
MEH451e

Честотни инвертори

Отлични характеристики, малки размери
Ново поколение „микро-инвертори“
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Реални размери

*   „Low Power AC Drive Worldwide Outlook“ (2001)   ARC  (USA)

 FRENIC-Mini       ,  
   .       
  ,  , , ,  -

     -  ,                   
,        .

Ние използвахе нашият опит  и на база изискванията на клинетите  и 
най-новите технологии създадохме серията инвертори FRENIC Mini.

Fuji Electric е производителя на чeстотни инвертори с общо          
предназнчение за мощности 4, 0 kW и по-малко с най-голям 
пазарен дял в света *. 
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0808

240 (mm)
(1-  200V, 0.75kW  - )

*  ,         
    1-   3-  200 V   

(1-  200V, 0.75kW  - )

(3-  400V, 1.5kW)

80

FVR-C11S FRENIC-Mini

RS485
 

    
  

       
V/f   

    

    
    400Hz

    RS485 
  ( )

     
 (  )

     
FVR-C11S  Fuji

         
 ,         

.       -
   (            , ),   

(4  20 mA, 0  + 10 V, 1  5 V)  . .  

         -
,     ,     

    .

      ,   
   , .  -
.   ,      

. 

       V/f   
,      ,   

        -
.

         
 .        

 . (    : 40oC  
- ).

           
  .     RS485 

.

 1.5 kW         
 .

          
,       .



 - 
.

/

 Sink/ Source
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 DC  (DC reactor)
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, " ",

" / ", "
"  " ".

.

a  DC 

.

,
.

 4 
  .

-
 (7  40oC)

.
,  DC ,

-
.

, .
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- ,
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, , , ,
, ,

. .
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 ( ) -
, .

( ).

 (  Windows OS), 

. -
: -

 RS485,  USB-RS485 .

 DIN  (35 mm 
)

( ).

- -
,

 ( ).

 RS485 ( ),
.

RS485

 400 V 
 200 V series (1- , 3- ).

 EMC .

 1 (NEMA 1), .

EC  (CE ), TÜV
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FRN 1.5 C 1 E - 4 E 2 1FRN
 

FRENIC ,1
 

2   

E
J

4
7
2

3-  400 V
1-  200 V
3-  200 V

0.1
0.2
0.4
0.75
1.5
2.2

4.0, 3.7

   [kW]

0.1
0.2
0.4

0.75
1.5
2.2
4.0

C Compact

1
 

1

E

S

  EMC  
(IP20)
  EMC  
(IP20)

 

0.1
0.2
0.4
0.75
1.5
2.2
4.0

FRN0.1C1S-2J
FRN0.2C1S-2J
FRN0.4C1S-2J
FRN0.75C1S-2J
FRN1.5C1S-2J
FRN2.2C1S-2J
FRN3.7C1S-2J

FRN0.4C1S-4E
FRN0.75C1S-4E
FRN1.5C1S-4E
FRN2.2C1S-4E
FRN4.0C1S-4E

FRN0.1C1S-7E
FRN0.2C1S-7E
FRN0.4C1S-7E
FRN0.75C1S-7E
FRN1.5C1S-7E
FRN2.2C1S-7E

-  

  EMC 

  EMC 

0.1
0.2
0.4
0.75
1.5
2.2
4.0

FRN0.1C1E-2J
FRN0.2C1E-2J
FRN0.4C1E-2J
FRN0.75C1E-2J
FRN1.5C1E-2J
FRN2.2C1E-2J
FRN3.7C1E-2J

FRN0.4C1E-4E
FRN0.75C1E-4E
FRN1.5C1E-4E
FRN2.2C1E-4E
FRN4.0C1E-4E

FRN0.1C1E-7E
FRN0.2C1E-7E
FRN0.4C1E-7E
FRN0.75C1E-7E
FRN1.5C1E-7E
FRN2.2C1E-7E

    (   EMC )

1.5
2.2
4.0

FRN1.5C1S-2J21
FRN2.2C1S-2J21
FRN3.7C1S-2J21

FRN1.5C1S-4E21
FRN2.2C1S-4E21
FRN4.0C1S-4E21

!

   1 (NEMA1),     .

          
,   -    . 

   ,    
  .

       200V 1-    
  400V 3- .
     EMC    

   .

 
  3-  

400 V
1-  

200 V
3-  

200 V

,1

:           - ,        - .
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   *5)

3-

    (FRN C1E- E/J)

  *1) 0.1 0.2 0.4 0.75 1.5 2.2 4.00.4 0.75 1.5 2.2 4.0

   (IEC 60529) IP20, UL open type *11)

  *2) 0.30 0.57 1.1 1.9 3.0 4.2 6.51.1 1.9 2.8 4.1 6.8

  *4)
0.8

(0.7)
1.5

(1.4)
3.0

(2.5)
5.0

(4.2)
8.0

(7.0)
11.0

(10.0)
17.0

(16.5)
1.5 2.5 3.7 5.5 9.0

  *3)

  150%     1 min, 200%     0.5s

 

, ,  3- , 200  240V, 50/60Hz3- , 380  480V, 50/60Hz

.   *7) 0.2 0.3

0.7 0.7 0.7 0.8 2.4 2.4 2.91.5 1.6 2.5 2.5 3.0

0.6 1.1 2.0 2.9 4.90.6 1.1 2.0 2.9 4.9

 *8) 150 100 50 30100 50 30

 *9)

DC  

- 150150

 : 0.0  60.0Hz         : 0.0  30.0s       : 0  100%   

: +10  -15% (   *10): 2%  - )     : +5  -5%

  *6)
(  DCR) 

(  DCR) 

0.57

1.1

0.93

1.8

1.6

3.1

3.0

5.3

5.7

9.5

8.3

13.2

14.0

22.2

0.85

1.7

1.6

3.1

3.0

5.9

4.4

8.2

7.3

13.0

50, 60 Hz

3- , 200V/50Hz, 200, 220, 230V/60Hz3- , 380, 400, 415V/50Hz, 380, 400, 440, 460V/60Hz

 

FRN0.1
C1E-2J

FRN0.2
C1E-2J

FRN0.4
C1E-2J

FRN0.75
C1E-2J

FRN1.5
C1E-2J

FRN2.2
C1E-2J

FRN3.7
C1E-2J

FRN0.4
C1E-4E

FRN0.75
C1E-4E

FRN1.5
C1E-4E

FRN2.2
C1E-4E

FRN4.0
C1E-4E

3-  200 V3-  400 V

 
 

   (FRN C1E-7E )

0.1 0.2 0.4 0.75 1.5 2.2

IP20, UL open type *11)

0.30 0.57 1.1 1.9 3.0 4.1

0.8
(0.7)

1.5
(1.4)

3.0
(2.5)

5.0
(4.2)

8.0
(7.0)

11.0
(10.0)

1- , 200  240V, 50/60Hz

0.3 0.4 0.7 1.3 2.4 3.5

0.7 0.7 0.7 1.2 2.4 2.9

03001051 50

- 150

: +10  -10%,          : +5  -5%

1.1

1.8

2.0

3.3

3.5

5.4

6.4

9.7

11.6

16.4

17.5

24.8

50, 60Hz

3- , 200V/50Hz, 200, 220, 230V/60Hz

FRN0.1
C1E-7E

FRN0.2
C1E-7E

FRN0.4
C1E-7E

FRN0.75
C1E-7E

FRN1.5
C1E-7E

FRN2.2
C1E-7E

1-  200V

kVA

A

%

%

kg

A

kW

kVA

kVA

V

A

%

%

kg

kW

kVA

A

*1)  4-    Fuji’s
*2)          220V
       3-   1-  200V  440 V   3-  400V. 
*3)        .
*4)         (  )  - ,   
          -   4kHz (      :       )     40oC 
       - .  
*5)       (85%     
       ).
*6)     Fuji .

*7)     DCR ( ).
*8)         AVR  (    
        ).
*9)             
     (     )

*10)   [%] =

           2  3%,   AC  ( ) (ACR). 
*11)   NEMA1  ( )    UL  TYPE1 (NEMA1). 
             -10  +40˚C.

