
,   

   B  C. 
 

 ; (A+B 
A+C)   (A+B  B+C)   

  
  . ( - 18)

 

F10

F11

F21

F61

F12

F31

F51

F62

F71

F32

F52

F82

F33

F53

F83

20

25

35

50

70

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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35
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35
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-
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-
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50
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-
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-

-

-
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70
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-
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F71   

  
(   ):

   
   

   
   70% 

 .  
  

    
85%     .

   
    

 .

 :        ,
     .

<  154 V

<  266 V

<  154 V

<  266 V

<  154 V

<  266 V

<  154 V

<  275 V

<  154 V

<  275 V

<  154 V

<  275 V

<  154 V

<  275 V

<  154 V

<  275 V

>  187 V~

>  323 V~

>  187 V~

>  323 V~

>  187 V~

>  323 V~

>  187 V~

>  323 V~

>  187 V~

>  323 V~

>  187 V~

>  323 V~

>  187 V~

>  323 V~

>  187 V~

>  323 V~

.

220 V~

380 V~

220 V~

380 V~

220 V~

380 V~

220 V~

380 V~

220 V~

380 V~

220 V~

380 V~

220 V~

380 V~

220 V~

380 V~

 

9AA-CA000-0220

9AA-CA000-0380

9AB-CA000-0220

9AB-CA000-0380

9AD-CA000-0220

9AD-CA000-0380

9AE-CA000-0220

9AE-CA000-0380

9AF-CA000-0220

9AF-CA000-0380

9AH-CA000-0220

9AH-CA000-0380

9AI-CA000-0220

9AI-CA000-0380

9AK-CA000-0220

9AK-CA000-0380

F21

F31-F32-F33

F51-F52-F53

F61-F62

F71

F91E-F92E

F101E-F102E

F111E-F112E

F31-F32-F33

 

 

8AB-G000-0000

8AD-G000-0000

8AG-G000-0000

8AH-G000-0000

F31-F32-F33

F51-F52-F53

F82-F83/F82E-F83E

F91E-F92E

   :
    -  

.     
   - .

F71 8AF-G000-0000

“–” DC, “~” AC, “ ” DC-AC

  :

:     .

   :
 ,    
    (trip),  

   «ON»  «OFF» 
   .

   

    (  
):

     . 
      

    ,     
 (ON),       «Trip».

 ,      AC  DC, 
   ,   .  

  ,    
      70  110%  

 .

F21 F71

   

 

8AL-E0000-0000

8AA-E0000-0000

8AB-E0000-0000

8AD-E0000-0000

F10-F11-F12

F21

F31-F32-F33

F51-F52-F53

 

8AF-E0000-0000

8AG-E0000-0000

8AH-E0000-0000

F71

F82-F83/F82E-F83E

F91E-F92E

Standard

Standard

F101E-F102E

F111E-F112E8AE-E0000-0000F61-F62

:     .

. (Trip)
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  :
      

    .  
       

,     
.

NC : .   . 
NO : .   . 

1 1

1 1

1 1

1 1

1 1

2 2

1 1

2 2

1 1

2 2

1 1

2 2

1 1

2 2

NO      NC

250 V~

250 V~

250 V~

400 V~

400 V~

400 V~

400 V~

400 V~

400 V~

400 V~

400 V~

400 V~

400 V~

400 V~

.

2 A

2 A

2 A

4 A

4 A

4 A

4 A

4 A

4 A

4 A

4 A

4 A

4 A

4 A

F31-F32-F33

F71

F82-F83/F82E-F83E

F92E

F101E-F102E

 

8AA-A0011-0000

8AB-A0011-0000

8AD-A0011-0000

8AE-A0011-0000

8AF-A0011-0000

8AF-A0022-0000

8AG-A0011-0000

8AG-A0022-0000

8AH-A0011-0000

8AH-A0022-0000

8AJ-A0011-0000

8AJ-A0022-0000

8AK-A0011-0000

8AK-A0022-0000

F21

F51-F52-F53

F61-F62

F111E-F112E

 

F10...F112E

 

8AM-F0000-0000

8AR-F0000-0000

8AA-F0000-0000

8AB-F0000-0000

8AD-F0000-0000

8AP-F0000-0000

F10-F11

F12

F21

F31-F32-F33

F51-F52-F53

F61-F62

8AF-F0000-0000

8AG-F0000-0000

8AH-F0000-0000

8AI-F0000-0000

8AK-F0000-0000

F71

F82-F83/F82E-F83E

F91E-F92E

F101E-F102E

F111E-F112E

 :
       

  (    ),  
 .  ,      

  ,     .
       .

