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     ,    ( IT- ,     ) 

  TT/TN-S   ,   -      OFF ( .) 1)  

. 14-50 RFI Filter    . 14-50 RFI Filter  .       IEC 364-3. 

   ,           25 ,

  . 14-50 RFI Filter   [ON] ( .).
1)      525-600/690   D, E  F.

  .     -  (  )      

             (   IEC 61800-3).

.   VLT  IT- , MN.90.CX.02.     ,    

  (IEC 61557-8).

 

4.6.5  

     

  .     

     

.     

  .

 4.33:    

  .

   

D
19-40  (168-354 - ) M10

 
8,5-20,5  (75-181 - ) M8

E

 

19-40  (168-354 - ) M10

8,5-20,5  (75-181 - ) M8

F
19-40  (168-354 - ) M10

 

. 

19-40  (168-354 - )

8,5-20,5  (75-181 - )

8,5-20,5  (75-181 - )

M10

M8

M8

 4.2:    
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4.6.6  

             ,  

     .

       ,   :

•  ,   :    ,  

,     .

•  ,   : ,    ,   

  .

 

4.6.7  

    U/T1/96, V/T2/97, W/T3/98,      .   

 99.           . 

     ,        :

 

96, 97, 98, 99  U/T1, V/T2, W/T3

•  U/T1/96    U

•  V/T2/97    V

•  W/T3/98    W

                

. 4-10 Motor Speed Direction.

    ,  . 1-28      ,

 .
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 F : 

        2, 4, 6  8 (  2; 1   ),    

,      .       10%  

      .    -  .

    :  ,   2,5 ,         

     .

          ,    

  ,    ,      /  ,

 177R0097.

 

4.6.8        

(     B   18  ).

       ,         

     25  (82 ).

 

81, 82    

       .       

           .

      .       . 

   MI.90.Fx.yy  MI.50.Sx.yy.

  ,        790        .

   F

          .

 

4.6.9   .

  D-E-F

 : 0,5-0,6  (5 - )

 : M3

        ,  .    

104  106 ,      /   27 «  IGBT».

   KLIXON          106  104.

              PELV.

 : 104-106 (    - ).

 

106, 104, 105   .
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,  

  .

    

( ).

 

4.6.10  

 

88, 89  

    ,             

 25  (82 ).

          .

  ,        1 099   .

        .  

  .     MI.50.NX.YY.

 ,         -   

 

4.6.11  

    91, 92  93,      .    , 

   93.

 

91, 92, 93

94

 R/L1, S/L2, T/L3

   ,        

  .

,           .

      , ,       .
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4.6.12   

  D-E-F

       ,         ,

     .     .

 

100, 101

102, 103

  S, T

  S, T

         ,    . 

  -           (   

 100-102  101-103).      ,       

  100  101.       5 .  ,   UL, 

  LittelFuse KLK-5   .

 

4.6.13       

 !

       .    

 ,     ,       

  .          

    .

    ,        

       .     

,             

 .

       ,     

     .           , 

       .       

  .

    /            ( . 

).

•    

•      

•   
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4.6.14  

  :

        ,     ,  ,   . .

             /  .

   :

              

 . Danfoss           

     .           ,

   .

    

        -     .  

     ,          (  

,   UL) . . F-43 Current Limit.  ,        

      .          

 .

    UL

  UL/cUL   ,     , 

 EN 50178:

P160 - P250 380 - 480  gG
P315 - P450 380 - 480  gR

   UL

380-480 ,  D, E  F 

    ,    100 000  ( )   240, 480, 500  600  

    .        

 (SCCR)  100 000 .

/

Bussmann
E1958

JFHR2**

Bussmann
E4273

T/JDDZ**

SIBA
E180276
JFHR2

LittelFuse
E71611
JFHR2**

Ferraz-
Shawmut
E60314
JFHR2**

Bussmann
E4274

H/JDDZ**

Bussmann
E125085
JFHR2*

. -
Bussmann

P160 FWH-
400

JJS-
400

2061032.40 L50S-400 A50-P400 NOS-
400

170M4012 170M4016

P200 FWH-
500

JJS-
500

2061032.50 L50S-500 A50-P500 NOS-
500

170M4014 170M4016

P250 FWH-
600

JJS-
600

2062032.63 L50S-600 A50-P600 NOS-
600

170M4016 170M4016

 4.3:   D,  , 380-480 

/ Bussmann PN*  - Ferraz Siba
P315 170M4017 700 , 700 6.9URD31D08A0700 20 610 32.700
P355 170M6013 900 , 700 6.9URD33D08A0900 20 630 32.900
P400 170M6013 900 , 700 6.9URD33D08A0900 20 630 32.900
P450 170M6013 900 , 700 6.9URD33D08A0900 20 630 32.900

 4.4:   E,  , 380-480 

/ Bussmann PN*  - Siba   Buss-
mann

P500 170M7081 1 600 , 700 20 695 32.1600 170M7082
P560 170M7081 1 600 , 700 20 695 32.1600 170M7082
P630 170M7082 2 000 , 700 20 695 32.2000 170M7082
P710 170M7082 2 000 , 700 20 695 32.2000 170M7082

 4.5:   F,  , 380-480 
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/ Bussmann PN*  - Siba
P500 170M8611 1 100 , 1 000 20 781 32.1000
P560 170M8611 1 100 , 1 000 20 781 32.1000
P630 170M6467 1 400 , 700 20 681 32.1400
P710 170M6467 1 400 , 700 20 681 32.1400

 4.6:   F,       , 380-480 

*      170M Bussmann       -/80, 

   -TN/80  T, -/110  TN/110  T         .

**    UL       ,    

 500   UL.

 

 Bussmann PN*  -

D, E  F KTK-4 4 A, 600 

 4.7:   SMPS

Bussmann PN* LittelFuse  -

P160-P315, 380-480 KTK-4 4 A, 600 

P355-P710, 380-480 KLK-15 15 A, 600 

 4.8:  

Bussmann PN*  -

P500-P710, 380-480 2,5-4,0 A LPJ-6 SP  SPI 6 A, 600   
  J, 

, 6 
P500-P710, 380-480 4,0-6,3 A LPJ-10 SP  SPI 10 A, 600   

  J, 
, 10 

P500-P710, 380-480 6,3 - 10 A LPJ-15 SP  SPI 15 A, 600   
  J, 

, 15 
P500-P710, 380-480 10 - 16 A LPJ-25 SP  SPI 25 A, 600   

  J, 
, 25 

 4.9:     

 Bussmann PN*  -  

F LPJ-30 SP  SPI 30 A, 600    
 J,  , 30 

 4.10:     30 A

 Bussmann PN*  -  

D LP-CC-8/10 0,8 A, 600    
, 0,8 

E LP-CC-1 1/2 1,5 A, 600    
, 1,5 

F LPJ-6 SP  SPI 6 A, 600    
 J,  , 6 

 4.11:    

 Bussmann PN*  -

F GMC-800MA 800 , 250 

 4.12:  NAMUR
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 Bussmann PN*  -  

F LP-CC-6 6 A, 600    
, 6 

 4.13:       PILS

 

4.6.15   -   D, E  F

 Power & Voltage

D P160-P250 380-480 OT400U12-91

E P315 380-480 ABB OETL-NF600A

E P355-P450 380-480 ABB OETL-NF800A

F P500 380-480 Merlin Gerin NPJF36000S12AAYP

F P560-P710 380-480 Merlin Gerin NRK36000S20AAYP

 

4.6.16  F  

 Power & Voltage

F P500 380-480 Merlin Gerin NPJF36120U31AABSCYP

F P560-P710 380-480 Merlin Gerin NRJF36200U31AABSCYP

 

4.6.17  F  

   

F P500-P560 380-480 Eaton XTCE650N22A

F P 630-P710 380-480 Eaton XTCEC14P22B

 

4.6.18  

       ,

    , 

    , 

       

   ,  2,8   

 -  ,     

.      ,

   du/dt  

.

