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1.  

1.1.1.    

   ,       .   

       ,      .

 ,     ,        

 .

1.1.2.    

• ,      .

•     ,       ,    -

   .

•     .

•              .

•      3,5 .

•  [OFF]     .       .

1.1.3.

1.1.4.  

:

          ,      .

 ,      (     ).

  ,         ,    .

         VLT Micro  , ,

  , 4 :

        ,       

.

 

     FC 51 VLT Micro  3,5 .     IEC 61800-5-1, 

           10 2   

 PE   ,     ,  .

  

        .     -

    (RCD),          

  (   ). .   Danfoss   RCD, MN.90.GX.YY.

   VLT Micro    RCD    

    .

  1.  
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        1-90      " :

".   :        ( ) 

      20   NEC.

   :

       2     Danfoss Drives   PELV.

1.1.5.  IT

 IT

     , . .  IT.

.  ,     : 440 .

     Danfoss     .

1.1.6.    

     ,   /     ,   , 

    .

•     ,         

 -  .

•    ,       [OFF].

1.1.7.    

,   ,     

.

         , -

        .

1.1.8.    

1.   FC 51    (     ,   ).

2.       (4 ).

3.          (   )

4.    

1.    
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2.  

2.1.   

2.1.1.   

       -

     .  -

 :

•  FC 51  VLT Micro

•    

  :    LCP /

  

 2.1:  .

2.2.   

 Danfoss  VLT Micro   IP 20     .      100 

    .        7.  .

 2.2:  «   ».

  2.  
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2.3.1.    

 2.3:    .

        .

, , , , 1) . -

1 x 200-240 3 
200-240 

3 
380-480 A

A (  -

)
a B b C

M1 0.18 - 0.75 0.25 - 0.75 0.37 - 0.75 150 205 140.4 70 55 148 1.1
2 1.5 1.5 1.5 - 2.2 176 230 166.4 75 59 168 1.6

M3 2.2 2.2 -3.7 3.0 - 7.5 2) 2) 2) 2) 2) 2) 2)

 2.1:    

1)   LCP     7,6 .
2)     .

 M1       DIN- .     - 132B0111

2.    
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3.  

3.1.

3.1.1.    

               -

  .     (60-75 °C).

  .

 ,  , 

1 x 200-240 3 x 200-240 3 x 380-480

-
 . -
 / -

 .
1)

M1 0.18 - 0.75 0.25 - 0.75 0.37 - 0.75 1.4 0.7 - 0.15 3 0.5
2 1.5 1.5 1.5 - 2.2 1.4 0.7 - 0.15 3 0.5

M3 2.2 2.2 - 3.7 3.0 - 7.5 1.4 0.7 - 0.15 3 0.5
1)   

 3.1:  .

3.1.2.  

  :

        ,     ,  ,   . .

             /  .

   :

                 -

   Danfoss   ,     .  

          .

  :

         .      

     .         , 

  100,000 A( .) (  ),   480 .

   UL:

  UL/cUL   ,  Danfoss   ,    1.3, 

    EN50178.

            .

  3.  
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FC 51 Bussmann Bussmann Bussmann Littel fuse Ferraz-
Shawmut

