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 MCCB 
 

RCD/ELC
B *1 
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R
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0.75 FRN0.75F1 -4  5 
1.5 FRN1.5F1 -4  5 10 
2.2 FRN2.2F1 -4  15 
3.7 FRN3.7F1 -4  10 20 
5.5 FRN5.5F1 -4  15 30 

2.5 

7.5 FRN7.5F1 -4  20 40 

2.5 

4.0 

2.5 2.5 

11 FRN11F1 -4  30 50 4.0 6.0 4.0 4.0 
15 FRN15F1 -4  60 10 6.0 6.0 
18.5 FRN18.5F1 -4  40 75 6.0 10 
22 FRN22F1 -4  50 100 10 16 10 

16 
30 FRN30F1 -4  75 16 25 16 
37 FRN37F1 -4  125 35 25 

25 

45 FRN45F1 -4  100 150 25 50 35 35 

- 

55 FRN55F1 -4  125 200 35 25x2 50 16x2
75 FRN75F1 -4  175 25x2 25x2 25x2
90 FRN90F1 -4  200 95 95 120 
110 FRN110F1 -4  250 50x2 150 
132 FRN132F1 -4  300 50x2 70x2 70x2
160 FRN160F1 -4  350 185 240 300 
200 FRN200F1 -4  300 
220 FRN220F1 -4  500 

- 

300 

- 

120x2
185x2

0.25 
 

0.75 

0.25 
 

0.75 
2.5 

2.5 
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FRN0.75F1 -4  6 5 
FRN1.5F1 -4  10 10
FRN2.2F1 -4  15 15
FRN3.7F1 -4  20 20
FRN5.5F1 -4  

15.9 
(1.8) 

14 
(2.1) 

30 30
FRN7.5F1 -4  12 (3.3) 40 40
FRN11F1 -4  

33.6 
(3.8) 10 (5.3) 60 50

FRN15F1 -4  70 60
FRN18.5F1 -4  8 (8.4) 90 75
FRN22F1 -4  

51.3 
(5.8) 

6 (13.3) 100 100
FRN30F1 -4  4 (21.2) 125 125
FRN37F1 -4  3 (26.7) 
FRN45F1 -4  2 (33.6) 

- 

FRN55F1 -4  1/0 (53.5)
FRN75F1 -4  

119.4 
(13.5) 

2x2 (33.6)

FRN90F1 -4  4/0 
(107.2) 

FRN110F1 -4  2/0x2 
(67.4) 

FRN132F1 -4  

238.9 
(27) 

3/0x2 (85)

FRN160F1 -4  4/0x2 
(107.2) 

FRN200F1 -4  300x2 
(152) 

FRN220F1 -4  

424.7 
(48) 

10.6 
(1.2) 

6.1 
(0.7) 

4.4 
(0.5) 

400x2 
(203) 

14 
(2.1) 

14 
(2.1) 

20 
(0.5) 

20 
(0.5) 
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 . 
 

MASS: 
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    (   37   ) 

SER. No.: 
.  

   
3 Z 3 7 1 0 K 1 2 0 8
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  1.1        
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+70 C 
 

  
 5  95% *2
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     ,   , 
   ,    . 

    (   0.01 / 2  ). 
 86  106 a ( )  

  70  106 a ( ) 

*1      (    . .). 

*2       ,      

 ,      . 

     

(1)       . 

(2)       –    

 . 

(3)       –     ( .  2) 

  ( ., ). 

1.4.2   

         .  

   . 

(1)         .  

,    3 ,       -10 – 



 1       
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+30 °C,      . 

(2)       ,    .  

  (   70%)      .  

(3)              

,           . 

 

      1   

     ,     

.               

 30-60 .           . 
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2-1

2.1

 2     

   

 

        2.1.  

 2.1   

  

   
 

 
 -10  +50 C ( . 1) 

 
 

 5 o 95% (    ) 

 
 

     ,   
,      . 

(    (IEC60664-1)) ( . 2) 
    (   0.01 / 2  ). 

     ,  
   . 

 1000  . (  3) 

 
 

 86  106  

   75 , 75  
3  (  )  2  9  
9.8 / 2  9  20  
2 / 2  20  55  
1 / 2  55  200 Hz 

   90    
3 / 2 (  

)  2  9  

2 / 2  9  55  

 

1 / 2  55  200  
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2.2

 

   

(1)  

       90°C,    

   (   ) . 

 
         .  

   . 

(2)  

    ,    . 2.1.     

    ,      

. 

 2.2         

 

  
 

 1000  1.00 

1000 - 1500  0.97 

1500 - 2000  0.95 

2000 - 2500  0.91 

2500 - 3000  0.88 

 

 

 

* 50     90    
 2.1      

( . 1)          (   5,5 ),   

      -10  +40 . 

( . 2)     ,         

  ,    .         , 

       ,     . 

( . 3)      1000 ,      

   . 2.2 
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   2    

     2-   
    . ,  

 ,    
,    

     
     

     . 
     

  40°C ,     
  ,      

 (    
 5.5   ). 

 
     
    

    
 .   

     
 (    . 2.2 )  

      
  (    

).   , 
,   70% 

,    
,    .   

  –    
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    , 
     

( ,     30 ).   
 37      
  ,  
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  ,     
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 ,   
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 FRENIC-Eco (MEH456). 
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        37   ,   

      ,     2.3. 

      .     . 

 2.3       

  

  
 

,  , 
( ) 

   
 
 

( ) 

 
 

 FRN37F1 -4  
 FRN110F1 -4  

M6  20 
 (  3   ) 

M6  12 (3 ) 5.8 
  

 FRN132F1 -4  
 FRN220F1 -4  

M6  20 
 (  2   ) 
M5  16 
 (  4   ) 

M6  20  
 (  2   ) 
M5  12  
 (  4   ) 

5.8 
 

3.5 
 B 

.   ( )     S (  ), E (  EMC ),  H (   

    ). 

     .  

1)       ,   . 

2)     ,     ,   

 ( .1). (          , 

   ,       ) 

3)       .1  2    . 

     . B 

1)       ,   . 

2)     ,    ,   

 ( .1).        ,  

    . 

3)       .1  2    . 
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(3)   

    ,    "FRENIC-Eco"   

.. 

 
          .  

          
 . 

 

(4)       

 -           

  (- )   ,  ,     

 ( )  

   (- ) 

 2.4    

 
 

( ) 
    

( ) 

 

( · ) 
: 

7.5 FRN7.5F1 -4  
11 FRN11F1 -4  
15 FRN15F1 -4  

M4x35 (4 .) 0.8 A 

18.5 FRN18.5F1 -4  
22 FRN22F1 -4  
30 FRN30F1 -4  

M4x50 (2 .) 0.5 B 

 

.  1)  ( )     S (  ), E (  EMC ),  H 

(       ). 
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   A                         B 

 2.4    (- ) 

    (     30 ) 

1)     ( )    ( .  2 . 3.1)   

      ). 

2)            ( ). 

 
  : 0.7 ·  

 2.5     

2.3

2.3.1

  

  . (    ,   .) 

       ( )    

(1)     30  

   

1)    ( ) –   ,       

Pull         . 

2)    ,    ,   ,   

    ,       . 
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 2.6    (FRN15F1S-4 ) 

   

             
,   ,    . 

     –  ,       
       . 

      (  : 1.8 · ). 
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 2.7     (FRN15F1S-4 )
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         37   160  

 

    ,    ,    ,  

   . 

    ,      ,  

        (   

 2.8.   . 2.5) 

T  2.5       and tightening torque 

 
   

 
 

 
 

 
( · ) 

FRN37F1 -4   
FRN75F1 -4  

M4x8 (4 
.) 

1.8 
  

400 V FRN37F1 -4   
FRN75F1 -4   

M4x8 (4 
.) 

3.5 

. 1)  ( )     S (  ), E (  EMC ),  H 

(       ). 

 

 
 2.8     (FRN37F1S-4  ) 
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(3)     200    220  

     

       5 ,   ,   

     . 

 
    

   

         5 ,   , 

           and. 

    ,      ,  

  . (    2.9.)    

  . 

 

 
 : 3.5 ·  

 2.9    (FRN220F1S-4 ) 
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2-12

2.3.2         

(    0.75   22 ) 

    22         

IP 20.  

     

   ,    ,    . 

     ,   . 

 
 2.10     (FRN15F1S-4 ) 

         

   ,  ,      3-  . 

 
 ,      . 

  3            

   .          

 . 

 
 2.11          



 2     
 

2-13

 

 

 
   ,       

  .         . 
    . 

 

    

    ,     2.10. 

(  : 1.8 ) 



 2      
 

2-14

2.3.3       . 

       ,     

.         .  

     ,      A  J 

     ,    . 

(1)     

 2.6     

 
 

(kW) 
   

 

 

( · ) 

  
 

 
 

( · ) 

 
: 

0.75 FRN0.75F1 -4  
1.5 FRN1.5F1 -4  
2.2 FRN2.2F1 -4  
3.7 FRN3.7F1 -4  
5.5 FRN5.5F1 -4  

M4 1.8 M4 1.8  A 

7.5 FRN7.5F1 -4  
11 FRN11F1 -4  

M5 3.8 M5 3.8 

15 FRN15F1 -4  
 B 

18.5 FRN18.5F1 -4  
22 FRN22F1 -4  

M6 5.8 M6 5.8 
 C 

30 FRN30F1 -4   D 
37 FRN37F1 -4  
45 FRN45F1 -4  

 E 

55 FRN55F1 -4  
75 FRN75F1 -4  

M8 13.5 

 F 

90 FRN90F1 -4  
110 FRN110F1 -4  

M8 13.5 

 G 

132 FRN132F1 -4  
M10 27 

 H 
160 FRN160F1 -4   I 
200 FRN200F1 -4  
220 FRN220F1 -4  

M12 48 
M10 27 

 J 

 R0, T0 (    ):  M3.5,   1.2 ( · ) 

 R1, T1:  M3.5,   0.9 ( · ) (    200   45   

,   400   55    

 1)  ( )     S (  ), E (  EMC ),  H 

(       ). 



 2     
 

2-15

 
 



 2      
 

2-16

(2)    (    ) 

    

 
 : M3   : 0.7 ( · ) 

 

     

 
  : M3   :  0.5  0.6 ( · ) 

 

 2.7     

   
 

  
 

 
 

 

  
   

 

 
(0,6 x 3,5 ) 

 0,14  1,5 2

(  AWG26  
o AWG16) 

7  2.75 (W) x 2.86 (H) mm 

  :  Phoenix Contact Inc.    2.8. 
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 2.8     

 

  
  

    

 

  
  

   

AWG24 (0.25 2) AI0.25-6BU - 
AWG22 (0.34 2) AI0.34-6TQ A0.34-7 
AWG20 (0.5 2) AI0.5-6WH A0.5-6 
AWG18 (0.75 2) AI0.75-6GY A0.75-6 
AWG16 (1.25 2) AI1.5-6BK A1.5-7 
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2.3.4     

  2.9     .      

 60/70 °C     50 C. 

 2.9     

   ( 2 ) *1 
  

 
 
 

 
(L1/R, 
L2/S, 
L3/T) 

 
 

(
) 

  

 
DCR

 
DCR 

[ G] [U, V, 
W] 

 -
 

 

[R0, T0]

-
 
 
-

 
[R1, T1]

DCR 
[P1, 
P(+)] 

 
 

0.75 FRN0.75F1 -4  
1.5 FRN1.5F1 -4  
2.2 FRN2.2F1 -4  
3.7 FRN3.7F1 -4  
5.5 FRN5.5F1 -4  

2 

7.5 FRN7.5F1 -4  

2 2 

11 FRN11F1 -4  

2 

3.5 

2 

3.5 
15 FRN15F1 -4  3.5 5.5 

3.5 
3.5 

18.5 FRN18.5F1 -4  8 
5.5 

22 FRN22F1 -4  5.5 5.5 5.5 
8 

30 FRN30F1 -4  14 
14 

37 FRN37F1 -4  
14 

22 
14 

45 FRN45F1 -4  
8 

22 

- 

22 

55 FRN55F1 -4  22 38 
38 

75 FRN75F1 -4  38 
38 

60 
90 FRN90F1 -4  60 

14 
60 

110 FRN110F1 -4  100 

132 FRN132F1 -4  100 100 

160 FRN160F1 -4  
22 

150 
150 

200 FRN200F1 -4  
150

220 FRN220F1 -4  200

- 

38 200 

2 

2 

250 

0.75 
 

1.25 

DCR:     

*1         . 

      60  70 C.    50 C. 

*2     150 2 ,   CB150-10  JEM1399  

. 

 1)  ( )     S (  ), E (  EMC ),  H (   

    ).
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2.3.5       

     . 

(1) ,           . 

(2)          : L1/R, L2/S  L3/T 

(  ).       –      

  . 

(3)    ,     ,    

 ,   . 

(4)         . 

(5)     (  )   (  ),   

       . 

 
•             

(MCCB)      (ELCB) (    ). 
      

•    . 
•     . 
     . 
•        . 
•         . 
     . 
•       . 
         . 
•     . 
•    ,   . 
      . . 
•      . 
           . 
• ,            

  . 
•         (U, V  W). 
         . 
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2.3.6       

  2.10       . 

Ta  2.10  ,       

   
L1/R, L2/S, L3/T     3-    . 
U, V, W      3-   . 
R0, T0   

  
 

      , 
 ,      

  . 
P1, P(+)   

  
     (DCR)  

    (   
   55 ). 

P(+), N(-)          
  ( ). 

   
    . 

R1, T1  
  

  

     
.      

     
     
  -   (  

RHC). 
G    

 
  

 

     
   .    

     
.   

   ,  
 . 
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       .   2.12  

   . 
   

 
   ( G) 
   (U, V, W,  G) 
      (P1  P(+))* 
 * (     45  200       55  400  

.  . 2-18.) 
     (P(+)  N(-))* 
     (L1/R, L2/S and L3/T) 
       (R0  T0)* 
      (R1  T1)* (     
55  400  .  . 2-22.) 

*  

 

 
 2.12      
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   (  G) 

          . 

    (Electric Facility Technical Standard) , 

,    ,     ,  

    . 

     : 

1)        ,    

   . 

2)        .    

  .  

 

   , U, V, W    (  G) 

     :  

1)        U, V,  W,    

  . 

2)       (  G). 

 
•          50 .    

  50 ,      ( ). (    
      400 ,     .) 

•          
. 
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 •            
(  ). 

•         ,    
  .     ,   

,    .      
  

•       ,      
 . 

•             
            

  .        . 
    ,     ,  

  F37 (  /    /  
 )  1: (    ,  
    (     ),   
       (   

 H50   H51 (   -   (   ))). 
•    OFL- - A. 
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    400  
• ,    ,       , 

       50 .      
  ( ),     (   26:  
 (  )). 

 
•     ,    , 

          , . .   
.  ,         
.      : 

-     . (    Fuji  
 ); 

-     ( )    ; 
-          (   10-20 ). 

 

      P1  P (+) 

  : 

1)     P1  P(+). 

2)   DC ( )   P1  P(+). 

 •       –   10 . 
•       P1  P(+),     . 
•    75        DC  

 

   

    (CN UX) (    55   )  

  4  55       CU UX ( )  

        .  

   U1  U2        

   (L1/R, L2/S, L3/T)       

(R1, T1),   2.16. 

 



 2     
 

2-25

      (CN R)  (CN W) (   200 

   45      400    55   ) 

    FRENIC-Eco     (PWM) 

(  RHC),         P(+), N(-).   

,    200    45      400    

55          –  . 

     (CN R)  (CN W)    NC    FAN     

       (R1,T1). 

 

      2.14 - 2.16 . 

      (CN R)  (CN W),  
  FAN    NC  .    ,    

   (R1, T1). 
       –    

     "0h1 "  "pbf ." -    
 

 
 2.13     
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   (CN UX), (CN R)  (CN W) 

         ,    

 . 

 

(CN UX)

 (CN R), (CN W)

NCFAN

U1U2

.

 

 2.14         

 

 
 2.15  

/   

      
  . 

     , 
    –   

   . 
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  2.16       (CN UX), (CN R)   

(CN W)            

 . 

     (CN UX) 

(   400    55  ) 

 
 

 

 
 

 

 
 

 
 

 

398 ~ 440 V/50 Hz 
430 ~ 480 V/60 Hz 

(    
,   

) 
.:  

  
  

    – 
15%  +10% 

  
. 

380 ~ 398 V/50 Hz 
380 ~ 430 V/60 Hz 

(    
) 

.:  
  

  
    – 

15%  +10% 
  

. 

(CN UX)
(Red) (CN UX)

(Red)

     (CN R)  (CN W) 

(   200    45      400    55   

) 

 
 

 

 
 

 

      
 

 
 

 

    
R1, T1 

(  ) 

   R1, T1 
•     
•    

(CN W)
( )(CN R) 

( ) (CN W)
( )

(CN R) 
( )

 

 2.16    (CN UX), (CN R)  (CN W)  



 2      
 

2-28

    , P (+)  N (-) 

       .     

  P(+)  N (-)  . 

 
Consult your Fuji Electric representative if these terminals are to
be used. 

 

    L1/R, L2/S,  L3/T (    ) 

1)   ,       ,   

 (MCCB)    (MC) . 

2)       (L1/R, L2/S  L3/T)   

     MCCB       

(RCD)/    (ELCB)* ,     (MC), 

 . 

    ,         

,       . 

*        

 

       . 
        (   

  ),    . 
   ,  R0  T0   

          ,    

       ,    

    (     ,    

(30A/B/C))     (   ), –    

       R0  T0. 

     (  R1  T1) 

 200    45      400     

 R1  T1.           (RHC 

)          ,    

   .    : 

 380 ~ 440  AC/50 . 380 ~ 480  AC/60      400    55 

  . 
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2.3.7     

 

 
 ,       .    

          . 
         .  
. ,         

 .  
      /   . 

 

 
      .  

         
    ,      .  

    . 

 

 . 2.11   ,      .  

           

  .    ,      

    ( .   . ). 
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. 2.11   ,       

 

   

[13]  
 

 (+10   )      
( :  1  5 ).    : 10 

. 
[12]  

 
(1)      . 
0 ~ +10  (DC)/0 – 100% (   ) 
+10 ~ 0  (DC)/0 – 100% (   ) 
(2)     :     

. 
(3)         

    
 : 22  

    +15  DC.   
    10 .  

[C1]   (1)      . 
+4 ~ +20  (DC)/0 – 100% (   ). 
+20 ~ +4  (DC)/0 – 100% (   ). 
(2)     :     

. 
(3)        . 
(4)          

   . 
 : 250  

    +30 .     
   20  DC.  

(1)      . 
0 ~ +10  (DC)/0 – 100% (   ) 
+10 ~ 0  (DC)/0 – 100% (   ) 
((2)     :     

. 
(3)         

    
 : 22  

    +15  DC.   
    10 . 

  
(4)      

   . ,  
        PTC ( . 

"  "  2.3.8). 
. 
  , ,  

  ,  
SW5 (    
[V2]  V2  PTC)   

 PTC.  
   SW5 

.  "  " 
 2.3.8.      

    
. 

[V2]   
 

 2.17    (  SW5   PTC) 

 
 

[11]              
[13], [12], [C1], [V2]  [FMA]. 

       [CM]  [CMY]. 
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 2.11   
- 

   

 
-     ,      . 

     (   20 ), 
 .    ;    

         [11].  
        ( . 2.18). 

-         ,  
  .       [11]. 

-        ,    
     .      

    ( , ),   
  ,    ( . 2.19). 

-     [C1]   7.5     
   .  

 
 

 2.18                                       2.19 
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 2.11   

- 
 

   

[X1]   1 

[X2]   2 

[X3]   3 

[X4]   4 

[X5]   5 

(1)  -  –  ,    
,     –     

 [X1]-[X5], [FWD]  [REV]     
 E01-E03, E98  E99.   .  5,  5.2 "  

 ". 
(2)   /  (SINK/SOURCE)   

  . 
(3)   /    [X1]-[X5], [FWD]  
[REV]),  [PLC]    (1/0).     

  ( )   [X1]  [PLC]   
 1;         
"0". 

(4)           [FWD]  
[REV]. 

[FWD]   
 

[REV]  
 

(   ) 

 
 2.20    

 

 . . Ma . 

ON 0  2   
 

(SINK) 
OFF  22  27  

ON 22  27   
 

(SOURCE) 
OFF 0  2  

   
 ON 

(   0 ) 
2.5 A 5 A 

    
 OFF - 0.5 A 

 

[PLC]  
  

  PLC    (  ). 
(  : +24  DC:  

 : +22 ~ +27  DC)  
          

 [Y1] ~ [Y3].      
      . 

 
 

[CM]   
  

         [FMP] 
      [11]  [CVY]. 
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 2.11   

 

- 
 

   

 
 

 
        [X1], [X2], [X3], [X4], [X5], 

[FWD],  [REV] ,  ON  OFF 
   2.21  2      

   [X1], [X2], [X3], [X4], [X5], [FWD],  [REV] ,  ON 
 OFF.   -   SW1 – “SINK” ( ),  b –   

SW1 – “SOURCE” ( ). 
.:       .  

(   :   Fuji,  HH54PW.) 
 

 
(a) SW1   SINK ( ) 

 
(b) SW1   SOURCE ( ) 

 2.21     
    (PLC)      

 [X1], [X2], [X3], [X4], [X5], [FWD],  [REV]  ON  OFF 
  2.22  2     (PLC)    

   [X1], [X2], [X3], [X4], [X5], [FWD],  [REV].   -   SW1 – “SINK” 
( ),  b –   SW1 – “SOURCE” ( ). 

  (a)  ,    [X1], [X2], [X3], [X4], [X5], [FWD],  [REV] 
      ,    (+)  

 (PLC)   ,    –  .   
 SW1     “SINK” ( ). 

-      [CM]     (PLC). 

 
(a) SW1   SINK ( ) 

 
(b) SW1   SOURCE ( ) 

 2.22    (PLC) 
         2.3.8 “  
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 2.11  

- 
 

-    

[FMA]  

  

      (  0  +10 )  
   (  +4  +20 )      

     F31.      
      SW4     
  ( . 2.3.8 "  ".),     

  F29.  

 

*   *   

*   *    

*   *   

*     *     

*    *   

*      *   

*     

 *     : . 5   (   0  10  
 ) 

   : . 500  (   4  20  
 ) 

*       0  10   ,   0.3  
  0.0 . 

*        0  10   ,    
    10 .      

      500 
 (  :  0  200%) 

[FMI]*  

  

    (  +4  +20 )    
       F35 : 

*   *   

*   *    

*   *   

*     *     

*    *   

*       *   

*    
*      : . 500  
*        500 .  

     (  :  0  200%) 

 
 

[11]  
 

          
      [ ]  [CMY]. 

*     [FMP]  [FMI]        F35. 
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 2.11 . 
- 

 - 
   

 
 

 

[FMP]*  
 

 

          F35. 

*   *   

*   *    

*   *   

*     *     

*    *   

*       *   

*    
*     : . 5    
* *         10 

. (       
   ) 

(  :  0  200%) 
 [CM]  

 
          

 [FMP] 
      [11]  [CMY]. 

      [CM]   . 
    

*     [FMP]  [FMI]        F35. 
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 2.11   

- 
 - 

   

[Y1]  
 1 

[Y2]  
 2 

[Y3]  
 3 

(1)   ,     ,  
/         
 [Y1]       E20, E21  E22. 

  .   9,    9.2  "   
".          

(2)     (1/0)  /  
   [Y1] - [Y3]  [CMY].      
  [Y1] - [Y3]  [CMY]  1    

, ,    1    
  . 

   
 

 2.23     
 

  
Max. 