 .  [V] - .  [V] 
   3-   [V] x 67

1-

  EMC 

  / 

    300V  , 
   .  

   300 V,  
    15 ms.

    165 V  ,  
  .     165 V,  

    15 ms.

     
   *5)

  *1)

   (IEC 60529)

  *2)

  *4)

  *3)

  

 

, ,  

.   *7)

 *8)

DC  

  *6)
(  DCR) 

(  DCR) 

 

 
 

  / 

 *9)

    165 V  ,    .     165 V, 
     15 ms.

150%     1 min, 200%     0.5s

 : 0.0  60.0Hz         : 0.0  30.0s       : 0  100%   

(IEC 61800-3 (5.2.3)) 

    

 

 
( - )  ( - )

 ( - )
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 EMC 

 (FRN C1S- E/J )

0.1 0.2 0.4 0.75 1.5 2.2 4.00.4 0.75 1.5 2.2 4.0

IP20, UL open type *11)

0.6 0.6 0.6 0.7 1.7 1.7 2.31.1 1.2 1.7 1.7 2.3

0.30 0.57 1.1 1.9 3.0 4.2 6.51.1 1.9 2.8 4.1 6.8

%

%

kg

A

kW

kVA

kVA

V

A

%

%

kg

kW

kVA

kVA

V

0.8
(0.7)

1.5
(1.4)

3.0
(2.5)

5.0
(4.2)

8.0
(7.0)

11.0
(10.0)

17.0
(16.5)

1.5 2.5 3.7 5.5 9.0

0.2 0.3 0.6 1.1 2.0 2.9 4.90.6 1.1 2.0 2.9 4.9

150 100 50 30100 50 30

- 150150

0.57

1.1

0.93

1.8

1.6

3.1

3.0

5.3

5.7

9.5

8.3

13.2

14.0

22.2

0.85

1.7

1.6

3.1

3.0

5.9

4.4

8.2

7.3

13.0

FRN0.1
C1S-2J

FRN0.2
C1S-2J

FRN0.4
C1S-2J

FRN0.75
C1S-2J

FRN1.5
C1S-2J

FRN2.2
C1S-2J

FRN3.7
C1S-2J

FRN0.4
C1S-4E

FRN0.75
C1S-4E

FRN1.5
C1S-4E

FRN2.2
C1S-4E

FRN4.0
C1S-4E

Type (FRN C1S-7E)

0.1 0.2 0.4 0.75 1.5 2.2

IP20, UL open type *11)

0.6 0.6 0.6 0.8 1.7 2.3

0.30 0.57 1.1 1.9 3.0 4.1

0.8
(0.7)

1.5
(1.4)

3.0
(2.5)

5.0
(4.2)

8.0
(7.0)

11.0
(10.0)

0.3 0.4 0.7 1.3 2.4 3.5

03001051 50

- 150

1.1

1.8

2.0

3.3

3.5

5.4

6.4

9.7

11.6

16.4

17.5

24.8

50, 60Hz

FRN0.1
C1S-7E

FRN0.2
C1S-7E

FRN0.4
C1S-7E

FRN0.75
C1S-7E

FRN1.5
C1S-7E

FRN2.2
C1S-7E

3-

1-

     
   *5)

  *1)

   (IEC 60529)

  *2)

  *4)

  *3)

  

 

, ,  

.   *7)

 *8)

 *9)

DC  

  *6)
(  DCR) 

(  DCR) 

 3-  200 V3-  400 V

 
 

  / 

150%     1 min, 200%     0.5s

3- , 200  240V, 50/60Hz3- , 380  480V, 50/60Hz

 : 0.0  60.0Hz         : 0.0  30.0s       : 0  100%   

: +10  -15% (   *10): 2%  - )     : +5  -5%

50, 60 Hz

3- , 380, 400, 415V/50Hz, 380, 400, 440, 460V/60Hz

    300V  , 
   .  

   300 V,  
    15 ms.

    165 V  ,  
  .     165 V,  

    15 ms.

3- , 200V/50Hz, 200, 220, 230V/60Hz

1- , 200 to 240V, 50/60Hz

: +10  -10%,          : +5  -5%

3- , 200V/50Hz, 200, 220, 230V/60Hz

1-  200V

     
   *5)

  *1)

   (IEC 60529)

  *2)

  *4)

  *3)

  

 

, ,  

.   *7)

 *8)

DC  

  *6)
(  DCR) 

(  DCR) 

 

 
 

  / 

 *9)

    165 V  ,    .     165 V, 
     15 ms.

150%     1 min, 200%     0.5s

 : 0.0  60.0Hz         : 0.0  30.0s       : 0  100%   

*1)  4-    Fuji’s
*2)          220V
       3-   1-  200V  440 V   3-  400V. 
*3)        .
*4)         (  )  - ,   
          -   4kHz (      :       )     40oC 
       - .  
*5)       (85%     
       ).
*6)     Fuji .

*7)     DCR ( ).
*8)         AVR  (    
        ).
*9)             
     (     )

*10)   [%] =

           2  3%,   AC  ( ) (ACR). 
*11)   NEMA1  ( )    UL  TYPE1 (NEMA1). 
             -10  +40˚C.

 .  [V] - .  [V] 
   3-   [V] x 67 (IEC 61800-3 (5.2.3)) 

                 

 

 
( - )  ( - )

 ( - )
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    (  EMC )

 (FRN C1S- E/J21)

1.5 2.2 4.01.5 2.2 4.0

IP20, UL open type *10)

3.0 4.1 6.42.8 4.1 6.8

8.0
(7.0)

11.0
(10.0)

17.0
(16.5)

3.7 5.5 9.0

2.0 2.9

150 100 100150 100 100

18 12 818 12 8

3 2 1.53 2 1.5

4.92.0 2.9 4.9

1.8 1.8 2.51.8 1.8 2.5

5.7

9.5

8.3

13.2

14.0

22.2

3.0

5.9

4.4

8.2

7.3

13.0

50, 60Hz

FRN1.5
C1S-2J21

FRN2.2
C1S-2J21

FRN3.7
C1S-2J21

FRN1.5
C1S-4E21

FRN2.2
C1S-4E21

FRN4.0
C1S-4E21

A

s

A

%

%

kg

kW

kVA

kVA

V

     
   *5)

  *1)

   (IEC 60529)

  *2)

  *4)

  *3)

  150%     1 min, 200%     0.5s

 

, ,  3- , 200  240V, 50/60Hz3- , 380  480V, 50/60Hz

.   *7)

 *8)

DC   : 0.0  60.0Hz         : 0.0  30.0s       : 0  100%   

: +10  -15% (   *9): 2%  - )     : +5  -5%

  *6)
(  DCR) 

(  DCR) 

3- , 200V/50Hz, 200, 220, 230V/60Hz3- , 380, 400, 415V/50Hz, 380, 400, 440, 460V/60Hz

 3-  200 V3-  400 V

 
 

  / 

    300V  ,  
  .     300 V, 

     15 ms.

    165 V  ,  
  .     165 V, 

     15 ms.

  

  

*1)  4-    Fuji’s
*2)          220V
       3-   1-  200V  440 V   3-  400V. 
*3)        .
*4)         (  )  - ,   
          -   4kHz (      :       )     40oC 
       - .  

˚

*5)       (85%     
       ).

*6)     Fuji .
*7)     DCR ( ).
*8)         AVR  (    
        ).

*9)   [%] =

           2  3%,   AC  ( ) (ACR). 
*10)   NEMA1  ( )    UL  TYPE1 (NEMA1). 
             -10  +40˚C.

 .  [V] - .  [V] 
   3-   [V] x 67 (IEC 61800-3 (5.2.3)) 
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 ( )

  

 
/ 

(  V/f )    

(   )

( )

( )

 (boost)  

/ 

  

  / 
  

  

 (bias)  

 (gain)  
  

 (jump)  
Р    на бавен 
ход (Jogging)

.   
  