4 4 400 V~ 4 A 8AG-A0044-0000

4 4 400 V~ 4 A 8AJ-A0044-0000

F31-F32-F33 / F51-F52-F53

F71

F92E

F10-F11-F12 1 1 250 V~ 2 A 8AL-A0011-0000

2 2 250 V~ 2 A 8AB-A0022-0000

2 2 250 V~ 2 A 8AD-A0022-0000

 

 
x
 

( )
.

“–” DC, “~” AC, “ ” DC-AC

8AF-BA000-0110

8AF-BA000-0220

8AF-BA000-0380

8AF-BD000-0024

8AF-BD000-0048

8AF-BD000-0110

8AF-BD000-0220

8AK-BA000-0110

8AK-BA000-0220

8AK-BA000-0380

8AK-BD000-0024

8AK-BD000-0048

8AK-BD000-0110

8AK-BD000-0220

8AG-BA000-0110

8AG-BA000-0220

8AG-BA000-0380

8AG-BD000-0024

8AG-BD000-0048

8AG-BD000-0110

8AG-BD000-0220

8AB-BA000-0110

8AB-BA000-0220

8AB-BA000-0380

8AB-BD000-0024

8AB-BD000-0048

8AB-BD000-0110

8AB-BD000-0220

8AA-BA000-0110

8AA-BA000-0220

8AA-BA000-0380

8AA-BD000-0024

8AA-BD000-0048

8AA-BD000-0110

8AA-BD000-0220

8AH-BA000-0110

8AH-BA000-0220

8AH-BA000-0380

8AH-BD000-0024

8AH-BD000-0048

8AH-BD000-0110

8AH-BD000-0220

8AD-BA000-0110

8AD-BA000-0220

8AD-BA000-0380

8AD-BD000-0024

8AD-BD000-0048

8AD-BD000-0110

8AD-BD000-0220

110 V ~

220 V ~

380 V ~

24 V –

48 V –

110 V –

220 V –

38F-28F12F
F82E-F83E

E211F-E111FE29F-E19F17F35F-25F-15F33F-23F-13F

8AP-BA000-0110

8AP-BA000-0220

8AP-BA000-0380

8AP-BD000-0024

8AP-BD000-0048

8AP-BD000-0110

8AP-BD000-0220

F61-F62

8AI-BA000-0110

8AI-BA000-0220

8AI-BA000-0380

8AI-BD000-0024

8AI-BD000-0048

8AI-BD000-0110

8AI-BD000-0220

F101E

F102E

8AM-BA000-0110

8AM-BA000-0220

8AM-BA000-0380

8AM-BD000-0024

8AM-BD000-0048

8AM-BD000-0110

8AM-BD000-0220

F12
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-

( .)
.

 (A)
 

(Nm)ØP (mm)N (mm)L (mm)

1

1

1

1

 .

(mm2)

2.5...50

2,5...120

2,5...95

95...120

 .

Ø (mm)

6

12

12

13

 
(Nm)

6

10

 6

 25

 -
( .)

3

3

3

3

F10-F11/F12

F21/F31-F32-F33

F21/F31-F32-F33

F51-F52-F53

e 

F71

F82-F83

F82E-F83E

F31-F32-F33

F51-F52-F53

8AM-H3000-0125

8AB-H5000-0125

8AB-H5000-0125

8AD-H5001-0250

8AE-H5000-0300

8AF-H 00-0   

6

6

6

6

6

6

6

6

6

16 A - 160 A

16 A - 160 A

125 - 250 A

160 A - 400 A

300 A - 400 A

300 A

400 A - 500 A

630 A

800 A

10

10

10

25

25

40

40

40

40

M8

M8

M8

M12

M10

M10

M10

M10

M10

3

3

5

5

8

5

6

8

12

14

18

18

25

38

40

40

40

40

36

16

35

35

42

31

31

31

31

F12

F61-F62

F21

F10-F11/F12 F51-F52-F53

Star cylinder headScrewdriver / Allen screw head

2-F61S6F-16F33F-23F-13F/12F

  :
           

   .        .