  

UN  420 . ULL = 1 300 

420  < UN  500 . ULL = 1 600 
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4.6.19   

 ,      110   ,     NDE (Non-Drive

End)    ,    .   DE (  

)        , ,     

  .       ,    ,   

       .

  :

1.   

2.    

      

        

   (PE)      (PE)     

        ;   

    360      

  ,              

   -        

3.   

4.       .       IT, TT, TN-CS  

  

5.       ( :   , 

            )

        Danfoss:

6.    IGBT

7.    , 60  AVM  .  SFAVM

8.           

9.  ,    

10.   dU/dt   
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4.6.20   

          ,    .  

  ,       .

  

      .  .    .

                

( . ).

     D11      E7

 

4.6.21     

      LCP (   LCP ,   ).       .
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4.6.22  ,   

    :

1.     9-10 .

2.  1)   .

3.      .

4.  .     .

    :

1.  1)   .

2.  .

1)   0,4 x 2,5 

1.

2. 3.
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4.7      
  

        (   LCP),   .

 

4.7.1 /  

 18 = . 5-10 Terminal 18 Digital Input [8] 

 27 = . 5-12 Terminal 27 Digital Input [0]  

(   , )

 37 =  

 

4.7.2  /  

 18 = . 5-10 Terminal 18 Digital Input [9]  

 27= . 5-12 Terminal 27 Digital Input [6] ,

 37 =  
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4.7.3 /   

 29/32 = /  .

 18 = . 5-10 Terminal 18 Digital Input[9],  (

)

 27 = . 5-12 Terminal 27 Digital Input [19],

. 

 29 = . 5-13 Terminal 29 Digital Input [21],

 

 32 = . 5-14 Terminal 32 Digital Input [22],

 

:  29   FC x02 (x= ).

 

4.7.4    

  :

  1 = [1]   53 (

)

 53,   = 0 

 53,   = 10 

 53, . /   = 0 /

 53, . /   = 1500 /

 S201 = OFF (U)
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4.8   - 

4.8.1  ,   

 4.34:         

1:   

 37 –  ,      .     

      ,    .   

«  »  «   ».

                  

      50/60 ,      .

               100 .

            (  20, 55, 39)  , 

       . ,       

  .
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      /  .  

/  , .        .

          

 .

          .    

,       .
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4.8.2  S201, S202  S801 

 S201 (A53)  S202 (A54)       –   (0-20 )  

 (  -10  10 ),   53  54 .

 S801 (BUS TER.)         RS-485 (  68  69).

.         .

  :

S201 (A53) = OFF ( ) (  )

S202 (A54) = OFF ( ) (  )

S801 (   ) = OFF ( )

    S201, S202  S801        

.      LCP  (  )  

.           .
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4.9    
         .

 1.   

       (Y)   ( ).      

.

 2.     

    .

       [QUICK MENU],

  «Q2  ».

1. . P-07 Motor Power [kW]
. P-02 Motor Power [HP]

2. . F-05 Motor Rated Voltage
3. . F-04 Base Frequency
4. . P-03 Motor Current
5. . P-06 Base Speed

 3.   

 ( )

 A     .   A    

   .

1.   37   12 (    37).

2.   27   12   . E-03 Terminal 27 Digital Input  «  » ( . E-03 Terminal 27

Digital Input [0])

3.  A  . P-04 Auto Tune.

4.       A .    ,   

 A ,       A  .

5.   [OK].     «  [Hand on]  ».

6.   [Hand on].       A .

 A     

1.   [OFF] -       ,     

 , A    .
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  A

1.     «  [OK]   A ».

2.   [OK],     A .

   A

1.       .       

  .

2.   «  »    [Alarm Log]     ,    A , 

     .         

   .       Danfoss      

.

   A          

,          .

 4.      

 

. F-52 Minimum Reference

. F-53 Maximum Reference

 4.14:      

  .

. F-18 Motor Speed Low Limit [RPM]  . F-16 Motor Speed

Low Limit [Hz]

. F-17 Motor Speed High Limit [RPM]  . F-15 Motor Speed

High Limit [Hz]

. F-07 Accel Time 1

. F-08 Decel Time 1
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4.10  

4.10.1     

      -      

 :

•           (  27  29).

•      " " , ,    ,   

 (   ).

•      [32]  . 5-4*      .

•  ,     ,   . B-20 Release Brake Current.

•  ,     ,   . B-21 Activate Brake Speed [RPM]  . B-22 Activate

Brake Speed [Hz],     ,      .

          ,    .

 

4.10.2    

    

,  .  , 

,      

IM,N  .

  ,    ,

     ,

    

.

   , 

 . 1-29 Automatic Motor Adaptation

(AMA)   .

   , 

,    ( )

    

  . 

  

, ,    

    

(    

     ).

    ,           , 

               

.
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4.10.3    

       UL    ,    . 1-90 Motor

Thermal Protection    ,    . 1-24 Motor Current –     ( .

  ).

          PTC MCB 112.    

 ATEX       –  1/21   2/22.     

  .
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5   Low Harmonic Drive

5.1  

5.1.1  

 Low Harmonic Drive    :

1.     (GLCP)

2.     RS-485    USB,       

 

5.1.2        (GLCP) 

 Low Harmonic Drive    LCP,     ( )      ( ).

 LCP     ,   LCP  .   LCP   

,    ,     LCP .

       , . .    LCP    

[Auto On].

    (LCP 102)  :

GLCP (    )     :

1.      .

2.      ( ),   ,     

.

3.      ( ).

4.      ( ).

 :

       -  .   [Status] ( )   LCP

     .       LCP .  LCP   

,       .
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 :

a.  .    

    .

b.  1-2:     

    . 

 [Status],    

.

c.  .    .

   3 :

  (a)

     .  

     /   

    .

     ( ,       0-10).   

,   ,       (  ).

  (b)

  5     ,   .     / 

   .

  [Status]       .

          ( . ).

             .   /

       0-20, 0-21, 0-22, 0-23  0-24,      [QUICK

MENU]   "Q3  ", "Q3-1  "  "Q3-11  ".

    /  ,     0-20 - 0-24,    

     .        

.

.:  

5,25 A; 15,2 A 105 A.
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  I:

        

  .

     /

     

(1.1, 1.2, 1.3, 2  3)   [INFO].

.  ,      .

1.1, 1.2  1.3    . 2  3   

.

  II:

     (1.1, 1.2, 1.3  2),

  ,   .

          

 ,  ,    .

1.1, 1.2  1.3    . 2  

 .

  III:

      

 .   

     .

  III   LCP  

 

      

.

1 3
0B

P0
74

.1
0  

T op section 

Middle section 

Bottom section 

  

 [status]  [ ]    

 [status]  [ ]    
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  ( ):

     ,     /  

.            .

  On ,         ,      

   24 .    .

•  /On ( .):   .

•  / .:  .

•   / . .: 

 .

1 3
0B

P0
4 4

.1
 0  

On 

Wam. 

Alarm 

   

 

    .    

     ,

        .

[ ]

       ( /  )  .   LCP  

   [Status]       :

  5 ,   4     .

     .

 [Status]               , 

     .  [Status]        

 .

[Quick Menu]

       .      

 .