Ferraz-
Shawmut

.  -
.  . UL

1 x 200 - 240 
kW  RK1  J   RK1   RK1  gG
0K18 - 0K37 KTN-R15 JKS-15 JJN-15 KLN-R15 ATM-R15 A2K-15R 15A
0K75 KTN-R25 JKS-25 JJN-25 KLN-R25 ATM-R25 A2K-25R 25A
1K5 KTN-R35 JKS-35 JJN-35 KLN-R35 - A2K-35R 35A
2K2 KTN-R45 JKS-45 JJN-45 KLN-R45 - A2K-45R 45A
3 x 200-240 
0K25 KTN-R10 JKS-10 JJN-10 KLN-R10 ATM-R10 A2K-10R 10A
0K37 KTN-R15 JKS-15 JJN-15 KLN-R15 ATM-R15 A2K-15R 15A
0K75 KTN-R20 JKS-20 JJN-20 KLN-R20 ATM-R20 A2K-20R 20A
1K5 KTN-R25 JKS-25 JJN-25 KLN-R25 ATM-R25 A2K-25R 25A
2K2 KTN-R30 JKS-30 JJN-30 KLN-R30 ATM-R30 A2K-30R 30A
3K7 KTN-R45 JKS-45 JJN-45 KLN-R45 - A2K-45R 45A
3 x 380-480 
0K37 - 0K75 KTS-R10 JKS-10 JJS-10 KLS-R10 ATM-R10 A6K-10R 10A
1K5 KTS-R15 JKS-15 JJS-15 KLS-R15 ATM-R15 A2K-15R 15A
2K2 KTS-R20 JKS-20 JJS-20 KLS-R20 ATM-R20 A6K-20R 20A
3K0 KTS-R25 JKS-25 JJS-25 KLS-R25 ATM-R25 A6K-25R 25A
4K0 KTS-R30 JKS-30 JJS-30 KLS-R30 ATM-R30 A6K-30R 30A
5K5 KTS-R35 JKS-35 JJS-35 KLS-R35 - A6K-35R 35A
7K5 KTS-R45 JKS-45 JJS-45 KLS-R45 - A6K-45R 45A

 3.2: 

3.1.3.      

    EN 61000-6-3/4, EN 55011  EN 61800-3   ,  , -

 .     ,          EN 61800-3.

   .

             :

•   /           .

     80%.        ,   , -

,   .        .

•           ,    -

    ,        . 

  [ ]       .   

  ;      .

•  /  /        ,    .

•   /     ( ).    -

        .         

.

•             ;

. «  MI.02.BX.YY»

•     /       

,    .

3.    
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3.2.  

3.2.1.    

 1.    

 2.     L1/L, L2  L3/N -

 .

 3.1:     -
 .

        

.

       L1/L

 L3/N.

 3.2:     -
.

3.3.  

3.3.1.  

        .   .

•     ,     /  ,

      ,     .

•              .

        MI.02.BX.YY.

  3.  
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      -

    .  -

      (230/400 , /Y).

      (400/690 ,

/Y).        -

 .

 3.3:    " "  " -
".

 1.    

 2.       " " 

" ".   ,   

 .

 3.4:     -
 .

     , -

   ; .  -

    FC 51  VLT Micro.

 3.5:  VLT Micro   

3.    
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3.4.  

3.4.1.    

      

       -

.      .

 3.6:   .

      ,      .

3.4.2.    

       VLT Micro. 

      (

18)    (  53  60).

 3.7:     -
 PNP    .

3.5.

         .

  :

 ON ( .)  BUS TER  

RS485,  68, 69. .   .

  : Off ( .).

 3.8:    S640.

  3.  
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 S200, 1-4:

-

 1:

*OFF ( .) =  PNP 29

ON ( .) =  NPN 29

-

 2:

*OFF ( .) =  PNP 18, 19, 27  33

ON ( .) =  NPN 18, 19, 27  33

-

 3:

 

-

 4:

*OFF ( .) =  53, 0 - 10 

ON ( .) =  53, 0/4 - 20 

* =   

 3.3:    S200, 1-4

 3.9:  S200, 1-4.

 6-19     -

    4.

3.    
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3.6.   –  

3.6.1.    

 3.10:     .

  M1   .

      Danfoss.

              -

 Danfoss.

  Danfoss      .

3.6.2.  /  

      Faston 6,3     (    

).

        ,    Danfoss    MI.

50.Nx.02   MI.90.Fx.02 .

 :   UDC-  UDC/BR+.

 :   BR-  UDC/BR+.

  ,    88  89     850 =.

UDC+/BR+  UDC-.     .

  3.  
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4.   
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4.

4.1.

4.1.1.      MCT-10

    MCT-10           RS485.

  130B1000        -   Danfoss: www.danfoss.com,  : -

  .

      MG.

10.RX.YY.

4.1.2.    LCP 11  LCP 12

   LCP    -

 :

1.  

2.  

3.  .

4.      ( ).

 4.1:    LCP 12  -

 4.2:    LCP 11  -

  4. 
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:

     .

        -

 .      , 

,      ( -

 ).

     ,   -

   (  1 2).    -

  .