  

  

  
   

 

25  400Hz

3-  200V, 1-  200V: 80  240V
3-  400V: 160  500V

   . .  13, 12, 11
     

   (  12)  
   (  C1)    
 .

    F37 0, 1, 3,  4 

       
  ( )

       
  ( )

  RS485   

   .

         

F03

F04

F23
F26, F27

H98

H50, H51
F09, F37

F03  F05

F09, F37

F02

H30,y01  y10
y99
F01, C30

F01, C30

C05  C11
H30,y01  y10
E20

F30, F31
F07, F08

E10, E11

H07

F15
F16
F18
C50  C52
C32  C39

C01  C04
H54

C20

F14

P09

F43, F44

25  400Hz

0.1  60.0Hz
0.75  15kHz

 : -0.2%    (  25-10 oC)
 : -0.01%    (  -10  +50oC)

V/f  (   - )
     .       .  
 AVR        (  : )

    1  (        )

      F09.
          F37.

0:  
1:  
2:   (boost)  
3: .   (    ./ .  )
4: .   (    ./ .  )
5: . .  ( . .    ./ .  )
150%   (     5Hz)

  :  (FWD/REV)     

  (5  ): FWD, REV, coast to stop command  . .
  RS485

       ( )

  

       (1  5 k )

         /
 0  +10V DC (0  +5V DC)/0 100% (  12)
 +4  +20mA DC/0  100% (  C1)

          (IVS)
 +10  0V DC (+5  0V DC)/0  100% (  12)
 +20  +4mA DC/0  100% (  C1)

F18,C32  C34
F18,C37  C39
E01  E03
E98, E99

   : 8  (  0  7 )

          
     .  .   (    
    jogging )
   jogging : 0.00  400.0Hz

         
 .

     ,  

     (  )    

  3         (0  30Hz).

          PID  

       

            4 : 
, S-  ( -weak), S-  ( -strong), 

            
        (1 )

0.00  3600s
*    0.00s,         

            

  (1 ) : RUN, FAR, FDT, LU  . .
  (1 ):      

  (1 ):  , , ,    . .

:   RS485

  

C21

        (1 ).

 

 
 

   120Hz  ,  
      

.

     , 
   ,    

7kHz  .    
      H98.

 : 1/1000    ( . 0.06Hz  60Hz, 
0.4Hz  400Hz)

 : 0.01Hz (99.99Hz  - ), 0.1Hz (100.0Hz  - )
  (link):     2 

• 1/2000    ( . 0.003Hz  60Hz, 0.02Hz  400Hz)
• 0.01Hz ( )

  RS485   

       .    
. .        0  +5V DC,  

     +5V DC/ .      200%. 
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намаляване
на скоростта

 3 - ,
 DC 

 (overvoltage limit). (  H69: 1).

.
 (

, )

,
-

, .
 (ON) 

.

H69

.
H70

F37

,  [A],  [V], 
 [kW],  PID ,  PID 

:
 ( ) [Hz],  (

) [Hz],  [Hz],  [r/min], 
 [m/min] .

, .

 4 .
( ,  4 ).

.

.
,

 „ “  „ “
.

, , , ,
. .

5  95% RH ( )

-10  +50C

3 mm ( ): 2 -  9Hz,    9.8m/s2 : 9 -  20Hz
2m/s2: 20 -  55Hz 1m/s 2 : 55 -  200Hz

-25  +70˚C
5  95% RH ( )

 E48.

. 22.

.

- , :

-
-
-

 DC . 200V .: 400V DC   400V .: 800V DC

-  DC . 200V : 200V DC   400V : 400V DC
 F14.

, .
,  6%, 

.  DC ,
, .

 non-operation.

(
)

(PTC )
(

)

, .

PTC , .
.

(0.5  75.0min).

: OL

( )
( )

 ( )

(
)

.

 2 
.

*  2000m, 

.

E43
E48

F14

H98

H98

F10  F12
H26,H27
E34,E35

F50,F51

H04,H05
 reset, 

-10  40˚C

(Retry)
,  reset 
. :

,           ,           ,           ,           ,           ,           ,           ,           ,       ,

: -
: -
: -
:
:
:
:
:
:
:
: -

: - . .
:
:
: . . .
:
:  (PTC)
:
:
:  (CPU)
: RS485 

PID  J01.

 J02, E60  E62.

 E61, E62. 

J01

J02

E60
E61
E62
J02

E61
E62

 (IVS)  J01

 (  12) : 0  10V DC/0  100%
 (  C1) : +4  +20mA DC/0  100%

 (process commands)

           , :  [Hz]/ .  [Hz] x 100[%]

 (  12) : 0  +10V DC/0  100%
 (  C1) : +4  +20mA DC/0  100%

 RS485 :  [Hz]/ .  [Hz] x 100[%]

 [m] 
1,000 -
1,001  2,000
2,001  3,000  *

, H06

 non-operation.

 IGBT .

.
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-

 

  
-

   
   

  

 
 

 
 

 

 

  
.   

  
  

 
(   

)

  

  
  

 CPU

          -   .
          -       .
 

 ,     (400V DC  200V 
, 800V DC  400V )  DC .

   ,  AC     
.

       .       , 
            ,     .

       DC   ,         
,   .

  1-       (  ).

     .        
 .

  ,       .
        . . (   ).

  .  IGBT      . .     .
  ,    ,  .

         .
        .

*         .

             (THR).

      (CPU),     .

        RS485   

              .

           . 
      .

            ( ) 
   .

           .
<Reset  >
M                      (RST).
<          >

         4 .

            
       . 

 
 

(stall prevention)

,   -    .
   - : ,       

  -         (     
      ).

PTC  PTC       .
PTC      C1  11,    13  C1    

 1k . 
.

 ,    DC      -  (200V DC  200V ., 400V DC 
 400V .).  ,    "4  5"  F14,    ,     

    DC .

 
 .  .
   

 

-

-

--

-

-

-

LED

F14

H98

H43

H26,H27

E34,E35

F50,F51

H12

E01  E03
E98, E99
E20,E27
E01 to E03
E98,E99

F02

H96

H98

(30A,B,C) *)

  
  

-  

            - ,
       .  

 
         ( :                       ), 

     ,      .

F10

F11,F12

*            (30A,B,C) ,           ,    . 

   
 

(Operation error) 
 

 STOP

 
 

 

                 
   ,          

    .        
 

         LED    
           ,        :

 
    (         )        
       Link command (LE) 

 

         -     -
   .         .  

           
  .

 
 .  .
   

 

    
  

RS485 
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  EMC 
.  1 .  2

.  3

67
80

6.5 6.5
6

12
0

11
0

5
5 5

6010

17
0

4-5x6 

T

D
D1 D22

D3

1.
5

T

D
D1 D22

D3

110
97

4-5x7

5.65.6
7

13
0

11
8

6
6 5

W10.5

18
0

3

140
128

2-   5

66

18
0

16
8

6

5

6

9210.5 27

24
5

182
118 642

85.5

6

D D1

 [mm]

D2

1-
200V

3-
200V

FRN0.1C1E-7E
FRN0.2C1E-7E
FRN0.4C1E-7E
FRN0.1C1E-2J
FRN0.2C1E-2J
FRN0.4C1E-2J
FRN0.75C1E-2J

100

115

100

115
140

10

25

10

25
50

90

90

D3

21.2

36.2

21.2

36.2
61.2

D D1 D2

400V

200V

FRN0.4C1E-4E
FRN0.75C1E-4E

FRN0.75C1E-7E

158
182

139

40
64

40

118

99

W

89

60

D3
61.5
85.5

55.2

400V

200V

FRN1.5C1E-4E
FRN2.2C1E-4E
FRN4.0C1E-4E
FRN1.5C1E-7E

200V

FRN2.2C1E-7E

FRN2.2C1E-2J
FRN1.5C1E-2J

FRN3.7C1E-2J

. 
.

 [mm]. 
.

