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1     

1.1.1    

      MCO 101 ,       .

          , 

    .  ,     ,    

     .

1.1.2    

 ,    ,         ( ., 

   ,         

),        .    

         (       

 ).

,      .

    ,       ,   

   .

    .

             .

      3,5 .

 [OFF]     .       .

1.1.3    

     ,   /     ,   , 

    .

      MCO 101  ,     

     -  .

   ,       [OFF].

1.1.4  

    

 VLT AQUA FC 200

  

  : 1.24

              

  1.24.

 

MI.38.C2.50 - VLT       Danfoss 3

  1



 101       1.05,   102 –    1.24.

          ,     

.

  :

 

,      .

   .

1.1.5

            . 

   ,      

  .        ,   :

.  
4 15 . 20 . 30 .

200 - 240 V 0.25 - 3.7 kW 5.5 - 45 kW   
    

380 - 480 V 0.37 - 7.5 kW 11 - 90 kW 110 - 250 kW 315 - 1000 kW
    

525-600 V 0,75  - 7,5 11 - 90 kW   
    

525-690 V   45 - 400 kW 450 - 1200 kW
    

  ,         ,    .
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2

2.1.1   101   102

 101  102 -   ,         

   VLT® AQUA.

         .

      ,    27**,     

    ,    25**.

         27.         

   25,        27-10,    25     

 .  27-10           ,  

      .

   27**  /   ,       

    ,     .

  101,  5          102.     .

   102 ,    105      13.

2.1.2     101   
  102

  –      ,       

   .

      ,    ,   

    .

           ,   

      .  ,    ,  

 VLT AQUA,       .

 2 
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 2.1:    

  –      ,      VLT AQUA.

     ,  3 ,     B .  

  ,        ,  

   (   27-**).       

,    .              

      .

                

,        ,    

.

2.1.3  

         VLT AQUA,  

   .       .  

 ,              

  .

   VLT     .      

   .             

. ,    ,     .

  ,         ,   

.

            .   

          .     

  FC         MCO 101       

    102.

    101   102 -    ,   FC.   102 , 

   105      .

         .   

   .   ,         

,   ,     .

2  
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2.1.4    MCO 101

   101  3          B.

 :

.    ( . ) 240 ~, 2 

.    ( . ) 24 =, 1 

.    ( . ) 5 =, 10 

.     / . 6 -1/20 -1

 2.2:  .  B.

    

       LCP,     (     UL).

    MC  101:

     .

       .

   ,          FC 202.

   MCB 101   B.

           .

    .

     .

 2 
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    LCP.

    .

 

      PELV.

2.1.5     102

  102               

.            .

  102 (  C) ,         13    105 (  B).

 :

.    ( . ) 240 ~, 2 

.    ( . ) 24 =, 1 

.    ( . ) 5 =, 10 

.     / . 6 -1/20 -1

2  
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2  



 2.3:     C.

     .      

    .

    MC  102:

     .

       .

   ,          FC 202.

   MC  102   B.

           .

    .

     .

 2 
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    LCP.

    .

      102 VLT       

C1.    1    .

 2.4:  2, 3 (  3) 40  (    ).

 :

8 7  

 2.1:       102

2  
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3  

3.1.1

         .    

      ,   VLT AQUA      

  .    1  8         

Danfoss VLT   /               .

        ,     ,

     .       

  .

          27:

3.1.2   

     101 

  ,    3.1.2

         25**      

     .       .     

          ,   ,      

    101.

    ,      P27-10.     AQUA   

  25.

:             ,

  4  ,      101   .

 3  
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 3.1:      (4 ).

 3.2:       (4 ).

3   
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3  



3.1.3     

            7   . 

          .  ,   ,

    .

          .

 3.3: 

   27-7* “ ”        :

27-70  1  [73]  2 –  

27-71  2  [74]  3 –  

27-72  10  [75]  4 –  

27-73  11  [0]  

27-74  12  [0]  

          (  6) . 

        ,     

 . , ,      /      , 

 / .

 3  
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3.1.4  -

       .       

 .           .  

  ,    .         

.       (      ).

  /   101    ,  102 -  .    /

  FC 200 (  A)   .

 3.4: 

   27-7* “ ”        :

27-70  1  [1]  2 

27-71  2  [2]  3 

27-72  10  [3]  4 

27-73  11  [0]  

27-74  12  [0]  

  -             

.         .

          ,   27-16. 