 :        
     .

8AG-H 00-0   

   :     .
  :   . ( :  300A - 5,  400A - 500A - 6,  630A - 8,  800A - 12)

Allen screw head

F31-F32-F33-F31S

Allen screw head

F61-F6233F-23F-13F/12F E38F-E28F/28F/17F35F-25F-15F

ØN

S  R,T

10.5

S  R,T

ØN

L

S  R,TR, S, T

F10-F11/F12

 

NØ

L

S  R,T

L

Ø

L L

NØ

1 10...120 13 12 3F31-F32-F33

F10-F11 8AM-H3000-0125616 A - 125 A10M831436

F01/

Screwdriver / Allen screw head

   

:   F31-F32-F33       
        .

       95 2,   
    F31-F32-F33 / F51- F52 - F53.
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F111E-F112E   

F31-F32-F33/F51   

F71/F82-F83/F82E-F83E/F92E/F101E-F102E
  

  :
    -

  .  ,  
   ,   

 - .  
      .
    .

F31-F32-F33   :

  :

 

 

 

 

8AB-DA000-0220

220 V AC *

100 W

1 Ce

1 Ce

F71/F82-F83/F82E-F83E/F91E-F92E/F101E-F102E
  :

 

8AF-DA000-0220

220 V AC *

100 W

4 Ce

3.5 Ce

 

8AN-DA000-0220

220 V AC *

500 W

1.5 Ce

1.5 Ce

F111E-F112E   :

F71

F82-F83 / F82E-F83E

F91E-F92E

8AG-DA000-0220

8AH-DA000-0220

F101E-F102E

F111E-F112E 8AK-DA000-0220

 

 

 

 

 

 

   

  :

  :
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: 250V AC, 10A
: 12V AC
: 220 V AC
: 96x96 mm
: 9HK-DF000-0000

 
 

 

 

        
F71/F82-F83/F82E-F83E/F91E-F92E/F111E-F112E

3

2

1

0

4

3

Nb2 OFF

Nb3 ON
4

33

2

1

0

4

3

Gb2OFF

Gb3 ON
4

3

          F31-F32-F33

.
5

4

3

2

1

0

4321

2143

K11 2

K21 2

K1 4

3K2 4

3

A1A2

K1

A1A2

K2

Nb1
ON

Nb2
OFF

5

4

3

2

1

0

4 3 2 1

2 1 4 3

K112

K212

K14

3K24

3

A1 A2

K1

A1 A2

K2

Nb1
ON

Nb2
OFF

.

12V

 
 

1314 13 14

1114 11 14

     
      

  , 
    . 
  ,  

  
,    .

   ,
   
      

     
,  .  

    , 
 .  , 

  , 
  

     
-   

.

-   :
  

     ,
   

   
.   

   
  ,  

 .  
     

   .

  -
,    

 ,  
  ,    

.   ,  
    ,

     
   

,     
    

  . 
   
    ,

  
 (  ).   

,     
   , 

  ,  
   ,
  

«ON»  «OFF»   
   .

F31

F71

F82-F83-F82E-F83E

F91E-F92E

F111E-F112E

8AB-V0000-0000

8AF-V0000-0000

8AG-V0000-0000

8AH-V0000-0000

8AK-V0000-0000

 

 

   :

  

( )

12V

 

 

.

* F71 / F82 / F82E / F83 / F83E / F91E / F92E  11, F111E / F112E  13

  

-

1 23 4 5 6 7

9 15 101112 8 13 14

 

 

 

-

1 23 4 5 6 7

9 15 81112 13 14 10

 

 

* *

.

.
.

.

..

  

  

 :  

.

( )

( )

( )

   



1/24

G

LO A D

F31

F71

F82-F83-F82E-F83E

F91E-F92E

F101E-F102E

F111E-F112E

8AB-V2000-0000

8AF-V2000-0000

8AG-V2000-0000

8AH-V2000-0000

8AI-V2000-0000

8AK-V2000-0000

G

L O A D

MM

FER96

 

G

L O A D

FER96

 

   

     
  (  ) + 

 
:     

   
   

   .
    , 

     
  ,   

  .
     