 4.3:   

       .

 4.4:  

       

 .

 4.5:   

         -

 .    , , , , . ., %,   / .

 4.6:    

4.   
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     , 

   ,    .

 4.7:   

   [MENU]     :

:

       Readout Mode,    Hand on Mode.   Readout Mode  

       .

  Hand on Mode         LCP.

 :

      .          . 

       .

 :

      .       .  

    .          , MG02CXYY.

 :

•  :    .

•  :  .

•   :   .

 :

[Back]:          .

   [ ] [ ]:      ,     .

[OK]:       ,    .

 :

        .

[Hand On]:              LCP.

[Off/Reset]:    ,    .      .

[Auto On]:          .

[Potentiometer] (LCP12):    ,     ,     .

  Auto Mode       .

  Hand on Mode    .

  4. 
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4.2.  Status ( )

     Status ( ).

 [MENU]     Status ( -

),     .

   [ ]  [ ]     -

     .

        -

   Status ( ).

 4.8:   

4.3.  

         .

1.        [MENU]  -

      Quick Menu,

   [OK].

2.        -

    [ ] [ ].

3.   [OK],   .

4.       

 [ ] [ ].

5.    ,   [OK].

6.    [Back]    

Status,    [Menu]    

Main Menu.

 4.9:  Quick Menu

4.   
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4.4.   

4.4.1.    - QM1  

    ,    .

 =  .

1-20    [ ]/[ . .] (Pm.n)

: :
  ,    .

          -

    VLT.

[1] 0.09 kW/0.12 HP

[2] 0.12 kW/0.16 HP

[3] 0.18kW/0.25 HP

[4] 0.25 kW/0.33 HP

[5] 0.37kW/0.50 HP

[6] 0.55 kW/0.75 HP

[7] 0.75 kW/1.00 HP

[8] 1.10 kW/1.50 HP

[9] 1.50 kW/2.00 HP

[10] 2.20 kW/3.00 HP

[11] 3.00 kW/4.00 HP

[12] 3.70 kW/5.00 HP

[13] 4.00 kW/5.40 HP

[14] 5.50 kW/7.50 HP

[15] 7.50 HP/10.0 HP

[16] 11.00 kW/15.00 Hp

       1-22  1-25, 1-30, 1-33  1-35.

1-22    (U m.n)

: :
230/400     [50-999 ]   ,    .

1-23    (f m.n)

: :

50 *    [20 - 400 ]   ,    .

1-24    (I m.n)

: :
 

 *    [0,01 - 26,00 A]

  ,    .

  4. 
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1-25     (nm.n)

: :
 

 *    [100 - 9999 /

]

   ,    .

1-29     ( )

: :
       .

         .

1.   VLT  ,    .

2.  [2] . 

3.   

–     LCP:   Hand On

-     :      18.

[0] * .   .

[2] .   .

         -

 .

3-02   

: :

0.00*    [-4999 - 4999]    .

           

(  ), . . 3-02.

3-03   

: :
           4999.

50.00*    [-4999 - 4999]    .

           

(  ), . . 3-02.

3-41   

: :

3,00 *    [0,05 - 3600  ]     0      (fM,N),  . 1-23.

    ,       ( . . 4-16).

3-42    1

: :

3.00*    [0,05 - 3600 ]        (fM,N),  . 1-23,  0 .

    ,       -  -

  .  ,       

  ,   . 4-17.

4.   
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4.4.2.    - QM2   -

       - .       

 VLT Micro, MG.02.CX.YY.

1-00   

: :
  []  [3] Process Closed Loop ( ,  )

3-02  . 

: :
  [-4999 - 4999]          .

3-03  . 

: :
  [-4999 - 4999]          .

3-10   

: :
  [-100.00 - 100.00]  [0]    .

4-12      

: :
  [0,0 - 400 ]    .

4-14      

: :
  [0,0 - 400,00 ]    .

   65       50-55 .

6-22   60,  

: :
  [0,00 - 19,99 ]    0  4 .

6-23   60,  

: :
  [0,01 - 20,00 A]  (  )   20 .

6-24   60,     

: :
  [-4999 - 4999]    . 6-22.