[Quick Menu] (  )   :

- Q1:  

- Q2:  

- Q3:   (  LCP )

- Q5:  

- Q6: 

      ,         

, ,  ,  ,  ,  ,   

    ,        ,   , 

 .    ,       ,   

 LCP,    ,   ,      

    ,     .

      Low Harmonic Drive,     .  LCP

         ,   THD   , 

,    Cos     .

       (  ,     0-60, 0-61, 0-65  0-66  

 ).

      Quick Menu (  )    Main Menu (  ).

[Main Menu]

 Main Menu (  )     .

       (  ,     0-60, 0-61, 0-65  0-66  

 ).              ,  

   ,     ,        ,

  .
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          .

        [Main Menu]         3 .

         .

[Alarm Log]

 [Alarm Log] (   )       (   A1-A5). 

                

   [OK].            ,    

 .

[Back]

 [Back] ( )     

    .

[Cancel]

 [Cancel] ( )     

 .    ,     .

[Info]

 [Info] ( )    ,

      .  [Info]

   ,    

.

     

   [Info], [Back]  [Cancel].

   

   

 

   , 

 [Quick Menu], [Main Menu]  [Alarm Log],

      

.      .

[OK]

 [OK]    ,  

 ,     .

 

     .

[Hand on]

 [Hand On] (  )          (GLCP).

 [Hand on]    ,            

.    0-40  [Hand on]  LCP        [1]   [0].

   [Hand on]     :

• [Hand on] - [Off] - [Auto on]

•

•  ,  (      )

•

•   «  » –   «  »
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•  ,     

•  

•   

  ,          ,

  « »,     LCP.

[Off]

   (     LCP )   (     LCP ).  

. 0-41  [Off]  LCP        [1]   [0].     

   [Off]  ,       .

[Auto on]

       /   .     /

     ,   .    0-42  [Auto on]  LCP

     [1]   [0].

  LCP      [Auto on].

 HAND-OFF-AUTO,    ,        ,

   [Hand on] – [Auto on].

[Reset]

             ( ).  

 0-43  Reset  LCP      [1]   [0].

  

     [Main Menu]         3 .   

      .

 

5.1.3   

1.   [Quick Menu] (  )  [Main Menu] (  ).

2.    [ ]  [ ]   ,  .

3.   [OK].

4.    [ ]  [ ]  ,  .

5.   [OK].

6.    [ ]  [ ]    .         

       .    ,   .  [ ] 

,  [ ] - .

7.   [Cancel]     [OK]        .
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5.1.4    

     ,  

    « »/« ».

     ,  – .

   ,   , 

  [OK].

1 3
0B

P 0
6 8

. 1
0  

 5.1:  .

 

5.1.5     

      ,

      

 [ ]  [ ],     « »/« » [ ]

[ ].   ]  [ ]   

  .

1 3
0B

P 0
6 9

. 1
0  

 5.2:  .

  « »/« »  

  .  « » 

,   « » –  .   

,   ,    [OK].

13
0B

P 0
7 0

.1
0  

 5.3:  .

 

5.1.6    ,  

     ,   .    . 1-20   [ ], . 1-22 

  . 1-23  .

       ,      .
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5.1.7       

      .

. 15-30  :   - . 15-32  :    ,   

   .  ,   [OK]      « »/« » 

 .

     . 3-10  :

 ,   [OK]      « »/« »    .

   ,       [OK].     

« »/« ».    ,   [OK].  [Cancel],   .    ,

  [Back].

 

5.1.8   

*         ,     

        ,   .

*    :       .

*         [Status]  [ ] (

)  [Status]  [ ] (  )

*   [Quick Menu]  [Changes Made]   ,      

 .

*      ,         3   [Main

Menu]

*           .  

 .    0-50

 5.1:   

 

5.1.9        GLCP 

       (   )    GLCP 

       MCT 10.

       

   LCP:

1.   . 0-50   LCP

2.   [OK]

3.  «   LCP»

4.   [OK]

        GLCP        . 

 100 %   [OK].

  GLCP       ,        

.
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   LCP   :

1.   . 0-50   LCP

2.   [OK]

3.  «   LCP»

4.   [OK]

 ,    GLCP ,     ;    

 .   100 %   [OK].

 

5.1.10       

       :     .

 ,        ( .  ).

  (  

. 14-22  )

1.  . 14-22  

2.  [OK]

3.  « » (    

   «2»)

4.  [OK]

5.     ,

   .

6.   .    

 .  , 

     

7.   [Reset].

. 14-22     , 

:

. 14-50  -

. O-30 Protocol

. O-31 Address

. 8-32     FC

. 8-35   

. O-36 Max Response Delay

. 8-37 .   

. 15-00      . 15-05 -

. 15-20  :   . 15-22 

: 

. 15-30  :   

. 15-32  : 

       ,   . 0-25  ,   .

 

       , 

 -     .

 ,   . 0-25  .

1.      , 

  .

2a.      

GLCP   [Status] - [Main Menu] - [OK].

2b.   [Menu]     

LCP 101   .

3.    5 

4.     

    

  ,  :

. 15-00    

. 15-03 -   

. 15-04 -  

. 15-05 -  
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5.1.11   RS-485

    RS-485   

(   )      

  ,    .  68

    P (TX+, RX+),   69 – 

  N (TX-,RX-).

     Low har-

monic Drive     

  .

 5.4:  .

       ,       61,   

  RC- .

  

    RS-485   .          RS-485,

  S801      ON ( .).

       S201, S202  S801.

 

5.1.12       

    (   )         

 MCT 10.

    USB (  / )       RS-485,    

  ,   >  .

 USB       (   PELV)    .

 USB       .    USB   

      .

 5.5:        .
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5.1.13    

   MCT 10   

 Low Harmonic Drive      . Danfoss       

        MCT 10.         

 .

  MCT 10

MCT 10    ,       .  

    Danfoss   http://www.Danfoss com/BusinessAreas/DrivesSolutions/Softwaredownload/DDPC+Software+Pro-

gram.htm.

  MCT 10     :

•     . MCT 10       

•        

•      

•     

•           .

•   

•   ,     

  MCT 10   Profibus DP-V1      2.  

 /          Profibus.   

    .

   :

1.       USB. ( :  ,         USB.

       .)

2.    MCT 10

3.       «Read from drive»

4.   «Save as» (  )

      .

   :

1.        USB

2.    MCT 10

3.   «Open» ( ) –      

4.   

5.       «Write to drive»

       .

      MCT 10: MG.10.Rx.yy.
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   MCT 10

     :

  MCT 10

 

      

    ,  

  

   

  

  

    

  

  :

  -     MCT 10     130B1000.

  MCT 10     Danfoss : WWW.DANFOSS.COM, Business Area: Motion Controls (

 ).
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6   Low Harmonic Drive

6.1   

6.1.1   

 : 

0- / ,      ,
        .

1-  /     
2-       

.
3-  /     ,    

    .
4-  /       .
5-  /        .
6-  /        .
8-           .
9- Profibus     Profibus.
10- DeviceNet Fieldbus     DeviceNet.
13-      
14-        

.
15-    ,     , 

,  ,     
 .

16-     , . .   ,
,     ,  

 .
18-        10   

 .
20-         -  

      .
21- .       -   

  .
22-       .
23-       ,    

   ,     
 /  .

25-        ,
     .

26- .   /
 MCB 109

      /
 MCB 109.

27-        .
29-   

 
       .

31- . .      

 6.1:  

        (GLCP)   (NLCP)  . (  . 

 5.)        [Quick Menu]  [Main Menu]   .  

(Quick menu)          ,   ,   .

  (Main Menu)          .

    /   .    ,    

     .      ,   

    5  6.
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6.1.2  

  GLCP     ,    ).     