/     .      ,  

  .

          24 VDC MCB -107.

 ,      .    [0]. ,    5-4*,  

    .

3   
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3.1.5     

        ,   ,    

 .             . 

     .         

 .             

  .

 3.5: 

   27-7* “ ”        :

27-70  1  [1]  2 

27-71  2  [74]  3 –  

27-72  10  [75]  4 –  

27-73  11  [0]  

27-74  12  [0]  

      " / "     ,

    . ,     

  .

 3  
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3.1.6     

          ,  

.            

.

 3.6: 

   27-7* “ ”        :

27-70  1  [73]  2 –  

27-71  2  [74]  3 –  

27-72  10  [75]  4 –  

27-73  11  [0]  

27-74  12  [0]  

      .    ,   

     100 %    ,    .

   ,            

.

 

 100 %    ,   .    . 

       .

  

100% 100% + 200%

100% 100% + 200% + 200%

100% 100% + 100% + 300%

100% 100% + 100% + 300% + 300%

100% 100% + 200% + 400%

100% + 100% 200%

100% + 100% 200% + 200%

(     ).

 

    ,       .    ,   

,  -         .

3   
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100% 200% (      100  200 %)

100% 100% + 300% (      200  300 %)

100% 100% + 200% + 600% (      400  600 %)

3.1.7      

       ,       .

               

"   ".

 3.7:  1

       ,        .

   27-7* “ ”        :

27-70  1  [8]  1 –   1

27-71  2  [16]  2 –   1

27-72  10  [72]  1 –  

27-73  11  [73]  2 –  

27-74  12  [0]  

 3  
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 3.8:  2

     ,        ,    

       .

   27-7* “ ”        :

27-70  1  [8]  1 –   1

27-71  2  [16]  2 –   1

27-72  10  [72]  1 –  

27-73  11  [73]  2 –  

27-74  12  [74]  3 –  

 3.9:  3

     ,     50 %  .    

    ,     .

   27-7* “ ”        :

27-70  1  [8]  1 –   1

27-71  2  [16]  2 –   1

27-72  10  [74]  3 –  

3   
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27-73  11  [75]  4 –  

27-74  12  [76]  5 –  

3.1.8     

             . 

   ,        .   

                .

              . 

  ,             

 .

 3  
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4  

4.1.1

       ,    

.           ,    

    .

4.1.2   

         27-1* “ ”  27-7* “ ”.

          27-1* “ ”.

 

27-10           .

         .   

         / ,  

 ,    .

27-11  

27-12   –     .

27-14    (  ) –     ,  

   .  :   ,   OK 

 .

27-16        (  )–   

     ,    .

27-17    –       .

27-18       –    .

    ,      .   27-7*

“ ”     :

         ,   /  

 .

        ,      

   /  .

    ,    ,     , 

   .

             5-4* .

4.1.3     

       , ,        , 

    .      ,    .

              . 

         .  5-01   [Output] ([ ]),  5-30 - 

[Pulse output] ([  ])   5-60 -  [Cascade ref.] ([  ]).

                  

   .      1-00     [0] 

,   3-15 –   [7]   29   5-13   [32]  .

 4  
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 3-41    3-42          ,    

  .

       ,  PID      .

DO
Pin 27

DI

DI

Pin 29

Pin 29

DO
Pin 27

DI

DI

Pin 29

Pin 29

4.1.4    

      .    ,   

       .           

       ,      .

-             .   -

       VLT AQUA,      .  

   / ,    .

4.1.5  /       

  -            

  .

 ,     ,    27-31 (27-32)   .

      ,         .

            .

  ,      ,    27-33 (27-34)  

.       ,        .

         .

 27-31 (27-32)     27-33 (27-34)      .  

          .

4   
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            .   

  ,       ,     P27-31 (27-32)  27-33

(27-34),    .

   ,           .  

.

 4.1: :

A:    .

B:    .

C:    2

    ,           ,  

  .

       ,      .

   Danfoss      MUSEC  (Multiple Unit Staging Efficiency Calculator =

     ).  MUSEC      , 

    "   "  "   ".

4.1.6  /       
   

         .      

 .

 ,      ,      

   ,          ,    

 .       27-20 “   ”, 27-23 “

”  27-24 “  ”.

            .

   / 

             . 

             .

       ,          

  101  102.

 4  
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   ,     .