    
    FC95D  

   
  FC115D  FC750D.  

    300A  2500A  
  ,  

   
  .

 

  

+
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FATS-F3

FATS-F5

FATS-F5N (4 )

FATS-F7

FATS-F8

FATS-F8N (4 )

FATS-F9

FATS-F9N (4 )

FATS-F10

A B C D

365

445

515

585

585

725

585

725

585

305

405

475

535

535

645

535

645

535

114

151

186

219

219

289

219

289

219

122

122

122

122

122

122

122

122

122

E

129

172

207

244

244

314

244

314

244

     
 ,      ,    

 ,          ( , 
,  , ,   . .),    

       .
-   :  16A  1600A
-  ,    Federal Automatic Transfer Switch,    

 .
-   Federal Automatic Transfer Switch       

   0,1-5 .
-  ,      ,  ,  

  - ,  ,  « » 
,      .

 :

   (In)

 

 

  

  

 

 

 

 

TS EN 60947-6-1

16A  1600A

3, 4

140 - 270V

5 - 90 sn. ( )

415V

10.000

-20  +60oC

IP20

III / 3

8AB-ATS00-0000

8AD-ATS00-0000

8AD-ATS04-0000

8AF-ATS00-0000

8AG-ATS00-0000

8AG-ATS04-0000

8AH-ATS00-0000

8AH-ATS04-0000

8AI-ATS00-0000

B

A
H

8,5
E D C

F

265

342

342

346

346

346

436

436

436

G

242

311

311

315

315

315

405

405

405

H

147

200

200

212

212

212

227

227

257

K

247

247

247

247

247

247

247

247

247
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F82E-F83E/F91E-F92E/F101E-F102E/F111E-F112E

10000

5000

2000

1000

500

200

100

50

20

10

5

2

1

.5

.2

.1

.05

.02

.01

.005
1 2 3 4 5 6 8 10 20 30xIn

±%20

10000

5000

2000

1000

500

200

100

50

20

10

5

2

1

.5

.2

.1

.05

.02

.01

.005
1 2 3 4 5 6 8 10 20 30xIn

40 °C

±%20

xIn

F71/F82-F83

xIn

10000

5000

2000

1000

500

200

100

50

20

10

5

2

1

.5

.2

.1

.05

.02

.01

.005
1 2 3 4 5 6 8 10 20 30xIn

a

40 °C

±%20

b

10000

5000

2000

1000

500

200

100

50

20

10

5

2

1

.5

.2

.1

.05

.02

.01

.005
1 2 3 4 5 6 8 10 20 30xIn

c

40 °C

±%20

xIn

F01-F02/F10-F11-F12-F12S/F21/F31-F32-33-F31S

xIn

F51-F52-F53/F61-F62-F61S

a: F01-F02 / F21-F22 / F31-F32-F33
b: F10-F11 / F12

d

c: F51-F52-F53
d: F61-F62

-  -  

-  Electronic circuit breaker

40 °C

 a  b       ( )    c  d       ( )  

   



1/27

F10-F11-F12-F12S I2T 

kA

F21 I2T 

kA

F31-F32-F33-F31S I2T 

kA

F10-F11-F12-F12S Ipeak 

kA

F21 Ipeak 

kA

F31-F32-F33-F31S Ipeak 

kA

   



F51-F52-F53 I2T 

kA

F61-F62-F61S I2T 

kA

F71 I2T 

kA

1/28

F51-F52-F53 Ipeak 

kA

F61-F62-F61S Ipeak 

kA

F71 Ipeak 

kA

   



F82-F83-F82E-F83E I2T 

kA

F91E-F92E I2T 

kA

F101E-F102E I2T 

kA

F82-F83-F82E-F83E Ipeak 

kA

F91E-F92E Ipeak 

kA

F101E-F102E Ipeak 

kA

1/29

   