 [Quick Menu]:

   [Quick Menu] (  )    ,    .

     

                

[Quick Menu].

    [Quick Menu]   :

1.  [Quick Setup]     ,     . .

2.  [Function Setups]       –       [Quick

Setup].

3.   ,       .

      .

 6.1:   .

. [ . .]

0-01  

1-20  [ ]

1-22  [ ]

1-23  [ ]

1-24  [A]

1-25   [ / ]

3-41   1 [ ]

3-42   1 [ ]

4-11    [ / ]

4-13    [ / ]

1-29   

( )

 

 6.2:   . . 

   – 

   27    ,   27   +24      .

   27  (   ) , ,       27

  +24 .

          - .
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6.1.3   Q1

        Q1.

       ,       

. ,      /      OEM    

           .    

 0-25  .        20  .

  Q1
20-21  1
20-93   - .

20-94 . -  - .

 

6.1.4 Q2  

  Q2 Quick Setup  ,       .

Q2  
   . .

0-01 
1-20  kW
1-22  V
1-23  Hz
1-24  A
1-25   /
3-41   1 s
3-42   1 s
4-11    /
4-13    /
1-29    ( )
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6.1.5 Q3:   

      ,         

, ,  ,  ,  ,  ,   

    ,        ,   , 

 .    ,       ,   

 LCP,    ,   ,      

    ,     .

    ( ):

 6.2:  1:   

(   On)

 6.3:  2:   [Quick Menus]

(   ).

 6.4: 3:    

" "/" "   . 

[OK].

 6.5:  4:   

.  03-1  . 

[OK].

 6.6:  5:    

" "/" " , , 03-12 

.   [OK].

 6.7:  6:   6-50  42,

.   [OK].

 6.8:  7:  

" "/" "   . 

[OK].
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     :

Q3-1  
Q3-10  Q3-11  Q3-12  Q3-13 
0-70    0-20   1.1, 6-50  42,  1  5-40  
0-71  0-21   1,2, 6-51  42, .  2  5-40  

0-72  0-22   1,3, 6-52  42,  .   7  5-40
 

0-74 DST/  0-23   2,  8  5-40
 

0-76 DST/  0-24   3,   9  5-40
 

0-77  DST/  0-37  1  
0-38  2  
0-39  3  

Q3-2   
Q3-20  Q3-21  
3-02 . 3-02 . 
3-03 . 3-03 . 
3-10  6-10  53,  
5-13  29  6-11  53,  
5-14  32  6-14  53,  ./ .  
5-15  33  6-15  53,  ./ .  

Q3-3   
Q3-30   Q3-31  -
1-00  20-81 /   -
20-12 . . / . 20-82   -  [ / ]
3-02 . 20-21  1
3-03 . 20-93   - .
6-20  54,  20-94 . -  - .
6-21  54,  
6-24  54,  ./ . 
6-25  54,  ./ . 
6-00   " " . 
6-01    

 

6.1.6 Q5    

Q5        

  ,   :

•  10  .    10       /

;

• ,    .

      ,  .     .

     ,     0-20  0-24.    

    120 .

 ,    ,  ,  Q5     ,      

     .

Q5-1 10  
20-94 . -  - .
20-93   - .

Q5-2   
20-93   - .
20-94 . -  - .
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Q5-3  
  53
  54

 

6.1.7 Q6: 

Q6      .

 ,  ,      Q6,     ,      

     

Q6: 

  53
 

. 
. .

   
     

 

 

6.1.8    

GLCP  NLCP      .

      [Main Menu]. 

  GLCP    ( .

6.2).

  2-5    , 

     « »  « ». 13
0 B

P 0
66

.1
0 

 6.9:  .

   e  ,       .   

    .     (  )    . 

      .   ( . 1-00  )   ,

  . ,       , 

     .         ,

      .
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6.1.9   

       . 

     .

   :

  :
0 /
1 /
2
3 /   
4 /
5 . /
6  /
8   . 
9 Profibus
10 CAN Fieldbus
11 LonWorks
13  
14 . 
15   
16
18  2
20    
21 .  
22  
23  
24 . .
25  
26 .   /

MCB 109

 6.3:  :

       

  .

     GLCP   

 ,     .

13
0B

P0
67

.1
0 

 6.10:  .
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6.2   
      Low Harmonic Drive       

.   ,   ,     ,    

,  .

     ,     .     

,      LCP,   .

     :

•     . 300-10

•   ,       (   Auto On   LCP)

     

0- ./ . ,     ,   
  LCP    .

5- . /        .
8-           .
14- .      .
15- .   ,     ,  ,

 ,     
 .

16-     , . .   ,
,     ,  

 .
300-  AF      .   

   ,  . 300-10,  
 

301-  AF     :

 6.4:  

 ,    LCP, .     - .     

 .     VLT Active Filter AAF005, MG90VXYY

 

6.2.1   Low Harmonic Drive   NPN

. 5-00,   /       PNP.     NPN,  

      Low Harmonic Drive.     . 5-00   NPN, ,

  24  (   12  13)     20 ( ).
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6.3  VLT AQUA Drive -   

6.3.1  

         VLT  AQUA Drive FC 200 .

       ,       .

               

     (Q1, Q2, Q3, Q5  Q6)  ,   .

     VLT  AQUA Drive     .

         MG.20.OX.YY  VLT  AQUA ,     

www.danfoss.com      Danfoss .

 

6.3.2 0-**  / 

,      ,   LCP    LCP .

0-01  

: :
 ,   

     4   . 

      .       

.

[0] *    1 - 4

[1]    1 - 4

[2]    1

[3]    1

[4]    1

[5]    1

[6]    1

[7]    1

[10]   2

[20]    1

[22]     4

[27]    4

[28]    4

[36]    3

[39]    2

[40]    2

[41]    4

[42]     2

[43]    3

[44]    3

[45]    3

[46]    3

[47]    3

[48]    4
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[49]    3

[50]    2

[51]    2

0-20    1,1 

: :
        1,  .

[0]       

[37]  1    

[38]  2           LCP 

    .

[39]  3           LCP 

    .

[89]          .

[953]   Profibus       Profibus.

[1005]           CAN   

 .

[1006]           CAN    

.

[1007]       "  "    

.

[1013]    ,    DeviceNet. 

    .

[1115]   LON  ,  LON.

[1117]  XIF        Neuron C  

LON.

[1118]  LON Works       Neuron C   LON.

[1500]         .

[1501]       .

[1502]        - .

[1600]       ,   

     .

[1601] *  [ . .]   (     /  /

 /   /  /   

)    .

[1602]  %   (     /  /

 /   /  /   

)  .

[1603]    

[1605]  .  [%]       

[1609] .  . .      ,   . 0-30, 0-31  0-32.

[1610]  [ ]  ,   (  ).

[1611]  [ . .]  ,   (   ).

[1612]  ,   .

[1613]   , . .     (  ).

[1614]     (  ).

[1615]  [%]  , . .     (  ).

[1616]   [ ]          .
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[1617]  [ / ]   /  (    1 ), . .      

 ,      ,  

    .

[1618]     ,     ( ). . 

  1-9*  .

[1622]   [%]       .

[1630]   .     .

[1632]  /   ,     .

   .

[1633]   / 2   ,     . 

      120 .

[1634]      .   

95±5 °C;      70±5 °C.

[1635]      

[1636]      

[1637]  .    

[1638]  SL  ,  

[1639]     

[1650]      , . .     , 

    .

[1652]   [ . .]   (   ),   

  ( ).

[1653]            .

[1654]   1 [ . .]     1. .  . 20-0*.

[1655]   2 [ . .]     2. .  . 20-0*.