6-25   60,     

: :
  [-4999 - 4999]    . 6-23.

6-26   60,   

: :
  [0.01 - 10.00 ]   .

  4. 
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7-20     . 

: :
  []  [2]   60.

7-30  /    -  

: :
  []  -     « ».

7-31   -  

: :
  []    ..

7-32    -  

: :
  [0,0 -200,0 ]     .

7-33  . . . - . .

: :
  [0.00 - 10.00]   P.

7-34  . . . - . .

: :
  [0,10 – 9999,00 ]   I.

7-38  .   

: :
  [0 - 400%]     .

4.   
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4.5.  

      .

1.        [MENU]  -

      Main Menu.

2.      

   [ ] [ ].

3.   [OK],    .

4.       

   [ ] [ ].

5.   [OK],   .

6.  /    -

    [ ] [ ].

7.    ,   [OK].

8.    [Back]    

Quick Menu,    [Menu]   

 Status.

 4.10:   

  4. 
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5.    
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7.1.   

7.1.1.    1 x 200-240 ~
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-

 M1
-

 M1
-
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-
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-
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P0K75
0.75

P1K5
1.5

P2K2
2.2

    [ . .] 0.25 0.5 1 2 3
      

 (3 x 200-240 ) [A]
1.2 2.2 4.2 6.8 -

 (3 x 200-240 ) [A]
1.8 3.3 6.3 10.2 -

.  :
( , ) [ 2/ AWG] 4/10

.  

 (1 x 200-240 ) [A] 3.3 6.1 11.6 18.7 -

 (1 x 200-240 ) [A] 4.5 8.3 15.6 26.4 -

.  . [A] .   
 

    -
  [ ], /  -

1)

12.5/
15.5

20.0/
25.0

36.5/
44.0

61.0/
67.0 -

,  IP 20 [ ] 1.1 1.1 1.1 1.6 -

/  1)
95.6/
94.5

96.5/
95.6

96.6/
96.0

97.0/
96.7 -

 7.1:    1 x 200-240 ~

  7.  
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7.1.2.    3 x 200-240 ~

  150 %   1 

  
-

 M1
-

 M1
-

 M1
-

 M2
-

 M3
-

 M3
 

    [ ]
P0K25
0.25

P0K37
0.37

P0K75
0.75

P1K5
1.5

P2K2
2.2

P3K7
3.7

    [ . .] 0.33 0.5 1 2 3 5
       

 (3 x 200-240 ) [A]
1.5 2.2 4.2 6.8 - -

 (3 x 200-240 ) [A]
2.3 3.3 6.3 10.2 - -

.  :  
( , ) [ 2/ AWG] 4/10

.   

 (3 x 200-240 ) [A] 2.4 3.5 6.7 10.9 - -

 (3 x 200-240 ) [A] 3.2 4.6 8.3 14.4 - -

.  . [A] .   
  

   
  [ ], -

/  1)

14.0/
20.0

19.0/
24.0

31.5/
39.5

51.0/
57.0 - -

,  IP 20 [ ] 1.1 1.1 1.1 1.6 - -

/  1)
96.4/
94.9

96.7/
95.8

97.1/
96.3

97.4/
97.2 - -

 7.2:    3 x 200-240 ~

1.     .

7.    
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]
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]
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]
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7.2.   

   :

•      .

•          

•         U, V, W.

•           .

•            (    -

).

•             

  .

•           U, V, W.

  (L1/L, L2, L3/N):

 200-240  ±10%

 380-480  ±10%

  50/60 

.     3,0%    

   ( )  0,4     

   (cos )  (> 0,98)

    L1/L, L2, L3/N   2   

        EN60664-1    III/   2

    ,       100,000  ( . )  . -

 240/480 .

   (U, V, W):

 0-100%   

 0-200  (VVC+), 0-400  (u/f)

    

  0,05 - 3600 

   :

.  /    (     ) 15 

.  /   50 

.    , ,     *

.  ,        1,5 2/16 AWG (2 x 0,75 2)

.  ,        1 2/ 18 AWG

.  ,          0,5 2 /20 AWG

.  ,    0,25 2

*   .    .