1-

3-

   [mm]

1-

3-

3-

(  ) (  )
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.  1
D

D1 D2267
80

6.5 6.5

4-5x6
6

12
0

11
0

5
5 5

1.
5

.  2

.  3 .  4
110
97

4-5x7

5.65.6
7

13
0

11
8

6
6

6 5

D
D1 D22

140
128 66

18
0

16
8

6

55

6

139
75 642

6

)   **      FRN C1S-2E/J  :
  21 (   ),  ( )

D
D1 D22

110
97

4-5x7

5.65.6
7

13
0

11
8

6
6 5

3

2-   5

D D2

200V

200V

FRN0.1C1S-2J**
FRN0.2C1S-2J**
FRN0.4C1S-2J**
FRN0.75C1S-2J**

FRN0.1C1S-7E
FRN0.2C1S-7E
FRN0.4C1S-7E
FRN0.75C1S-7E

80

95
120

80

95
140

10

25
50

10

25
50

70

70

90

D D2

400V
FRN0.4C1S-4E**
FRN0.75C1S-4E**

115
139

40
64

75

D D2

200V

400V

FRN1.5C1S-2J**
FRN2.2C1S-2J**

FRN1.5C1S-4E**
FRN2.2C1S-4E**

FRN1.5C1S-7E

139

149 64

75

139 75

85
200V

200V

400V

FRN3.7C1S-2J**

FRN4.0C1S-4E**

FRN2.2C1S-7E200V

 EMC 

T

 [mm]

1-

3-

. 
.

(  )

 [mm]. 
.

3-

T

(  )

   [mm]

TT

(  )

 [mm]. 
.

. 
.

1-

3-

3-

1-

3-

3-

D1

D1

D1
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     ,        :  ,
  ,   / ,       . 

          FRENIC Mini.

 -   

     3     ..

 

STOP RUN

  (Running mode)

STOP RUN

  
 

  
                

   .  
  

  
  

   
 

   (   ) 
     

< >
  : 

 :

   
    

 (stop mode).

   
 (RUN).

          

   
 (STOP).

 

  
 

(STOP)

  
  

(RUN)  

                           
                                            (STOP).

/    . /  ,   
   ,    
.

 
  

.

      
 ,       

.
   LED .   

 .

ON

LED 
     

  

 Program/Reset
     .

  *

   : *
Reset  

 Function/Data
     LED    

    .

 Run
     .

   :
    ,                

                (    
).

 Stop
     .

   : Up/Down
   :

       
    .

 : 
      

      .

       (  -
     ,  -

  ,  ,   -
),  ,  ,  .

      
     .

     
 (   ) 

     
. 

  - Programming mode
    - Alarm mode

     
     

  1, 2   
               
  PID .

    ,                
                (    

).  ,                   
                               .

,
                  

  ,  , 
  ,  , 

    .

 : 

   
 

ON           / ON

*

 
:
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    , 
     .

L1/R, L2/S, L3/T
L1/L, , L2/N
U, V, W
P(+), P1
P(+), N(-)
P(+), DB
    G

 

  
 DC 
 DC 

  . 

   . 
  1-  .    (   )
  3-  .
  DC  (DCR).
  DC . 
     ( ).

3-  200V, 400V 
1-  200V, 100V

      

   .

 -   

13

11

C1

12

  

  
 

  

(PID )

( . 
)

(PID )
(  PTC )

(  . )

( )

+10V DC    (1  5k )
0  +10V DC / 0  100%   
0  +5V DC / 0  100%   +1  +5V DC / 0  100%   

   .
+10  +0V DC / 0  100% (    )

     (PID   )    
   PID .

     (PID   )    
   PID .

   .

+4  +20mA DC / 0  100%  

+20  +4mA DC / 0  100%  (    )

  PTC     . .  .  1k    13-C1

    .
    /   (12, 13, C1)

   : 10mA
 : 22k

.  : 15 VDC
 . .  +10V DC  , 

     +10V DC.

   CM  Y1E.

 FWD  REV    
(ON),      . 

        
e  FWD  REV.

F18, 
C32  C34

E61

E61

F18,
C35  C37

E62
H26, H27
E62

X1

X2

X3

FWD

REV

(HLD)

  1

  2

  3

  
 

(FWD): ON …        .
(FWD): OFF …      .

(REV): ON...         .
           OFF...      

 
 

(multistep frequency 
selection)

2 (0, 1)      .
4 (0  3)      .
8 (0  7)      .

 0    ,   
   .

   
 ACC/DEC 

(RT1): ON…    2  /   .
(RT1): OFF…    1  /   .

(BX): ON…      ,      coast-to-stop
Reset  

по инерция (coast-to-stop).
(RST): ON…    (reset)  .
(THR): OFF…     ,     по инерция 

(coast-to-stop)
(JOG): ON… JOG   .  
(FWD):ON  (REV): ON…    JOG . 

  (trip command)
( )

   
Jogging

.   1  2 (Hz2):ON  (Hz1): ON…    2  

(WE-KP): ON…       .

(Hz/PID): ON… PID   ,   

(IVS): ON…    (normal/ inverse)    .
(LE): ON…    RS485   Bus ( )

(PID-RST): ON…  (reset )   
   PID .

(PID-HLD): ON…    PID   
 .

   3-     (3-wire operation).
(HLD): ON…    FWD  REV.
(HLD): OFF…    .

   
 (keypad)

 
PID 

   
   

RS485, 
Reset  / 

 

  
 PID

   
3-  

  

E01  E03

 
 

  

<  ON>
 Source : 2.5  5mA

(     0V)
 .  : 2V

<  OFF>
     

: 0.5mA
    

: 22  27V

(FWD)

(REV)

(SS1)
(SS2)
(SS4)

(RT1)

(BX)
(RST)
(THR)

(JOG)

(Hz2/Hz1)

(WE-KP)

(Hz/PID)

(IVS)
(LE)

(PID-RST)

(PID-HLD)

     ACC/DEC

     .

 ON        0.1s.

E98, E99

C05  C11

E10, E11

C20, H54

F01, C30

J01  J06
F01, C30

H30, y99

PLC
CM

      PLC.   24V (  P24).

     .

PLC +24V 50mA max.

   11  Y1E.

        X1  X3, FWD
 REV   .  

(FWD  REV      FWD  REV.

<  >
   Source/Sink:      

  (jumper switch).
      : ON    
      X1  

CM     .     
 CM      X2, X3, FWD  REV.

(SS1)

 

(SS4)
(SS2)

0
-

-
-

1
ON

-
-

2
-

-
ON

3
ON

-
ON

4
-

ON
-

5
ON

ON
-

6
-

ON
ON

7
ON

ON
ON

 : 250
.   : + 30 mA DC

 .   +20mA DC  , 
     +20mA DC.

( )

  
  

( )

  
 

  
  ( )

 ,     .
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 -   

 

E27

FMA

11  

 .  (    )      . 
 .  (    )  . 
    PID    

   

.  DC 

 

    /   (FMA).

 : 0  10V 
 : 2mA

    -   
 .

F30,F31

Y1

(RUN)
(RUN2)

(FAR)

(OL)
(TRY)
(LIFE)

(OLP)
(ID)

(IDL)

(ALM)

 

  
/ 

   
 ( )

 
 

  
  

  (   
)

 . reset
. . 

  

        Y1,  .
        : ON  

           Y1  Y1E      
  (ON),     -   .

      -       DC  (injection brake).
  (ON),      

  ( :     (ON)).

(LV)
 

-
  (ON),     -    
  .

  (ON),     -   -  
    .

  (ON)    reset.
       .

  (ON)    ,    .

  (ON)         
  , -   .

  

    ,     .

Y1E        (Y1)

27V ., 50mA .
OFF - .   : 0.1mA
ON - .  : 2V  50mA

FAR    
( ): 2.5Hz

   11  CM.

  : 
250V AC, 0.3A, cos =0.3
48V DC, 0.5A,   

E20

(FDT)  
/ 

  (ON),       
  (OFF),       

   
( ): 1.0Hz                               E31

(IOL)     
(  ) 44F,34F  (ON),    .