[1656]   3 [ . .]     3. .  . 20-0*.

[1658]    [%]          %.

[1659]         . . 

22-8*.

[1660]       .    = 0, 

  = 1.

  . . 16-60.  0 –  .

[1661]  53,    53.  = 0;  = 1.

[1662]   53      53,       

  .

[1663]  54,    54.  = 0;  = 1.

[1664]   54      54,       

  .

[1665]   42 [ ]      42  .   . 6-50 

    42.

[1666]   [ ]     .

[1667]   29 [ ]      29,     .

[1668]   33 [ ]      33,     .

[1669]   27 [ ]        27    .

[1670]   29 [ ]        29    .

[1671]   [ ]    .

[1672]  A     A.
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[1673]  B     B.

[1675]   X30/11 .  X30/11 [1675].      X30/11 (

 /   ).

[1676]   X30/12      X30/12 (   /  

).

[1677]   X30/8 [ ]     X30/8 (   /  

).  . 6-60    .

[1680] Fieldbus,   1   (CTW),     .

[1682] Fieldbus,  1   ,        ,

,  BMS,     .

[1684]   . -         fieldbus.

[1685]  FC, .  1   (CTW),     .

[1686]  FC,  1   (STW),     .

[1690]           (  

 ).

[1691]    2         (  

 ).

[1692]         (  

 ).

[1693]   2        (  

 ).

[1694] .         (  

 ).

[1695] .  2        (  

 ).

[1696]       ,

    23-1*.

[1830]   X42/1   ,    X42/1    /

.

[1831]   X42/3   ,    X42/3    /

.

[1832]   X42/5   ,    X42/5    /

.

[1833] . . X42/7 [ ]   ,    X42/7    /

.

[1834] . . X42/9 [ ]   ,    X42/9    /

.

[1835] . . X42/11 [ ]   ,    X42/11    /

.

[2117] . 1,  [ . .]     1    .

[2118] . 1,   [ .

.]

      1    .

[2119] . 1,  [%]     1    .

[2137] . 2,  [ . .]     2    .

[2138] . 2,   [ .

.]

      2    .

[2139] . 2,  [%]     2    .

[2157] . 3,  [ . .]     3    .

[2158] . 3,   [ .

.]

      3    .

[2159] .  , [%]     3    .
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[2230]             

[2580]     .

[2581]      ,   

[2791]         .

[2792] %   ,            

   .

[2793]  ,        .

0-21    1.2, 

: :
     ,   1,  .

[1662] *   53   ,     . 0-20   1.1, .

0-22    1.3, 

: :
     ,   1,  .

[1614] *    ,     . 0-20   1.1, .

0-23    2, 

: :
        2.

[1615] *   ,     . 0-20   1.1, .

0-24    3, 

: :
[1652] *   [ . .]   ,     . 0-20   1.1, .

        2.

0-37   1  

: :
0*   [0 - 0 ]           

LCP      .   

 «  1  » . 0-20   1.1, , . 0-21  

1.2, , . 0-22   1.3, , . 0-23   2,  

. 0-24   3, .      

  LCP .        .  

 ,   .     

   LCP .      ,    

        .

0-38   2  

: :
0*   [0 - 0 ]           

LCP      .   

 «  2  »  . 0-20   1.1, , . 0-21 

 1.2, , . 0-22   1.3, , . 0-23   2,

  . 0-24   3, .    

    LCP .        . 

  ,   .      ,

            .
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0-39   3  

: :
0*   [0 - 0 ]           

LCP      .   

 «   3»  . 0-20   1.1, , . 0-21 

 1.2, , . 0-22   1.3, , . 0-23   2,

  . 0-24   3, .    

    LCP .        . 

  ,   .      ,

            .

0-70     

: :
2000-01-01

00:00 –

2099-12-01

23:59 *

  [2000-01-01 00:00]       .    

 0-71  0-72.

       .  

    0-89.       ,

    ,    

.

0-71   

: :
[0] * - -   ,     .

[1] - -   ,     .

[2] / /   ,     .

0-72   

: :
  ,  LCP.

[0] * 24 

[1] 12 

0-74  DST/  

: :
,      .    

       . 0-76  DST/    

. 0-77  DST/  .

[0] * .

[2]

0-76   DST/  

: :
0

*

  [0 - 0 ]

 

*

  [    ]       .    ,

  . 0-71  .
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0-77   DST/  

: :
[0

] *

0 - 0 

 

*

  [    ]       .    ,

  . 0-71  .

 

6.3.3  , 1-0*

,           .

1-00   

: :
[0] *          

    .

   ,     

         - ,

       .

[3]         - ,

         

 ( ,     ). -   

  . 20-**    ,   

    [Quick Menus] (  ).

       .

   ,           .

1-20    [ ]

: :
 

*

  [    ]          

  .     

  .

         .    ,

   . 0-03  ,   

. 1-20   [ ]  . 1-21   [ . .].

1-22   

: :
 

*

  [    ]          

.        .

         .
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1-23   

: :
Application

dependent*

  [20 - 1000 Hz]        ..   

230/400    87       230 /50 

 . 4-13 .  .  [ / ]  . 3-03 .  

   87 .

         .

1-24   

: :
 

*

  [    ]          

.        , 

   . .

         .

1-25    

: :
Application

dependent*

  [100 - 60000 RPM]          

.      .

         .

1-29     (A )

: :
      

    ( . 1-30   (Rs)

- . 1-35    (Xh))   .

[0] * .  

[1] .   Auto Tune   RS,   Rr,  

   X1,    X2  

  Xh.

[2] . . A       Rs  .  

,        LC- .

  [1]  [2]      [Hand] on]. .      

  .         :  

  «  [OK]   ».    [OK]      .

.

•           .

•       .
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      . 1-2* ,       .

        .  

   ,     10 .

         .

      . 1-2*  , . 1-30   (Rs)  . 1-39 

 ,          .

         .

      ,       

.

. :    >       .

 

6.3.4 3-0*  

     ,   .

3-02  . 

: :
 

*

  [    ]   .   –   , 

     .     

       . 1-00 

  . 20-12 . . / . .

      .

3-03  . 

: :
 

*

  [    ]       . 

        

  . . 1-00    . 20-12 . . / .

.

   . 1-00  ,  

  [3],   . 20-14 

/ .
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3-10   
 [8]

: :
0.00 %*   [-100.00 - 100.00 %]          

  (0-7).      

 RefMAX ( . 3-03 . ,    .

. 20-14  / ).    

 . ,  0 / 1 / 2 [16], [17]  [18]   

      5-1*.

3-41    1

: :
 

*

  [    ]    , ,    0 /  

. 1-25   .    ,   

      ,   . 4-18   . .

   . 3-42   1.

..3 41 = tacc × nnorm ..1 25
. /

3-42    1

: :
 

*

  [    ]    , . .     

. 1-25     0 / .    

,        -  

         ,

  . 4-18   . .    . 3-41   1.

..3 42 = t . × nnorm ..1 25
. /

3-84      

: :
0 *   [0 – 60 ]          , .

4-11  4-12.           

    .    

  .        

         .
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3-85   .  . 

: :
0 *   [0 – 60 ]          

        

   . 4-11 .  . [ / ]  . 4-12 

   [ ],      

,     . 3-86  . 3-87.  . 3-85  

0 ,   .  . ,    

         

     . 3-86  . 3-87.

3-86    .  [ / ]

: :
0 [RPM]*   [0-   

 [ / ]]

  [ / ]     ,  

      .
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3-87    .  [ ]

: :
0 [Hz]*   [0 -   .

 [ ]]

  [ ]     ,    

     .