 
ON 3  

 

 
 

OFF 27  

 
  ON 50 A 

  
  

 OFF 
0.1 A 

 
  2.24       

. 

 

•     ,    
    . 

•       -  
  ,    

 ,   (+24   
:  :  +22  +27   , 50 

 .)   [PLC].     [CMY]  
[CM]  .  

 
 

[CMY]  
 

 

     
(    [CM]  [11].) 
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 2.11   

- 
 

   

[Y5A/C] 

 

  
 

 

(1)         ,   
  [Y1], [Y2]  [Y3]. 

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

(2)         “ActiveON” (  [Y5A]  
[Y5C] ,   .)”  “Active OFF” (  [Y5A]  [Y5C] 

,   .). 

 
 

 

[30A/B/C]  
  

(   
) 

(1)     (SPDT)      
. 

 : 250  AC, 0.3A, cos  = 0.3, 48  DC, 0.5A 
(2)         ,   [Y1] -

[Y3]       . 
(3)     /    

   : 
"  [30A]  [30C]     ON (Active ON)"  " 

 [30B]  [30C]  (  )    ON 
(Active OFF)."  

C
om

m
un

ic
at

io
n 

 
RJ-45  

 
 

 
 

RJ-45 

(1)           ( )
   RS485.        

    (    ).  
(2)       RJ-45     RS485  

      .  
      2,    3.8 «   

    ». 

 
 

 2.25       RJ-45* ( ), 
     

*  1, 2, 7,  8     ,   
    . 
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    FRN132F1S-4   FRN220F1S -4  

       ,     2.26. 

          (  Insulock )  
     3,8    1,5 . 

 

 
 2.26            

 

 
-         

 , . .        . 
-     ,     

   (      ). 
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2.3.8           

  

 

 
           

   –       5  (   
   30 )  10  (      37   ).   

       P(+) N(-) –     
+ 25  DC.  

         
      

 

   

         

   ,   -    . 

     2.29. 

          ,   

   .    37       

 . 

 

       ,   

    .   2.27  2.28».  

 

     ,       

     2,  2.3.1, «        

 »   1,  1.2, «     », . 1.4.   

 

  2.12    . 
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 2.12    
  

SW1        SINK 
( )  SOURCE ( ). 

     [X1]  [X5], [FWD]  [REV]  
 ,  SW1   . 

    ,  SW1   
.  

  /  

 
 

SINK SINK SOURCE 

 
SW3      RS485    

  .  
      

,  SW3   . (    
). 

        RS485   
 ,  SW3   .  

SW4       FMA  
  .  

        
  F29.  

 SW4   F29 
: 

  
(    

)           
 

V0 0 

            I0       1  
SW5      [V2]  V2  PTC. 

    ,    
  26.  

 SW5   26 
: 

  
  

 
(    

)           

V2       0 

  
PTC 

PTC     1  2 
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          . 

        .    

.         . 

•   

 
 2.27    

   
  . 

   . 

 

•   

 
 2.28    

   
      

. 
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 2.29  . 
 

 
 

 2.29    

 
  

SW1 
 

SINK 

 

SOURCE 
 

 
 

 

 
 

SW3 
 

  
 RS485  

ON OFF 
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2.4

2.4.1

 

      

       

(1)  

         . 

       (    2.30.) 

        (    2.31.) 

 

 
 

 
 

 2.30      
  

 2.31     
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(2)     

          . 

 
 

  

 ( . 1) 
CB-5S, CB-3S  CB-1S 3  

 
: 5 , 3 ,  

1  
. 

  M3   ( . 2)  2 
. 

 
. 

( . 1)          

 10BASE-T/100BASE-TX    US ANSI 

TIA/EIA-568A  5. (       20 ) 

  :  LAN cable 

: SANWA Supply Co., LTD.  

:  KB-10T5-01K (1m) 

KB-STP-01K: (1m) ( ) 

( . 2)     ,    .  

(   . 2.34.) 

 

2.4.2    

       

             (  
   2.32) 

 
 2.32     
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     ,     ,  

   2.33 . 

 
 2.33   . 

          . 
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          3,    
 (  . 2.34,  ). 

  (   0,7 ) 

 
 2.34       

         (CB-5S, CB-3S 

 CB-1S)       RJ-45 (   RS485)  

(  . 2.35) 

 
 2.35       

    

              

.  
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          ,    

           (  ),  

       (  ) ( . .  2.36). 

 

 

 2.36     



 2      
 

2-48

2.5     ,     

 

(1)   

    ,      ,    

,     ,   .     

         DCR.   

         ACR . 

 

(2)  

 ,  ,    ,     

     ,     . 

1)  ,             

 : 

  -          

 . 

  -       . 

  -           

.  

2)            

   : 

  -            . 

  -            . 

  -        . 

  -       . 

3) ,       : 

  -           .   

       . 

  -   ( )     . 

 

(3)   

 ,   (IGBT)   ( / ), 

         .    

  ,        .  
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. 2.13.     
   

  *, 
    

,    . 
*      

   

1)   . 
2)       

. 
3)      

     . 
4)     , 

    
(  Fuji: SG  EG).  

   
  

1)    
2)      
3)      

 



 3     
 

 3     

3.1   ,       
     , 

    -
  ,  

  5  . 
    

 ,   
    

   . 
     -

  , -
  /  -

    .  

 

 

 

 

 

 3.1     

 

 , 
   

  
 

 

 
-
 

 

 7-   .    
*   : 

 
   :   ( . .  ,

  ) 
   : ,    

 . 
   :  ,  

 ,  ,   
    

-
-

 
-

 

 

 /    
 . 

  :       -
 

  :      
 . 

  :     -
       . 

 
 

 
-

/ 
 

 
 

                   

\ 

 
 

 

7-  
 

 
 

- 
 

 
 

3-1 



 3     
 
 

 

      :  
  :      

  (   ( ),  ( )  
 (V)). 

  :    -
     -

      
  . 

  :     
    , -

  . 

  .    . 

  .     

 

 /  
 / .   , 

  ,    .  
  

RUN      

  
 

         -
  .     -

,   ,    . 
 ,   ,    -

,    ,    
.  

 : , A, z, /   /   
.  3,  3.3.1 "   ». 

 
 
-
-
 

 
 -

  -
   

 
 

     ,    
 . 

 
    A  

3-2 



 3     
 

   

            . -

     «+».    

( ,   "  + " ,      ,,     

   ).  

 

 3.2    

    

 +             
�

  +   

   
�  . 
( .  F00, H03    H97   5 
«  » 

 
-

 
 +   

   
�    

 .  

 

3.2     

  FRENIC-Eco     . 

  :      /    -

.         .   

  :        

      . 

    :            

,  *        . 

  

*  :    ,      

.  .  8,  8.6 "  ". 

. 3.1            

.  

3-3 



 3     
 
 

 
 3.2         ,    

   ,          

 . 

 

 ,   : 

(*1)           ,  

    48:   ( ),   

( \ ),   (%). 

 (*2)    - -  -

 ( - ) . (J01 = 1  2) 

 

(*3)          

  :   [12], [C1],  [V2] -  E61, E62  E63 (= 20). 

 (*4)         . (E52 = 2) 

 

3-4 



 3     
 

 
3.3    

3-5 



 3     
 
 

 ,      ,    -

 : 

(1)      ( .,  ,  ); 

(2)     ; 

      (3) /   .  

 

3.3.1     

      11  .    , 

   ,    43.   

   ,     .  -

       . "  

 "    3.2       

 .  

. 3.3    

-
 
 

 

 
-
-

  
 -

 
 

L  
-
  

: ., 
: . 

-
 -

-
 

   
 

-
 

  E43 

 
 

  E48 ,     
     . 0 

 
 5*00 A

kW Hz    (E48 = 0) 

 
 1500   A

kW \ P01
120     (E48 = 3) 

 
 

 -
 

30*0 Hz A
kW \   (Hz) x E50 (E48 = 4) 

 

 
(%) 5*0 Hz A

kW % 100
 

  (E48 = 7) 

 
 1"34 Hz A

kW A 
     

 3 

 

 *2 
200u Hz A

kW V     4 

3-6 



 3     
 

-
 -
 -
  

50 Hz A
kW % 

    
 % (  ) 8 

 
 1*25 Hz A

kW kW    9 

 
 -

 
 *3, *4 

1*0* Hz A
kW  10 

 
 

 
 *3, *5 

)0* Hz A
kW  

   -
    -
   ( . 

)  
    . 

  E40  41. 12 

 
 *3, *4 10**  Hz A

kW %    %   
 (F03)  100%. 14 

-
 

 *6 
50; Hz A

kW % 
    %  

   -
 100%. 

15 

  
 *7 )85 Hz A

kW kW     16 

 
 *8 8"00 Hz A

kW  

    -
   E40   E41. 

 
   . -

  E40   E41. 

17 

* 1.  ,  9999,      4-   ;     

    “  “.  

* 2.    ,  7-        -

     V ( ). 

* 3       ,     ,    

  ,     J01 (= 1  2). 

* 4.           , ,    

   7-    .  

*5        , ,     -

  7-    . 

*6      7-       

      %. 

* 7      ,       "kW"  

*8     ,       E61, E62  

E63    .

3-7 



 3     
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3_05   Hz ,   

3_06 
 

 
N/A  ,   

   
f:  r: , ----:  

3_07 
  N/A      

. "    "  
 . . 

3_08   r/min P01)  
120)  (  

3_09 

  
  ( -

   

r/min   = (   
)  (   E50) 

7-      10000 
( \ )    -

    E52, 
      

 .  

3_10 
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   E40  E41 

(   : A  B, -
). 
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(A-B)+B. 

 -   ,  
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3_11 
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). 
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 "----". 
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     ,  0  15 ( . 3.12).  . 3.13 

      .  -

       . 3.9.  

 

 3.12     . 

        

15 BUSY 
"1"     

 -
  

7 VL "1"   -
  

14  0. 6 TL  0. 

13 
WR 

 0. 5 NUV 
"1",      -

   -
 . 

12 RL 

"1"  -
  (  

    
  

  ) 

4 BRK 1:    

11 ALM "1"   
 3 INT "1"    

 

10 DEC . "1"   2 EXT . "1"   -
  

9 ACC . "1"   1 REV . "1"     
 

8 IL 
"1"  

 
  

0 FWD "1"     -
 

 

 3.13     

LED No. LED4 LED3 LED2 LED1 
 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

-
 BUSY WR RL ALM DECACC IL VL TL NUVBRKINTEXT REV FWD 

-

 

1 0 0 0 0 0 1 1 0 0 1 0 0 0 0 1 

-
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-
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-

0 0 0 0 1 0 0 00 8 
0 0 0 1 1 0 0 11 9 
0 0 1 0 1 0 1 02 a 
0 0 1 1 3 1 0 1 1 b 
0 1 0 0 4 1 1 0 0 c 
0 1 0 1 5 1 1 0 1 d 
0 1 1 0 6 1 1 1 0 e 
0 1 1 1 7 1 1 1 1 f 

3-28 



 3     
 

3.4.5    /   – "  I/O" 

  4 "  I/O" ("I/O Checking")        

 ,     .   -

 . 3.15.     "  I/O"   . 3.9. 

 

 
 3.9     4 «  I\O» 
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 52   2:   . 

 (1)  .      .     

     .    . 

(2)          ($i_o). 

(3)           I/  ( . 4_00 ). 

(4)             I/O,  -

   .  

 (5)           I/O.    
   . 

 

 3.15    "   / ". 

 

 
 
-
 

 -
   

4_00 
I\O   

  
 

  /    /  
.  .  "    -

/     

4_01 

I\O   
  

  
  

  /    /  
,     RS485.  . 

 "    /  -
 " 

4_02  
  

[12] 

   ( )   [12]. 

4_03    
 [C1] 

   ( )   [C1]. 

4_04  -
  -

 -
 [FMA]]  

   ( )   [FMA].  

4_05 *  -
  
 

 [FMP] 
 

      \s (   
). 
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4_06 *  -
 -

 [FMP] 

        
\s (   ). 

4_07  -
  

  [V2] 

      [V2]  . 

4_08   
  

 
 FMA] 

      [FMA]  mA. 

4_09 *   
  

 
 FMA] 

      [FMA]  mA. 

   [FMP]  [FMI] ,       

.  

      ,    [FMP]    4_09, 

 ,     ,   [FMI]   -

  4_05  4_06. 

 

 

     /    

    /     -

/      . 

•    I/O /    

   . 3.16   LED1 "a" – "g" ,   

   ([FWD], [REV], [X1], [X2], [X3], [X4]   [X5]     -

,    ;  "a"-“c”   LED3    

 [Y1]  [Y2], [Y3], [CMY],  [Y5A]  [Y5C]    ,    -

.  

 “a”  “e” – “g”  LED4   [30A/B/C],    [Y1A], [Y2A]  [Y3A]  -

   .  “a”  “e” – “g”  LED4    

( )     [30C]  [30A]   [Y1A], [Y2A]  [Y3A]   ,  

  . 

         ( -
),    "g"     LED. 
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 3.16       . 

LED4 LED3 LED2 LED1 

a 30A/B/C Y1-CMY — FWD (*1) 

b — Y2-CMY — REV (*1) 

c — Y3-CMY — X1 (*1) 

d — — — X2 (*1) 

e Y1A Y5A-Y5C — X3 (*1) 

f Y2A — (XF) (*2) X4 (*1) 

g Y3A — (XR) (*2) X5 (*1) 
 

dp — — (RST) (*2) — 

—:        

 

(*1) /   [FWD], [REV], [X1]  [X5] .  2,  2.11 

« ,     » 

 (*2) (XF), (XR),  (RST)   . . «  -

 I\O    ». 
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•    I/O    

 

 I/O     (  15  0, . 3.17.)     

  "0".         4-  

  (  "0"  "F"). 

 

  FRENIC-Eco   [FWD]  [REV] , ,  0  1. 

 [X1]-[X5]  , , 2-6.     "1"  

      ,  ,  "0" -

     . ,  [FWD]  [X1] ,   

  ,    (  LED4  LED1)  0005. 

 

*  /   [FWD], [REV], [X1] - [X5], .   

SINK/SOURCE   in Chapter 2,  2.11 « ,    ».  

   [Y1] to [Y3]     0-2.   -

   1,      [CMY],   0,   -

.     [Y5A/C]    4    

 1,     [Y5A]   [Y5C] . 

    [30A/B/C]    8.  -

   1,     [30A]  [30C] .  

    [Y1A]  [Y3A]     12  14. 

     1,     [Y1A]  [Y1C] ,   

 0 –  .  

,    [Y1] ,   [Y5A]  [Y5C] ,   [30A] 

 [30C] ,   [Y1A]  [Y3A] ,   4  1  «0101». 
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 3.17    I/O    . 

LED No. LED4 LED3 LED2 LED1 
 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
 (RST)* (XR)* (XF)* - - - - - - X5 X4 X3 X2 X1 REV FWD 
 - Y3A Y2A Y1A - - - 30

A/B/C - - - Y5A/C - Y3 Y2 Y1 

-
 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1  

-

 

–    . 

 

* *(XF), (XR)  (RST)    . . "  -

 /       

 

  /      

 

          (   

S06)    RS485        -

: /        -

 .      /  

 , ,    :    

(XF), (XR)   (RST).        I/O  

    ( . .,    ). 

         RS485 .  

   RS485 (MEH448). 
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  5 "  "  ,   -

  .  . 3.18    ,  

 . 3.10        . 

 

.  3.10      "  " 
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   ,     

  52   2:   . 

 (1)  .      .     

      .     

.  

(2)            (%che ). 

(3)           ( . 

5_00 ). 

(4)             -

 ,   . 

         . 

(5)          ..   -

      .  
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      . 
. :  . 

( : 0.001  9.999, 10.00   65.53) 
    10000  (    

0.001-9.999)       
(0.001).     (  ) 10000  
(    10.00-65.53),    -

 10  (0.01).    65 535  ; 
   ,     

 

5_01 
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 -
  

        
.  

 : V ( ) 

5_02 
 

 
 

        -
.  

. :  (   20 C    20 C). 

5_03 
 

 -
 

      . 
 : C (   20 C   

20 C.) 

5_04 
. 

 
  

       
  

 : A (amperes)  

5_05 

 -
 -

  
  

       
 %,    ,    100%. 

   .  7 «   ». 
 : % 

 

5_06 

 
 -

 -
 -
 -

   
 

      . 
   ,    . "   " 

(5_00 ),   ,    65 535 
:         -

 65.35. 

5_07 

 
 -

 -
 -
 

    . 
   ( / )  (  H06)  

   . 
   ,    . "   " 

(5_00 ),   ,    65 535 
:         -

 65.35. 
 

5_08         (  ,  
   ). 
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 1.000  1000 .    
0.001-9.999   0.001   ,     

 10.00-65.53,    10    
 0.01.      65 535,  
     . 

 

5_09 

 . .  . . . 
 : 100 kWh (  0.001   9999) 

     . .     
        ( . 

      0.001, 0.01, 0.1  1). 
    . .  -

  E51    "0.000." 

5_10 

 -
 . .  

,  «  . . (kWh)  51 (  -
  0.000  9999)." 

 : . 
( : 0.001  9999.       9999. 
(    9999    
9999). 

     . .,   
       .  

      . .,  -
   E51   "0.000." 
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5_11 

   
RS485 

     RS485    
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5_12 
 -

 RS485  
     RS485. 

  .   RS485 
(MEH448).  
 

5_13 
           -
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    9999    "0” 
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5_16 ROM-  -
 

 ROM-   (  )  
4-  . 

5_17 
   

RS485  
     RS485    

. 
    9999    "0". 

5_18 

 -
   RS485.  
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RS485   .  

   .    RS485 
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5_19  
-  

   -   4-   -
. 

5_23 

  
 -
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). 
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(5_00). 
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(4)          ,     4 

,  ,     
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  . 
 : C 

3-42 



 3     
 

. 3.19   

-
 

 -
 

  

6_12 

  -
/  

(    
ON/OFF) 

6_13 

  
  (  

 
)  

6_14  

  
   (  

 
)  

 \     / . 
. «    / »  

  3.4.5 "    / »  

6_15   
.  

  ,   
  . 

6_16  
 1 

     (1) 
("----"  ,    ). 

6_17  
 2 

     (2) 
("----"  ,    ). 

6_18 

  -
/    -

  -
   

(    
ON/OFF)  

6_19 

  
   (  
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3.4.8    –  7 «  » 

 7 «  »        

           -

          ,   

    .  

      ,  «  

». 

 

     : 

,      :err    cper . 

(1)    err   ,     : 

•     ; 

• ,      ; 

•       ;  

•         ; 

•       (    F00=1); 

•    «     » ;  

•       ,     . (2)

   cper     :  

•  ,         -

   .  

 3.12      7 «  ».   

     .  
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 3.12     7 «  » 

 

     

(1)  .      .       

    .     .  

(2)         «  » ('cpy). 

(3)           ( . read). 

(4)           ,    
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     , ( . read  .) 

(5)     ,         end.     -

          .    

      .  

   

       .   -

 ,    ,       “read ”    

   “proT”,       .  

  /       

:  

(1)        'cpy.”  

(2)       5         
  .  

•    . 

 

      ('cpy),       5  
    “proT”      ,  -

 “read ”.   

•     

 
        ('cpy),      5 

     “read ”       ,  

  “proT” . 
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 3.20      
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-
  

read  
 

           
 . 

        (read   ) 
        err . (*) 

  ,      .  

copy  
 

 ,       .  
         ("copy "  

  blinking),        
     "err  (*).
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       , -
   cper. 

    . . «     » 
 . 3-29. 

ueri -
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.  
  ,       

     . 
 

       .. 
 

         (   ueri) 
        err.(*) 
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proT -
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 -
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 .   

    

          “err.” 

(*)     ,    "err "  "cper ," 

   . 
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    .  

 
         

,           
    .  
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 3     
 

     

 

       ,     

 + ,      . 

 

 3.13        

 

 3.13       
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 4   
 

  4   
   4.1

4.1.1      
     

(1)     . 
   ,         

 L1/R, L2/S  L3/T,    U, V  W     
     .  ,  

   FRENIC-Eco        
   . 

 
 

•         U, V,  W.  
        . 

•           
 

       . 
 
(2) :    , 

    
,    . 

(3)     , 
  . 

(4) ,     
    

.. 
(5)  ,    

    
.  

(6)      
   , 

    
 ,   

 .  

. 4.1     
 

 
    4.1.2

 
•           

        .  
      . 
•      . 
       . 

 
 

4-1 



 4   
 

    : 
    ,  

   . 
(1) ,    

  *00 ( ,   
 0 ). ( . . 4.2.) 

      *00,
 /     "0.00"
 . 

(2) ,    
 . (   

   1.5 )
(  ,   

  ,   
  ). 

 
. 4.2    

  

    —   
 

4.1.3

  ,    , (   
 4.1)         .  

         
.        

. 
        . 3,  3.4.1 «  

  ».      , 
 . 5 «  ».  
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 4   
 

 4.1         

 
 

   
 

 
 

f 04   50.0 (Hz) 

f 05 
 

  
(   ) 

400 (V) 

p 02 
 

 
(  ) 

 
 

 
 

p 03 
 

 
(  ) 

 
  

   

p 99   

  ( .  
   
) 

0: 
 

, 0 
(  

 Fuji 8-
)  

f 03   50.0 (Hz) 
f 07    1* 20.0 (s) 

f 08   1* 

   
*    

   
 ,  

   
20.0 (s) 

 
   : 
*       Fuji     

; 
*       ; 
*       

        
 ,   ,  

,      
.      , 

. 
 

  
1)   

     ,   
     : 

• F04:   
• F05:   (   ) 

4-3 



 4   
 

• P02:   
• P03:   
2)    

      «      
   (P04 = 1)»  «        

(P04 = 2)».           
. (F07  F08)      , 

       .  

 P04

 
 

 
: 

   : 

1 

 

 (%R1) 
 

  
(%X) 

 %R1
 %X   

,  
 

. 

      
50%    

    .

2 

 

  (%R1) 
 

  
(%X) 

  
 

 %R1 
 %X   

,  
   

,  
  

  
  

 
. (

50%  
).  

   , , 
     

50%  . (   
   , 

   ) 

     %R1   
  P07,    %X –  P08,   
   P06. 

 
3)    

   ,  :   
  . 

4) : 
     P04  "1"  "2"     . (   1  

 2   .) 
    Run    ,   .  

  «        ".  
         

F02. 
    1   2 ,    ,    

. 
 (   :  40 (s).) 

    P04 = 2,     50% 

4-4 



 4   
 

       .  
 ,    . 

 (   :   + 10 (s) +  
). 

    (FWD)  (REV)    Run (F02 = 1),  
   end . 

    Run   ;    
   p06 . 

 
     

      ,    
    . 

,           
         er7    

  . 
     ,     

 . 

 
/   

 
 
 

 ; 
     

   . 
 

  
       

 . 
 

 

    Run    
 ,     
 . 

 
 

  ,     
 . 

  
 

      
 . 

 
        

,       Fuji Electric. 
 

          ,   
 Fuji,      . 

  ,  ,    
   ,  :   %R1, 

   %X,    .  
        

 . 
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 4   
 

  4.1.4

 
       

      
FRENIC-Eco (MEH456),       ,

      . 
   . 

     4.1.1 "     
" 4.1.3 – "      ",     

   . 
 

 
   -      

,      , 
   6, "  ".  

 
----------------------------------------    ---------------------------------------- 
(1)    ,  -  ,    

 0.00 . 
(2)      ,    

  5 .                                                        ( ,    
). 

 (3)       . ( ,   
  ). 

(4)      . 
<   >  
•    ; 
•  ,     ; 
•     .  