  :

  

27-30 .  . {Disabled [0], Enabled [1]}  [1]

27-40 .  . {Disabled [0], Enabled [1]}  [1]

4   
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5   

5.1.1

      ,         27-10

“  ”.    ,         

        fieldbus.         

  FC         .

     .     .  

  ,      .   VLT AQUA  

 ,   37         .      

  [8] “ ”         ,     0  

     .   OFF ( .)  LCP      .

5.2.1     

  27-0*            . 

          ,     . 

            .

    :

  1  2  3  …

27-01  -  

27-02     

27-03  650 667 400  

27-04 52673 29345 30102  

       27-0*.

     " "  " "     .

     " "  " "     .

5.2.2   

         .    27-02  

     ,    .       

  ,        .

       ,         , 

       .

   :

  –  .

Online (  ) –       .

Alternate On (  ) –      .

Offline -  (   ) –        .

Offline -  (   ) –        .

Offline - Spin (   ) –    .

  -    “Offline”,           ,    

 “Online”.

 5   
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     27-02    ,    

   .

   “Offline - ”  ,  ,    ,   

.

   “Offline - ”  ,     ,    , 

  .

5.2.3   

         .   

        27-16.

   :

   1

   2

 

   ,         (27-14), 

 (27-03)      (27-16).

              

  “    1”   27-16.

     ,         

“    2”.

   1  2  ,        “  ”.

     .    ,    2    – 

 1.           .

   ,     ,   

.          .

         .      

         27-19.      

 (27-04)  .        .

5.2.4        

         .   ,    

        ,   . , ,  

    72 ,       .

   ,              . 

        27-18.       , 

     ,   ,       . 

 27-18     .

      ,      .

,        ,    ,   

 .

5    
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5.2.5  

           ,

     ,   .

  ,  24-04,         .     

            .

        ,         ,   

  .

          ,      .

5.2.6    

             .

          ,   .  , 

  ,        .

          ,    

.                .

, ,             

   ,    .   ,     

       27-52     27-54.

5.2.7  /     

 ,      ,   .     .  

–     ,      .    ,

   ,   .

        .

:

     ,            .

    ,       .    

      (27-31)          

(27-23),     .       .

               , 

  ,      .     ,

       (  )    (27-20)      

   (27-23).       .

:

   ,    ,       . 

          (27-33)       

 (27-24),    .       ,  

.

              ,   

 .      ,        (

 5   
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)    (27-20)          (27-24). 

     .  ,       . 

   ,     .

5.2.8  /

          .    

       .        

          .

:

     ,    (27-21),     

     .

        (27-21)      (27-25),

     .     ,         

     .

:

        (27-21),      

 .

        (27-21)      (27-25),

     .      ,     

     .

 27-21        .       

 ,      .

5.2.9   

   ,     ,      

      .  (27-27).

5.2.10      

     –  ,          ,

         .       

         .

::

                

(27-22)      (27-23),     .     ,  

   .

De-staging:

                

(27-22)      (27-24),     .     , 

    .

5    
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6

6.1    

6.1.1 .  , 27-**

    .

6.1.2   , 27-0*

          .

       

[ ]   [ ].     

    [ ]   [ ].

27-01   

: :
  –  ,       

  .   :

[0]      .

[1]     ,        

.

[2]     ,        

.

[3] Offline -       ,    .

[4] Offline - ,       ,     

   .

[5] Offline -        ,     

   .

[6] Offline-       ,     

   .

[7] Offline-       ,     

   .

[8] Offline,      .

[9]         .

[10]        ,       .

27-02    

: :
   –  ,    

  .       , 

     "  ".  :

[0] *    .

[1] Online Online (  ) –      .

[2]    –      .

[3] Offline -        .

[4] Offline -        .

[5] Offline-Spin    .

 6 
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27-03   

: :
. .:   – ,        ,

      .    

     .    

      27-91.

27-04    

: :

0*   [0 - 2147483647]    –       .

         

  .

6.1.3 , 27-1*

        .

27-10   

: :
     .  :

   .

/       ,   .

    .

      ,    .

           

   (     . 

 25-**      VLT AQUA). 

        

    .     

.

27-11   

: :
1*   [1 - 8]      .

 101: 1-6

 102: 1-8

27-12   

: :
0*   [   – 0]     .

 101: 0-6

 102: 0-8

27-14   

: :
100%*   [0 ( ) - 800 %]       

  .       

 .       100 %.

27-16    

: :
       

   .     

6  
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    .     