(IPF)  
(auto-restart)

  (ON)    (   
        .

F14

F10  F12

H04,H05
H42,H43,H98
H70

E34,E35

E34,E35

 

 RS485 I/O   RJ45 .
  , 

   25.

H30
y01  y10,
y99LI

N
K

30A,30B,
30C

  
(   )

 

*1)     ,      RS485   ( ). 

    (SPDT),     
    

          .
(         Y1   

       ).
 

           : 
„  30A  30C        ON“  
„  30B  30C        ON“ 

          
   
        PC  PLC  
 RS485 .

0.4
0.75
1.5
2.2
4.0
0.1
0.2
0.4
0.75
1.5
2.2
0.1
0.2 
0.4
0.75
1.5
2.2
4.0

FRN0.4C1 -4E**
FRN0.75C1 -4E**
FRN1.5C1 -4E**
FRN2.2C1 -4E**
FRN4.0C1 -4E**
FRN0.1C1 -7E
FRN0.2C1 -7E
FRN0.4C1 -7E
FRN0.75C1 -7E 
FRN1.5C1 -7E 
FRN2.2C1 -7E  
FRN0.1C1 -2J**
FRN0.2C1 -2J**  
FRN0.4C1 -2J**
FRN0.75C1 -2J**
FRN1.5C1 -2J**
FRN2.2C1 -2J**
FRN3.7C1 -2J**

B

C

D

A

B

3-
400V

-

 

:
30A 30B 30C

 M2.5,    : 0.4Nm

Y1 Y1E FMA C1 PLC X1 X2 X3

11 12 13 11 CM FWD REV CM

 M2,    : 0.2Nm

  (    )

G

L1/R

 A

 M3.5,    : 1.2Nm

L2/S L3/T P1 P(+) N(-)

UDB V W
G

G
L1/R

 B

 M4,    : 1.8Nm

L2/S L3/T U V W

P1DB P(+) N(-)

G

G

L1/L

 C

 M3.5,    : 1.2Nm

L2/N P1 P(+) N(-)

UDB V W
G

G
L1/L

 D

 M4,    : 1.8Nm

L2/N U V W

P1DB P(+) N(-)

G

  CM  Y1E.

 RS485 
 1)

   (+)

 

1-
200V

3-
200V

 [kW]

   FRN0.1C1    2E/J**           
,   **     :

   S (  ), EMC (   EMC  
** 21 (    ),  (  )

  RS485        
3-  200V  3-  400V.       

   1.5 kW  - .

  (ON)         
  , -   .
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     .           

    FRENIC Mini.

  

   

Run/Stop      
[ ]
1.      .
[   ]
1. Run/Stop ...                   .
2.    ...    .

 1: 

 2: 

 3: 

1.       .
2.                :  ,              

            :     (  12) (0  +10VDC),
    :     (  C1) (+4  20mA)     .

[   ]
(1) Run/Stop ...    FWD  CM - run,   - stop.
(2)    ...     (0  +10V DC); 
         (+4 to 20mA DC).

 1: 

(FWD)
(REV)

(X1)
(X2)
(X3)
(CM)

(PLC)

[13]

[12]
[11]

[C1]
[11]

[FMA]

UR/1L

V

W

M

<Y1>
<Y1E>

(CM)

   
 (   )

 

L2/S

L3/T

 

 30

30C
30B
30A

G G 

P1 P(+) DB N(-)

SINK

SOURCE

L1/L

L2/N
1-

200  240V
50/60Hz

 

 

MCCB 
ELCB 

(  1)

MCCB 
 ELCB 

(  1)

       MC 
(  2)

         MC 
(  2)

(FWD)
(REV)

(X1)
(X2)
(X3)
(CM)

(PLC)

[13]

[12]
[11]

[C1]
[11]

[FMA]

UR/1L

V

W

M

(CM)

 

(-)
(+)

 

  
 

4  20mA DC

  

(  4)
  

 
0  10V DC

3
2

1

L2/S

L3/T

30

30C
30B
30A

G G 

P1 P(+) DB N(-)

DC REACTOR
DCR (  1)

  
 DB

P DB

2
1

(CM)
(THR)

P(+)

P1

SINK

SOURCE

L1/L

L2/N

(  6)

(  5)

MCCB 
ELCB 

(  2)

        MC 
(  3)

        MC 
(  3)

<Y1>
<Y1E>

SINK

SOURCE

SINK

SOURCE

3-  
200  240V

50/60Hz

3-
380  480V

50/60Hz

 

       
      

(molded case circuit braker - MCCB)    
   (earth-leakage circuit braker-ELCB) 

(      )   
  (  ).     
     

.
  ,  

   (magnetic 
contactor - MC)    ,    

    .
        

        
     (surge suppressor).

 3-   200V  
    (jumper switch), 

   - .

1-
200  240V

50/60Hz

MCCB 
ELCB 

(  2)

3-  
200  240V

50/60Hz

3-
380  480V

50/60Hz

 

 

   
 (   )

 

 

 

Run/Stop       
[ ]

   DC REACTOR ( ),    
 [P1]  [P+].  1-   100V,     
.         

.
        

     (molded case circuit braker - MCCB) 
      (earth-leakage circuit braker-ELCB) 

(      )     
(  ).         

 .
  ,   

  (magnetic contactor - MC)    ,  
      .

           
          (surge 

suppressor).
          -

 (  )   13, 12  11    
     (0  +10V DC  0  +5V DC) 

  12  11. 
        

    .     
      
 -     (10 cm  )  -

         .     
 ,     .

 (THR)             (trip command) 
     X1  X3, FWD  REV (                                

        ,                    ).

 2: 

 3: 

 4: 

 5: 

 6: 

 7:  3-   200V     
 (jumper switch),    - .
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-       

0 :    (     ).
1 :    (      ).

0

4

2

  

 .
-

0 :    (                )
1 : . .    (  12) (0  +10V DC)
2 :      (  C1) (+4  +20mA DC)
3 :      (  12)    (  C1)
4 :     
0 :    (  FWD/REV   )
1 :   (  )
2 :    (FWD)
3 :    (REV)

50.0 (3-  200V : 60.0)0.1     Hz
50.0 (3-  200V : 60.0)

0

70.00.1     Hz

1        V   

 1 

/  
(Running/Stopping)

    

25.0  400.0Hz 
25.0  400.0Hz  

6.000.01     s0.00  3600s : *0.00 ,  .  .   (  soft start/stop)   1

               0V :     
80  240V :  AVR (200V )

160  500V :  AVR (400V )

 
(   )

6.000.01     s

.    Fuji0.01 A

1

0 (3-  200V : 1)

0

  
   Fuji

0.1     %
0.00 to 3600s : *0.00 ,  .  .  .   (  soft start/stop)  .   1
0.0  20.0% (   F05:  )
*   ,   F37   0, 1, 3  4.

   (Boost)

1 :     
2 :     

0.00% (   ), . 1  135%  .   
5.00.1    min0.5  75.0 min

0 :    (       .)
1 :    (       .)
4 :  (    ,   )
5 :  (    ,    )

   
   

0.0  400.0Hz
0.0
0.000.01     %
0.0

1.0

15 (3-  200V : 2)

0.000.01     s
01        %

200

0.0  400.0Hz
-100.00  100.00%

0.1  60.0Hz

1000  200%

zHk1zHk51   57.0
0 :  0
1 :  1

2 :  2
3 :  3

0.0  60.0Hz
0  100% (     )
0.00 (   ), 0.01  30.00s

0

0

       
  0 :   (    )
  1 :   (    )
  2 :  
  3 :  
  6 :  
  7 :     PID 
  9 :   DC 

10 :    
1 :    
2 :    
3 :     
     (      / .  .)
4 :     
     (      / .  .)
5 :     
     (      ./ .  .)
0 :   
1 :    (     ./ .  .)
2 :       (     .  .)
20  200% (     )

999 (  . .)
0 (  . .)