            
       

When no abnormality is found, press the  key again to start driving the motor, and increase the 
frequency command using  /  keys.  

   ,  .  
--------------------------------------------------------------------------------------------------------------------- 
 

  4.2

 ,      ,  ,  , 
          

(   ),   (   ),    
   .  

 

      ,   
,  :    (F09),   (F07), 

   (F08). ,    
 . 
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5-1 

5.1    
 

 5   
5.1    

 
      FRENIC-Eco  -

   . 
        . 

  – ,    ,   
 – ,      . 

     :   
(F- ),    (E- ),   -

 (C- ),   (P- ),    
(H- ),   (J- ),   (Y- )  -

  (O- ).     -
     . 

      – .   -   
    . 

   ,    -
   . 5-3   . 

 
 ,       

 
     ,    

,          . 

   
       

Y*    ,  Y  -
  ,      ; 

,       
.       

.     ,    
 ,     , -

         
    .  

Y     ,  Y,  -
  ,      . 

        
  .  

N  - 
 

  
       , 

       ( . .   7 "  
"   ).  ,    -
  ,     . 

 
       , 
        -

 .         -
,   .     -

  ,    (  " -
 "),    :  
Y:  . 



5-2 

5.1    
 

Y1:         . 
Y2:        -

   . 
N:   

          
   . 

 

 
 

 

       -
   3 “     " 
      ( ) -
        (INR-SI47-0890-E). 

      -
/  . 

    ,   
,       , -
   / .     On/Off 
    (   1 (On)/0 (Off))  

.      On   
  ,        -

   . 
       /   

 ,       
  1000 ,  ,   . 

 ,       [X1] (  1) 
    (  = 7)     

. 
 1  

7     ON -    
    

1007     OFF-    
    

 
      ,   

  FRENIC-Eco  
 



5.1    
 

 F :   

     

 
 

 

 
 

 

 
 

 
 

 

 

F00   0:    
1:    

- - Y Y 0 5-21 

F01  -
 1 

0:       
1:      [12] 
(0-10 VDC) 
2:     [C1] (4-20 

 DC) 
3:      

  [12]  [C1] 
5:     [V2] 
(0-10 VDC) 
7:    -

  ( )  ( ) 

- - N Y 0 5-21 

F02   0:   (RUN)( )  
(STOP)( )      

  
(  (FWD)( )  (REV)( ) 

       
) 

1:        
   (FWD)  (REV). 

2:   ( )  ( )  
  /  -

   . 
3:   ( )  ( )  

  /  -
  . 

- - N Y 2 5-22 

F03 .  25.0 – 120.0 0.1  N Y 50 5-23 
F04   25.0 – 120.0 0.1  N Y 50 5-24 
F05  

(   
) 

0:    
 

160-500:  ,  
AVR  

1  N Y2 400 5-24 

F07  -
 1 

0,0 – 3600 
:     

0.00  

0.01  Y Y 20.0 5-26 

F08  -
 1 

0,0– 3600 
:    

 0.00 (   ) 

0.01  Y Y 20.0 5-26 

F09  -
  

0,0– 20.0 
(      

  100%) 
:     

  F37 (=0, 1, 3  4) 

0.1 % Y Y . . 
. 
 

5-26 

          ,   . 
 

     
 -

 ( ) 
 -

  (%) 
 -

 ( ) 
 -

  (%) 
0,1 8,4 5,5 3,4 
0,2 8,4 7,5 2,7 
0,4 7,1 11 2,1 
0,75 6,5 15 1,6 
1,5 4,9 18,5 1,3 
2,2 4,5 22 1,1 
3,7 4,1 30 ~ 220 0,0 

5-3 



5.1    
 

 (  F ) 

     

 
-

  

 
 

 
 

 

 
 

 

 

F10 1:   -
     

2:     
  -

 

- - Y Y 1 5-30 

F11 0,0 ( ) 
1 – 135%   -

 (     
 S1) 

0.0
1 

 Y Y1 
Y2 

100% 
-

 
  

5-30 

F12 

   
 -

 
(   -

) 
 

  
 

 
 

  
 

0.5 – 75.0 0.1 
 

Y Y 5 (22   
) 

10 (30  
 ) 

5-30 

F14   
 -

  -
 

0:    (  
  ) 

1:    (   -
 ,    

 ) 
3:   (   

  ) 
4:   (   -

,     
,   ,  -

 ) 
5:   (   

 ,    
) 

- - Y Y 0 5-33 

F15 0.0 – 120.0 0.1  Y Y 70.0 5-38 
 
 

F16 

   
 

( ) 
 
( ) 

0.0-120.0 0.1  Y Y 0.0 5-38 

F18   
 (    
1) 

-100.00 – 100.00* 0.0
1 

% Y* Y 0.00 5-39 

F20 
 
 

0.0 – 60.0 0.1  Y Y 0.0 5-40 

F21 0 – 60  
 
(     -

   100%) 

1 % Y Y 0 5-40 

F22 

 .  
(   -

) 
(  ) 
 
 
 
(  ) 0.00: (    -

) 
0.01 – 30.00 

0.0
1 

 Y Y 0.00 5-40 

F23   0.1 – 60.0 0.1  Y Y 0.5 5-41 
F25   0.1 – 60.0 0.1  Y Y 0.2 5-41 
F26 0.75 – 15 (22   ) 

0.75 – 10 (30 – 75 ) 
0.75 – 6 (90   ) 

1  Y Y 15 
10 
6 

5-42 

F27 

  -
** 

 
  

 
0:  0 (  ) 
1:  1 
2:  2 
3:  3 

- - Y Y 0 5-42 

F29 0:    (0-10 ) 
1:    (4-20 ) 

- - Y Y 0 5-43 
 

F30 

  
[FMA] (  ) 

  
 

0 – 200 
100 % - 10  (100 % - 20 ) 

1 % Y* Y 100 5-43 

                        . 
*       ,     -

,     .  
( )    -200.00 – 200.00,   :  «1»,  -200 - -100, 

«0.1»  -99.9 - -100.0   100.0 – 200.0, «0.01» -9.99 - -0.01   0.00 – 99.99.  
**       1   ,     
   80%       .  

5-4 



5-5 

5.1    
 

 (F  ) 

     

 
-

  

 
 

 
 

 

 

 

F31   
  

[FMA] 
( ) 

,   FMA 
0:   
2:   
3:   
4:   
5:   
6:   
7:     
9:    .  
10:    
(   RS-485) 
13:   
14:    (  
F30=100 U  =10  /  20 ) 
15:    (SV) 
16:    (MV) 

-  
 

 
 

 
% 

 
 

 
 

 
 

( ) 
 
 

Y Y 0 5-43 

F34 0 – 200 
100 % - 20  

1 % Y* Y 100 5-44 
 

F35 

  
  [FMI] 

 
  

  
[FMI] 
( ) 

,   FMI 
0:   
2:   
3:   
4:   
5:   
6:   
7:     
9:    .  
10:    
(   RS-485) 
13:   
14:     
15:    (SV) 
16:    (MV) 

-  
 

 
 

 
 

 
 

 
 

 
 

/  
 
 

Y Y 0 5-44 

F37  / 
 

  
/ 

  -
 

0:    
,     
  

1:    
,     
  (   
  ) 

2:     
( ) 
3:    
(   , 

  
 ) 

4:    
(   , 

  
  +  
  (   -

 )) 
:   -

  ,  -
    

- - N Y 1 5-45 

F43 0:  
1:    
(     -

) 
2:      

 

- - Y Y 0 - 

F44 

 
 
 
 
 
 
(  -

) 
20-120 % (    

   100%) 
1 % Y Y 110 - 

 



5-6 

5.1    
 

 E:    

     

 
-

  

 
 

 
 

 
  

 

 
01 

- - N Y 6 5-47 
 

02 - - N Y 7 5-47 
E03 - - N Y 8 5-47 
E04 - - N Y 11 5-47 
E05 

 : 
[X1] 
[X2] 
[X3] 
[X4] 
[X5] 

,    [X1] – 
[X5].      

  1000 ,    
 (     ). 

 
0 (1000)    
(  0 – 1)                         (SS1) 
1 (1001)    
(  0 – 3)                          (SS2) 
2 (1002)    
(  0 – 7)                          (SS4) 
6 (1006)   p     
(HLD) 
7 (1007)         ( ) 
8 (1008)                    (RST) 
1009 (9)                (THR) 
11 (1011)   2 /  1 
( 2/ 1) 
13             (DCBRK) 
15        (50 )   
(SW50) 
16       (60 )   
(SW60) 
17 (1017)   (UP) 
18 (1018)   (DOWN) 
19 (1019)    (WE-KP) 
20 (1020)   PID ( /PID) 
21 (1021)   /  

 (IVS) 
22: (1022)      (IL) 
24: (1024)    (  

 RS485.) (LE) 
25: (1025)    (U-DI) 
26: (1026)      (STM) 
1030 (30)                    ( ) 
33: (1033)    -

                       (PID-RST) 
34: (1034)     
(PID-HLD) 
35: (1035)   ( )    (LOC) 
38: (1038)   (RE) 
39:         -

    (DWP) 
40:     -

      50  (ISW50) 
41:     -

      60  (ISW60)     
87: (1087)   2/1 (FR2/FR1) 
88:      /  2 (FWD2) 
89:       /  2 (REV2) 
 

:  (THR)  ( ),  (1009)  
(1030)     , 
 «9»  «30»     

 

- - N Y 35 5-47 

 



5-7 

5.1    
 

 (  E  ) 

     

 
-

  

 
 

 
 

 
  

 

 
 

20 

- - N Y 0 5-64 

E21 - - N Y 1 5-64 
E22 - - N Y 2 5-64 
 
E24 

- - N Y 10 5-64 

E27 

 
 

[Y1] 
[Y2] 
[Y3] 

   
[Y5A/C] 
[30A/B/C] 

     
     
 "  ",   

. 
 
0: (1000)     
(RUN) 
1: (1001)      
(FAR) 
2: (1002)    (FDT) 
3: (1003)    

 
5: (1005)    
(  ) (IOL) 
6: (1006) -    

  (IPF) 
7: (1007)     

 (OL) 
10: (1010)    -

 (RDY) 
11:     
(SW88) 
12:    -

     
   2 (SW52-2) 

13:    -
     

   1 (SW52-1) 
15: (1015)     ( ) 
25: (1025)    
(FAN) 
26: (1026) -  (TRY) 
27: (1027)   

  (U-DO) 
28: (1028)     

 ( ) 
30: (1030)     
(LIFE) 
33: (1033)    
(REF OFF) 
35: (1035)    (RUN2) 
36: (1036)   

 (OLP) 
37: (1037)   (ID) 
42: (1042)   -

  (PID-ALM) 
43: (1043)    (PID-CTL) 
44: (1044)     -  

   (PID-STP) 
45: (1045)    

  (L-TL) 
54: (1054)    -

  (RMT) 
55: (1055)    
( 2) 
56: (1056)   -

 (PTC)   (THM) 
99: (1099)     
(    )           (ALM) 

- - N Y 99 5-64 

 



5.1    
 

 E ) 

     

 
-

  

 
 

 

 
 

 
 

 

 

31   
(FDT) (  -

) 

0.0 – 120.0 0.1  Y Y 60.0 5-70 

34    
 ( -

  ) 
 

0: ( ) 
         

1  150%    
 

0.0
01 

 Y Y1 
Y2 

-

  

fuji 

-
 

5-71 

35   
   

0.01 – 600.00*1 0.0
1 

s Y Y 10.00 5-71 

40   -
  

-999 – 0.00 – 999*1 0.0
1 

- Y Y 100 5-71 

41   -
  

-999 – 0.00 – 999*1 0.0
1 

- Y Y 0.00 5-71 

43 0:   (   
48) 

3:   
4:   
8:    
9:   
10:     ( -

) 
12:     
14:    
15:   
16:    
17:   ( ) 

- - Y Y 0 5-73 

E45   - - Y Y 0 5-74 
46 0:  

1:  
2:  
4:  
5:  

- - Y Y 1 5-75 

47 

 *2

   
 

 
 
 
 
 
 
 
 
 
 

  
  

 
 
 
 

 0 ( ) – 10 ( ) - - Y Y 5 5-75 
48   

(    
) 

0:   
3:    /  
4:     /  
7:    % 

- - Y Y 0 5-75 

50   -
  

0.01 – 200.00*1 0.0
1 

- Y Y 30.00 5-75 

51  -
    

-  

0.000: ( / ) 
0.001 – 9999 

0.0
01 

- Y Y 0.010 5-75 

52   
   

0:     
 (  0, 1  7) 

1:     
 (  2  7) 

2:    

- - Y Y 0 5-76 

 
                          . 
*1       ,     , 

    .  
( )    -200.00 – 200.00,   :  «1»,  -200 - -100, «0.1»  
-99.9 - -100.0   100.0 – 200.0, «0.01» -9.99 - -0.01   0.00 – 99.99.  
*2         ,  -

  . 

5-8 



5-9 

5.1    
 

 (E  - ) 

     

 
-

  

 
 

 
 

 

  

 

 
 
 

61 - - N Y 0 5-76 
62 0 0 N Y 0 5-76 
63 

 -
  

  : 
[12] 
[C1] 
[V2] 

     -
: 

0:  
1:    1 
2:    2 
3:    1 
5:     
20:     

- - N Y 0 5-76 

64  -
   

0:   
1:   FUNC/DATA 

- - Y Y 0 5-77 

65  -
  

( ) 

0:    
1 -120 
999:  

1 % Y Y 999 5-77 
 
 

 
 
 

80 

0 -150 
 
 

1 % Y Y 20 5-78 
 
 

 
81 

  
  

(  -
) 

( ) 0.01 – 600.00*1 0.01 c Y Y 20.00 5-78 

 
 
*1       ,     -

,     .  
( )    -200.00 – 200.00,   :  «1»,  -200 - -100, 

«0.1»  -99.9 - -100.0   100.0 – 200.0, «0.01» -9.99 - -0.01   0.00 – 99.99.  
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5.1    
 

 (  E ) 

     

 
-

  

 
 

 
 

 
  

 

 
98 

- - N Y 98 5-79 

99 

 -
 [FWD] 

[REV] 

      -
     "  -

",   . 
 
0: (1000)    
               (  0 – 1)                         (SS1) 
1: (1001)    
              (  0 – 3)                        (SS2) 
2: (1002)    
              (  0 – 7)                        (SS4) 
6: (1006)              (HLD) 
7: (1007)                             ( ) 
8: (1008)                 (RST) 
9: (1009)   (  )              (THR) 
11: (1011)  2 /  1 
( 2/ 1) 
13:                    (DCBRK) 
15:        (50 )   
(SW50) 
16        (60 )   
(SW60) 
17: (1017)  (UP) 
18:(1018)  (DOWN) 
19: (1019)    (WE-KP) 
20: (1020)   PID                    ( /PID) 
21: (1021)  /   
(IVS) 
22:      (IL) 
24: (1024)    (   

 RS485.) (LE) 
25: (1025)  DI (U-DI) 
26: (1026)      (STM) 
30: (1030)                            ( ) 
33: (1033)     

                      (PID-RST) 
34: (1034)     
(PID-HLD) 
35: (1035)   ( )    (LOC) 
38: (1038)   (RE) 
39:        
(DWP) 
40:           

    (50 ) 
(ISW50) 
41:          

    (60 ) 
(ISW60)     
87: (1087)   2/1 (FR2/FR1) 
88:            /  2 (FWD2) 
89:                /  2 (REV2) 
98:            /  (FWD) 
99:            /  (REV) 
 

:  (THR)  ( ),  (1009)  (1030) 
    ,  «9»  «30» 

     

- - N Y 99 5-79 

 



5-11 

5.1    
 

 C :    

     

 
-

  

 
 

 
 

 

  

 

01 Y Y 0.0 
C02 Y Y 0.0 
C03 

0.0 – 120.0 0.1  

Y Y 0.0 
C04 

  1 
2 
3 
( ) 0.0 - 30.0 0.1  Y Y 0.0 

5-80 

C05 
 

Y Y 0.00 

C06 Y Y 0.00 
C07 Y Y 0.00 
C08 Y Y 0.00 
C09 Y Y 0.00 
C10 Y Y 0.00 
C11 

 -
           1 

2 
3 
4 
5 
6 
7 

0.00 – 120.00* 0.01  

Y Y 0.00 

5-81 

C30   2  

0:       
 

1:    -
 [12] (0-10  DC) 

2:     [C1] 
(4-20  DC) 
3:    -

    [12]  [C1] 
5:    -

 [V2] (0-10  DC) 
7:    

  ( )  ( ) 

- - N Y 2 

C32 0.00 – 200.00*1 
 

0.01 % Y* Y 100.0 

C33 0.00 – 5.00 
 

0.01 c Y Y 0.05 

C34 

   [12] 
  

  
 

  0.00 – 100.00*1 0.01 % Y* Y 100.0 
C37 0.00 – 200.00*1 

 
0.01 % Y* Y 100.0 

38 0.00 – 5.00 
 

0.01 c Y Y 0.05 

39 

   [ 1] 
  

  
 

  0.00 – 100.00*1 0.01 % Y* Y 100.0 
C42 0.00 – 200.00*1 

 
0.01 % Y* Y 100.0 

43 0.00 – 5.00 
 

0.01 c Y Y 0.05 

44 

   [V2] 
  

  
 

  0.00 – 100.00*1 0.01 % Y* Y 100.0 
C50  

(   1) 
 

0.00 – 100.00*1 0.01 % Y* Y 0.00 

51 -100.0 – 100.00*1 
 

0.01 % Y* Y 0.00 

C52 

   1 
 

  0.00 – 100.00* 0.01 % Y* Y 0.00 

5-82 

C53   /  
   1 

0:   
1:   

- - Y Y 0 5-83 

 
*      ,     , 
    .  
( )    -200.00 – 200.00,   :  «1»,  -200 - -100, 

«0.1»  -99.9 - -100.0   100.0 – 200.0, «0.01» -9.99 - -0.01   0.00 – 99.99.  



5.1    
 

 P:   

     

 
-

  

 
 

 
 

 

 
 

 

 

01 2 – 22 2  N Y1 
Y2 

4 

02 

0,01– 1000 (    99 – 0, 3 
 4) 

 
0.01 – 1000 (    99 – 1) 

0.01 
 
 
0.01 

 
 
 

. . 

N Y1 
Y2 

 
 

-
 

03 

0.00 – 2000 0.01  N Y1  
 -

 -
 Fuji 

04 

0:  
1:  (  %R1  %X 

  ) 
2:  (  %R1  %X 

    
     ) 

- - N N 0 

06 

0.00 – 2000 0.01  N Y1  
 -

 -
 Fuji 

07 

0.00 – 50.00 0.01 % Y Y1 
Y2 

 
 

 
-

 Fuji 

08 

 
( -  ) 
 
(  

) 
 
(  

) 
 
 
 
(  ) 
 
 
 
 
 
(   

) 
 
 
 
 
(%R1) 
 
 
 
(% ) 

0.00 – 50.00 0.01 % Y Y1 
Y2 

 
 

 
-

 Fuji 

5-84 

99 

 -
 

0:   0 
 

(   Fuji 8 ) 
1:   1  
(     . .) 
3:   3  
(   Fuji 6 ) 
4:   

- - N Y1 
Y2 

0 5-85 

 
 
.                    ,     
 

5-12 



5.1    
 

5-13 

 H:    

     

 
-

  

 
 

 
 

 

 
 

 

 

03  
 (  

 ) 

0:   (   
 ,  

, ) 
1:    -

      
 

2:   -
 

- - N N 0 5-86 

04 0:   
1 – 10 

1  Y Y 0 5-88 

05 

  
(  ) 
(  ) 0.5 – 20.0 0.1  Y Y 5.0 5-88 

06  -
  

0:   
1:  (  / ) 

- - Y Y 0 5-89 

07  / 
 

0:   ( ) 
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 ,        

.  
  ,    , -
   ,     -

.      ,    
      ( -

 )  ,        
     .   

 
5    

  
(    ) 

   ,  -
     ,    -

      F23.  
          

 ,      
           -

      ( -
  ).  

 
 

 
   «      » 

(   F14 = 3, 4  5),      -
   .      -

      .  
 

      . 
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5.2    
 
�      (  ) 
 

     ,  
  ,  ,       -

   .       ,  
    ,      -

,          , 
 . 

   ,     
  (    )    .   

,          .  
         ( -

, )     ,    .   -
    2    .    2   

  ,    (    ) 
,           

.  , ,       2   -
      .   

     ,       
 (F02 = 0),        .  , 

     (F02 = 2  3),    
            -
 .  

 
:       ( )     

,      2-      
  .    ,      

 .     ,  
  ,         

 .  ,        -
 , ,       -

   :    ,    
  ,     .    -

,              
,       .   ,   

    .        (IL) 
      ,    -

   . 



5-35 

5.2    
 

     ,  ,   
      ,   

   ,       
     .      

   ,     
,   .   ,       

,        ( 12 = 1).  
 

 
 
�        
(    ) (H16) 

      ( -
 ),        (0.0 – 30.0 ). 
   ,       
   ,       
  .      ,  
      ;   , ,  -

          .  
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       -
 ( 16)  «999»,      ,  

           
   ,   .      

          -
  , ,   .   ,   

         
    .   

         
– 100 . 

 

:      ,           
          

,       ,     
 .   
 
�       (  ) (H13) 

    ,       
  . 

     ,     -  
   ,       -  -

    -   .  ,  ,  
 13    ,       -

    .       
 ,        ( 13).  

 
�   (  ): 

     13     ,  ,  -
  .  ,      13. ,  -

   ,      2 .  ,   
       . 

 
  ( )  ,  ( 13): 

0.1 – 7.5 0.5 
11 – 37 1.0 
45 – 110 1.5 
132 – 160 2.0 
200 – 280 2.5 
315 – 355 4.0 
400 – 500 5.0 

:   13 (       
 - -  )        

     ( . E01 -  E05;  [X1] - [X5]). 



5.2    
 
�      (   ) 

(H14) 
,       ,    -

         , 
    .         

   ,     .   
        .  

 
  14     

0.00   ,  F08.  
0.01 – 100.00 /   ,  14.  
999   .  

 
:           ,   

  ,           -
 ,     .     

 ,     (    ) -
 ,        .   

 
�      (    

(H15) 
 
�   (P, I) (H92, H93) 
 
    F14  «3» (  )    -

     ,     -
       . 15   -

 .  
       .   

( )   ( )   92  93 .   
       H15, H92  H93. 

 
 

   22    30    
400  10  20  

 
     ,    

    ,        -  
 ,   . ,      

   ,        -
           

     .  
 

      ,   -
      ,     

.      , ,    
      .  
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        ,   
        ,   

     .   ,    
  .     , ,  
  ,    .      

          
          

 .   
 

     ,    
    ,      .  

 
 

 

F15 
 

  (  ) 
 

 

F16 
 

  (  ) 
 

  (  ) F15     , 
    (  ) F16    ,  -

   .  
   H63 (   )   ,  -

      ,  F16: 
 
•   H63 = 0,        . 
 
•   H63 = 1,          

. 
 
-    :  0.0  120.0  

 
 
 H63 =
 
 

 0 

 
 

 
  , 

   

    ( , 
  )   . 

•         ,  
          

      .  

H63 = 1 

•        (F15),  
,       (F03). 

•     
 F15 > F16, F15 > F23  F15 > F25, F05 > F16 

 F23   ,  F25  .  
   , 



5.2    
 

 
 

F18 
 

 (    1) . . C50, C32, C34, C37, C39, C42  C44. 
 

        1 (  F01),   -
        ,   -

    . 
 