,        .  , 

     1-2-3,    – 3-2-1.

 :

[0] *  

 1

 ,  .

[1]  

 2

,       1.  , 

    1.

[2]   ,  .

27-17   

: :
 "  "        ,

    .    

   .  :

 ( )

  

  -

27-18        

: :
1.0 s*   [0.0 s - 99.0 s]         

.        72 ,   

   .    , 

         .

         

. :       

       .

27-19    

: :
          . 

     .

[0] *  

[1]

6.1.4   , 27-2*

     .

27-20    

: :
10%*   [1% – P27-21]    –      ,    

  .         ,

  27-23 ( )  27-24 ( ),   

 .  " "   ,  

       .    

    (     . .

21-12      VLT AQUA).

 6 
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27-21   

: :
100 %

(

)*

  [P27-20 - 100%]   –      ,    

   ( ,     ).  

  ,      

.          .

     .   

    ( . 21-12).    

      100 %.

27-22      

: :
P27-20*   [ . 27-20 – . 27-21]      –      ,

      ,     

.         , 

 27-23 (  )  27-24 (  ),  

  .      

.      ,   

       .

6  
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27-23   

: :
15 s*   [0 - 3000 s]   –  ,        

   ,      .  

         , 

   ( . 27-20).     

,       ( . 27-22).

27-24   

: :
15 s*   [0 - 3000 s]   –  ,       

    ,      . 

          ,

    ( . 27-20).    

 ,       ( .

27-22).

27-25    

: :
10 s*   [0 - 300 s]    –  ,    

  ,       

 ,      (P27-21).  

   ,     

   .      , 

,         

    ,     .

27-27     . 

: :
15 s*   [0 - 300 s]    .  –  ,    

   ,        

  ,        .

      ,  

     ,     

   .       ,   

   . ,   ,  

  .

 6 
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6.1.5    , 27-3*

       " / ".

6.1.6   , 27-30 (     !)

27-30  .  .

: :
          

.   ,     

 .  ,     .

[0]

[1] *

27-31    ( / )

: :
P4-13*   [ . 4-11 – . 4-13] ,         .

           ,

   ( . 27-23),     ,

  .

27-32    ( )

: :

4-14*

  [  4-12 - 4-14] ,       .

6  
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           ,

   (  27-23),    

,   .

27-33    ( / )

: :

4-11*

  [  4-11 - 4-13]            ,

   (  27-24),     

 ,     .

27-34    ( )

: :

4-12*

  [ . 4-12 – . 4-14]            ,

   ( . 27-24),     

 ,     .

6.1.7  , 27-4*

    .

6.1.8   , 27-40

27-40  .  .

: :
 ,       .  

,         

.  ,     .

[0]    .

[1] *

27-41    

: :
10 s*   [0  – 120 ]        , 

  ,   ,  . 

  ,    .

 6 
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27-42    

: :
2 s*   [0 s – 12 s]        , 

  ,   ,  . 

  ,    .

27-43   

: :
90%*   [1% – 100%]        ,    

   .    [%]  

 .

   27-40      ,

 27-43  .        27-40

.   27-40      27-43  

           27-40

.

27-44   

: :
50%*   [1% – 100%]        ,    

   .    [%]  

 .

   27-40      ,

 27-44  .        27-40

.   27-40      27-44  

          27-40

 .

 27-30  [1], 27-31, 27-32, 27-33  27-34     

    .  27-31, 27-32, 27-33  27-34

6  
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  ,     ,   

 ( ).

 27-40  [1], 27-41, 27-42, 27-43  27-44     

    .  27-41, 27-42, 27-43  27-44

  ,     ,   

 ( ).

        .

27-45    ( / )

: :
. .: /   – ,       

,    .

27-46    ( )

: :
. .:   – ,       

,    .

27-47    ( / )

: :
. .: /   – ,       

,    .

27-48    ( )

: :
. .: /   – ,       

,    .

6.1.9  , 27-5*

   .

27-51     

: :
       .

[0] * .

[1]  

27-52   

: :
0

(

)*

  [0 ( ) – 10000 .]   –    , 

.     0.  27-53  ,

   .

 6 
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27-53    

: :
. .:    – ,      ,

  ,       . 

    27-52.

27-54  ,  

: :
         .

    27-55.      

 .

[0] *

[1]  

27-55    

: :
1:00*   [00:00 – 23:59]    –     . 

     ,   27-54    .