F111E-F112E I2T 

kA

F111E-F112E Ipeak 

kA

1/30

F10

F11

F12

F21

F31

F32

F33

F51

F52

F53

F61

F62

F71

F82

F83

F82E

F83E

F91E

F92E

F101E

F102E

F111E

F112E

6.5

6.5

6.5

3.5

4

4

4

16

6.5

6.5

6.5

4.5

4

4

4

20 25

7

7

7

5

4

4

4

32

5

5

5

5

4.5

4.5

4.5

40

5

5

5

5.5

5.5

5.5

5.5

50

6.5

6.5

6.5

6.5

7

7

7

63

10

10

10

6.5

9.5

9.5

9.5

80

8.5

8.5

8.5

11.5

8

8

8

100

12.5

12.5

12.5

12.5

10.5

10.5

10.5

125 160

13

20

15

15

15

20.5

20.5

20.5

200

21

21

21

28

28

28

225

25

25

25

23

23

23

250

28

28

28

25.5

25.5

25.5

300

36.5

36.5

36.5

26

26

31

32

32

10

10

400

45

40

40

30

38

38

17

17

500

39

38

38

26

26

630

53

53

53

42

42

800

54

54

54

54

54

1000

55

55

40

40

1250

85

85

60

60

1600

100

100

54

54

84

84

2000

132

132

2500

  (A)

     (W)

13

13

13

13

12

12

12

23

23

23

   



   

16 20 25 32 40 50 63 80 100 125 160 200 225 250 300 400 500 630 800 1000 1250 1600 2000 2500

F111E

F112E

F102E

F92E

F91E

F101E

F83 / F83E

F82 / F82E

F71

F62

F61

F51

F52

F53

F01

F02

F10

F11 / F11M

F21

F12

F31

F32

F33

 

A
 

kA

70

65

50

35

25

25

20

1/31

Ag

Cu

Au

Al

Mg

Mo

W

Zn

Cd

Cu (%86)+Zn (%35)

Ni

Fe

Pt

Sn

Cu (%88)+Sn (%12)

Pb

Cu (%86)+Mn (%12)+Ni (%2)

Cu (%55)+Ni (%45)

Bi

C

C

63

58

45

36

23

18

17

16

13

12

11

10

9

8

6

4.8

2.3

2

0.9

0.125

0.025

(K)

m/ .mm2
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27

40

F01 - F02

R8

25

76

R8

25

76

75

88

70

F10 - F11 WITH LOCK (WITH LONG TERMINAL COVER) F10 - F11 FIXED (WITH TERMINAL COVER)

30

Ø5

25

25

 

25Ø5

 

70

75

88

109

90

F11M

14,9

30,4

90,1

70,5

76

23,5 Ø5

 

25 25

76

70

88

75

Phase
seperator

32,5

18

32,5

a

,  - - - -  ,   .

Extension
Bar

Lock

Terminal
cover

Terminal
cover

Terminal
cover

b

Current (A)
Dimensions (mm)

a b

24,2

24,2

24,2

24,2

24,2

24,2

24,2

24,2

24,2

24,2

22,2

22,2

22,2

23,7

23,7

23,7

23,7

23,7

23,7

23,7

16

20

25

32

40

50

63

80

100

125
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,  - - - -  ,   .

R8

30 30

90

F12 THERMAL ADJUSTABLE (WITH TERMINAL COVER)F12 WITH LOCK (WITH LONG TERMINAL COVER)

92

70,5

77

30

 

5

   

Terminal
cover

Lock

90 93

30 30

R9

37,5 37,5

92

a

37,5 37,5

71

77

Extension
Bar Phase

seperator

Current (A)
Dimensions (mm)

a b

27,5

27,5

27,5

27,5

27,5

27,5

27,5

27,5

27,5

27,5

27,5

26

26

26

27

27

27

27

27

27

27

27

16

20

25

32

40

50

63

80

100

125

160

b
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,  - - - -  ,   .

   

F12N THERMAL ADJUSTABLE (4 Poles)

 

5
30 30

R8

30 3030

120

77,2

71,5

92

37,5 30 37,5

37,5 30 37,5

92

27

71

77

Terminal
cover

F12R EARTH - LEAKAGE CIRCUIT BREAKER

120 92

71

77

30 30 30

37,5 30 37,5

37,5 30 37,5

92

27

71

77

 

5
30 30
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37,5

65,5

75

93

26,5 3

18

90

30

65,5

64,5

102,5

91,5

F21 WITH LONG TERMINAL COVER F21 WITH SHORT TERMINAL COVER

90

  

30

93

65,5

75

30

93

75

90

30

,  - - - -  ,   .