 
 

   -
 (%) 

F18   -100.00 – 100.00 
C50    0.00 – 100.00 

32    [12] 0.00 – 200.00 
34     -

 [12] 
0.00 – 100.00 

37    [C1] 0.00 – 200.00 
39     -

 [C1] 
0.00 – 100.00 

42    [V2] 0.00 – 200.00 
44     -

 [V2] 
0.00 – 100.00 

 
    ,        

   1   ,   « »  « ».  « »  
  (F!*)     (C50).  « »    ( 32, 

37  42)     ( 34, 39  44).  32  34    
[12], 37  39   [C1],  42  44   [V2].  

 (F18)   ( 32, 37  42)     ,  -
   100%.    ( 50)     ( 34, 39  

44)     ,    (10 VDC  20  DC)  100%.  
 

•         (  ) 
 .  

•      ,      ( 50) 
      ( 34, 39),   -

        0 .  
 

 

 
:  ,          1 – 

5 VDC    1.  
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(  ) 
 

  ,    0% (F18 = 0). 
 1 V %  10 ,    

  10% ( 50 = 10).  

  1 ,     0 
      10

 
(  ) 

      5 ,    100% ( 32 = 100), 
     .  5       

 50%  10 ,      50% (C34 = 50). 
        ,  

  ,    Fuji (  G11S, E11S  . .). 
 

 

F20 
 

 .  (   )                           . . H95 
 

 

F21 
 

 .  (  ) 
 

 

F22 
 

 .  (  ) 
 

       -   -
   .  

            
   ,    

  -
  (F20),   

(F21)   .  
   F22 (   )  «0.0» ( ) ,  -

   .  .  
 
�    (F20) 

     . 
-   :  0.0  60.0 ( ) 
 
�   (F21) 

         . .  
         100%   1%.  

-    : 0 - 60% 
 
�   (F22) 

 ,       . 
-    : 0.01 - 30.00 ( .) 
( ,    0.00     ) 

  ,  

   , 
     . .   
    :  

   (F22).  , 95   



5.2    
 

 

 
 

 
95 

  

0  .  -
  ,  
    -

  .  

    
   .  

1  .  -
  ,    

 .  

     
     , 

       -
 . 

 
     ,     .   

(DCBRK). 
    .   (DCBRK) ,  , 

 (DCBRK) ,     F22.      
     .      

,      . 
 

     F20      -
 .      ,  -

        . 
 

                                                                     
 
                            

     
                    .  
 

 

F23 
 

  
 

 

F25 
 

   
 

   ,       -
 .         .  

    ,     -
    .  

      F23. ( . .  09).  
-    : 0.0 - 60.0 ( ) (     ) 
 

     ,     -
         . 
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3 

F26 
 

  (  )                                             . . H98. 
 

 

F27 
 

  ( ) 
 

) (F26) 
 ,    

     .  

�   (  
    

   
  

 
   : 0.75 – 22  0.75   15  
   : 30 – 75  0.75   10  

  
: 

   : 90 – 500  0.75   6  
    ,   

  ( -    )  ,   
     ,   

   ,   
   ( )  ,   

    ,   
 

            

.  ,       1   -
  80%  .  

    ,     , , 
         

    ,    ,  
      (0lu ).    

        ,   
  . .   98. 

 
�   ( ) (F27)    .  -

,       F26 = 7   .   
      .  

    (     ).  -
,   ,    . 

 ,         



5.2    
 
 

 F27  
0   (  0) 
1  (  1) 
2  (  2) 
4  (  3) 

 
       ,     

       . ,   
         .  

 
 

F29 
 

     FMA 
 

 

F30 
 

     FMA 
 

 

F31 
 

        FMA 
 

    [FMA]  ,     
          .      .  

 
�   (F29) 

      [FMA].     
  F29   SW4         -

: 
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 F29     (SW4)    
0  (0 – 10 VDC) V0 
1  (4 – 20  DC) I0 

 
            -

.  ,         ,   
         -   -

   . .  
 
�   (F30) 

     ,      
F31      0  200%.  

-    : 0 - 200 (%) 
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�      (F31) 
 

  ,        [FMA]. 
 

F31 
 [FMA]   

(  100%  ) 
0      

  
   

,  F03 
2      -

  
     

   
3  -

 
  -

  -
 

250    200  
500    400  

4   
  

   -
 

     
   

5  -
 

  (  
  -

) 

     
   

   
   

  
   

  ( )  
  

6            
  -

  
7   

  (PV) 
    

  
100%    

9   
.  

  .  
  

500    200  
1000    400  

10  -
  

    ( . 
   

  RS485 
(MEH448a) 

20,000  100% 

13   
 

   -
 ( ) 

     
  

14   (+)     (10  
DC  20 ) 

10  DC  20  DC 

15   
 (SV) 

   -
 

100%    

16   
  (MV) 

   -
   -

 (  ) 

   
,  F03 

 
 

 

F34 
 

    FMI 
 

 

F35 
 

       FMI 
 

    [FMI]  ,     
        (4-20 ).     

 
�   (F34) 

    ,      F31 -
     0  200%.  

-    : 0 - 200 (%) 



5.2    
 

 
�      (F35) 
 

 ,  
 

F31 
 [FMA]  (   

       [FMI]. 
 

100%) 
0      

   F03 
  -

 , 
2      -

  
    -

   
 

3  -
 

-
   

  250    200  
500    400  

4      - -
 

 
   

    
  

5 -
 

 
-

 -
-

  -
   

-
 

( )    

  (  
  

) 

   
  

  

   
  

  

6          -
    

  
7   

  (PV) 
    

  
100%    

9   
.  

  .  
  

500    200  
1000    400  

10  
  

    ( . 
   

  RS485 (MEH448a) 

20,000  100% 

13   
 

   -
 ( ) 

    -
   

14   (+)     (10  
DC  20 ) 

10  DC  20  DC 

15   
 (SV) 

   -
 

100%    

16   
  (MV) 

   -
    

(  ) 

  -
 ,  F03 
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F37 
 

   /     /  
. . F09 

 
 

F43 
 

                           . . H12 
 

 

F44                                    . . H12 
 

      ,    
(F44),    ,         -

  .  F43 = 1,        -
.  F43 = 2            -
.  F43 = 1 ,          

          . 
 
�   (F43) 

   ,      .  
 

 F43  
0    
1       
2          

 
�   (F44) 
 

 ,     .  
 
-  :  20  120% (        ) 
 

•       F43  F44   
,      .     , 

      (H12 = 1). 
•           , 

     .     
         -

  .   
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5.2    
 
5.2.2  E (   ) 
 

 

E01 ~ E05 
 

      [X1] ~ [X5]                   . . 98  99. 
 

   E01  E05, E98  E99,      [X1]  
[X5], [FWD],  [REV]     .    

  .       -
      ,   .    

    «On» = . / «Off» = .      -
  . 

 
   ,         

       ( , (SS1), (SS2), (SS4), (Hz2/Hz1), (Sw50), 
(SW60), (Hz/ ), (IVS), (LE), (LOC),  (FR2/FR1)).  -      

   ( )    .  
 

      
 

  
 

 

On =  Off =  

   

 
0 1000 (SS1) 
1 1001 (SS1) 
2 1002 

  (  1  7 ) 

(SS4) 
6 1006 3-    (HLD) 
7 1007    (BX) 
8 1008    (RST) 
1009 9    (THR) 
11 1011    2/1 (Hz2/Hz1) 
13 -    (DCBRK) 
15 -      (50 ) (SW50) 
16 -     (60 ) (SW60) 
17 1017   (UP) 
18 1018   (DOWN) 
19 1019    (   ) (WE-KP) 
20 1020    ( / ) 
21 1021      (IVS) 
22 1022   (IL) 
24 1024     RS485 ( ) (LE) 
25 1025    (U-DI) 
26 1026    (STM) 
1030 30   (STOP) 
33 1033      -

   
( -RST) 

34 1034       ( -HLD) 
35 1035    (  ) (LOC) 
38 1038  (RE) 
39 -      (DWP) 
40 -        

   (50 ) 
(IS W50) 

41 -        
   (60 ) 

(IS W60) 

87 1087    (2/1) (FR2/FR1) 
88 -  2 (FWD2) 
89 -  2 (REV2) 
98 -  (     [FWD]  [REV] -

 98  99) 
(FWD) 

99 -  (     [FWD]  [REV] -
 98  99) 

(REV) 

 



5.2    
 

                  ,  
                                 “ . “    :  . 

 “   ”  “  ”   -
   . ,   = “9” , “  ” (   

 );   = 1009, “  ” (    ).  
 

      
 
�     (  1  7 )--(SS1), (SS2),  (SS4) 
(    = 0, 1,  2) 

    (SS1), (SS2)  (SS4) /     
  ,    05  11 (  ). 

 ,         8  
 .  

 
,  ,  ,      

 (SS1), (SS2)  (SS4).   «  »  « » -
  ,    1 (F01)    2 (C30)   

. 
 

 [X3] 
( 03) 

 [X2] 
( 02) 

 [X1] 
( 01) 

2 (SS4) 1 (SS2) 0 (SS1) 

  
 

    ( ) 
    5 (  1) 
    6 (  2) 
    7 (  3) 

    8 (  4) 
    9 (  5) 
    10 (  6) 
    11 (  7) 
 

   –(HLD)  
(    = 6) 

   (HLD)      (FWD)/ (REV), 
   .         -

.  
 

   (HLD)   ( )       (FWD)  (REV),  -
      ,   ,    .   

 – .   (HLD)       -    
    (   (FWD)  (REV)). 
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�    ( ) –( ) 

(    = 7) 
    ,    ( )   [ ]   

    ,      
   ,    .  

 
�    --(RST) 
(    = 8) 

 (RST)         (ALM),   
(   ).           -

          .   
 10      .  (RST)    -

      .  

 
 

  �      –(THR) 

  (    

   -
.  

�    2  1 --(H
   = 11) 

  /    
   F01)  -

(    = 9) 
 (THR)          -

  (        ),  -
  0h2       
) (ALM).        .  

 
:       ,    -

        

 z2/Hz1) 
(

    (Hz2/Hz1)  
 1 (     

  2 (    ( 30).   
 

  (Hz2/Hz1)        2. 
    , ,     F01  

 .  
  (Hz2/Hz1)    

 F01:   1 
 30:   2 

 
�     --(DCBRK) 
(    = 13) 

  ,    13 (DCBRK)     , 
   ,   ,  (DCBRK)    ,  

      .  ,  (DCBRK)   
    ,       , -

   . . .       
,        

 
:         F20  F22. 

(       ,  ,  
).
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�       50  ("SW50")  60  ("SW60") 
(    = 15  16) 

   ,      -
   ,     /    

.          
  FRENIC-Eco.    ,   « -

        (50 )» ("SW50")  
«         (60 )  ("SW60") 
(      «       »)  

  ,   ,   .  
 

   
    

 /50  («SW50») 
   

50 . 
    

/60  («SW60») 
   

60 . 

   
 “SW50”  “SW60”. 

 
<  > 
 
•             : 
 

 
•              

 (     ): 
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  •    0,1  ,        
    .  

•    0,2 ,      ,   
      ON.      ON 
 .  

•      « »    ,  -
    ,       -

 .        « » 
    ,       
.  

          -
   , ,    « » ,  

      .  
•             

    ,     
   ,     

   ,    -
         .   

•  ,   ,     
       , 
        -

,        
     . -

,      -
   .  

 

•      -      
(F14 = 3, 4  5),  « »        -

,   -      -
  .  
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�    Up « »   Down « » 

(    = 17, 18) 
•    

       /       
 ,  « »  « »        

 0     ,   .  
 

( ) ( ) 
 = 17  = 18 

 

    . 
       ,  

  F07.  
       ,  

  F08.  
    .  
 

        ,  
 /  ,  ,      

,    (   ,    ).  
:             ,  -

     ,       
           / , 

   .  ,    ,   -
 ,   .  
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   /      : 
       /    , -

   /   : 
 

       /  
 /  (F01, 

C30) 
  2 /   
  1  

 ,   -
   

  (  
) 

    
(  -

) 

    -
 ) 

        -
 (  ) 

    
 

   -
 

     -
 /  

 
          

   1(F01)    2 ( 30)  «7».  



5.2    

•     
  /     ,      

           0%  100%.  
            

 . 
 

( ) ( )  
 = 17  = 18  

     . 
         

0.1%/0.1   1%/0.1 .  
         

0.1%/0.1   1%0.1 . 
     . 
 

  ,   /   .  
  (      ),      

 .  
:            

   (J02 = 4).  
 
         .  
 

�     --(WE-KP) 
(    = 19) 

  (WE-KP)        
.  

     (WE-KP)        
          F00     
.  

 
(WE-KP) F00  

        
F00. 

0       
1       

F00.  
  (WE-KP)      ,     

(WE-KP)   .  
 

:    «    »  -
  ,        .   ,  
   ( ) ,   (WE-KP)   [CM],   -

   .  
 
�    --(Hz/ ) 
(    = 20) 

/   (Hz/ )     .  
     (Hz/ )   OFF,  -

    ,   ,  
     .  
(Hz/ )   

    
    /    
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       4,  4.9, «   
»   5.2.6. «  J».  

 
�     /  --(IVS) 
(    = 21) 

/   (IVS)      -
 (   )         

   .      ,   
(IVS).  

 
:          

  ,        .  -
,    (     ) 

,   .  ,    (  
   ) ,   .  

    .  
 
•    ,        ( -

 [12], [C1],  [V2]),   
         F01 -

  1 (  [12], [C1],  [V2])       2 ( 30)   
/ .         -
      53 (  /   

    1)   (IVS),    .  -
  /   (   1) ( 53)  

 
 53 ,  53 (IVS)    

  0   
  

  1   
  

 
•   ,          -

  : 
 ,           

  ,    "Hz / "    (  
   )     (    

,  ).           -
    /      1 ( 53),   

(J01)      (IVS)     .  
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•     :      (  
)   : 

 
,     (J01) (IVS)   

1:   ( )   
   

  2:   ( ) 
   

 
•     :        

   : 
   (  

 1) ( 53) 
(IVS)   

0:   -  
1:   -  

 
:  ,        -

    ,   /   
 “IVS”     (  )    -

            .  
 
         . 
 
�   --(IL) 
(    = 22) 

 ,        ,   
        -

 .   ,      -
 ,    (IL)       -

  .  
 

  (IL)  
     . 

     ( -
     ) 

 
 
       -     

     F14.  
     ,  

       (     ).  
,         , 

         -
 :         

  ,       .   
            

   ,     .      
         .  -

  ,    (IL)     
,      . 

 



5.2    
 

�     --(LE) 
(        24) 

  (LE)    ,     ,   
 RS485     BUS ( )     H30 (   -

)  Y98 (       (  )) , 
  .  
 

 (LE)  ,      ,  (LE)    .  
 
       H30      Y98 

     . 
 
�    --(U-DI) 
(      

         -
    RS485    BUS ( )       

 . ,       -
    ,  .  

 
           RS485   

BUS     .  
 
�      --(STM) 
(      26) 

        ,    
 (    ,       ,   -

)  . 
       H09 (  )  H17 ( -

 ).  
 
�   --(STOP) 
(      30) 

   (STOP)        
   ,   H56 (     ). 

           
 er6. 

 
�    --( -RST) 
(    = 33) 

 ( -RST)       -
 .  
        4,  4.9 «    » 

  9.2.6 «  J». 
 
�      --( -HLD) 
(    = 34) 

 ( -HLD)     .  
        4,  4.9. «   »   
 5.2.6 «  J». 

 
�     --(  ) (LOC) 
(      35) 

           -
         .  
 
 

 25)
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�   --(RE) 
(    = 38) 

      (RE)   , -
        .    -

       (AX2), ,    -
 , .          -
 «RE»   .   
  

 , -
 (FWD) 

  
 (RE)  

(AX2) (  -
 ) 

  
 

    
    

    
    
 
<  > 
 

     : 
 
(1)     FWD   . 
(2)       ,    (AX2), -

    .  
 
(3)     (AX2)       -
 ( ,  ).  

(4)       ,  -
/    (RE)    .  

 
(5)     (RE),  . 
 
�      --(DWP) 
(      39) 

 (DWP) ,    ,     -
  ,  ,    .  

       J21 ( ). 
 �         

(50 )--(ISW50)         
(60 )--(ISW60) 

(    = 40, 41) 
  (ISW50)  (ISW60)     -

            
   . 

 
    ,  (ISW50)  (ISW60)    (SW88)  

(SW52-2),          -
 ,     . 

   (ISW50)   (ISW60)       .  
 

  (      
   ) 

    -
   (50 ) (ISW50) 

  50 . 

    -
   (60 ) (ISW60) 

  60 .  

 
:   (ISW50)  (ISW60) ,      

.  

 

5-57 



5-58 

5.2    
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        ((ISW50)/(ISW60): ON� OFF) 
 
(1)        (  IGBT ) 
(2)          (SW52-1)  (SW52-2). 
(3)         t1 (     

H13 + 0.2 ),    (SW88). 
 

         (ISW50/ISW60: OFF �ON) 
 
(1)       (SW52-1). 
(2)     (SW88). 
(3)      t2 ( ,       + 0.2 ) 

 SW52-1 ,    (SW52-2). 
(4)      t3 ( ,    H13 + 0.2 )  

 SW52-2,         
 ,       ,   -
.  

 

  (   ) 
(ISW50)  
(ISW60) 

  
 

(SW52-1) (SW52-2) (SW88) 
 -

 

   
(   

) 
 

  
 

 

 
(  

) 

     

 



 
 
t1: 0.2  + ,   H13 (   -    

 ) 
t2: ,       + 0.2  
t3: 0.2  + ,  H13 (   -    

 ) 
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  J22   ,      -

          .  
 J22  (    ) 

0        (  -
) 

1          
.  

 
:  •     ,  (SW52-1)     

     .  
•      (SW52-1), ,    -

   [R0]  [T0]  .  (SW52-1)    ,   
     [R0]  [T0],    

 .  
•  ,          . 
,      ,       
.  ,         

 .   
•            (52-2)   

 (88),        . ,  
      .  

 
  

 

 

5-61 



5-62 
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1)   
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5.2    

2)    
(      ) 

 
   ,         -  

  .  
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�     2  1--(FR2/FR1) 

    2 (FWD2)     (REV2) 
 
(      87, 88  89) 

      .     , 
          .  

 
     

(FR2/FR1)    
(  )    

   F02.  S06: FWD/REV 
 (FWD2)  (REV2)  S06: FWD2/REV2 

 
    ,  (FWD2)    

          –   .  
   ,  (REV2)         

       .  
 

(  E98/E99   = 98) 
  (FWD) ,     ;  

,        .  
 
     (FWD)   E98  E99. 
 
�   --(REV) 
(  E98/E99   = 99) 

 (REV) ,     ;  , 
       .  

 
     (REV)   E98  E99. 
 

�   --(FWD) 

 

E20  E22 
 

     [Y1]  [Y3] 

 
 

E24, E27 
 

  

    [Y5A/C]  [30A/B/C] 
 

 
 

 [Y1], [Y2], [Y3], [Y5A/C],  [30A/B/C]  ,  
 ,          E20, E21, E22, 

E24,  E27.    ,    ,     
   .  

        «  ».  
[Y1], [Y2],  [Y   ,    [Y5A/C]  [30A/B/C]  

  . ,      ,   
 ,      30A  30C    30B  

30C.    ,    ,     
  30A  30C    30B  30C.  ,    

    .  
 

3] 



5.2    

 
: •      ,    

( ,   ),    .  , 
         , , 

   POWER ON /  .  ,     -
    2    .    

 ,         .   
•   (  [Y5A/C]  [30A/B/C])          

( / ).     ( / ) ( ,    
 ,     ),  -

  ([Y1]  [Y3]). 
(       200,000 ,    

    ).  
     ,    [Y1],  [Y2],  [Y3],  

[Y5A/C],  [30A/B/C]. 
    ,  ,    
  (  ). 

 
  

 
 

 
 

 

,    

0 1000    (RUN) 
1 1001      (FAR) 
2 1002   (FDT) 
3 1003    (  -

   ) 
(LU) 

5 1005   (IOL) 
6 1006 -     (IPF) 
7 1007      (OL) 
10 1010      (RDY) 
11 -  /  (   ) (SW88) 
12 -  /  (  ) (SW32-2) 
13 -  /  (  ) (SW32-1) 
15 1015    (   ) ( ) 
25 1025    (FAN) 
26 1026 -  (TRY) 
27 1027    (U-DO) 
28 1028     (OH) 
30 1030     (LIFE) 
33 1033    (REF OFF) 
35 1035     (RUN2) 
36 1036    (OLP) 
37 1037   (ID) 
42 1042      ( -ALM) 
43 1043   ( -CTL) 
44 1044    -     ( -STP) 
45 1045       (U-TL) 
54 1054     (RMT) 
55 1055    ( 2) 
56 1056     (  

 ) 
(THM) 

99 1099       (   
) 

(ALM) 

:               «-»     ,      
     .  
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�     (  > 0)--(RUN) 
(    = 0) 

   ,    ,   
   ,  0.  ,     

   .  ,      
        .   

    «  »,     ,   
«     ».  

 
�     --(FAR) 
(    = 1) 

  ,           
   (F FAR ± 2,5 ).  

 
�   --(FDT) 
(    = 2) 

  ,        
,    E31.  ,     

      1  (   :  -
 1 ).  
 
�    --(LU) 
(    = 3) 

  ,         
          

     (    ).  -
,        .   
 
�   --(IOL) 
(    = 5) 

  ,      ,  
-     (    : 100 ):  

•       (F43:   (  
); F44:   (  )) 

•       (H12 = 1) 
•     (H69 = 3) 

,    (IOL) «      (  
)» ,      (  )    

-   .  
 
�      --(IPF) 
(    = 6) 

           
     ,      -

        (  ,   
   ).  ,   -    

 (IPF),   F14 (      
)  3 (   ), 4 (   ,    -

 )  5 (    ).   
 
�      —(OL) 
(    = 7) 

          ,  
   ,       

(   OL1)  .      , 
    ,  E34 (    ).  , 

 E34  80-90%  ,  F11 (      
).       F10 (  

 )  F12 (   ). 
:   E34        -

  (OL),        (ID). 
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�     --(RDY) 
(      10) 

  ,     (    
,     . .)       ,  

  -   .  
 
�     / --(SW88), (SW52-2),  (SW52-1) 
(    = 11, 12, 13) 

   (ISW50)  (ISW60)    -
           -

      .   -
    (ISW50) (50 )  (ISW60) (60 ),    -
            -

 .  
 
�     AX--(AX) 
(    = 15) 
 

  ,     ,  ,   
    .      . 

     ,  ,     
  .            

     . 
 
 

 

 
 
 

 



 
5.2    

 
�      --(FAN) 
(    = 25) 

    /   (H06 = 1),   -
 ,   ,            -

.           
( ,  ).  

 
�   —(TRY) 
(    = 26) 

  ,    ,    
H04 (   )  H05 (  ), .   

         H04  H05.  
 
�   DO --(U-DO) 
(    = 27) 

       .    
 ,      ,   -
 ,          RS485  
.       ,    -
 .  
             RS485  

     .  
 
�     --(OH) 
(    = 28) 

  ,        
  5°C      (0h1 )  ,     
,  8°C  0h1.  ,     ,   

    ,      -
.  

   ,       -
    45     (  200V)  55     (  400V). 

 
�     --(LIFE) 
(    = 30) 

  ,     ,    -  -
 (          )  

    .    ,   -
         45     (  200V)  

55     (  400V). 
 

        .   
,             -

   ,      .   -
           

     .  
 
�    --(REF OFF) 
(      33) 

        (  , -
   ,  -   ),       

,  E65 (        
 )         .  

         E65. 
 