3-88     

: :
0 [s]*   [0 – 60 [s]]          

   , . 4-11   4-12, .  .  -

. 4-14,   .

            

  .       .

          

      .
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6.3.5 4-**    

      .

4-11  .  . [ / ]

: :
 

*

  [    ]      .    

      

.         ,

  . 4-13 .  .  [ / ].

4-13  .  .  [ / ]

: :
 

*

  [    ]     .     

      

.        ,

  . 4-11 .  . [ / ].    

,    ,    , 

 ,    . 4-11 .

. [ / ]  . 4-12     [ ].

      10 %     ( . 14-01 

).

   . 4-13 .  .  [ / ]   . 4-53 :  

    ,     . 4-13 .  .  [ / ].

AQUA Low Harmonic Drive ic Drive

MG.20.T1.50 - VLT       Danfoss 109

  6



6.3.6 5-**  /

       

5-01   27, 

: :
[0] *   27    .

[1]   27    .

 ,           .

 

6.3.7 5-1*  

       .

        .       

    :

  Select ( )
 [0] , *  32, 33

[1]
 [2]
   . [3]

. .  . [5]
 [6]
 [7]

[8]  *  18
 [9]

[10]  *  19
  [11]

. . [14]  *  29
 , . [15]

. .,  0 [16]

. .,  1 [17]

. .,  2 [18]
. [19]

 [20]
 [21]

 [22]
   0 [23]
   1 [24]

. [32]  29, 33
. ,  0 [34]

 . , . [36]
 [52]

 [53]  
 [54]

 . . [55]
. . . [56]

 . . [57]
 A ( ) [60] 29, 33
 A ( ) [61] 29, 33

  A [62]
 B ( ) [63] 29, 33
 B ( ) [64] 29, 33

  B [65]
 [66]  
  [78]  

  [120]  
  [121]  

  1 [130]  
  2 [131]  
  3 [132]  

 =  18, 19, 27, 29, 32, X30/2, X30/3, X30/4. X30/    MCB 101.

,      ,    .

         :
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[0]     ,   .

[1]      /  . 

     .

[2]       .  "0" =>  .

(   27  ):  ,  (NC).

[3]    .    ,   ( ).

         

.  "0" =>    .

[5] . .  .       ( ).

         

 . .   2-01  2-03.       ,

   2-02   0.  "0" =>  

.

[6]    .   ,    

     "1"    "0". 

      ( . 3-42  . 3-52.

         

 ,     . 

   ,  

   .  . +  [27]   

    ,   

 .

[7]    ,   "  , ", ,  ,   ,

      , 

 ‘0’,  "  "     ’external

fault’ (  ),       

  ,      "  ". 

    ,    ,

     [RESET].  . 22-00   

   .       

     ,     . 22-00.

[8]     / .  "1" = ,  "0" = .

(     18).

[9]          2 .  

 “ , ”  .

[10]     .    

"1".      .     .

     4-10   .

(     19).

[11]       /         . 

    .

[14] . .      ( .  3-11).

(     29).

[15]  , .           .

,     3-04   / .  [1].

  '0' =   ;  '1' =    

 .

[16] . .  0           

  .

[17] . .  1           

  .

[18] . .  2           

  .
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.  2 1 0
  0 0 0 0
  1 0 0 1
  2 0 1 0
  3 0 1 1
  4 1 0 0
  5 1 0 1
  6 1 1 0
  7 1 1 1

[19] .   .       

      .   /

       2 (  3-51 

3-52)   0 - . 3-03 . .

[20]      ( ).    

     /     .

  /      

 2 (  3-51  3-52)   0 -  1-23  .

    ,   

        ‘  [13]’.

      ,

   ,  [2]   

,  [3].

[21]      /   (

).        , 

 .         400 ,

    0,1 %.    

    400 ,     

     1,   . 3-41.

[22]   ,    [21].

[23]    0     .    0-10   

"  ".

[24]    1  ,     0 [23].

(     32).

[32] .   ,        

  .    

 5-5*.

[34] .   0     .    “0”

   1;    “1” –  2.

[36]  .  .   14-10  .  “  . , .”,   

 '0'.

[52]      ,   ,   

 ,    “1”.   

  ‘ ’    ,   :

 [8], . . [14]    [20].  ,   

     .   “  ”

   ,      

 ‘1’      .       

  (  [8], . . [14]    [20]),

  . 5-3*  ,  . 5-4* ,  

“  ”  .

[53]          ,  

  Hand On   LCP.     

  .      . 

     ,    

          .  Hand
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On  Auto On   LCP    .  Off   LCP 

      .    

     ,   Hand On  Auto On.  

     ,     ,  

      .      

 ,      ,    

.    Off   LCP     

       .

[54]         ,   

  LCP    Auto On. .    [53]

[55]  . .       ,   

,       3-9*.

[56] . . .       ,   

,       3-9*.

[57]  . .        ,   

 3-9*.

[60]  A ( ) (   29  33)       SLC.

[61]  A ( ) (   29  33)       SLC.

[62]   A     A.

[63]  B ( ) (   29  33)       SLC.

[64]  B ( ) (   29  33)       SLC.

[65]   B     B.

[66]         ( . . 22-4*,

 ).      !

[78]   .   0  ,   . 16-96  .

       .        

.    25-**.

[120]   /    (   )  

 ,      , ,    

,      [8]!

[121]         .  . 25-50

        [2],    

  [3].   , . 25-51,     

.

[130 - 138]   1 – 

 9

      . 25-06  .  

  [0],  1   ,   RELAY1  . . 

   [1],  1   ,  

  (   -   ),   2 –  ,

  RELAY1.     ( )   

    .

.   :
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  . 5-1*   . 25-06

[0] [1] 

[130]   1  RELAY1

(    

)

 

(   

)

[131]   2   RELAY2   RELAY1

[132]   3   RELAY3   RELAY2

[133]   4   RELAY4   RELAY3

[134]   5   RELAY5   RELAY4

[135]   6   RELAY6   RELAY5

[136]   7   RELAY7   RELAY6

[137]   8   RELAY8   RELAY7

[138]   9   RELAY9   RELAY8

5-13   29,  

: :
[0] *      ,   . 5-1*  .

5-14   32,  

: :
[0] *      ,   .5-1*  ,   

 .

5-15   33,  

: :
[0] *      ,   . 5-1*  .

5-30   27,  

: :
    ,   . 5-3*

[0] *  

5-40   

 [8] (  1 [0],  2 [1],  7 [6],  8 [7],  9 [8])

 ,   .

        .

[0] *  

[1] .  

[2]  

[3]  / .

[4] /

[5]

[6] ./  .

[8] .  ./  .

[9]  

[10] . ./ .

[11]   

[12]   
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[13]   .

[14]   .

[15]  . 

[16]   .

[17]   .

[18]   

[19]   .

[20]   .

[21] .  

[25]

[26]   

[27] .  .+

[28] ,  .

[29]  ,  .

[30] .  (IGBT)

[35]  

[36]  ,  11

[37]  ,  12

[40]  . 

[41] :  

[42] :  -

[45] .  

[46] .  ., 1 ( - )

[47] .  ., 0( - )

[60]  0

[61]  1

[62]  2

[63]  3

[64]  4

[65]  5

[70] .  0

[71] .  1

[72] .  2

[73] .  3

[74] .  4

[75] .  5

[80] .  SL A

[81] .  SL B

[82] .  SL C

[83] .  SL D

[84] .  SL E

[85] .  SL F

[160]  . 

[161]   . .

[165]   

[166] .  

[167]    
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[168] .  

[169]  

[180]  

[181] . 