5 30

   

Terminal
cover

Terminal
cover
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F31 - F32 - F33 - F31S

107,5

80

 

35

 

5

88

34 34

106

18

41,5

106

41,5 90,5

117,5

98,5

min = 23
max= 25,7

min = 23,5
max= 26,2

90,5

98,5

117,5

 

,  - - - -  ,   .
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105

113

135

F51 - F52 - F53

 

107

80

105

91

35 35

 

,  - - - -  ,   .

   

35

 

28,5 5

113

135

105

25

40,75 40,75

6
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105

140

113

135

105

105

40,75

140

28,5

105

113

135

5

F51N - F52N - F53N (4 Poles)

 

107

80

35 35

 

25

127

35 3535

 

,  - - - -  ,   .

6
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142

105

235

152,5

114

102

45

F61 - F62 - F61S

 

107

80

 

113,6

44,5 44,5

140

46 46

1036

114

102

235

152,5

105

38

,  - - - -  ,   .

6

60

   

Phase
seperator
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50

210

40

105

80

148

242,5

110,5

125

622,75

60

210

105

110,5

122,5

242,5

148

70

F71

 

107

80

 

190

70 70

,  - - - -  ,   .

6
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70

F82 - F83 - F82E - F83E

 

107

80

 

50 40

80,25

210 243

162

125

*F82 / F83         29 mm

F82E / F83E     36 mm*

105

210

111

162

243

125

105

111

,  - - - -  ,   .

6,5

50

60
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107

80

6,5
70 70

 

80,25 70 80,25

105

280 243

162

125

111
*F82N / F83N       29 mm

F82EN / F83EN   36 mm

*

105

280

50 70

125

162

243

111

60
260

F82N - F83N - F82EN - F83EN

70 70

,  - - - -  ,   .
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256

17670 70

45

210

105

30

8

16

128

142,5

210

105

256

176

128

142,5

70

F91E - F92E

 

107

80

 

R10

191

70 70

50

60
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107

80

70 70

 

105

280

70

45

256

176

105

F91EN -F92EN (4 Poles)

280

128

142,5

256

176

128

142,5

52,5122,5

262

70 70 70

50

60
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70 70

210
23

155

105

45

170

42

215

50

60

41 ,5

155

170

215

296

70 70

210

23

105

F101E - F102E

70

 

80

107

 

296

70 70

190
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F111E - F112E

90

117

 

367.5

 

250

265

320

424

44,5

392

304

3876

45

392

304

3876

46

114 114

60

80

   



1/47

F31 - F32 - F33 - F31S MOTOR CONTROL MECHANISM

F71 - F82 - F83 - F82E - F83E - F91E - F92E - F101E - F102E MOTOR CONTROL MECHANISM

106 150

134

106

179

147

210,7

F71

F82 - F83 - F82E - F83E

F91E - F92E

F101E - F102E

Type
Dimensions

A

265

265

282

309
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F111E - F112E MOTOR CONTROL MECHANISM

342

392417
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F31 -F32 - F33 - F31S INVERSER SET

F71 - F82 - F83 - F82E - F83E - F91E - F92E - F101E - F102E INVERSER SET

323

110

149

134

70

106

210

F71

F82 - F83 - F82E F83E

F91E - F92E

F101E - F102E

A B C

530

530

470

530

253,5

329

417,5

417,5

332

340,5

363,5

395

A

D

75

75

75

75

   

Inverser Relay

Inverser Relay

Inverser Relay

Inverser Relay
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F111E - F112E INVERSER SET (VERTICAL)

406

382

478

152.5

108 250,6 119,5
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F111E - F112E INVERSER SET (HORIZANTAL)

88

952

410,5 93,5 410,5

 

   

Inverser Relay

Inverser Relay
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EXTENDED ROTARY HANDLE

A

A B C D

Please ask special design dimensions CD for panel builder.

Extended Rotary
Handle

Circuit
breaker

E

   

min max

F31 - F32 - F33 - F31S

F51 - F52 - F53

F71

F82 - F83 - F82E - F83E

F91E - F92E

105

105

210

210

210

119,5

119,5

135

135

135

225

225

310

310

310

45

45

63,5

63,5

63,5

100

100

100

100

100

172

172

180

180

180

F

18

18

0

0

0

G

85

125

145

142

180

F

Center

F

Center