�     --(RUN2) 
(    = 35) 

  ,        
.  
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�    --(OLP) 
(    = 36) 

       .  -
    100 .  

       -
  H70. 

 
�   --(ID) 
(    = 37) 

  ,        
,  E34 (   ( ))    , -
 E35 (   ( )),  ,       

90%  .    : 100 ms) 
:      E34        -

  (OL),         (ID). 
           E34. 
 
�    --( -ALM) 
(    = 42) 

       :   -
     .  

     ,   ,     
  J11  J13. 
 
�     ( -CTL) 
(    = 43) 

  ,     (     ( / ) 
= OFF),    .  

:          -
       ,    .   , 

« -CTL»  .  « -CTL» ,  ,    
,      ,     

   .  
 

 
 

   ,        
-       .      . 

   ,       .  
 

      . 
 

 
         J01  .  

 
�          ( -STP) 
(    = 44) 

  ,          
  -        ,   

 .  
            -

    J15  J17. 
 
�      --LU-TL) 
(      45) 

  ,    ,   
   ,  E80 (     (  

)) ,   ,  E81 (    -
 ( )). (    : 100 ) 
           

  E80  E81. 



5.2    
 

�     --(RMT) 
(      54) 

     ,       -
 . 
 
�     (AX2) 
(    = 55) 

   (RE)—     ,   
      .  (AX2) ,      

 ,         .  (RE)   
 ,   .  
     (RE)—    (AX2)  (    -
 )    (RE) (  = 38)     E01  E05. 
 
�     PCT(THM) 
(    = 56) 

    ,       -
   .         
  (THM)     0h4. 

     PTC      H26  H27. 
 
�    (   )--(ALM) 
(    = 99) 

  ,     ,    
   .  
 

 

E31 
 

   (FDT) (  ) 

 
�  —(FDT) 

  ,      ,  
   (E31)  ,      [  

  (  )-  (   1 )].    (FDT) 
(  :  = 2)     .  

 
-    :  0.0  120.0 ( ) 
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E34 
 

    /   ( ) 

 
 

E35 
 

    /   ( ) 

 
      ,     

    .  
 
�     

   ,     (   
 0l1 )  ,       
,       .   ,   , 

 E34 (    ) .  ,  E34  80-90%  
 F11 (       (   
)).       F10 ( -

      (   ))  F12 
(       (   )). 

   ,    (OL) (     -
) (  = 7)   .  

 
�   
 

  ,        , 
 E34 (   ( )) ,   ,  E35 ( -

  ( )),  ,       90%  
 . (    : 100 )  

   ,    (ID) (  ) (  = 37) 
  .  

 

 
Output Current –   
 
-     (E34):    1  150%    

   (0: ) 
-     (E35):  0.01  600.00 ( .) 
 
 

 

E40 
 

    A 

 
 

E41 
 

    B 

 
 

   ,       , -
   ,   .  

 
-    :  -999  0.00  999    A  B. 
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�          

             
       . 40    
  (    100%        ); 41 

     (    0%     
   ).  

    : 
  = (        (%))/100 x 

(   A - B) + B 

 
 

:       16 ,      
 0-30     1-5  (  c    16    

3.13 ).  
 : 

  [12]           
200%,    5   100%. 

    : 
 

  100%   ,      E40 = 
30.0    0%   ,     E41 = 
7.5, 
(   100%         =  -

 40 = 30.0  
  0%         =  -

 41 = 7.5),  
             
    ,      .  

 
     16    ,    

    16.0. 
 

 
 
           J01  .. 



 5.2    

            -
   E43.  
�    

   ,      ,   -
      .       

      , ,     
  .  

 

 

 
      ,     61  63. 

 43    . 
 

 

E43 
 

                                                              . .  48 

 
     . 

 
 43   :  

0        48 
3      , -

    ( ) 
4      , 

    ( ) 
8        (%) 
9       ( ) 
10     

( )* 
    40  41.  

12    *     40  41. 
14   * 100%    
15       (%) 
16     ( ) 
17   ( )     40  41.  

 
*    0 ( )     J01, «- - - -«   -

 .  
 

   (  43)      , -
  48.   

 
           

.  
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  48   ,  43=0 : 
 

0      
3  ,  /  120 ÷   (P01) ×  ( ) 
4   , 

/  
.   ( 50)   ( ) 

7    % 100 %     (F03) 
 

 

E45 
 

   (   ) 

 
        . 

 
  45 : 

0  ,  ,   
1   ,  ,     -

 
 

   45 = 0 (   ) 
 

 
 

   E45 = 1 (   ) 
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  -

 
  (F03) 

       200% 
  

 
     200% 

 
 

E46 
 

   (  ) 

 
      : 

 
 46  

0  
1  
2  
3  
4  
5  

 
 

E47 
 

   ( ) 

 
        : 

 
  47 0, 1, 2, . . . . . . . . . . . . 8, 9, 10 

    
 

 

E48 
 

   (   )                E43. 

 
   48:   (   )   -

   43.  
 
 

E50 
 

    

 
          ( -

    43).  
 
�     
 

      50      ( ). 
 

E51 
 

      -  

 
   (  )     -  (5_10 ) 

   (     ). 
     : 

 
 E51    -  ×  ( ) 

 
:            E51 = 0.000      ,  

 «0».   E51 = 0.000 ,      .   -
  51      .  

         -
   3 «     »
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E52 
 

   (   ) 

 
             

  .  
 

  
 
 

: 
 : 

0 0.Fnc       

1 

1.F_ _ 
1.E_ _ 
1.C_ _ 
1.P_ _ 
1.H_ _ 
1.J_ _ 
1.Y_ _ 
1.o_ _ 

   F 
        F   

2 2.rEP       
(    ) 

3 3.oPE     

4 4.i_o    -
 

     -
   

5 5.CHE 
 -

   
 

   -
 

6 6.AL 
 -

   
 

     -
 

7 7.CPY      
 

        3, «    -
 »  

   52    : 
 

 47     
0    -

  
 0, 1  7 

1    -
  

 2  7 

2      0  7 
 

:           
       . ,    

      . 
 

 

E61 
 

       [12] 

 
 

E62 
 

       [C1] 

 
 

E63 
 

       [V2] 

 



5.2    

 E61, E62,  E63    [12], [C1],  [V2], .  -
     ,      -

 . 
 

 61, 
62  63 

  [12], 
[C1]  [V2]: 

 

 

0  - - 
1   

 1* 
      -
  1 (F01).     -

-    ,    
 2   . 

2   
 2* 

      -
 ,      1, 

  2   . 
3    1   ,     -

   .     
  J02. 

5    
 

   ,     
   . 

20    
 

      , 
      -

 ,     
    .  -

   -
      -

,       -
   .  

 
*       4,  4.2 «   » 

:         ,   
 : 61 > E62 > E63 

 
 

E64 
 

     

 
,    ,    /    

      .  
 

 64    : 
0    ,    . 

          
,      .  

1 
       .  

      , 
 

  -
.    ,   -

   ,       
.  

 
 

E65 
 

    ( ) 

 
     (    [12], [C1],  [V2])  

 10%   ,     400  -   , 
            « »  

 ,   ,    65.    
        65,   -
,            .  
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   f1     ,    

.            
.  

:        ,         -
    .         

  .          -
  (   : C33, C38,  C43). 

 
 

E80 
 

     (  ) 

 
 

E81 
 

     ( ) 

 
  ,    ,   

,   ,    80,    , 
  81  ,    ,  -

 ,  , ,  80 + 5%. (  -
 : 100 ).  

,         45    ( -
  -   ),   :   «U-TL» (  -

  ) (   45%)   : 

 
    ,  100%    -

  (   ).  
-       ,     

  ,      10 .  
       , , 

        P04   . 



5-79 

5.2    
 

 

E98 
 

    FWD]     ( . .    E01  E05.) 

 
 

E99 
 

     [REV]     ( . .    E01  E05.) 

 
      [FWD]    [REV],     -

   E01 - E05. 
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5.2.3   (   ) 

 
 

C01 . .  C03 
 

  1,2  3  

 
 

C04 
 

    

 
          
  ,  ,       
. 

-     , ,   ,      
    ,     -

  .     ,    
(    ).  

-         ,   -
,          

(      )    -   (  -
    ). . ..   .  
 

 
 
�   1, 2  3 (C01, C02  C03)  

     . 
  :  0.0  120.0 ( ) (  0.0     ) 

 
�    (C04) 
 

   . 
  :  0.0  30.0 ( ) (   0.0   ) 



5.2    
 

 

C05 .. 11 
 

     ,   1  7 

 
�     ,    -

     1  7. 
  ,    (SS1), (SS2)  (SS4)   

      .      
      01  05 «     [X1]  

[X5].» 
 
-    :  0.00  120.00 ( ) 
 

(SS4) (SS2) (SS1)   
    * 
    5 (   1) 
    6 (   2) 
    7 (   3) 

    8 (   4) 
    9 (   5) 
    10 (   6) 
    11 (   7) 

 
*   "  "     ,    

  ,     1 (F01)    2 (C30).  
 

   ,       
"SS1," "SS2,"  "SS4" (  = 0, 1, 2)   . 

 
            

   4,  4.2 «    ». 
 
�    (J01 = 1  2): 

          ( -
  4).       (  -

 3)         ((Hz/ ) = ON). 
 

•    
(SS4) (SS2) (SS1)   

 - -   J02 
 - - C08 

 
 

   08    1 .      
     08  : 

 
 C08  =   (%) �     (F03)�100 

 
•     
 

(SS4) (SS2) (SS1)   
-      
-    5 (   1) 
-    6 (   2) 
-    7 (   3) 

 
          4,  4.9, «    

» 
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C30 
 

   2                                                              ( . . F01) 

 
    2      F01. 

 
 

C32 
 

   [12]                                          ( . . F18)  

 
 

C34 
 

   [12]                                           ( . . F18)  

 
 

C37 
 

   [ 1]                                          ( . . F18)  

 
 

C39 
 

   [ 1]                                           ( . . F18)  

 
 

C42 
 

   [V2]                                          ( . . F18)  

 
 

C44 
 

   [V2]                                           ( . . F18)  

 
        – . .  -

  F18/ 
 

 

C33 
 

   [12]           

 
 

C38 
 

   [ 1]          

 
 

C43 
 

   [V2]           

 
C33, C38  C43          
 (  [12], [C1],  [V2]).        -

 ,       .  ,  
    -  ,     .  

    :  0.00  5.00 ( .) 
 

 

C50 
 

  (   1)                                           (c. . F18) 

 
        1   -

   F18.  
 

 

C51 
 

  (     1)                                           (c. . F18) 

 
 

C52 
 

  (   )                                     (c. . F18) 

 
          1 -
   ,       

    .  
        F18.  -
     F18.  
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: ,    C32, C34, C37, C39, C42,  C44  
   .  

 
�  (C51) 
 
-    :  -100.00  100.00 (%) 
 
�    (C52) 
 
-    : 0.00  100.00 (%) 
 

 

C53 
 

    /      1 

 
   1 (F01)        

    . 
        /   

(IVS) (  = 21)     01  05.  
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 P (  ) 
 

 

P01 
 

  (  ) 

 
   .      

.         -
  ((     43).     -

:  

)(120)/(  

 

P02 
 

  (  ) 

 
P02    .   , -
    .  
 

  P02      P99 
 P99 = 0,3  4  0.01  1000 
 P99 = 1 

 
 

P03 
 

  (  ) 

 
P03    .   ,   

 . 
 
-    :  0.00  2000  
 

 

P04 
 

  (  ) 

 
          -

   .     ,    
    Fuji   .  

     ,        
     ,      

  ,      
  Fuji  .   ,     

  .  
 
•       Fuji    

 Fuji. 
 
•        . 
•        . 
 
         4 «  -

»,  4.1.3. «     .   
».  
 

 

P06 
 

  (   ) 

 
 

P07 
 

  (%R1) 

 
 

P08 
 

  (%X) 
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   ,  (%R1)  (% ) .  -
          

.     ,    -
. 

•    :    . 
•  %R1:  ,    : 

)3/(
111%

IV
RCableRR  

: 
R1   , ; 
Cable R1 –      , ; 
V –     , ; 
I –    , . 
 
•  %X:  ,    : 
 

(%)100
)3/(

)2/(21%
IV

XCableXMXXMXXX  

X1:     , ; 
X2:     ,  ; 
XM:    , ; 
Cable X:       ,  ; 
V:   , ; 
I:   , A. 
 
    :      (F04). 
 

 

P99 
 

   

 
 . 

 
 P99  : 

0   Fuji (8- ) 
1  GE 
3   Fuji (6- ) 
4   

 
 , ,    , -

       (    ) 
    .     
   ,      

    03  «3». ,  P03, P06, P07,  P08  -
      .     

  ,  ,   ,    
.  

 
•    8-  Fuji (   ): P99 = 0 (  1) 
•    Fuji 6-  (  ): P99 = 3 (  2) 
•      : P99 = 4 ( ) 

 
•      P99  =  4  ( ),        

  8-  Fuji. 
 
•          -

 (  :    , P99 = 1) 
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  (   ) 
 

 

H03 
 

   

 
          

   . 
 

   H03 ,                     
. 

 
 03  

0   ( ,     , 
). 

1          .  
2       02 (  

)  99 (  ). 
 

 ,  : 01, 03, 06, 07  08,  
     . 

 
      ,   -
 .  

 
-     ,  03   «1»  «2», 03  

  «0» (    )   .  
 
<    > 
 
•     ,   -

   : 
1)   P02  (  ):   -

     . 
 
2)   P99  :   . ( . 

  99) 
 
3) H03  :     . (H03=2) 
 
4) P03   (  ):   , -

      . 
 
•    ,   03    «0» ( -

   ). 
•   -         02,  

       ( .    
).  

•     . 
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�     Fuji 8-  ( 99 = 0)   -

 ( 99 = 4),     02  08     
: 

 
 

, 
( ) 

 
, ( ) 

  
, ( ) 

%R, 
(%) 

%X, 
(%) 

02 

 
 
, 

( ) 03 06 07 08 
 

0,01 – 0,09 0,06 0,22 0,2 13,79 11,75 
0,1 - 0,19 1,0 0,35 0,27 12,96 12,67 
0,2 – 0,39 0,2 0,65 0,53 12,95 12,92 
0,4 – 0,74 0,4 1,15 0,83 10,2 13,66 
0,75 – 1,49 0,75 1,8 1,15 6,55 11,21 
1,5 – 2,19 1,5 3,1 1,51 6,55 11,21 
2,2 – 3,69 2,2 4,6 2,43 6,48 10,97 
3,7 – 5,49 3,7 7,5 3,84 5,79 11,25 
5,5 – 7,49 5,5 11,5 5,5 5,28 14,31 
7,5 – 10,99 7,5 14,5 6,25 4,5 14,68 
11,00 – 14,99 11 21 8,85 3,78 15,09 
15 – 18,49 15 27,5 10 3,25 16,37 
18,5 – 21,99 18,5 34 10,7 2,92 16,58 
22 – 29,99 22 39 12,6 2,7 16 
30 – 36,99 30 54 19,5 2,64 14,69 
37 – 44,99 37 65 20,8 2,76 16,41 
45 – 54,99 45 78 23,8 2,53 16,16 
55 – 74,99 55 95 29,3 2,35 16,2 
75 – 89,99 75 130 41,6 1,98 16,89 
90 – 109,99 90 155 49,6 1,73 16,3 
110 – 131,99 110 188 45,6 1,99 20,86 
132 – 159,99 132 224 57,6 1,75 18,9 
160 – 199,99 160 272 64,5 1,68 19,73 
200 – 219,99 200 335 71,5 1,57 20,02 
220 – 249,99 220 365 71,8 1,6 20,9 
250 – 279,99 250 415 87,9 1,39 18,88 
280 – 314,99 280 462 93,7 1,36 19,18 
315 – 354,99 315 520 120 0,84 16,68 
355 – 399,99 335 580 132 0,83 16,4 
400 – 449,99 400 670 200 0,62 15,67 
450 – 529,99 450 770 270 0,48 13,03 
530   530 880 270 0,53 13,05 
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H04 
 

     

 
 

H05 
 

    

 
           

   .      
        ,     -
  .         
 ,  ,    04,   -

         .  
 

      ,  -
. 

 
  -

 
  
 

  -
 

  -
  

   
   

0 1, 0 2  0 3  -
 

0H4 

  -
 

0U1, 0U2  0U3  -
 

0L1 

  0H1  -
  

0LU 

  -
  

0H3   

 
�   (H04) 

         . 
            -

 ,           -
   .  

 
 
-    :  1  10 ( ) (   0,  «  -

»   ). 
 
 

 
 

 
    ,    -

  ,    .    
,           

    .  
 

        . 
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�   (H05) 
 
-    :  0.5  20.0 ( .) 

         . . 
    .  

 
   : 

 

 

 
 

       (     ) 
 

 
-           

      [Y1]  [Y3], [Y5A/C],  [30A/B/C].  (TRY) 
 ,  «26»    E20  E22, E24  E27. 

 
 

H06 
 

    

 
           , -

   ,        -
     . ,    
     ,      10   

 .  
    (H06: /   )   , 

          / . 
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 06     

 

0  
1  (  /   ) 

 
 

H07 
 

  /  

  
  /  (   ). 

 
 07   /  

0  
1  S -  
2  S -  
3  

 
 /  

          
.  

 /   S- : 
     ,    -

    / ,   /     
 / . /   S-      5% ( ) 

 10% ( )   .      . -
  /    /    
;   /  ,  .   

 
 /  

 
/    S- :     10%  -

  
 / :   (2 × 5/100 + 90/100+ 2 × 5/100) × (   -

/ )= 1,1 ×   /  
 

/    S- :     20%  -
  

 / :   (2 × 10/100 + 80/100+ 2 × 10/100) × (   -
/ ) = 1.2 ×   /  
 

 /  
/       (   ), 

           ( -
 ).   /      -
   .  
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   .      -

. 
:         /     -

 . 
 

 

H09 
 

    (  )         . . 17 

 
           

    .    (STM) (   ) 
    (  01  05:    26).  

  
      (STM),    

      ( 17),   , 
 .         

 ,   .   ,   
   ,         

.          -
 ,         -

       .  
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�    (STM) (   ) 

   ,    ,    
  .  

 
  09  -
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R
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 ,      30 
 

  30   :   : 
0  (F01/C30)  (F02) 
1   RS485  (F02) 
2  (F01/C30)   RS485 
3   RS485   RS485 
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5   RS485   RS485 
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H30 = 0 (1  4) 
y98 = 1 

 -
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H30 = 3 
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H30 = 5 
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H30 = 2 (3 5) 
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  (  / ) 
 

  
 

5 4 3 2 1 0 
 

5 4 3 2 1 0 

0 0 0 0 0 0 0 32 1 0 0 0 0 0 

1 0 0 0 0 0 1 33 1 0 0 0 0 1 

2 0 0 0 0 1 0 34 1 0 0 0 1 0 

3 0 0 0 0 1 1 35 1 0 0 0 1 1 

4 0 0 0 1 0 0 36 1 0 0 1 0 0 

5 0 0 0 1 0 1 37 1 0 0 1 0 1 

6 0 0 0 1 1 0 38 1 0 0 1 1 0 

7 0 0 0 1 1 1 39 1 0 0 1 1 1 

8 0 0 1 0 0 0 40 1 0 1 0 0 0 

9 0 0 1 0 0 1 41 1 0 1 0 0 1 

10 0 0 1 0 1 0 42 1 0 1 0 1 0 

11 0 0 1 0 1 1 43 1 0 1 0 1 1 

12 0 0 1 1 0 0 44 1 0 1 1 0 0 

13 0 0 1 1 0 1 45 1 0 1 1 0 1 

14 0 0 1 1 1 0 46 1 0 1 1 1 0 

15 0 0 1 1 1 1 47 1 0 1 1 1 1 

16 0 1 0 0 0 0 48 1 1 0 0 0 0 

17 0 1 0 0 0 1 49 1 1 0 0 0 1 

18 0 1 0 0 1 0 50 1 1 0 0 1 0 

19 0 1 0 0 1 1 51 1 1 0 0 1 1 

20 0 1 0 1 0 0 52 1 1 0 1 0 0 

21 0 1 0 1 0 1 53 1 1 0 1 0 1 

22 0 1 0 1 1 0 54 1 1 0 1 1 0 

23 0 1 0 1 1 1 55 1 1 0 1 1 1 

24 0 1 1 0 0 0 56 1 1 1 0 0 0 

25 0 1 1 0 0 1 57 1 1 1 0 0 1 

26 0 1 1 0 1 0 58 1 1 1 0 1 0 

27 0 1 1 0 1 1 59 1 1 1 0 1 1 

28 0 1 1 1 0 0 60 1 1 1 1 0 0 

29 0 1 1 1 0 1 61 1 1 1 1 0 1 

30 0 1 1 1 1 0 62 1 1 1 1 1 0 

31 0 1 1 1 1 1 63 1 1 1 1 1 1 
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5-104 

5.2     

    
 

             
. 

•       :   [C1] . 
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       61  63. 

       0%  100%.    -
        . ,  -

     1-5 : 
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   (C32)  200% ,    (5 )  
   100%. ,      [12]  0 
- 10   0-100%;  ,       200% 

(= 10 /5 ). ,         .  
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 J02  
0 

    /          -
  40  41,    0-100%  -

         -
  . 

1    1 (  [12], [C1], [V2]),     
  61, 62  63 (        

   1).      61, 
62  63. 

3 ,  ,       
            -
  40  41,    0-100%   

          
.   J02  «3»      

01 – 05  ([X1] – [X5])    ( )   ( ) 
(    = 17  18).    
( )/( )       ( )   
( )    01 – 05. 

4     
   (S13)      : -

  20000 (    )  100% 
(  )  .      . .  -

     RS485 (MEH448 ). 
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 (%)=     100  
 

      (    ) 
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�    (    (AH)) (J12) 
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�   (    (AL)) (J13) 
 

     (AL)    (%)  -
  . 
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    (10 , 20 )    (    100%).  
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  -
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  PV < AL 
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( ) 

  PV < [SV – AL] J12 (AL) = 100% 

/  
 ( -

) 

  [SV – PV] > AL 
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 -
/  

 ( -
) 
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 -
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 ( -
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 ( -
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-     )    (   

 = 44).  
 
�   (      ) (J15) 
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 y  (  ) 
 

  FRENIC –Eco    2-    RS485,       
( ) ,   –        RS485. 

  
    
 1  RS485 (  

   
 ) 

(  RJ-45) 

y01 – y10    
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     -
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FRENIC Loader, 

  Fuji   
 2  -

   RS485 
( ) 

y11 – y20      -
 : 

Modbus RTU, 
FRENIC Loader, 

  Fuji   
 

     ,   . 
 

 (1)    ;    ( ) 
        , -

      (1 ). 
 

    .  
 

 (2)           (FRENIC Loader) 
   (FRENIC Loader)     ,     

  ,          
     (  1  255 ).  

 
       01  10.     -

   FRENIC Loader (INR-SI47-0903-E). 
 
(3)        . 

         -
 ,      ( ), -

    .     
Mobdus RTU*    Fuji   (  1  247 ).  

*  Mobdus RTU   Modicon, Inc. 
 

             RS485 
(MEH448a). 
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   ( )   
Modbus RTU 1 – 247 0 
FRENIC Loader 1 – 255  
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 , ,     RS485. 
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   ,  ,      
 .      ,      

    ,     RS485.     
        RS485     ,  
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 02  12 
 

0      RS485 ( r8  y02  r    y12)   
  (  ). 

1    ,     ( 03, 13),  
    RS485 (er8  y02  erp   y12)   

  (  ).  
2     ,      ( 03, 13). 