[190]  

[191]   

[192]  

[193]  

[194]  

[195]   

[199]  

[211]   1

[212]   2

[213]   3

[223] . ,  

[224]   

5-53   29, . / . 

: :
100.000*   [-999999.999 - 999999.999 ]     [ / ]      

     ( .  . 5-58  33, .

/ . .).

 

6.3.8 6-** A  /

       .

6-00   -  

: :
10 s*   [1 - 99 s]       « » .  «

-  »    , . .   53  54,  

     .   ,  

  ,   50 %  ,   . 6-10 

53,  , . 6-12  53,  , . 6-20  54, 

  . 6-22  54,     , 

,   . 6-00  -  ,   ,

  . 6-01   -  .
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6-01    -  

: :
  - . ,   . 6-01   -

, ,      53  54   50 %

,    . 6-10  53,  , . 6-12 

53,  , . 6-20  54,    . 6-22  54, 

   ,   . 6-00  -    

  - ,     

 -    :

1. . 6-01   -  

2. . 8-04    

     :

• [1]    

• [2]    

• [3]       

• [4]       

• [5]       

[0] * .

[1]  

[2]

[3] . 

[4] . 

[5]   

6-10   53,  

: :
0.07 V*   [Application dependant]    .     

     /   ,

  . 6-14  53,  ./ . .
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6-11   53,  

: :
10.00 V*   [Application dependant]    .    

       /  

,   . 6-15  53,  ./ . .

6-14   53,  ./ . 

: :
0.000*   [-999999.999 - 999999.999 ]     ,   

 /  ,   . 6-10  53, 

  . 6-12  53,  .

6-15   53,  ./ . 

: :
Application

dependent*

  [-999999.999 - 999999.999 ]     ,   

  /  ,    . 6-11  53,

   . 6-13  53,  .

6-20   54,  

: :
0.07 V*   [Application dependant]    .     

     /   ,

  . 6-24  54,  ./ . .

6-21   54,  

: :
10.00 V*   [Application dependant]    .    

       /  

,   . 6-25  54,  ./ . .

6-24   54,  ./ . 

: :
0.000*   [-999999.999 - 999999.999 ]     ,   

 /  ,  . 6-20  54, 

  . 6-22  54,  .

6-25   54,  ./ . 

: :
100.000*   [-999999.999 - 999999.999 ]     ,   

  /  ,    . 6-21  54,

   . 6-23  54,  .

6-50   42, 

: :
    42,      .

  20 A c  Imax.

[0] *  

[100] . . 0-100 0 - 100 , (0-20 )

[101]  -   -  , (0-20 )

[102]  +-200%  -200%  +200% . 20-14  / , (0-20 )

[103]  ., 0-Imax 0 -  .  ( . 16-37 . . ), (0-20 A)
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[104]  0-Tlim 0 -   ( . 4-16 .   . ), (0-20 )

[105] .  0-Tnom 0 -   , (0-20 )

[106] . 0-Pnom 0 -   , (0-20 )

[107] *  0-HighLim 0 -    ( . 4-13 .  .  [ / ] 

. 4-14     [ ]), (0-20 )

[113] . .  1 0 - 100%, (0-20 )

[114] . .  2 0 - 100%, (0-20 )

[115] . .  3 0 - 100%, (0-20 )

[130] . 0-100 4-20 0 - 100 

[131]  4-20   -  

[132] .  4-20  -200%  +200% . 20-14  /

[133]  ., 4-20 0 -  .  ( . 16-37 . . )

[134]  0-lim4-20 0 -   ( . 4-16 .   . )

[135]  0-nom4-20 A 0 -   

[136] , 4-20 0-   

[137]  4-20 0 -    (4-13  4-14)

[139] .  0 - 100%, (0-20 )

[140] .   4-20 0 - 100%

[141] . . .  0 - 100%, (0-20 )

[142] -  .  .4-20 0 - 100%

[143] . CL1, 4-20 0 - 100%

[144] . CL2, 4-20 0 - 100%

[145] . CL3, 4-20 0 - 100%

       .   . 3-02 .    

. 20-13  /  -        .   . 3-03 .

    . 20-14  / .

6-51   42, . 

: :
0.00 %*   [0.00 - 200.00 %]         42 (0  4 A).

       ,  

. 6-50  42, .
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6-52   42, . 

: :
100.00 %*   [0.00 - 200.00 %]      (20 )  

   42.

       ,  

. 6-50  42, .

     20     

 >100%     :

20 /  . × 100 %

i.e. 10 :  20 
10 × 100 % = 200 %

 1:

  =   ,  = 0-100 

,    = 0-50 

  0  4 A   0  (0% ) -  . 6-51  42, .   0%

  20 A   50  (50% ) -  . 6-52  42, .   50%

 2:

=  , = -200% ...... +200%

,    = 0-100%

  0  4 A   0 % (50% ) -  . 6-51  42, .   50%

  20 A   100% (75% ) -  . 6-52  42, .   75%
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 3:

  = , = . . - . .

,    =   (0%) -   (100%), 0-10 A

  0  4 A     -  . 6-51  42, .   0%

  10 A     (100% ) -  . 6-52  42, .   200%

(20 A / 10 A x 100%=200%).

 

6.3.9   . , 20-**

      -       

.

20-12  . . / . 

: :
[0]

[1] * %

[5]

[10] 1/

[11] /

[12] ./

[20] /

[21] /
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[22] /

[23] 3/

[24] 3/

[25] 3/

[30] /

[31] /

[32] /

[33] /

[34] /

[40] /

[41] /

[45] m

[60] °C

[70]

[71]

[72] Pa

[73]

[74]  . .

[75]  . 

[80] kW

[120] ./

[121] ./

[122] ./

[123] ./

[124] . /

[125] 3/

[126] 3/

[127] 3/

[130] /

[131] /

[132] /

[140] /

[141] /

[145] ft

[160] °F

[170] / . 

[171] / 2

[172]  . .

[173]  . .

[174]  . .

[180] HP     ,      

 ,   -     

 .
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20-21   1

: :
0.000 Proc-

essCtrlU-

nit*

  [-999999.999 - 999999.999 Proc-

essCtrlUnit]

 1          , 

 -   . .  . 20-20 

 .

       , 

 ( .   3-1*).

20-81  /   -

: :
[0] *

[1]   [0]     , 

     .     

        .

  [1]     , 

     .

20-82    -  [ / ]

: :
 

*

  [    ]          

          

.       

        (  ),

 -   .    ,   

         .

       ,  . 0-02 

. . . .  [0], / .

20-93    -

: :
0.50*   [0.00 - 10.00 ]

 (    )  ,   . 20-14  /  -   

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

 [ ]      .

   ( ,    0  100%)       :

( 1
. ) × ( . )

     -     20-9*,    

. 20-14  /  .
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20-94    -

: :
20.00 s*   [0.01 - 10000.00 s]          -

,      /   

 .    .    ,

  ( )   .

     ,    

   .       

  .

  -  ,   ,   

    ,      

.

    10,000     

 -    ,   . 20-93 

 - .     

  0.

 

6.3.10 22-** 

   ,       .

22-20  .   
       .

: :
[0] * .

[1]       .  

       50  85%

   ( . 4-13 .  .  [ / ],

. 4-14     [ ]).     

       .

 ,     :

1.   ( ),     

2.         

 ( . 1-00  ).

   ,     . 1-03 -  

.

   ,      !

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

        !

       - ,  

         . 1-00  . 

 .

       . 1-03 -   ,     .
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22-21    

: :
[0] *

[1]   ,  ,     22-3*

  ,     

 !

22-22    

: :
[0] *

[1]    ,     , 

. 4-11 .  . [ / ]  . 4-12   

 [ ].