  (  /  ):

   (  /  ) 5 (1)

 18, 19, 27, 29, 33,

PNP  NPN

 0 - 24 =

 ,  '0' PNP < 5 =

 ,  '1' PNP > 10 =

 ,  '0' NPN > 19 =

 ,  '1' NPN < 14 =

   28 =

  Ri  4 

.      33 5000 

7.    
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.      33 20 

 :

  2

 53, 60

 0 -10 

  Ri  10 

. 20 

  0/4  20  ( )

  Ri  200 

. 30 

 :

   1

 42

   0/4 - 20 

.       500 

   . : 0,8 %   

    8 

        (PELV)    .

 ,    RS-485:

 68 (P,TX+, RX+), 69 (N,TX-, RX-)

  61    68  69

   RS -485            -

 (PELV).

 ,  24 =:

 12

. 200 

 :

  1

 01,  01-03 (  ), 01-02 (  )

.    ( -1)1) 01-02 (   ) (  ) 250 ~, 2 A

.    ( -15)1) 01-02 (   ) (    cos  = 0,4) 250 ~, 0,2 A

.    (D -1)1) 01-02 (   ) (  ) 30 =, 2 

.    (DC-13)1) 01-02 (   ) (  ) 24 =, 0,1 A

.    ( -1)1) 01-02 (   ) (  ) 250 ~, 2 A

.    ( -15)1) 01-03 (   ) (    cos  = 0,4) 250 ~, 0,2 A

.    (D -1)1) 01-03 (   ) (  ) 30 =, 2 

.    01-03 (   ), 01-02 (   ) 24 =, 10 ; 24 ~, 20 

        EN 60664-1    III/   2

1) IEC 60947,  4  5

0   10   100  ,  10 = 0

 50

 10,5  ± 0,5 

. 25 

  10 =       (PELV)    .

 :

  IP 20

   IP 21

    1

   1,0 g

  7.  
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.  5 - 95 % (IEC 60721-3-3);  3K3 (  )   

   (IEC 60721-3-3),   3C3

     IEC 60068-2-43 H2S (10 )

    40 °C

        .  ,   .

.         0 °C

.        - 10 °C

  /  -25  +65/70 °C

.        1000 

.        3000 

        .  ,   .

  ,   EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3

  , 

EN 61800-3, EN 61000-6-1/2, EN 61000-4-2, EN 61000-4-3,

EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

. ,   .

7.3.  

7.3.1.    

        (    ),      -

   ,       .    -

  .

7.3.2.        -
 

  ,   24 ,       ,  

,  5 ° .

        ,      .

 FC 51 VLT Micro        50 °C  ,    ,  -

.         50°C       .

7.3.3.         -

       .

       2000     Danfoss Drives   PELV.

   1000         ,     1000  

       .

 ,  1000 ,      1 %   100      

  1 °C   200 .

7.3.4.        

     ,      .

           .    

(     )      .  ,

    (   ) .

7.    
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7.4.     FC 51  VLT
Micro

  

132B0100   LCP 11  VLT 

132B0101   LCP 12  VLT 

132B0102      LCP, 

  3 

 IP54    LCP 11,  IP21    LCP

12

132B0103  Nema,  1   M1

132B0104  Nema,  1   M2

132B0105  Nema,  1   M3

132B0106      M1  M2

132B0107      M3  

132B0108  IP21   M1

132B0109  IP21   M2

132B0110  IP21   M3

132B0111      DIN-   M1

  Danfoss     .

  7.  
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L
Lcp 15

 35

 35

 17

  37

  34

  (u, V, W) 34

 17

  3

16

   34

 37

 16

7

 34

16

 17

 Nema,  1 37

  37

 Ip21 37

  7

   Lcp 17

     Din- 6

     Din- 37

 17

  17

  16

 16

  11

 Lcp 6

  Lcp 11  Vlt 37

  Lcp 12  Vlt 37
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 S200, 1-4 12

  31, 32

  (l1/l, L2, L3/n) 34

 ,  +10 35

 ,  24 = 35

 ,    Rs-485 35

7

 15

 35

 17

 5

 It 4

   Ul 7

17

   34

 3

   3

  4

 34

 : 34

   6

 4
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