   ,  .   ,  
   RS485 ( r8  y02  r    y12)    

 (  ). 
3        .  

 
        RS485 (MEH448a). 
 
�    (y03  y13) 
 

    ( 08  18)          
  , . .       ,    

              
 y03  y13. 

.   «      ( 08, 18).»  
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�   (y04  y14) 
 

      RS485  
-      FRENIC:     ,     . 
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0 2400 
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-     FRENIC Loader: 
FRENIC Loader      . 
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-    FRENIC Loader:   1 .  Modbus RTU  
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      ,    RS 485. 
 

         y02  y12. 
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�    (y09  y19) 

       ,    
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       (     
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      FRENIC Loader,   
        RS485-RS232C. ,      

        /    
. 

 
�   (y10) 
 

      RS485. 
-    FRENIC Loader   FRENIC Loader (y10 = 1). 
 

 y10  
0 Modbus RTU 
1 FRENIC Loader 
2   Fuji   

 
�   (y20) 
 

      RS485. 
 

 y20  
0 Modbus RTU 
2   Fuji   
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    (     RS485) 

 
   98       30 
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    (     RS485   FRENIC Loader) 

 
 ,     FRENIC Loader .    

     RS485       
       . 

        -
,       . 

 ,         ,    
          ,    

RS485   ,      99  «0». 
«0»  99 ,       ,   

 30   . 
,        99.   -

  99  ( 99   «0»).  
 

  
99     

0   30   30 
1      

RS485 (S01  S05) 
0 

2   30      
RS485 (S06) 

3      
RS485 (S01  S05) 

     
RS485 (S06) 

 



 
 6.   

 

 6    
6.1     

 
   ,    . , ,  

   ,   . ,   
           

      . 
    . 

 
-        ,      

  L1/R, L2/S  L3/T        
 U, V  W. 

-           
  .   ,     

     . ,    ,    
    ,      

  P(+)  N(-) –     25 . 
      . 

     :  

(1)       (  2,  2.3.6 

«      "). 

(2)         . 

     

         6.2.1 

1.    

2.       

3.    ,   

4.     ( )     

5.      ( , ) 

6.          

7.          

          6.2.2 

1.     

2.     

3.       

           6.2.3 

      ,       6.2.3 

4.        ,    

       Fuji. 

6-1 



 
 6.   
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6.2.1    

[ 1 ]   . 
       

(1)  
  . 

    ,  . 
   ,      

 . 
 

      ,  ,  
   .    – 
 .  

 

            
(R1, T1),    . 

(2)   
 / ,  

    
   
  

   ,    " / "  
   4 "  /  ". 

   . 
       " "  " ",     

. 
    (FWD)  (REV) (  

 E98  E99). 
      [FWD]  [REV]. 
 ,   sink/source  . 

(3)    
   

(     
) 

 

   ,    " / "  
   4 "  /  " 

 

  (F02=0) -   ,  
    (F02=2  3) 

(4)     
    

, . .   
 . 

   , ,     . 
       . 

(5)  (RUN), 
   
  

,  
    

 . 

  -    *    
(RUN)          

 (   2 "  "   4 "  
/  "). 
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      (H30, Y98 ) 

      . 
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,       (F23  F25). 

        (F23  F25) , 
 ,   .  

     ,  
,    .    ,  

   . 
         

 [13], [12], [11], [C1]  [V2]  . 
(7)   

   
    

. 

     ,    
   2 «  »   4 «  

/  »,   -   
*.  

* .  FRENIC-Eco  (MEH456),  4. 
       

( .    ) 
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 6.   

 

(8)    
  
  
 

    F15  F16. 
       (F15  F16) 

 . 

(9)    
 

        
E01, E02, E03, E04, E05 E98  E99        

   "  /  ". 
      

(10)  , 
   

    

    . 
      . 

  . 
    (  ,  , 

). 

(11)  

     . 
   ,   . 

       (F09). 
     (F09)   

   . 
    F04, F05, H50,  H51. 

   -     .

(12)  
      

,        
 .  

   ,  ,      
   .   

(13)    
   

    .   
        75   

.  FRENIC-Eco  75        
   . 

       . 
       . 

 

 [ 2 ]  ,     
       

(1)   
  

  

    F03. 
      (F03). 

(2)   
  

   

    F15. 
       (F15). 

(3)  
   
  

   ,       
   4 "  /   ". 
  . 

      ,  
,    ,   . 

        
 [13], [12], [11], [C1], [V2]   . 

(4)     
  , 

  ,  
  

( ,  
  

    
. .);   

    
  . 

   ,       
       1 "  "  

  2 "  ",   4 "  /  
",      *. 

* .   FRENIC-Eco (MEH456),  4. 
       

( .,      ) 
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 6.   

 

(5)   
  

    F07.  
   /     

 
   . 

    ( ,     
 )  

(6)  

   .  
   (  ,  , 

). 
(7)   

   
 

        
    ,  

   P02, P03, P06, P07,  P08  .  
    P02, P03,   P06    

 -    P04. 
  ,     F43 ( ,  

)   2,      
  F44 (  ). 

 
      ,  F43 = 0. 

     (F09),   
    ,    
.  

     (F09). 

(8)   
   

   

    F04, F05, H50,  H51,  
,  V/f  .  

   V/f    . 
(9)   

   
    F18, C50,C32, C34, C37, C39, 

C42,   C44 
      . 

6-4 
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 [ 3 ]    ,     
       

(1)  
 . 

      . 
  U, V  W     

U, V  W . 
(2)  

    
    

  
(FWD)  (REV) 

    E98  E99,   
   [FWD]  [REV]. 

     . 

(3)  
  
    

  

    F02. 
    F02  "2" (  )  "3" 

(  )     RUN   .
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[ 4 ]     ( )     
       

(1)  
    

 

   ,    
    4 "  /  " 

   (C33, C38  43)  
 . 

         
. 

         
   . 
    ( )     

. 
 

(2)   
   

  
   

,        
. 

       
,       

 ( .  2,  2.3.7 «    
   » 

(3)  
 
   

   
. 

       
 . 

 
       ,   

.  
(4)   

    
  . 

,      
    .  

 
    P02, P03,  P06  

   ( 04).  
       (  

 )  (F37 = 0  1)    .  
        . 

 :    
    (F37= 0  1),  

  ( 70 = 0),  (F43 = 0),  
 ,    . 

     ,   
      

 (H80).  
 

(5)  
  

 -  , 
   

  
  

. 

,       
  (F26),      "0" (F27=0).

   (F26)      
"0" (F27=0). 
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 6.   

 

 [ 5 ]      ( , )  
       

(1)    
   

 

    F26  F27. 
    (F26). 
      (F27) 

(2)   
    

(    
  

  , 
  H98). 

     .  
     400,  ,   

.  
      .  

 

(3)     
.  

   ,    
        

. 
       , 

     .   
 ,    

.  
   C01  C04,  , 

      , 
 . 
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[ 6 ]          
       

(1)   
 

 S-   
 V/f 
. 

    H07. 
   V/f  ( 07 = 0). 
   /  (F07, F08) 

(2)  
 

  
  (  

) 

,    F43 = 2 (      
  ),    

  F44.  
   F44   ,   

   (F43 = 0). 
   /   (F07,F08). 

(3)   
 

. 

    H69. 
    (F08). 

(4)     . 
  . 

(5) , 
  - 
. 

,       
  (F09). 

     (F09). 
(6)  

  
  

  

       . 
        

  . 
       

. 
      

 ,       
. ( .  2,  2.3.7 «      

 ». 
(7)   
V2/PTC    
PTC,    
V2. 

,       
  (PTC). 

    V2/PTC    
  V2. 
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[ 7 ]          

  
       

(1)  
  F14 0 

 1.  

       
.  

     F14  3, 4 
 5. 

  ,     
4 «   /  » 
      

.   ,  , 
    . 

(2)    
   

  

   ,   
   -     

,     (HOLD).  
    ,    

     2      
 .  
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6.2.2         . 

[ 1 ]      . 
 

 
     

(1)   
  

 (  
 , 

 
    
 ). 

     ,    
. 

   (MCCB),   
 (ELCB)   . 

     ,  ,  
   .    

.  
 

(2)  
  

  
 

 . 

,                        P1  
P (+),  ,      .  

        
  P1   P (+),    .  

,       . 
   ,    .  
     ,    .  

(3)  
 

 
  .   , ,      

  ,    . 
  ,      ,  

  .  
     ,    .  

 

[ 2 ]    . 
 

 
     

(1) - 
  

   
 

. 

    52. 
     52   

 .  

 

[ 3 ]     . 
 

 
     

(1)  
 

  
 

 
   

 .  

  , ,      3 
«  »   ,    

       , . .  
 .  

  ,      
.  

(2)  
 

 . 

    F00 . 
   F00  "1"  “0." 
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(3)  
   

WE-KP 
(  

),  
   

  
 .  

       
 E01, E02, E03, 04, 05, 98  E99        

4 "  I/O ". 
    ,   

 "      
".   

   F00  "1"  "0,"     WE-KP 
(  )   .  

(4)   
  

.  

,         
 .  

       
 .  

(5)  
 

 F02   
 .  

    (FWD)  (REV)   .  
     (FWD)  (REV). 
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6.3       

    
 

  .   .

0 1 FUS    6-13
0 2 PbF     6-13
0 3 

   
 6-8 

OL1  .    6-14
EF     6-9 OLU  6-14
0U1 Er1    6-15
0U2 Er2     6-15
0U3 

  6-9 
Er3    6-15

LU   6-10 Er4    ( )  6-16
Lin    6-10 Er5    6-16
OPL     6-11 Er6     6-16
OH1   6-11 Er7     6-17
OH2     6-12 Er8   RS485 6-17
OH3     6-12 ErF    

   6-18

ErP   RS485 
(  ) 6-18OH4    

 (PTC) 6-12
ErH  LSI (  ) 6-19

 

 [ 1 ] 0 n       

        . 

 1       

 2       

 3        
 

  
     

(1)  
   

 
.  

 ,     (U, V,  W)   
   . ,     

.  
    (   -  , 

   ). 
(2)  

 
  

 
  

.   

      (U, V,  W)    
.  

    (   -  , 
   ). 

(3)  
  
. 

    .    
    .  

     ,  ,   
  . 
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 6.   

 

 ,     .  
    ,  ,  

  .  
                           (H12 = 1). 

(4) , 
  
 

 (F09) 
 

  
(F37 = 0, 1, 3, 
  4)  

,    ,     
      F09,  .  

       (F09),   
 .  

(5)  
/

  
   

,        
/ .       

    / .  
   /  (F07  F08). 
     (F43). 
     . 

(6)    
,  

  

,      (  
         

) 
   .   .    

  FRENIC-Eco (MEH456). 
    (H04). 
       

  ,  . 
 

[ 2 ] EF     (  90   ) 

  ,       ,   

  . 
 

  
      

(1)  
  

  
 

(   
   

). 

      ([U], [V], and [W])   
 .  

      ( , ,  
). 

 

[ 3 ] 0Un   

         

 

 0U1    . 

 0U2    . 

 0U3       . 
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 6.   

 

 
 

       

(1)      
  

 
. 

    
        

. 

(2)  
-     

. 

      
    (cos ) ,  

 ,     
.  

     . 
(3)  

  
   

   
 

.  

         
     . 

    (F08). 
    (H69 = 3),    

. (H71 = 1). 
    (   )  (F05)  

 "0"   .  
(4)  

  
 . 

,      .  
    (F07). 
  S-  (H07). 

(5)  
  

.   

     .  
  (F05) = 0 (    

),    . 
(6)   

,  
.  

,        
    . 

   .     
FRENIC-Eco  (MEH456). 

    (H04). 
       

  ,  . 
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 6.   

 

 [ 4 ] LU    

       . 

 
         

(1)     
. 

  . 
       ,  

   ,    
 F14  3, 4,  5,     .  

(2)    
    

(F14 = 1). 

,        ,  
      

. 
         

     . 
(3)    

   
 .  

  . 
     . 

(4)   
   

   
. 

      
   ,  

    . 
   ,   

 . 
(5)    

   
    

    
,    

. 

      
.  

    . 

(6)    
,   

, -  ,  
   

( )  .  

,       
 (MCCB),    (ELCB) 

  .  
    . 

[ 5 ] Lin       

   ,      .  
        

(1)    
 .  

    
    .  

(2)   
    . 

,        
 

   . 
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 6.   

 

 
 

  
     

(3)   
 

 
   

 
 . 

  .  
    (ACR)    

   .  
     . 

(4)   
 

  

      . 
   ,    .  

(5)     
 
, 

 
.  

   . 
   . FRENIC-Eco   

    .  

 

             H98.
 

[ 6 ] OPL     . 

      
 

 
      

(1)   
  

.  

  . 
   . 

(2)   
  

. 

  . 
  . 

(3)   
   

   
 . 

      . 
   . 

(4)   
 
 

. 

    .  , 
  FRENIC-Eco      

. 
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[ 7 ] OH1    

   . 
 

 
      

(1)   
  

 
. 

   .  
     (   

/ ). 

     .  
  .  

(2)  
 

.     .  
  . 

     . . 
 3,  3.4.6 "    ». 

   . 

(3)  
  

 
 

 
 

,   
 

 
 
  

. 

 ,     .  
   .  

(4)  
  

 

  . 
   ( ,    

    (E34). (  ,  , 
).  

    (F26). 
      (H70). 

 

   55          
       (   

).     .  1,  1.2 «    
». 

 

[ 8 ] 0H2      

        (THR). 

(        (THR)    

     [X1] - [X5], [FWD]  [REV])  
 

 
      

(1)   
 

 
   
  

.  

   . 
      .  
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 6.   

 

(2)   
  

. 

        
   «    » (     E01, 

E02, E03, E04, E05, E98,  E99    "9"). 
      . 

,  «    »   
 (E01, E02, E03, E04, E05, E98,  E99). 

  .  

(3)   
. 

,   (  /  )  
     (THR),   

    E01, E02, E03, E04, E05, E98,  E99   . 
 ,   . 

 

[ 9 ] 0H3     

              . 
 

 
      

(1)   
 

 
 

.  

  . 
   ,   .  

 

[ 10 ] 0H4      ( ) 

      . 
 

 
      

(1)   
  

 
 

.  

   . 
  . 

(2)    
 

 
 . 

      .  
 ,     . 

(3)   
 .  

  . 
   (      
  (E34). (  ,  , ).  

     . 
    (F26). 

(4)   
  

 
  

 
(H27). 

      
,    .  

      H27. 

(5)   
 

 

     .  
   .  
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 6.   

 

 , 
 

 .  
(6)  , 

  
 

 (F09) 
 .  

    F09     
,    .  

     F09. 

(7)   
-  

  
 

 
. 

,     (F04)     
  (F05)     .  

        
   .  

(8)   
  

  ,      ( ),  
V2/PTC    PTC,  ,   V2   

  ( ) (H26). 
    26 (   (PTC)) 

 "0" (  ). 
 

[ 11 ] FUS    (    90 kW  ) 

                . 
 

 
      

(1)  
 

 -  
 
  

.  

,         .  
       .  
  .  

 

[ 12 ] PbF     

(    55   ) 

         

   .  
 

 
      

(1)    
  

    (CN)    ,   
        

NC  -  . 
   (CN)  ,  FAN. 
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 6.   

 

      ,      
  / .  

 ,        
(      ),   

     . (    
 ). 

 (  ,     
    ,      
   ,       

 . 
  ,         

 ,     -    (   
  ) –  ,     

,       .) 
 

[ 13 ] 0L1      

       .   
 

 
     

(1)  
 

 
  
  

 
 

.  

  .  
     P99, F10  F12. 
   - ,  .  

(2)   
  

 
  

 
.  

    .  
     F11. 

(3)   
  

 
 .  

,       
/    .    

.  /        
 / .  

   /                             (F07  F08). 
(4)     

. 
  . 

   (      
 (E34). (  ,  , ).  
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[ 14 ] 0LU   

       .  
 

  
      

(1)   
, 

  
 

 
. 

    .  
   ( ,  ). 

(2)   
 

 (F09)  
 . 

  F09 (  ),  ,  
      .  

     F09. 

(3)  
/

  
  

  /      
.  

   /                         (F07  F08). 

(4)  
  

. 

  .  
   ( ,    

   (E34). (  ,  , ). 
    (F26). 
      (H70). 

,      . 
  . 

(5)  
 

. ,     
  . 

,       . .  
3,  3.4.6 «    ». 

   .  

(6)    
 

 
,  

 
  

 . 

 ,     .  
   .  

(7)   
 

  
,  

  
   

  
.  

  .  
     . (OFL). 
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[ 15 ] Er1     

 ,       . 
 

 
      

(1)      
  

,  
  

  
  
 . 

,        ,  
   (H03 = 1). 

      -   
  . 

(2)    
 

  
 

 
.  

,         
 ( ,     

 ).    ,   .1. 
  .    

       .   

 (3)   
  

   (H03= 1),     

      .  
       

  (PCB) (    ).   
  Fuji Electric. 

 

[ 16 ] Er2        

                       .  
 

  
      

(1)  
 

   
.  

  ,   .  
    . 
  . 

(2)   
  

.  

,         
 ( ,     

 ). 
  .    
.      FRENIC-Eco (MEH456). 

(3)  
  

 .  

,   r2   ,     
  . 

   . 
[ 17 ] r3     

      (   ). 
 

 
      

(1)   
  

. 

,         
 ( ,     

 ). 
  . 
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[ 18 ] r4       

            .  
 

 
      

(1)  
  -  

  
 

  .  

,        .  
        .  

(2)  
  

 
. 

,         
 ( ,     

 ). 
  . 

 

[ 19 ] r5     

,   .       

 .    .  

 

[ 20 ] r6     . 

      .  
       

(1)   
 ,  

H96 = 1  3. 

  ,   Run      , 
      . 

        H96. 
(2)  

 
  
  

 
 (H96 = 2  3). 

       RUN,   
    : 

    -     
    -       
    -          (RS485) 

       
     ,    H96. 
 (  ,    –     RUN) 

(3)    
  

   
(STOP). 

   (STOP)         
  (H96). 

     ,    
   E01  E05  X1 - X5. 
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[ 21 ] Er7     

                             . 
        

(1)    
   

   
. 

      . 

(2)  -  
  

   
. 

,       F04, F05, 
H50, H51, P02,  P03    .  

(3)     
  

 .  

,          
 50 . 

   ,     ,  
   .  

       
   (    F37  "1").

(4)   
 

 
  

 .  

  ,         
            .  

      . 
       P06, P07,  

P08. 
       

   (    F37  "1").
(5)   

 
, 

 
. 

       
   (    F37  "1").

       , . «   »   4, 

 4.1.3 «     –    ». 
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[ 22 ] r8    RS485 

          RS485. 
        

(1)       
. 

    y01  y10   . 
     . 

(2)     
  
  (y08), 

    
 .  

  . 
     , 

     (y08=0). 

(3)  ( , PLC 
 )    

  
 /   

 
/ .  

  
    .  

(4)  
 ( , 

 RS485)  
   

   
,   

.  

   RS485. 
    RS485,   

  ,     
 . 

(5)  
 ,   
 .   

  ,   .  
  .  

(6)    
   

,         
 ( ,   

   ). 
  . 
    RS485   

.   
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 [ 23 ] ErF        

    ,        , 

  ,  ,    . 
 

 
      

(1)  
 

   
 , 

   
 , 

  
  

  
  

  
   

,         
 ,      .  

  ,       

   .      
   ,    , 

     (      
)   .  

(2)   
 

   
  

 , 
  

. 

,         
 ( ,     

 ). 

  .      
  ,       

(      )    
.  

(3)   
  

(  PCB). 

,     ErF     .   
      PCB. 

     Fuji Electric . 
 

[ 24 ] ErP    RS485 (  ) 

           RS485 (  ).  
 

       

(1)    
    .  

   (y01  y10)    
. 

  .  

(2)     
  (y18),   . 

 . 
       

    (y18=0). 
(3)  ( , PLC  ) 

  -   
  /   

  
/ . 

 . 
    -  .  

(4)  ( , 
 RS485)   

-      
,   . 

  RS485 ( ). 
     RS485, 

    ,   
   . 
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(5)  
 

,   
.  

   ,   .  
  .  

(6)   
 
 . 

,         
 ( ,     

 ). 
  . 
    RS485  . 

(7)   
RS485   

.  

  .  

 

[ 25 ] ErH      ; 55    (400 V )) 

      . 
       

(1)   
 

   
. 

    . 
     Fuji Electric. 

(2) , 
  

  
 

. 

   . 
     Fuji Electric. 

(3)  
  

  
  . 

   –    (     ). 
     Fuji Electric. 
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6.4       ,   

 .  

 

[ 1 ]     – – – –  

       (– – – –). 
        

(1)   
  

 (J01=0),  
  E43  10  

12. 
    

 (J01=0),   
  

  
  

 ,  
   

   . 

,       , 
  E43     "10: 

   "  "12:  
 ". 

  E43  ,                              
"10"  "12." 

,        
    ,   

    J01    0. 
  J01   "1:  (  

)" or "2:  (  )." 

(2)   
   .  , ,       

   .   
      , 

    .  
   .  
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[ 2 ]   _ _ _ _(  ) 

      ( _ _ _ _ ) (  )       

        (FWD),    (REV).  

 .  
 

 
      

(1)    
  

  
 . 

 5_01   #5 "    »  
        

,      400  DC    3-  400V. 
    , ,    

. 
(2)   

  
 ,   

    
   
 

 
 .  

,    . 
   ,  . 

 

[ 3 ]     

         ( ) 
        

(1) , 
   
   

  
(    

). 

,       (E50)  
 9999. 

     E50. 
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 7      

         

     . 

     : 

 
         –     

 5      30   10      37 . 
           (    

  37 ).  , ,   ,    
   (    (+)  N(-))     

(  25  DC). 
     
 
    ,        

   . 
  ,        . 
   . 
       -   

        . 

 

7.1  . 

                

  . 

- ,   ,   . 

-         2,  2.1 

"  ". 

-      . 

-     ,    . 

-     ,    . 

 

7.2.   

    ,    7.1. 

   ,  ,      

  .  

7-1 



       7     
 
 

 7.1     

 
 

      

 
   

1)   
, , 

   
  

( , ,  
,  ) 

2)     
  

 
   

  .  

1)   
  

  
 

 
2)   

  

1)   
  

 
 
2)   

    

    
  

    
  

   
  
 

.  

   
  

 
 

1)    
 

2)     
   

   

  
    

,    
. 

 : 
  

 

1)     
  

2)    (  
 ) 

3)    
 

4)     
 -  

 
5)    

   

1) : 
   

 
2)   

 
 
3), 4), 5) 
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 7     
 

 7.1   

 
 

      

 
  

1)    
    

2)    
   

, , 
   

   
  

  
3)   

   

  1)  
   

2), 3)  
  

   

 
   

1)   
   

  
 

2)   
    

     

     

 
            

- 
 

- 
 
 

 
 

1)    
,  

,    
 

2)  
  

   
3)   (  

) 

1), 2) 
  

3)  
  

 
 

 

1), 2) 
  

3)    
  ,  

  . 
 

- 
  

  

   
  .  

, 
  

  

   

 
 

 
  

  

1)    
 .  

2)   

1)  
2)    

 
 

 
 

1)    
   

. 
2)      

 . 
3)    , 

,   
 . 

4)    
    

 

1)     
 

2)    
 

3), 4)   
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       7     
 

 

        
 

 
1)   

   
 . 

2)   
 . 

3)    
,  

 

1)   
,  

 
 (   

 
) 

2)    
3)  

1)   
2), 3) 

  

 
 

 
 
 

 , 
   
   

  
  

. 