1     kWs0 (   )
1  900kWs, 999(cancel)

0.0000.001  kW0.000 (   )
0.001  50.000kW

    F  -   (Fundamental functions)

0.1  60.0Hz 0.2

(  )
(  )

(   )

(  )
(Sound tone)

    

(   )
(    )

(  )

( )
( )

(    
 )

  

 (Bias) (   1)

 

 [FMA]

Motor Sound

DC 

(   )

(  )

(   )
(   )

(  )

    
  [FMA]   ( )

  / 
  

(boost)  /  

  

 - 

 

-  -

-  -

-  -

0.1     Hz

0.1     Hz

0.1     Hz

0.1     Hz
0.1     Hz

1        %

1        %

-  -

-  -

-  -

-  -

-  -

-  -

  14 :     (+)
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0 : (1000)     (0  1 ) 
1 : (1001)     (0  3 ) 
2 : (1002)     (0  7 ) 
4 : (1004)    ACC/DEC (2 )
6 : (1006)   , 3-     
7 : (1007)  спиране по инерция (coast-to-stop)
8 : (1008) Reset    
9 : (1009)   (trip command)(  )

10 : (10 10)    Jogging
11 : (10 11)   2 /   1
19 : (10 19)     
20 : (10 20)  (cancel)  PID 
21 : (10 21)    Normal/Inverse
24 : (10 24)    RS485 ( ),

33 : (10 33) Reset  / 

34 : (10 34)     

*   (  )   . (OFF    )

[SS1]
[SS2]
[SS4]
[RT1]
[HLD]

[BX]
[RST]
[THR]
[JOG]

[Hz2/Hz1]
[WE-KP]
[Hz/PID]

[IVS]
[LE]

[PID-RST]

[PID-HLD]

- - 0
- - 7
- - 8

0 : (1000)   (inverter running)
1 : (1001)    
2 : (1002)    
3 : (1003)    (undervoltage)
5 : (1005)    (   )
6 : (1006)  
7 : (1007)     

26 : (10 26)       (retry)
30 : (10 30)   
35 : (10 35)   (inverter running)
36 : (10 36)   
37 : (1037)   
41 : (1041)     
99 : (10 99)      

*   (  )   . (OFF    )

[RUN]
[FAR]
[FDT]

[LV]
[IOL]
[IPF]
[OL]

[TRY]
[LIFE]

[RUN2]
[OLP]

[ID]
[IDL]

[ALM]

- - 0
- - 99

0 :  (    E48)
3 :  
4 :  

9 :  
10 : PID   
12 : PID   
13 :  

- - 0

6 :     (constant rate of feeding time)

- - 0

0.01  200.00 0.01 - 30.00
0 :     
1 :     
2 :  

- - 0

0.00  3600s 0.01 s 6.00
0.00  3600s 0.01 s 6.00

0.0  400.0Hz 0.1 Hz 50.0 (3-  200V : 60.0)

0.000 100.0999.9 - 0.000

10.00

0.00 (   ), 1  200%           0.01       A

s10.0s00.006  10.0

100
0.00

10.0999  00.0  999- -
10.0999  00.0  999- -

  
  Fuji

                   

[X2]
[X3]

(   )

   
   :

[30A, B, C]

   

LED 

(   
 )

.   

  2

( )

 2  
 2  .  

   (FDT)
(frequency detection)

    

( )

( )

   /
  /  
  

   /
  /  
  

  /   
 s   

PID   A
PID   B

[         ]
        :          :              ,         .          :              ,         .

 1:             .
 2:                     ,     .

-         .
-

  
:

  0 :   (    )
  1 :   (    )
  2 :  
  4 :   
  5 :  

   ( )

  PID 

PID 

 

 
 

 
 

(   )

 [X1]

[Y1]

      -     (Extension terminal functions)
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      -     (Extension terminal functions)

0 :  1 :     1 - - 0

0 :  

3 :    PID  1 

1 :      1

5 :     PID 

2 :      2

0 :    (             )
1 :    (  12) (0  +10V DC) 
2 :    (  C1) (+4  +20mA DC)

4 :     

- - 0
- - 0

98 :      
99 :       ( )

- - 98
- - 99

[SS1]
[SS2]
[SS4]
[RT1]
[HLD]

[BX]
[RST]
[THR]
[JOG]

[Hz2/Hz1]
[WE-KP]
[Hz/PID]

[IVS]
[LE]

[PID-RST]

[PID-HLD]

[FWD]
[REV]

0.00  100.00% 0.01 % 0.00

0.00  200.00% 0.01 % 100.0
0.00  5.00s 0.01 s 0.05
0.00  100.00% 0.01 % 100.0

-100.00  100.00% 0.01 % 0.00
0.00  100.00% 0.01 % 0.00

0.00  200.00% 0.01 % 100.0
0.00  5.00s 0.01 s 0.05
0.00  100.00% 0.01 % 100.0

    P  -    (Motor parameters)

0.1 % 0.0

0

0.01  10.00kW (          = 0, 3,  4)
0.01  10.00 HP (          = 1)
0.00  99.99A

0.0  200.0%
0.00  99.99

0.01 kW
0.01 HP
0.01 A

 

     
  Fuji

0 :    1 (  8  Fuji 8)
1 :    2 (HP ) 
3 :    3 (  6  Fuji 6)
4 : 

- -

- - 2

    C  -    (Control functions of frequency)

0.3zH1.0zH0.03   0.0

0.0  400.0Hz 0.1 Hz 0.0
0.0
0.0

0.00  400.00Hz 0.01 Hz 0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00  400.00Hz 0.01 Hz 0.00
0 :         1 : - - 0

 
(   )

   :        [12]
[C1]

  : 
[REV]

  
(Gain   [12])

(Gain)
(Filter)

(  (gain)  )
  

(Gain   [C1])
(Gain)
(Filter)

(  (gain)  )
Bias (   1)

(Bias  )
Bias (PID  1)(Bias )

(Bias  )

  

(  )

(    )
(   1  . 23)

  
0.000.01 - 

   

 (Jump)         1
2
3

   
 2

3
4
5
6
7

  Jogging 

  2

-         .
-

0 : (1000)     (0  1 ) 
1 : (1001)     (0  3 ) 
2 : (1002)     (0  7 ) 
4 : (1004)    ACC/DEC (2 )
6 : (1006)   , 3-     
7 : (1007)   по инерция ( Coast-to-stop)
8 : (1008) Reset    
9 : (1009)   (trip command)(  )

*   (  )   . (OFF    )

10 : (10 10)    Jogging
11 : (10 11)   2 /   1
19 : (10 19)     
20 : (10 20)  (cancel)  PID 
21 : (10 21)    Normal/Inverse
24 : (10 24)    RS485 ( ),

33 : (10 33) Reset  / 

34 : (10 34)     

-         .
-

-         .
-

3 :    (  12)    (  C1)

(  )

3 :    PID  1
2 :     2

[FWD]

   ( )

  PID 

PID 

1
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  . .  . 