27-56    

: :
0 %

( .)*

  [0 % ( ) – 100 %]   ,        

         .  

       ,  

,         .    

  ,   .     

  1.  "   " 

       0 %.

27-58    . 

: :
0,1 *   [0,1 – 5 ]   .  –       

       .    

 ,    .

6  
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6.1.10 , 27-7*

    .

27-70  

: :
  27-70 -  ,    

 .    ,     

  .     ,  10-12 

.     ,  13-20  .

       .     

      .    :

 ,          

       P5-4*.

[0]  X    X

 K   N   K   N

 K    K  

  102 ,    105   

   .

 6 
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6.1.11 , 27-9*

      .

27-91    

   – ,            

.   ,     .    ,    

  ,    .         ( . 4-13 [ / ]  . 4-14

[ ]).

. .: %

27-92   %  

 %   – ,            

   . 100 % ,       .

. .: %

27-93    

: :
   – ,     

  .

[0] *    .

.   .

   .

  . 

:

      .  

 .

.     ,    3-11.

       .

    .    .

     ,  ,  

   .

      .

  .

  .

  .

      .

6  
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8.1.1   /  

 

,   ,  4       .     

 Danfoss VLT  AQUA.         4-20       

  ,  '  '.     Danfoss  VLT    

 -101.         .

     " / "       

:

             ,    /

    .

          ,   

/ .

        /     

 .

   -    .      IP55   IP66,   

  ,    .

  

      ,       

.             

.         1.

     

  .      

.     VLT  AQUA   1.1

   .  

      

  Danfoss MUSEC,   

    : www.danfoss.com

       

1.1      .

 8.1:   .

 
  [ ]

(  27-31)

  [ ]

(  27-33)

 1 40 . 

 2 42 36

 3 45 38

 4 47 40

 8.1:     
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 8.2:   .  27        .

 29        .      

          :   .

, ,        ,    0  10 .

 :

  -  :

  1.1, 0-20  [1601]

  1.2, 0-21   [1652]

  1.3, 0-22   [1614]

  2, 0-23  [1613]

  3, 0-24    [2791]

  -  :

  1.1 0-20   [1650]

  3, 0-24  [1613]

:    ,   S201 ,   LCP.

         :

:

 /       0-02

  1-20 /  1-21 (  / . .)

  1-22

 1-24

  1-25

  1-28

   / 1-29
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 3-41 (5 *    )    

  !

 3-42 (5 *    )    

  !

    [ ] 4-12 (30 Hz)

    [ ] 4-14 (50 )       !

    

1.    “Closed Loop”  “Quick Menu_Funtion_Setup”       - .

2.       27-**

 / 27-10  

  27-11  

       1 27-3*  

  1 27-70  2 

  2 27-70  3 

  10 27-70  4 

 3-02 0 [bar]

 3-03 10 [bar] 

 27, 5-01  [1]

 27,  5-30   [55]

 27,   5-60    [116]

.  .  27 5-62 5000 [Hz]

    

   1 3-15   29 [7]

  29   5-13   [32]

     29 5-50 0 [Hz]

     29 5-51 5000 [Hz]

    ,      "  "   ,  

  ,    . ,        

 ,       27-16   . (  1,  2

  ).    2          1.

      / ,    .
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De-staging 28

I
Ip55   Ip66 43

M
Multiple Unit Staging Efficiency Calculator =      23

Musec 23, 43

V
Vlt®     -101 43

  , 27-30 (     !) 34

  , 27-40 35
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 / 28
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  101   102 5
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 27, 28

 3

22

 / 27

 /        22

 /           23

: 28

  43
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  26, 31

     21

  , 27-25 33

22

   4-20 43

 6

 21, 43

 44

  44

   22

.  41

.  , 27-** 29

    21

 , 27-23 33

 , 27-24 33

   . , 27-27 33
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  , 27-41 35

 , 27-42 35

 5

 , 27-10 30

 27 44

 29 44

 13

 , 27-12 30
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 , 27-11 30
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 - 14

   16
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, 27-1* 30
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 28

 43
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  6

  . 6
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 , 27-4* 35
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  -  44

    45

    45

 27

  , 27-20 31

  , 27-04 30
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 27
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 S201 44

- 22

  6

 11

 21

 6

 , 27-43 36

 , 27-44 36

 43

 28

  27-21 32

 , 27-21 32
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  21

 , 27-14 30

 , 27-17 31

  / 43
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