   

 

        ,   

  ,        . 
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 7     
 

7.3        

       ,     

     .    , 

       . 

      ,      

     Fuji Electric. 

 

 7.2    

      
  

   7  

 
   

  
7  

  
10         (   30  ) 
7           (   37   ) 

 10      (  90   ) 

( )          

  40 C   - 80%  .  

    40 C,     

     ,    .  

7.3.1    

(1) ,     ;  . 

  5 "  "       

       "    

", "    "  "  ". 

 

 -1       

       : 

        , (%), 

        - .  

----------------------    ---------------------------------------------------- 

1)      ,     (  03 =1). 

    (  )  ;   

    P(+)  N(-)   ,      

7-5 



       7     
 

    (   ).     ( ) 

  . 

         (R0, T0). 

  ,           

,      

       : [FWD], [REV],  [X1] - [X5] .  

      [13],   .  

  -      [PLC],  .  

 ,    ([Y1]  [Y3])    ([Y5A/C]  [30A/B/C]) 

  .  

 
          

 ,       

                 

 25 10 C. 

2)   .  

3) ,    ,     . 

4)   .  

5)           . 

,      " . . . . ". 

 
        " . . . . ",    

. ,    .  

6)        " . . . . ",     .  

7)      ,   5 "  "  

      . 

--------------------------------------------------------------------------------------------------------------- 

 -2        .  

                  

        ,   

    .  ,    .  

         

            

   . 

            

     . 
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------------------------------------    --------------------------------------------- 

1)     H98 ( / )  3-    

1,            

   ( .   H98);  

2)   ( ),  

3)          .  

4)    H42 (     )  

H47 (      )  "0000." 

5)  .  

            

  H47 (      ). 

,       .  

      " . . . . ". 

6)   . ,  H42 (     )  

H47 (      )   . 

   5 «    »  ,   

  100%.   

 
       42  47   "0001".

,            
 .  

------------------------------------------------------------------------------------------------------------------------------ 

       H47 (   

   )  "0002";      

. 

 ,  ,    ,     

    ,    .  

 
   ,         

,   98 («  »)   
 (Bit 3 (        

)  = 0)     ,      
.  
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       7     
 

7-8 

     

   5 «    »   

        

 .         ,  

    ,    

      .      

 .    

 

    

  5 «    »     

  .      . 

      . 

          , . . 

          

 . 



 7     
 

(2)      

 ,    7.3       

        ([Y1] - [Y3])     

([Y5A] - [Y5C]  [30A/B/C])        «  »  

.  

     ,      

  (     55   ).  

 7.3      
,         

  
  

   85%   
 

 
   

 

    61000 

  
 

    61000  
(    30  ) 

    40000 
(  37   ) 

(        
 40 C     80%) 

 

7.4        

 ,              (   ) 

  ,        

.         , 

  . 7.4. 

     ,      

  ,  .        

 ,       , 

  ,   ,     . 

   

%100
( ))(3

(W)   .  
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       7     
 

. 7.4       
 

  ( )   ( - ) 
  
  

(P(+)-N(-)) 

   

 

 

 

 

 

 

 

 
 

- 
  

 
AR, AS, 

AT

VR, VS, VT

 
WR, WT AU, AV, AW VU, VV, VW

 
WU, WW

 
 , 

V 

 
 

 
  

 

 
 
 

 
 
 

 
 

 
 
 

- 
 

 
 

  

    

 

 

 

       
       .    

     

 
 7.1     
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 7     
 

    

       ,     

  .  

       ,    , 

 .     ,     

   . 

   ,      ,   

     .      

           Fuji. 

 

     

1)    500  DC;      

2)        ,   

 . 

3)       ( . 7.2). 

4)              ( ). 

5)  5  (1       )    . 

(    ). 

 

 
 7.2    

 

(2)      

 

         . 

        . 

1)        . 

2)    .  1     .  
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       7     
 

(3)           

 

 

    ,      . 

 

      

(1)   

  ,         

     

1)    ( .  1,  1.1) 

2)    ( .  1,  1.1) 

3)     ,      

 ( .  3,  3.4.3) 

4)  ROM ( .  3,  3.4.6) 

5)   

6)   (    ,     

,    ). 

 

    

 

   1 ,    .     

,         : 

 

1)    ,    . 

2)       . 

3)     ,       

  . 

4)     , ,   , , 

 ,         . 
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 8    
 

8.1   

8.1.1     400 . 

0,75 – 55  
  

 FRN_ _ _F1S-4E 0,75 1,5 2,2 3,7 5,5 7,5 11 15 18,5 22 30 37 45 55 
  , 

1 0,75 1,5 2,2 3,7 5,5 7,5 11 15 18,5 22 30 37 45 55 

 , 2 1,9 2,8 4,1 6,8 9,5 12 17 22 28 33 44 54 64 80 

 , 3 , 380, 400 / 50  
 380, 400, 440, 460  / 60  

 , 4 2,5 3,7 5,5 9,0 12,5 16,5 23 30 37 44 59 72 85 105 
  120 %   ,    

 
 

 ,  50, 60 

   , 380 – 480 , 50/60   

 , 380 – 
440 , 50 ; 

 , 380 – 
480 , 60  

 
  

 
 , 380 – 480 , 50/60   

 , 380 – 
440 , 50 ; 

 , 380 – 
480 , 60  

 , 
, 

 

 
  

 
 *5

  
   

:   +10  -15(      2 %)6

: ±5 % 
c DCR 1,6 3 4,5 7,5 10,6 14,4 21,1 28,8 35,5 42,2 57 68,5 83,2 102 7

 DCR 3,1 5,9 8,2 13 17,3 23,2 33 43,8 52,3 60,6 77,9 94,3 114 140 

 
 

  , 
8 1,2 2,2 3,1 5,3 7,4 10 15 20 25 30 40 48 58 71 

, %9

 20  10  15 -  

   
  :  0  60 ;  :  0  30  

    
(DCR)  

  UL508C, C22.2 No.14, EN50178:1997 
,  IEC60529 IP20 IP00 

   
      

 3,1 3,2 3,3 3,4 3,4 5,8 6,0 6,9 9,4 9,9 11,5 23 24 33 

 

                                                 
1  4 –    Fuji. 
2     440 . 
3      . 
4          ,    

  ,   F26=1 ,  
5  , 380 – 440 , 50    , 380 – 480 , 60  
6  c    IEC61800-3 (5.2.3):   

67..(%) MinMax  

    2 ~ 3 % -    (ACR). 
7   ,   Fuji Electric, DCR –     
8        . 
9     

8-1 



 8    
 

75 – 500  
  

 FRN_ _ _F1S-4E 75 90 110 132 160 200 220 280 315 355 400 450 500 

  , 
1 75 90 110 132 160 200 220 280 315 355 400 450 500 

 , 2 105 128 154 182 221 274 316 396 445 495 563 640 731 

 , 3 , 380, 400 / 50  
 380, 400, 440, 460  / 60  

 , 4 139 168 203 240 290 360 415 520 585 650 740 840 960 
  120 %   ,    

 
 

 ,  50, 60 

   , 380 – 440 , 50 ; 
 , 380 – 480 , 60  

 
  

 

 , 380 – 440 , 50 ; 
 , 380 – 480 , 60  

 , 
, 

  
  

 
 

  
   

:   +10  -15(      2 %)5

: ±5 % 
c DCR 138 164 201 238 286 357 390 500 559 628 705 789 881 6

 DCR - - - - - - - - - - - - - 

 
 

  , 
7 96 114 140 165 199 248 271 347 388 435 489 547 611 

, %8

  10  15 -  

   
  :  0  60 ;  :  0  30  

    
(DCR)   

  UL508C, C22.2 No.14, EN50178:1997 
,  IEC60529 IP00 
      

 34 42 45 63 67 96 98       

 

                                                 
1  4 –    Fuji. 
2     440 . 
3      . 
4          ,    

  ,   F26=1 ,  
5  c    IEC61800-3 (5.2.3):   

67..(%) MinMax  

    2 ~ 3 % -    (ACR). 
6   ,   Fuji Electric, DCR –     
7        . 
8     
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 8    
 

8.2    . 

8.2.1   

 8.1   
   

    IP40 
  IP20 

 

 
 

   

 
 

 -10  + 50 0   

 
 

 5  95 % ,      

 
 

 ,   
 ,    

  

 

  
  

  1000  (*) 

  86  106   
 3  (  )   2  9  

9,8 / 2     9  20  
2 / 2      50  55  
1 / 2      55  200  

 

 
 

  -25  + 70 0   

 
  

 

 5  95 % ,      

 
 

.  8.5.3 «  »   

 55   
(*)       1000  3000      

  .       2,  2.1 «  

». 

8.2.2     

 8.2   
   

 
 

 

       
 

  
 

 «  » 8 , 5 , 
, 

   
 
 : CB-5S, 

CB-3S, CB-1S  . . 
 

  
20   

  RJ-45       8.3 
 

8-3 



 8    
 

 8.3    RJ-45 
     

1  8 Vcc   
 

5  DC 

2  7  GND  0 ,   
3  6 NC    
4 DX+ +  RS-485  
6 DX- -  RS-485  
 

 8.4    
   

      
  Modbus-RTU 

     
 

   
   19200 /  
  
   
   CRC-16 

   
   

  Y –
, . .  
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 8    
 

8.3    
    

 
 

 25  120   

 
 

 25  120   

 
 

 0,1  60   
 

 

 
 

 0,75  15   (  0,75 – 22 ) 
 0,75  10   (  30 – 75 ) 
 0,75  6   (   – 22 ) 

  
  

 
  
    

  
 

 . 
  

    
( 98) 

 
( ) 

   ±0,2%    (  25 
±10 0 ) 

     ±0,01%    
(  25 ±10 0 ) 

 

 
 

 
  

 

  : 1/1000    (0,6  
 60   0,12   120 ) 
    : 0,01   99,99 ,  0,1    

100    
  :    2-  :  

1/20000  (0,003   60   0,006   120 )  0,01  
( ) 

, 
  

   
 

   -    
     ,   

    . 
160 – 500  -  

 
 
(  -

 - ) 

1  (      
  ) 

0 - 500 ,  0 – 120  

     
  F09 

,  F37 = 0, 
1, 3  4  

  
 

 
(  ) 

     F37: 
0:    ,   

    
1:    ,   

    (     
) 

2:     
3:    
(   ,   

 ) 
4:    
(   ,   

  +    (   
 )) 

 

  50 %    
 (   )  

,   
«RUN»  «STOP» 

  
 

   
 

  ,  
 «FWD», «REV»  «STOP» 

 
 

  
  (  7-   ):  

( ) ,    (   
),   ,     

,   ,   ,  . . 

 

 :    RS-485  Field Bus 
( ) 

 

/  

  : / ,  
 ,      

 

  ,  « »/ « »  

 

  
 

 
 ,     1  5 ,  

0,5  
  

 [11], [12], [13] 
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 8    
 

    
 

 
 

      
   : 

 0  10  DC (  0  5  DC)  0  
100 % (  [12]  [11], [V2]  [11]) 

 4  20  DC ,  0  100% (  
[ 1]  [11])  

  
  

 1  5 ,   
  
   

   
 : (   8   0  7)  

    « »/ « »  
  . 

 

 :      RS-485  Field Bus ( )  
        

   ,   
 .  

  
   

  
  
   

   
  :    [12], [ 1]  

[V2]        . 
 

 
  

 

 :       
      

 10  0      0  100%   [12]  [V2] 
 20  4     0  100%   [ 1] 

 

 
/  

 0  3600  
       4-  

: ,   S – ,   S 
–   . 

     
   

 

           
 0  120   

  
 

   
  

 : 
 
/   
  

          
    0  100 % 

 

   
 

     ,  
  0  200 % 

  
 [12], 

[V2]  [ 1] 
 

 
  

 
     ,  

  (   0  30 ) 
 

         
  

/  
  /  (    )  

      SW50  
SW60. 

         
   ISW50  ISW60       
 SW88, SW52-1  52-2    

 .       
  ,  

   ,     

 

     
   : 

  « » / « »   
(0~100%) 

     0 ~ 10    [12]  [V2] 
  4 ~ 20    [ 1] (0~100%) 

   ,     
« » / « »  (0~100%) 

  RS-485 ( ) 

 

 

  

    ( ) 
     0 ~ 10    [12]  [V2]   4 ~ 

20    [ 1] (0~100%) 
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 8    
 

    
   :  

  (   , 
   

/    
  ( ) 
    

    
  /  

 

 

  
  

        
 ,    « »  . 

 

 
 

         
  –      

   ,      
 OU  

 

 
 

    ,   
       . 

 

           
 .,     .  

 

      .  
 

 
 

   /   
,       

 

 

       ,   
     2-   : 

   (   3-  )  
     OPC-F1S-RY 

   (   5-  :1   
  4- ,     )  

 

 /   ,   ( ),   ( ), 
 ,   ( ), 

  , ,  . 
    :   

( ),   ( / ),   ( / )    

 

  
   

      
    ,    

   

   
  

         ,   -
. 

 

  
 

0 1 FUS    
0 2 PbF     
0 3 

 
   

OL1  .    
EF     OLU  
0U1 Er1    
0U2 Er2     
0U3 

  
Er3    

LU   Er4    ( )  
Lin    Er5    
OPL     Er6     
OH1   Er7     
OH2    

 
Er8   RS485 

OH3     
ErF 

  
   
 

ErP   RS485 
(  ) OH4 

  
  

(PTC) ErH  LSI (  )  

 

 

        4-    

 

.  8.6   

 
 

.  1  1.4 «  » 
  2  2.1 «  » 
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 8    
 

8.4  . 

8.4.1  . 

      2  2.3.6    2.3.7 (  2.11) 

8.4.2        

 
. 1:        1  (+),    75    – 

  . 
. 2:        ,     . 
. 3:       ,   . 
. 4:      ,     
. 5:     ,        . 
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 8    
 

8.4.3      . 

 

 
. 1:        1  (+),    75    – 

  . 
. 2:        ,     . 
. 3:       ,   . 
. 4:      ,     
. 5:     ,         
. 6:           [11]  [12]   : 0-10 , 0-5 , 1-5 , 

 ,     [11],  [12]  [13] 
. 7:         .   

 –    ,      
      (   –   10 )    

    .           
    . 
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 8    
 

8.5   

8.5.1   

  . 

  
 

 
FRN0.75F1S-4E 
FRN1.5F1S-4E 
FRN2.2F1S-4E 
FRN3.7F1S-4E 
FRN5.5F1S-4E 
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 8    
 

  . 

 

 
 

,  
 

W W1 W2 W3 W4 H H1 D D1 D2 D3 D4 A B 

FRN7,5F1S-4E 
FRN11F1S-4E 141.7 16 27 34 

FRN15F1S-4E 
220 196 63.5 46.5 46.5 260 238 118.5 96.5 

136.7 21 
FRN18,5F1S-4E 
FRN22F1S-4E 67 58 58 166.2 2 34 42 

FRN30F1S-4E 
250 226 

- - - 
400 378 

215 

85 130 
- - - - 
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 8    
 

 
 

,   W W1 W2 W3 W4 W5 H H1 H2 D D1 D2 D3 D4 A 
FRN37F1S-4E 
FRN45F1S-4E 320 240 304 310.2 255 140
FRN55F1S-4E 

550 530

FRN75F1S-4E 615 595 270 
115 4 

FRN90F1S-4E 
FRN110F1S-4E 

355 275 339 345.2
8 10 

720

12 

300 145 
155

10 

FRN132F1S-4E 315 135 
FRN160F1S-4E 

740 
710

FRN200F1S-4E 
FRN220F1S-4E 

530 430 503 509.2 13.5 15 
1000 970

15.5 360 180 180

4 

6 
15 
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 8    
 

8.5.2     

 

 

 
,  

   W W1 D D1 D2 D3 H   
 

 
 

, 
  

FRN37F1S-4E DCR4-37C 210±10 185 101±2 81 105 50,5±1 125 6 8 7,4 
FRN45F1S-4E DCR4-45C 210±10 185 106±2 86 120 53±1 125 6 8 8,4 
FRN55F1S-4E DCR4-55C 255±10 225 96±2 76 120 48±1 145 6 10 10,3 
FRN75F1S-4E DCR4-75C 255±10 225 106±2 86 125 53±1 145 6 10 12,4 
FRN90F1S-4E DCR4-90C 255±10 225 116±2 96 140 58±1 145 6 12 14,7 

FRN110F1S-4E DCR4-110C 300±10 265 116±2 90 175 58±1 155 8 12 18,4 
FRN132F1S-4E DCR4-132C 300±10 265 126±2 100 180 63±2 160 8 12 22,0 
FRN160F1S-4E DCR4-160C 350±10 310 131±2 103 180 65,5±2 190 10 12 25,5 
FRN200F1S-4E DCR4-200C 350±10 310 141±2 113 185 70,5±2 190 10 12 29,5 
FRN220F1S-4E DCR4-220C 350±10 310 146±2 118 200 73±2 190 10 12 32,5 

  75        – . 

8-13 



 8    
 

8.5.3   

  . 
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 8    
 

8.6  . 

 

   
 

 
  

 30 / /  

        
   

  
 OC1 

       
     

  
 OC2 

    
   

  . 
     

,   
 –   

   (   
 220   )  

  
  

 
 

OC3 

 

    

    ,  
   – 

   (    
280   ) 

EF  

  
 OU1 

  
 OU2 

   

   
800 ,    

,   
. 

     
   

 . 

  
  

 
 

OU3 

 

   
 

     
      

400  
   ,    F14 

  3, 4  5 –   
   

LU 1

    
 

        – 
  

      
 (     

) ,     
      

. 

Lin  

    
 

  ,       
   –    OPL  

-       
-      

-      
   (   
 55   ) 

OH1  

   

       
 -    

    
OH3  

   

      
 IGBT  

(     
     ) 

   
 

OLU  

                                                 
1            30 / /  ,      

 

8-15 



 8    
 

   
 

 
  

 30 / /  
  

 
      
   OH2  

  

  ,     
  ,   

 . (    90  
 ) 

FUS  

  
  

  

    
   ,  

   (   
 55   ) 

PBF  

    
,    

     
 

 
 

 

-     
   (F10=1) 

-     
(   ) 

    (F10=2)  
     

  F11  F12. 

OL1  

    
 (PTC)   

    
 (PTC)     [11] 

 [V2]     
  .  

OH4  

 
 

 

 
  

 

       
  ,  

  ( ) , 
      -  

  

- - 

    
   

  
 

 -     
     

      
 . 

- - 

    
 

        
    

   
 
«    ( )»  

     
 «PRG/reset»    (RST) 

     
«    » 
      

 4-   

-  

   

     
      
,     

   

Er1  

    
 

 ,     
   (  

 ),     
   

Er2  

  
    

     
-       

Er3  

8-16 



 8    
 

   
 

 
  

 30 / /  

      -       
  Er4 - 

      -  ,  
  Er5 - 

 
  

STOP 

   STOP  
  

   
 ,  

    
   (   

    ) 
    
   

 «Er6»   

  
  

    
    

 «Er6»    
      

    
,    
      

   . 

Er6  

   
 

 ,     
       

–   . 
Er7  

   RS-485       RS 485 
  . Er8  

   
-    

    -  
       

    (   
 55   ) 

ErF  

    
 

        
     ErH  

  

     –   
     (  
    

    ) 

- - 

   
 

      
    - - 

   

    (  
,  . .)    

,   ,  
   ,  ,  

    
 

- - 

      
  15    

     
       

    -  
     ,   

    

- - 

   

      
   ,  

       
    OH1  OLU 

- - 
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 9       
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 9       

        .  

       «FRENIC-Eco User's Manual» (MEH456),  

6 "SELECTING PERIPHERAL EQUIPMENT." 

 

  
    

  
(  

)  
 

 
 

   
 ( ) 

 
 

 
 

        
     

 -          
    

    -  
 ,       

    . 
            

(L1/L, L2/S  L3/T) 
 

 
      

 . 

   
,  

 
, 

 
  

 DCR  DCR 
0,75 FRN0.75F1S4E 5 
1,5 FRN1.5F1S4E 

5 
10 

2,2 FRN2.2F1S4E 15 
3,7 FRN3.7F1S4E 

10 

5,5 FRN5.5F1S4E 15 
20 

7,5 FRN7.5F1S4E 20 30 
11 FRN11F1S4E 30 40 
15 FRN15F1S4E 40 50 
18,5 FRN18.5F1S4E 40 60 
22 FRN22F1S4E 50 75 
30 FRN30F1S4E 75 100 
37 FRN37F1S4E 100 125 
45 FRN45F1S4E 100 125 
55 FRN55F1S4E 125 150 
75 FRN75F1S4E 175 200 
90 FRN90F1S4E 200 - 
110 FRN110F1S4E 250 - 
132 FRN132F1S4E 300 - 
160 FRN160F1S4E 350 - 
200 FRN200F1S4E - 
220 FRN220F1S4E 

500 
- 

 
 

 

 
 

              
  .        
    .      

        -    
    



 
 9       

 
 

9-2 

  
    

        : 
1.         

      . 
2.      ,     

   , -     
 . 

3.     ,      
  ,     

. 
:         , 
     ,   

         .    
         

 , -   ,    
.            
    FWD, REV  HLD    

,     . 
      : 

       , 
          
    ,      IGBT 

  

 



 
 9       

 
 

9-3 

 

     

  
  

(DCRs) 

          
     (     

). 
1.   : 

-    ,     
 500 ,    ,        10  
 . 

       
,          

.          
  ,      . 

-  ,       
   . 

-          
    2%. 

67
)(

)(.)(.(%)  

2.    (   
).      

 .       
.      

  90 – 95%. 
:       1  (+)  
,      . 

  
(OFLs)  

  (OFL)     : 
1.        (  

       ) 
2.      (    

 -      
          

).       ,  
       400 . 

3.    ,   
  

:   OFL      
  (        

 F26).       . 
  

 
  

 
 

 (ACL) 

    ,  . 
    ,    

 IGBT         
  ACL 

        20 ,    
  ,   –  . 

 
 

 
(EMC) 

    ,    
    . 

 
 

  
(ACR) 

       ,   
       2  3 %. 

67
)(

)(.)(.(%)  

     3 %     
     (DCR) 



 
 9       
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       [11], [12]  [13] 
     

 
  

    : , , 
   ,     , 

  - . 
        . 

    
         

    
  RS-485         

 RS-485 - USB      USB-   

  
 

 
 

 

 
 FRENIC Loader 

         
RS485 

 
     

  
 

          
,     ,    

  
 

     ,    
    .    

        
           

. 

 
 

 

    ,      
 

       FRENIC Eco   
     FRENIC5000P11S    5,5, 15  

30 ,    7,5, 11, 18,5  22   FRENIC Eco 
   

 
 

  
  

       FRENIC Eco   
 ,        

.           
         

      30 . 
   37      ,   

 . 
 



 
 10    

 

10-1 

 10   

10.1   C  (UL)   (cUL certification). 

10.1.1.   

  UL     Inc.     

   / ,    /   

 .          , 

            . 

 

  cUL ,    UL       CSA.  

 ,   cUL,     CSA.  

 

10.1.2.   FRENIC-Eco  ,   UL  cUL. 

     FRENIC-Eco   ,   

 UL   CSA (cUL),      ( . VIII). 

 

10.2.     

 CE   Fuji ,      

  ( )  89/336/EEC,   ,   

    73/23/EEC. 

 

           MC , 

  . 

 

   CE      .   

 

    : 

     EN50178:  1997 

        EN61800-3  1996+A11:2000 

        EN55011:  1998+A:1999 

 

  FRENIC-Eco    "   "  

 EN61800-3.           

  ,         

. 



 
 10    

 

10-2 

10.3       

10.3.1   

  FRENIC-Eco       

. 