     
      *)

0
OFF

OFF
OFF

1
ON

OFF
OFF

2
OFF

OFF
ON

3
ON

OFF
ON

4
OFF

ON
OFF

5
ON

ON
OFF

6
OFF

ON
ON

7
ON

ON
ON

  STOP
   

0
OFF
OFF

1
ON
OFF

2
OFF
ON

3
ON
ON

H   H  -   (High performance functions)

0 :  d  1 :    
2 :  (initializing)    (  1)

- - 0

0 :   ,1  10 1             0
0.5  20.0s 0.1 s 5.0
0 :       1 :  (1.5kW  ) - - 0
0 :    ( )  1 : S-  (weak)  2 : S-   (strong)  3 : - - 0
0 :                1 : - - 1

0.00  5.00V 0.01 V 1.60
0 :                1 : - - 0

 
0 : 
1 : 
2 : 
3 : 

( ) (Hz )
x

RS485
x

RS485

(OPR )
x
x

RS485
RS485

                 :    
                RS485

RS485 :    RS485
          x :    

- - 0

0.1 Hz 0.00.0:  (cancel)                                  0.1  400.0Hz
1 V 00  240V : AVR  (200V .)  0  500V : AVR  (400V)

0.00  3600s 0.01 s 6.00
0.0 (   F16 :    (Low))
0.1  60.0Hz

0.1 Hz 2.0

  ,    . -- -
-  ,     . - h

0 :      1 : - - 0
0.00 (       (DEC time))
0.01  100.00Hz/s, 999 ( )

0.01 Hz/s 999

(   2)

- -
- -

0
DC (   )

- - 3
     , . H97  1. - - -

0.00   0.20
0 :   (slow response) 1 :   (quick response)

0.01 - 0.20
0

0 :   1 :     (Normal action)
2 :     (Process control use) (Inverse action) 
0 :             1 :    1 PID            4 : 

- - 0

- - 0
0.000  10.000 0.001   0.100
0.0  3600.0s 0.1 s 0.0
0.00 00.0s10.0s00.006 
0.0  900.0s 0.1 s 0.5

    J  -  (Application functions)

     y  -  (Link functions)

0 : 2400bps                1 : 4800                2 : 9600                3 : 19200
0 : 8 bit                1 : 7 bit

0.0  60.0s

0 :   1 :   y03 , 
2 :   y03 ,    .
         ,   
3 :  

- - 0

0.1 s 2.0
- - 3
- - 0

0 :      1 :  (even parity)    2 :  (odd parity) - - 0
0 : 2 bits               1 : 1 bit - - 0
0 :                1 : 1 0s1s06 
0.00  1.00s 0.01 s 0.01
0 : Modbus RTU  1 : SX  (   Loader)
2 :   Fuji    

- - 1

 1  255 1 - 1

(  )            (OPR )
0 :  H30                       H30                     
1 :  RS485                                H30
2 :  H30                      RS485
3 :  RS485                                RS485

- - 0

*)      (OFF)    1-  ,  .

 1:   .       .
 2:           ,      ,     .

 (initializing)  
(  (reset)  )

  
(Retry)

( . )
(Latency time)

(   )

./ .  
 ./ .  .

   -

( )
PTC  

 

( ) V/f 
( )

  ACC/DEC (  Jogging)
 ( . ,

   ) 

  .  DC 
     

.     

(    )
  

  STOP/ 
   

 / 
    

 (gain)     
      

(    
  (Remote process command))

P (  (gain))
I (  )

D (  )
(   )

PID 

( )
(Baud )

(  )
(   parity)

(Stop bits)
(     )
(No response error detection time)

(   )

(   )

(   )

( )RS485 

    
 

(Function for Supporting 
Data Input)

-           .
-

-           .
-

-           .
-

            .

[         ]
        :          :              ,         .          :              ,         .
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M

R S T

U V W

L2/SL1/R L3/T

U V W

R S T

U V W

P1
P(+)

DB

MCCB

ELCB

 

Преграден 
филтър 

Ограничител на 
пренапрежения

  1-
 100V

EMC 

AC 
(REACTOR)
(ACR)

   
 (ferrite ring 

reactor)

  
  

 

DC 
(REACTOR)
(DCR)

 ,     .

 

[     cos ,   ]
          (   cos )

       PC  PLC.

     ( )

  на тока     ,     
те , та, те  . .

      ,    
   .

Предпазител от 
пренапрежения

      ,    
 ,   .

   ,  3-   200V    1-  100V.
(     0.75 kW  - ).

EMC ,       .

  .      
   -   20 m,      ( ).   
-   20m,    .

 
(Power filter)    .      .

 .
  AM    1 MHz  -      

  .         !

[  DCR     
  ]

1.      500kVA   
          10 .
2.          

 .
*     
    (commutation reactor).  , 
          
  ACR.

3.       / 
       

(phase-advancing capacitor).

  
 

           :
1.         
             .
2.      
      ,        
             
3.      

          
    *       400V.     .

        RS485   ,
USB-RS485   . .

       ,     
            .

Loader  
    OS Windows  Frenic Loader,  

    .

 
 

    ,     Fuji   
,   DIN   . .

  
RS485 

      .     .  

      ,     .

         . 

D
C

M

 

 
  
 cos

-

 

USB-RS485        RS485  USB    PC.
: System Sacom Sales Corp. Phone: +81-3-5623-5933 Web site: http://www.sacom.co.jp

     cos   .     
  DC  (REACTOR) (DCR),   -  ,  

   .  DCR    .   
  ,    .
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DC REACTOR

]mm  [  

 [ ]
(DB -2)
(DB -4)

[10%ED]
(DB -2C)
(DB -4C)

  [  ]
(TK80W120

 ( )

)    FRN0.4C1 -2E/J**,         ,   **       :

[kg]D1HHWV004V002
DB0.75-2 DB0.75-4 A 64 310 295 67 1.3
DB2.2-2 - A 76 345 332 94 2.0

 - DB2.2-4 A 64 470 455 67 2.0
DB3.7-2 - A 76 345 332 94 2.0

- DB3.7-4 A 64 470 455 67 1.7
DB0.75-2C DB0.75-4C B 43 221 215 30.5 0.5

 10%ED DB2.2-2C DB2.2-4C C 67 188 172 55 0.8
DB3.7-2C DB3.7-4C C 67 328 312 55 1.6

 [mm]

3-
400V

1-
200V

FRN0.4C1 -4E**
DB0.75-4 1 200

4.02

-

-

FRN0.75C1 -4E** 7.57
FRN1.5C1 -4E**

DB2.2-4 1 160
150 15.0

FRN2.2C1 -4E** 22.0
FRN4.0C1 -4E** DB3.7-4 1 130 37.1

DB0.75-2 1 100
FRN0.4C1 -7E

150

4.02
FRN0.75C1 -7E 7.57
FRN1.5C1 -7E

DB2.2-2 1 40
15.0

FRN2.2C1 -7E 22.0

FRN0.4C1 -4E**
DB0.75-4C 1 200

4.02

-
 

10%ED

FRN0.75C1 -4E** 7.57
FRN1.5C1 -4E**

DB2.2-4C 1 160
150 15.0

FRN2.2C1 -4E** 22.0
FRN4.0C1 -4E** DB3.7-4C 1 130 37.1

DB0.75-2C 1 100
FRN0.4C1 -7E

150

4.02
FRN0.75C1 -7E 7.57
FRN1.5C1 -7E 15.0
FRN2.2C1 -7E

DB2.2-2C 1 40
22.0

3.32
6.25
12.4
18.2
30.5
3.32
6.25
12.4
18.2

3.32
6.25
12.4
18.2
30.5
3.32
6.25
12.4
18.2

45
45
45
30
20
45
45
45
30

250
133
73
50
75
250
133
73
50

9
17
34
33
37
9
17
34
33

50
50
55
55
140
50
50
55
55

0.044
0.068
0.075
0.077
0.093
0.044
0.068
0.075
0.077

0.075
0.075
0.110
0.110
0.185
0.075
0.075
0.110
0.110

22
18
10
7
5
22
18
10
7

37
20
14
10
10
37
20
14
10

-

DB0.75-2 1 100

150

FRN0.4C1 -2J** 4.02

3-
200V

FRN0.75C1 -2J** 7.57
FRN1.5C1 -2J**

DB2.2-2 1 40
15.0

FRN2.2C1 -2J** 22.0
FRN3.7C1 -2J** DB3.7-2 1 33 37.1

3.32
6.25
12.4
18.2
30.5

45
45
45
30
20

9
17
34
33
37

0.044
0.068
0.075
0.077
0.093

22
18
10
7
5

DB0.75-2C 1 100
FRN0.4C1 -2J** 4.02
FRN0.75C1 -2J**

150
7.57

FRN1.5C1 -2J**
DB2.2-2C 1 40

15.0
FRN2.2C1 -2J** 22.0
FRN3.7C1 -2J** DB3.7-2C 1 33 37.1

3.32
6.25
12.4
18.2
30.5

250
133
73
50
75

50
50
55
55
140

0.075
0.075
0.110
0.110
0.185

37
20
14
10
10

-
( .)