10.3.2    FRENIC-Eco        

  

    FRENIC-Eco       

   ,    vi  vii. 

 

10.4      

10.4.1   

      ,      

    ,  . 

     1        

,        ,     

  (      ).    

. 10.1 

 
. 10.1.      

10.4.2     

   -    EN61000-3-2 (+A14).      

  ,       

 (          1, . . . 10.1. 



 
 10    

 

10-3 

    .)        

 –       Fuji Electric   . 

 

10.5    . 

10.5.1   

 

 CE   (     )      , 

   ,    . ,     

      .    ,     Fuji 

 ,        ,    

    .  

 

 ,      ,    

   Fuji. ,       

  . 

 ,   ,  ,    Fuji 

    ( )         

.   Fuji   . 

 

   Fuji    ,   
    FRENIC-Eco,   . 

(  10 "   ") 
 

10.5.2    ( ) 

       –    .    

 ,     ,      0.75   22 ,  

,      30  220 . 

     , . .   10.5.3"     .” 

 
       . 

. . . 10.1 

 



 
 10    

 

10-4 

 10.1       . 
 ,  

    
 

  
 (3  , 

380 , 50  ) 
  1    

FRN0.75F1S-4E 
FRN1.5F1S-4E 
FRN2.2F1S-4E 
FRN3.7F1S-4E 

EFL-4.0G11-4 3.0 105.0 

FRN5.5F1S-4E 
FRN7.5F1S-4E 
FRN11F1S-4E 

EFL-7.5G11-4 3.0 105.0 

FRN15F1S-4E EFL-15G11-4 6.0 158.0 
FRN18.5F1S-4E 
FRN22F1S-4E EFL-22G11-4 3.0 105.0 

  
. . . 10.2  

FRN30F1S-4E 
FRN37F1S-4E 

FS5536-100-35 24.4 143.0 
FRN45F1S-4E 
FRN55F1S-4E 
FRN75F1S-4E 
FRN90F1S-4E 

FS5536-180-40 37.0 211.0 

FRN110F1S-4E 
FRN132F1S-4E FS5536-250-28 
FRN160F1S-4E 
FRN200F1S-4E 
FRN220F1S-4E 

FS5536-400-99-1 
78.0 424.0 

 
. . . 10.2  

 



 
 10    

 

10-5 

10.5.3       

        .     – 

    ,    -       (  

 ) 

 
       5,5  15  

–     ( ). 

 
        

FRN5.5F1S-4E EFL-7.5G11-4 MA-F1-5.5  
(   5  16) 

FRN15F1S-4E EFL-15G11-4 MA-F1-15  
(   8  25) 

 

 
 10.2      

      ,      

   -      , 

  .         

,         . 



 
 10    
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1)          .   

     .      .  

    .       . 

2)               

  RS485.        , 

    . 

3)    ,          

       (  )  

 ,  ,     10.3. 

 

 10.3      

 

10.5.4     

         FRENIC-Eco 
   

 0,75  90   110  220  
  EN61800-3    

 EN55011  1  A EN61800-3  
 * 

*     . 

. 

 
     ,    ,  

        30 ,      
37   ,           

    ,   P (+)  N (-)   
  (+25  DC).  

   . 



 
 10    

 

10-7 

FRN110F1S-4  

  . .   2  2.3 " ." 

      «point A»  «point B»  . 

 
 10.4    FRN110F1S-4  

 «point A»  :   ( 4)      

   (  : 1.8 ) 

 
 10.5   «Point A» 

 «point B»  :   ,       

    ( 5)     (  : 3.5 ) 

 
 10.6   «pont B» 



 
 10    
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FRN132F1S-4 FRN160F1S-4  

  . .   2  2.3 " ." 

      «point A»  «point B»  . 

 
 10.7   (FRN132F1S-4 FRN160F1S-4 ) 

 «point A»  :   ( 4)      

   (  : 1.8 ) 

 
  10.8  « oint A»  

 

 «point B»  :   ,       

    ( 5)     (  : 3.5 ) 

 

  10.9  « oint B» 



 
 10    

 

10-9 

FRN200F1S-4 FRN220F1S-4  

  . .   2  2.3 " ." 

      «point A»  «point B»  . 

 
 10.10   (FRN200F1S-4 FRN220F1S-4 ) 

 «point A»  :   ( 4)      

   (  : 1.8 ) 

 
  10.11  « oint A»  

 

 «point B»  :   ,       

    ( 5)     (  : 3.5 ) 

 

 
 10.12   « oint B» 



 
 10    

 

10-10 

 

 
      

        
. 

 
 ,  

    
   

 
  

  
FRN110F1S-4  
FRN132F1S-4  FS5536-250-28 

FRN160F1S-4  
FRN200F1S-4  
FRN220F1S-4  

FS5536-400-99-1
108.0 464.0 
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  FRENIC-ECO      (  

 )       . 
 

        ,   
     . 

 
         
    FRENIC-ECO. 
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 1.    
 
«  »        

  .        
,           ,   

. 
 

    ,   ,  
 ,      . 

 
 ,    ,     

   ,    , 
         

       . 
 

    ,      . 
  –      ,   ,   , 

      .   
          
,       . 

 
      :  –  

,    ,  – « » , 
   .       

     . 
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 2.    
 

    
     

 

 

  
 

  : 1 
   : 4 

  
   

: 3 

 – 
    

  
OPC-F1S-RY 

  
 

  ,  , 
    

 

 PID ,     
 

/
  

     
  ,    

    

,  
  

 
 

 
 

 
 

    
  ,    

,     . 

,  
  

 
 

 
  

 
    :   

   ,   
,   ,   

. 

,  
  

 
 

 
 

 
   

      
    

. 

,  
  

 
 

 
  

 
      

    
 

   
  

  
/    

   . 

 

  
 

 

    
     0 

   (MCLR) 
   . 

 

(M 1_L):   1, 
    

(M 1_I):  
 1,   

 
 

(M 2_L):   2, 
    

(M 1_L):  
 1,  c 

   
(M 3_L):   3, 
    

(M 2_I):  
 2,   

 
 

 
/

  

(M 4_L):   4, 
    

(M 2_L):  
 2,   

    

 
 

   
   

  
(Y1)  (Y3), 

  
 (Y5A/C), 

(30A/B/C)    
   

(Y1A/B/C)  
(Y3A/B/C) 
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 (M 3_I):  
 3,  -

  

  

 (M 3_L):  
 3,  

  
 

  
 

 

      
    

  

 

 
  

 

   ,    
 ,    

    ,   
   . 

 

 
2.1.      
2.1.1.       
 

         ( 0)    
   (  1  4).       0 

     .      0  
     ,   

       . 
 

 

  

/ 
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 2.1.2.  « »      

 

 

          ,  
.   ,         

 .         
   ,    ,    

   . 
 

 

  

   
/

  
-
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2.1.3.     
 

  ,  (  )    
      /  . 

 
        : 

 
      : 

 4      (4   1 / ) 
 

      : 
 6    (3   2 / ) 

 
    (Y1, Y2, Y3, Y5A/C   30A/B/C)   . 

    ,    (Y1A/B/C, 
Y2A/B/CRY)     . 
 

           
   Y1, Y2 b Y3       J45  J47. 

      ,      
 Y1, Y2  Y3  ,     . 
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  3.    

3.1.    
 

     ,   . 
     PID   ,   

       . 
 

   
 

  
   

 
 

 
   

 
 
 

 
 

 

01  
  

: 
 ( 1) 

  
  

 
  
 , 

  
  

- - N Y 6 9 

E02 (X2)  - - N Y 7  
E03 (X3) 50 (1050):   

 
 

 (MCLR) 

- - N Y 8  

E04 (X4) 51 (1051):  
  (  

1) (MEN 1) 

- - N Y 11  

E05 (X5) 52 (1052):  
  (  

2) (MEN 2) 

- - N Y 35  

E98 (FWD) 53 (1053):  
  (  

3) (MEN 3) 

      

E99 (REV) 54 (1054):  
  (  

4) (MEN 4) 

      

E20  
 

 
( -

) 

  
  

 
  
 , 

  
  

- - N Y 0 9 

E21 (Y1) 60 (1060):  
 1  

 
 ( 1_I) 

- - N Y 1  

E22 (Y2) 61 (1061):  
 1   

   ( 1_L) 

- - N Y 2  

E24 (Y3) 62 (1062):  
 2  

 
 ( 2_I) 

- - N Y 15  

E27 (  
 ) 

63 (1063):  
 2   

   ( 2_L) 

- - N Y 99  

 (Y5A/C) 64 (1064):        
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 3  
 

 ( 3_I) 
 (30A/B/C) 65 (1065):  

 3   
   ( 3_L) 

      

  67 (1067):  
 4   

   ( 4_L) 

      

  68 (1068): 
 

 
 

 (MCHG) 

      

  69 (1069): 
 

  
 (MLIM) 

      

J25  
 (  

) 

0:  
1:  
(  

  
 

) 
2:  
(  

  
 

) 

1 - N Y 0 10 

J26   1 0:  (  
.) 

 

1 - Y Y 0 10 

J27   2 1:  
 

1 - Y Y 0  

J28   3 2:  
   

 

1 - Y Y 0  

J29   4  1 - Y Y 0  
J30  

 
 

0:  
1:  
(   

) 

1 - N Y 0 11 

J31  
 
 

0:   
 (   

 
   ) 

1:    
  

 
 (  
 ) 

2:   
  

 
 (  
 ) 

1 - N Y 0 12 
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J32  
 

  
 

 

0.0:  
 

0.1  720.0 : 
 

 
 

999:  
 3  

1 - Y Y 0 13 

J33  
   

 
 

0.00  600.00 0.01  Y Y 0.1 14 

J34  
  
  

  ( ) 

0  120 
999:   

 J18 
(   

   
 – 

   
   

   
   

   
 

).  

1  Y Y 999 15 

J35 ( ) 0.00  3600 
 

 Y Y 0  

J36  
  
  

 
( ) 

0  120 
999:   

 J19 
(   

   
 – 

   
  

 
 

  
   

   
 

).  

1  Y Y 999  

J37 ( ) 0.00  3600 
 

 Y Y 0  

J38   
 

0.01  2.00 0.01  Y Y 0.1 17 

J39  
 

  
 (  

) 

0.00:   
 F08, 0.01 

 3600 
 

 Y Y 0  

J40  
 

  
 (  

) 

0.00:   
 F07, 0.01 

 3600 
 

 Y Y 0  
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J41  
 

/
  

0.00:   
 F07, 0.01 

 0  100 

1 % Y Y 0% 15 

J42  
/

  
(  ) 

0.0:  
0.1  50.0 

0.1 % Y Y 0.00
% 

17 

J43   
 PID 

0:  
 1  120 

999:   
 J36 

1  Y Y 999 17 

J45  
 : 

(    
 

) 

100:   
 20  22 

1 - N Y 100 9 

J46 (Y1A/B/C) 60 (1060):  
  1  

 
  (M1_I) 

1 - N Y 100  

J47 (Y2A/B/C) 61(1061):  
  1  

  
 ( 1_L) 

      

 (Y3A/B/C) 62 (1062):  
  2  

  
 ( 2_I) 

      

  63(1063):  
  2  

  
 ( 2_L) 

      

  64 (1064):  
  3  

  
 ( 3_I) 

      

  65(1065):  
  3  

  
 ( 3_L) 

      

  67(1067):  
  4  

  
 ( 4_L) 

      

  68(1068): 
 

  
 

 
(MCHG) 

      

  69(1069): 
 

  
 (MLIM) 

      

J48   1  Y Y - 17 
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(  0) 

  
   
 

J49 (  1)  1  Y Y -  
J50 (  2)  1  Y Y -  
J51 (  3)  1  Y Y -  
J52 (  4)  1  Y Y -  
J53  

 
  

  

 
  

  
  

   
  , 

  
 

1  Y Y - 17 

 (Y1A/B/C)  
(Y3A/B/C) 

       

J54 (Y1), (Y2), (Y3)   
  

1  Y Y -  

J55 (Y5A), 
(30A/B/C) 

  
 

 

1  Y Y -  

         
 
 
3.2    
 

    ,     
.    ,     , 

         
. 

 
 01  05, 98, 99:      ( 1)  ( 5), (FWD)  

(REV). 
 

   01  05, 98  99      
      ( 1)  ( 5), (FWD)  (REV). 

      ,   
 ,      . 

 
<   > 
 

-   «    » (MCLR) (E01 
 05, E98, E99=50) 

-   «   » (MEN1)  (MEN4) (E01  05, 
98, 99=51, 52, 53, 54) 

 
         

    (J32:    
  , J26  J29:     1   4). 
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20  22, 24, 27, J45  J47: 

     (Y1)  (Y3), (Y5A/C)  (Y1A/B/C)  
(Y3A/B/C) 
 

  20  22, 24  27     
      (Y1)  (Y3), (Y5A/C)  

(30A/B/C).      ,    
  (Y1A/B/C), (Y2A/B/C)  (Y3A/B/C)    

  (    ) 
 

      ,   
 ,      . 

 
:  J45  J47 = 100,  (Y1A/B/C)  (Y3A/B/C) ,  

    ,    (Y1)  (Y3).  ,   
   ,   ,     

. 
 
<   > 

-    «   » ( 1_I)  (M3_I)  
(M1_L)  (M4_L) ( 20  22, 24, 27, J45   J47 = 60  67) 

 
   «   »    

    ,     : 
 

     
   

 

   
   

 
(M1_L):   

 1,     
(M1_I):   

 1,    
 

(M2_L):   
 2,     

(M1_L):   
 1,     

(M3_L):   
 3,     

(M2_I):   
 2,    

 
(M4_L):   

 4,     
(M2_L):   

 2,     
 (M3_I):   

 3,    
 

   «  
 » 

 (M3_L):   
 3,     

 
-   «    

» (MCHG) (E20  22, 24, 27, J45  J47=68) 
   ,     

 . (J33:    
) 

 
-  «    » (MLIM) (E20   

22, 24, 27, J45  J47=69)/ 
  ,     ,   

     J34  J35,     
    .  ,     
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,      ( )  , , -
      -   . 

 
J25:   (  ) 
 

   ,   J25=1  2   
PID,   ,    (J01   0). 

 J25       
       . 

 
J26  J29:    1    4. 
 

   J26  J29      , 
  ,      . 

 
   J26  J29   «   » (MEN1  

MEN4),     ,     
  . 

 
-   «   » (MEN1  MEN4) (E01  05, 

98, 99=51, 52, 53, 54) 
        J26  J29  

 «   »  (MEN1)  (MEN4),   
 . 
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:  

  
1   

 4 (J26 
 J29) 

«   
» 

(MEN1)  (MEN4) 

 

0 -  :    
,    

 
. :    

 
1 

.  :    
,    

 
.   

(  ): 
   

«  »  
«   

»,     
. 

2 

.  :    
,    

 
 

:        
,     J26  J29  «2» (  )  

«1» ( ),        
 PID. 

  ,     J26  J29  «2» 
(  )  «1» ( ),   , 

  «  »,      J31 (  
 ).  J31=0,   .  J31= 1  2,  

    . 
 
J30:    
 

  ,    ,   
 .  J30   /  

. 
  

0      ,  
 ,    1 ->  2-> 3->  4,   
   . 

     ,  
  1   .  

1        , 
  ,      
,   ,     

  ,     
 .  
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J31:    
 

 J31 ,    ,    (FWD 
 REV)    . 

 
  

0         
  (F25)     (F08)   
. 

      ,    
  . 

        
,   . 

,   ,   :   
    ,      

     .  
1         

  (F25)     (F08)   
. 

      ,    
  . ,    

 , ,       
 . 

  ,   :    
   ,       
   . 

2         
  (F25)     (F08)   
. 

      ,    
  . ,    

 , ,       
 . 

  ,       
 ,      
   .   
   . 

 
 

 
 

:        ,    J31  
 «1»  «2»,     : 

-     ,  “Disable” ( )  
,    J26  J29. 

-     ,   
  «   »  (  MEN 1  MEN4)    ., 

   . 
-        ,   

 (  J25=0  J01=0) 
-           “Coast-to-stop” 

(BX). 
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J32:       
 

          
         

       .   
,   ,     ,  

         . 
 

  
0.0    
0.1  

 720.0 
 

  . 
    PID   ,   ,  

    (0.1 – 720.0 ),  ,   , 
  : 

 
       

 
       (     

 )  (      .).    , 
   (       )  (  

    .). 
 

       
 

     (  )      
      (   ). 

 
      

 

 
 

      
 

 
999      . 

  ,   ,   ,   

   
 1   

   

  

 
  

J40 

  

 2     
 

  

. 

. 

. 

: PID    
    

HOLD ( ) 

  
 

 

   
 

  3    
   (M3_L) 

 

  2  
  

(M2_I) 

  1  
  

( 1_I) 

   3      

:  MV  PID   
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    .    
      . 

 
 

:       , 
  «     »  

   J26  J29 (  = 2). 
 
 

-   «    » (MCLR) 
(E01  05, 98, 99 = 50). 

  (MCLR)    ,   
   «0».  ,   , 

 (MCLR). 
 
 
J33:     
 

 J33         
    (MCHG). 

 
-  «      

 (MCHG) ( 20  22, 24, 27, J45  J47 = 68). 
 

     ,   
       , 

    J33      
.  , ,      

   . 
 

 

      (J32) 

 
 

 

     
   

   

  

   
 

J34  J37:       (    
) 

 
J39, J40: 

     (  ),  
    (  ) 
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J41:    /   
 
<  > 
 

   PID   (       
)    (     J34) ,  

 ,    J35,      
( ). 
 

     ,    
     (J36)      

 (  ,  J39)     PID . 
 

,    , ,    
 ,        

  « / » (J41)    . 
 

   « / »  (J41)    
     ( )     

  ,    : 
 

  ( ): = (J41/100%) x (J18 – J19) + J19, 
 J18 =   PID  J19 =   PID. 

 

 

     . . 

    (J34) 

     PID 
  

 
 
 

  /  
 (J41) 

     (J36) 
  (J39) 

 
 
<  > 
 

   PID   (       
)      (     J36) 

,   ,    J37,      
( ). 
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     ,     
     (J34)       (  

,  J40)     PID . 
 

  ,    , ,  
       

« / » (J41)   . 
 

   « / »  (J41)    
     ( )     

  ,    : 
 

  ( ): = (J41/100%) x (J18 – J19) + J19, 
 J18 =   PID  J19 =   PID. 

 

 

.   
  

.

    
(J34) 

 
 

 
 

 PID 
 

    

  
« / »  (J41) 

   
 (J36) 

  (J40) 

 
 

 : ,      PID (J18  
J19)   ,  ,      (J34  J36). 

  ,  ,      , 
  ,        PID (J18  J19). 

      ,    , 
,    ,     – 

   . 
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 (J35)  (J35) 

  
PID   PID 

          

 

  
,  

   
 

 

 

     PID (J18) = 
      

   (J34) 

     PID (J18) > 
      

   (J34) 

 

 
 
 
 
 
 
J38:    
 

 J38        (   
   ),   ,    
      ,   

. 
 
J42:    /  (  ) 
 

 J42   /   ,    
   PID     ,  

   .      
     ,   , 

    (J34, J36). 
 
J43:    PID 
 

    « »   ,   
  ,     J43,   ,   

F07,     PID. 
 



  

-22 

J48  J52:     
 

  c J48  J52        
,     ,   

 .         
  ( )       

      . 
           

    «0h» (  ). 
    ,     

,       . 
 
J53  J55:      
 

   ,          
       c Y1  Y3.   J53  

J55         ,  
    .      

   1 000 ( . .    1 000 ,         
1 000 ). 

     ,     
  1 000 000. 

        «0»    
. 

  ,    . 
 

     
 

  (Y1, 
Y2, Y3) 

(  
 

  
) 

- 

Y5A/C, 30A/B/C (  
  ) 

200 000  (  
  

) 

250 VAC   0.3 A 
48 VDC     0.5 A  

   
(Y1A/B/C, Y2A/B/C, 
Y3A/B/C) 

200 000  (  
  

) 

250 VAC   0.3 A 
48 VDC     0.5 A 

 
     

 
)      (F10),   ( 26),  

     (  5_23)    ,   
         

. 
 

)       ,    
   (  )  - ,  

   . 
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  F14  ,   

      
 ,  

   
    

0    (  
) 

1    (   
  ) 

  
(  ) 
(  ,     F14=0) 

3   (  , 
     ) 

4   (   , 
    ,  

 ) 
5   (    

,    ). 

  (  
  ,   

 ) 
(  ,     
 F14 = 5) 

 
)          

  (SW50), (SW60), (ISW50)  (ISW60). 
 
D)     PID       

 . 
 

)        ,   
“Coast-to-Stop” (BX)    ( )   ,  
    ,     –    .  

,          
 ,   « »  , ,   

  (BX). 
  
 
 
 
 



  

-24 

       
 

(1)       
 

 

  

  (  4  
20 ) 

   

  
  (  0  10 ) 

  (  : 4  20 ) 

  (FWD) 

  
 RY  Coast-to-Stop (BX) 

 «   »  1 (MEN1) 
 «   »  2 (MEN2) 
 «   »  3 (MEN3) 
 «   »  4 (MEN4) 
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(2)   « »       
 
 

  

  (4  20 
) 

   
 
 

   (  0  10 )   

  (  : 4  20 ) 

   (FWD) 

  
 OPC-F1S-RY 

  
 Coast-to-Stop (BX) 
 «   »  1 (MEN1) 
 «   »  2 (MEN2) 
 «   »  3 (MEN3) 
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  -      FUJI  F1S (ECO) 
  . 

 
1.    :  

03=1 (      «STOP»   
« »). 

2.    : 
F05=380  ; 
F08=0 (   « »); 
F11=…. –      ,  
(    ); 

02=….-  ,  (   ); 
03=….-   ,  (   ). 

3.   ,   (   «RAN»   
       ).  

   ,    (   
 )    ,    .   
        . 

4.      : 
-    ; 
-        (   

    );  
-        « », « »  

   (       
«  -SS4»,   ).  

       4-20 ,   .1, 
  : 

F02=1 –    ; 
F09, F37=… -   V/f ,    

; 
F14=4 -      ; 

02=20 -  2,   -  (  ), 
    ,     

   ; 
62=5 – (     4-20 ); 

H06=1 –   ; 
J01=1 –   ; 
J03=1 -  ,   ; 
J04=0,3-  ,   . 

         ( ., , / 2 

 . .),    ,   :  E40 
(  ), 41 (  ), : 

     0÷10 / 2:     40=10, 41=0; 
     0÷4 / 2:     40=4, 41=0; 
   -100  ÷ 0 ÷ 200 :       40=200, 41= -100. 

 
    (  )      
   ,      «FUNC»   

 ,   : 
 



  

,  ,  ,   ( .), %  

,   motor output               

    ,  
08=… - ,     , .  

    :  50  (  
  F03)  100% , 25   50 %   . .  

:    0÷10 / 2,   
 5 / 2,    40=10, 05=25 . 

 
    ,     , 

  .         
   .      

 40. 
    « »   « »   

,      «  » 
(    , / 2,   . .    

 40, 41). 
        ( ,  

     ),      
,   -   ,   
  « »   « »   . 

 

-3 



  

     
 

 

-4 
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Fuji Electric FA Components & Systems Co., Ltd. 
 

 

Mitsui-Sumitomo Bank Ningyo-cho Building, 5-7, Odenma-cho, Nihonbashi, Chuo-ku, Tokyo, 
 

103-0011 Japan 
 

Phone: +81 3-5435-7139 Fax: +81 3 5435 7458 
 

URL http://www.fujielectric.co.jp/fcs/ 
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