-

[ ]

. .  
(100% torque conversion value)50[Hz] 60[Hz]

[N•m] [N•m]
[kWs]

  

[s]

  

 

[kW]

  

[%ED]

3-
200V

.
-

  [kW]
   -  [%]

 

021W08KT
0.08
120

FRN0.4
C1 -2J**

0.4
150
15

15s

FRN0.75
C1 -2J**

0.75
130
5

15s

FRN1.5
C1 -2J**

1.5
100
5

10s

FRN2.2
C1 -2J**

2.2
65
5

10s

FRN3.7
C1 -2J**

4.0
45
5

10s

 [kW]
 [ ]

   [%]
 

  

:       3-   400V.

 
A B C D E G H

 
[kg]3-   400V

15
20
20
15
20

FRN0.4C1  2.5092765664.0-4RCD**E4- x 8 94 M4 1.0
FRN0.75C1  2.50927656657.0-4RCD**E4- x 8 94 M4 1.4
FRN1.5C1  2.5092765665.1-4RCD**E4- x 8 94 M4 1.6
FRN2.2C1  60010817682.2-4RCD**E4- x 9 110 M4 2.0
FRN4.0C1  60010817687.3-4RCD**E4- x 9 110 M4 2.6

FRN0.1C1 -2J**
FRN0.2C1 -2J**
FRN0.4C1 -2J**
FRN0.75C1 -2J**
FRN1.5C1 -2J**
FRN2.2C1 -2J**
FRN3.7C1 -2J**

DCR2-0.2

DCR2-0.4
DCR2-0.75
DCR2-1.5
DCR2-2.2
DCR2-3.7

66

66
66
66
86
86

A

56

56
56
56
71
71

B

72

72
72
72
80
80

C

90

90
90
90
100
100

D

5

15
20
20
10
20

E

5.2 x 8

5.2 x 8
5.2 x 8
5.2 x 8
6 x 9
6 x 9

G

94

94
94
94
110
110

H

M4

M4
M4
M4
M4
M4

0.8

1.0
1.4
1.6
1.8
2.6

3-  . 200V 

FRN0.1C1 -7E

FRN0.2C1 -7E
FRN0.4C1 -7E
FRN0.75C1 -7E
FRN1.5C1 -7E
FRN2.2C1 -7E

1-  . 200V 

W

HH
1

7

W

HH
1

5

W

HH
1

7

D1.
6

D
1.

2

D1.
6

500
400

125±1.5
140±1.5
150±1.5

34
±

1
4.

5

4.
5 Protection 

tube

1.25-4

20
±

1 1

E

HC D

B
A 4-G Mounting hole

3-
400V

1-
200V

3-
200V

A    B        C

S (  ), EMC (   EMC  ** 21 (    ),  (  )
  RS485        3-  200V  3-  400V.       

   1.5 kW  - .
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  RS485
(OPC-C1-RS)

 
(TP-E1)

      (CPAD-C1A)

  
(RMA-C1- )

      
  DIN  

(  35 mm)

               
   . 

(   10   ,          
10 ).

(CPAD-C1-CN)

RMA-C1-0.75

RMA-C1-2.2

RMA-C1-3.7

 FRN0.1C1E-7E
FRN0.2C1E-7E
FRN0.4C1E-7E
FRN0.1C1E-2J
FRN0.2C1E-2J
FRN0.4C1E-2J
FRN0.75C1E-2J
FRN0.1C1S-7E
FRN0.2C1S-7E
FRN0.4C1S-7E
FRN0.75C1S-7E
FRN0.1C1S-2J**
FRN0.2C1S-2J**
FRN0.4C1S-2J**
FRN0.75C1S-2J**
FRN0.4C1E-4E
FRN0.75C1E-4E
FRN0.75C1E-7E
FRN0.4C1S-4E**
FRN0.75C1S-4E**
FRN1.5C1S-4E**
FRN2.2C1S-4E**
FRN1.5C1S-7E
FRN1.5C1S-2J**
FRN2.2C1S-2J**
FRN1.5C1E-4E
FRN2.2C1E-4E
FRN4.0C1E-4E
FRN1.5C1E-7E
FRN2.2C1E-7E
FRN1.5C1E-2J
FRN2.2C1E-2J
FRN4.0C1E-2J
FRN4.0C1S-4E**
FRN2.2C1S-7E
FRN3.7C1S-2J**

 

 

 
  

  

 
  

EIA RS-485

 SX 
(  Loader)

  Fuji 
   Modbus RTU

(Modicon’s Modbus RTU)

 (host): 1 ., : 31 .

19200, 9600, 4800, 2400bps

-   (Start-stop synchronous)

Half-duplex

     
FRENIC-Mini   , . 

     
(   ).

 
(CB- S)

 (CB- S)

L

8
1

         L (m)

CB-1S 1
CB-3S 3
CB-5S 5

    
       
 .

  ,    
FRENIC-Mini   RS485 . 

         PC  
PLC     RS485 :
•   ,  (   ),
   ,  по инерция (coast-to-stop)  reset.
•      , 
       .
•   

    
    

 RS485   
.      

1 m, 3 m  5m.



/ 
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SC-05FRN0.1C1 -7E
FRN0.2C1 -7E
FRN0.4C1 -7E
FRN0.75C1 -7E
FRN1.5C1 -7E
FRN2.2C1 -7E

0.1
0.2
0.4
0.75
1.5
2.2

6

10
16
25

6

10
16
25
35

SC-05 SC-05

SC-5-1

2.5 2.5

4.0

2.5 2.5

2.5

FRN0.4C1 -4E**
FRN0.75C1 -4E**
FRN1.5C1 -4E**
FRN2.2C1 -4E**
FRN4.0C1 -4E**

0.4
0.75
1.5
2.2
4.0

6

10

6

10
16
20

SC-05 SC-05 SC-05 2.5 2.5 2.5 2.5 2.5

. 1.   EMC  

.2.    

.3.      

SC-05FRN0.1C1 -2J**
FRN0.2C1 -2J**
FRN0.4C1 -2J**
FRN0.75C1 -2J**
FRN1.5C1 -2J**
FRN2.2C1 -2J**
FRN3.7C1 -2J**

0.1
0.2
0.4
0.75
1.5
2.2
4.0

6

10

25

6

10
16
25
35

SC-05 SC-05

SC-5-1

2.5 2.5 2.5 2.5

-

-

2.5

- .

[kW]

  (MC)                  [mm2]

 DCR  DCR
 [L1/R, L2/S, L3/T]

[U, V, W]
DCR

[P1, P(+)]
DB

[P(+), DB, N(-)]

MCCB  ELCB
  [A]

3-
400V

  

    :

  

Low Voltage Directive EN50178 : 1997
EMC Directives EN61800-3 : 1996+A11 : 2000

EN55011 : 1998+A : 1999
 : 2-   (Second environment)

(EN61800-3+A11 Industrial)
:  1A (EN55011+A1)

(       EMC )

1.    

   

(4)        ,   
             ( .3).

2.     EMC
EMC  

   

  

   
 EMC  

 

1-
200V

3-
200V

 DCR  DCR  DCR  DCR

)    FRN0.4C1 -2E/J**,         ,   **       :
S (  ), EMC (   EMC  ** 21 (    ),  (  )

  RS485        3-  200V  3-  400V.       
   1.5 kW  - .
  RS485        3-  200V  3-  400V.       

   1.5 kW  - .
     (MCCB)       (ELCB)          

    .          .    
   ELCB   .

           -   50 oC.
-     600V HIV    (75oC).

             ( ,   .)

CE     Fuji ,     
  EMC  89/336/EEC (EMC Directive)    

         
  73/23/EEC (Low Voltage Directive).
 EMC   ,   CE   

    EMC.
  CE  TUV      -

  . 

    FRENIC-Mini    „  
  “ “ ("restricted sales distribution class" ),  

  EN61800-3.       
           

        , 
     . 

CE      EMC   ,  
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