22-23     
          (   ).

: :
[0] * .

[1]            

.        

22-4*.

[2]    ,     

 [W92].         

      .

[3]           [A 92].

          

     .

   . 14-20     [13] .  ,  

. 22-23      [3]  .    

        .

         ,  

,        ,   ,   

    ,   [3]        .

22-24     

: :
10 s*   [1 - 600 s]  ,        /

 ,     .   

   ,   .
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22-26       
 ,     .

: :
[0] * .

[1]   ,        

[W93].         

      .

[2]              [A93].

          

     .

[3] Man. Reset Alarm             [A93].

          

     .

           

( . 22-21   )    (     22-3*, 

     . 22-20 .   ).

   . 14-20     [13] .  ,  

. 22-26        [2]  .   

          .

         ,  

        ,   ,   

    ,   [2]    [3] .    

  .

22-27       

: :
10 s*   [0 - 600 s] ,       ,    

   

22-30     

: :
0.00 kW*   [0.00 - 0.00 kW]          .

    ,   ,  

  ,    .

22-31    

: :
100 %*   [1 - 400 %]   ,   . 22-30   

.

     ,    

.        , 

     100 %
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22-32    [ / ]

: :
 

*

  [    ]  ,  . 0-02  . . . .  

 « / » (    « »,   ).

      50 %.

     ,    

  .

22-33    [ ]

: :
 

*

  [    ]  ,  . 0-02  . . . .  

 « » (    « / »,   ).

      50 %.

    ,    

  .

22-34      [ ]

: :
 

*

  [    ]  ,  . 0-03    

« » (    «  »,   ).

     ,  50 %

.

     ,    

  .

22-35      [ . .]

: :
 

*

  [    ]  ,  . 0-03     

«  » (    « »,   ).

     ,  50 %

.

     ,    

  .

22-36    [ / ]

: :
 

*

  [    ]  ,  . 0-02  . . . .  

 « / » (    « »,   ).

      85 %.

    ,    

  .

22-37    [ ]

: :
 

*

  [    ]  ,  . 0-02  . . . .  

 « » (    « / »,   ).

      85 %.

    ,    

  .
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22-38      [ ]

: :
 

*

  [    ]  ,  . 0-03    

« » (    «  »,   ).

     ,  85 %

.

     ,    

  .

22-39      [ . .]

: :
 

*

  [    ]  ,  . 0-03     

«  » (    « »,   ).

     ,  85 %

.

     ,    

  .

22-40  .  

: :
10 s*   [0 - 600 s]          (

    )     .

22-41  .     

: :
10 s*   [0 - 600 s]        .  

      .

22-42        [ / ]

: :
 

*

  [    ]  ,  . 0-02  . . . .  

 « / » (    « »,   ).  

  ,  . 1-00     «

»,      .

  ,        

.

22-43        [ ]

: :
 

*

  [    ]  ,  . 0-02  . . . .  

 « » (    « / »,   ).  

  ,  . 1-00     «

»,      .

  ,        

.

22-44   /      

: :
10%*   [0-100%]     ,   1-00   

  "  "       -

.

         (Pset), 

     .
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    ,    -

  . 20-71 ./ . . . - .  

, ,   . 22-44,  

.

22-45   

: :
0 %*   [-100 - 100 %]     ,  . 1-00  ,  

 «  »,    - .  , 

   ,     

    .    ,   

  ,    / .

         (Pset)/

,     .

  5%     1,05  Pset*.   

  , ,     , 

  .

22-46  .  

: :
60 s*   [0 - 600 s]     ,  . 1-00   

 «  »       -

.

  ,      . 

       ,  

   .

22-50     

: :
[0] * .      

[1]   ,    : 

 [W94].        

       .

[2]         :   [A

94].          

      .

[3] Man. Reset Alarm        :   [A

94].          

      .

     ,    .

   . 14-20     [13] .  ,  

. 22-50      [2]  .    

        .
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         ,  

        ,   ,   

    ,   [2]    [3] .     

    .

22-51     

: :
10 s*   [0 - 600 s]   ,    , 

.   ,    ,   ,  ,

   ,     ,

 ,   . 22-50    .  

     ,    .

22-80   

: :
[0] * [0] :    .

[1] [1] :   .    

 ,    .

22-81  -   

: :
100 %*   [0 - 100 %]  1.

       .

0 = 

100 % =   ( ).

 :  ,     .

22-82    

: :
 1:       :

ic Drive AQUA Low Harmonic Drive

130 MG.20.T1.50 - VLT       Danfoss

6  



  A,      ,  , 

    HDESIGN   QDESIGN,     

       . 

        

.            

   HMIN,       

.

    . 22-81 -  

      .

 2:

        :    

        . 

  QRATED   (HDESIGN)       

       (  C).  ,

     (QDESIGN)     

(  D),     HD   .     

  ,    HMIN,   , 

     B , ,  

,        A.

[0] *  [0]:     .  ,  

  ( .   ).

[1]  [1] :    .    

        50/60  

   ,  . 22-83    

[ / ] . 22-84     [ ], . 22-87   

  , . 22-88    , . 22-89  

   . 22-90    .
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22-84      [ ]

: :
 

*

  [    ]  0,033 

  ,       

  HMIN ,     .   

        . 22-83     [ /

].     . 0-02  . . . .,  

  . 22-86     [ ].   

         ,   

   HMIN.

22-85      [ / ]

: :
 

*

  [    ]  1 /

    ,   . 22-82    

 .   ,    

  ,       .  

       . 22-86     [ ].

    . 0-02  . . . .   ,

    . 22-83     [ / ].

22-86      [ ]

: :
 

*

  [    ]  0,033 

    ,   . 22-82    

 .   ,    

  ,     .    

       . 22-85     [ / ]. 

   . 0-02  . . . .,   

 . 22-83     [ / ].

22-87       

: :
0.000*   [Application dependant]   HMIN,     ,  

 /   .

.  . 22-82   ,  D.

22-88     

: :
999999.999

*

  [Application dependant]  ,     ,  

 /   .      

  .

22-83      [ / ]

: :
 

*

  [    ]  1 /

  ,        

 HMIN ,       .    

     . 22-84     [ ].  

  . 0-02  . . . .   ,  

  . 22-85     [ / ].   

         ,   

   HMIN.
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.  . 22-82   ,  C.

22-90     

: :
0.000*   [0.000 - 999999.999 ]  ,     .   

     .

 

6.3.11 23-0*     

      ,        ,

        /  .      

 10  .            23-0*  LCP. . 23-00 

 – . 23-04  ,       .    

   (ON)   (OFF),       .

,    ,      , 

      ,     ,  

8-5*O-5#, / .

        (   0-7*)

   .

     /  MCB109,     

   .

     MCT 10DCT 10         .

23-00   
 [10]

: :
 

*

  [    ]     

       

         

(2000-01-01 00:00)   ,    

     .  . 0-79 

     , 

    , ,  

.
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23-01   
 [10]

: :
 ,     (ON).   . 

. 13-52   SL

[0] *

[1]  

[2]   1

[3]   2

[4]   3

[5]   4

[10]  . . 0

[11]  . . 1

[12]  . . 2

[13]  . . 3

[14]  . . 4

[15]  . . 5

[16]  . . 6

[17]  . . 7

[18]  .  1

[19]  .  2

[22]  

[23]   . .

[24]

[26]  . 

[27]  

[32] . . .  . .

[33] . . .  . .

[34] . . .  . .

[35] . . .  . .D

[36] . . .  . .

[37] . . .  . .F

[38] . . .  . .

[39] . . .  . .

[40] . . .  . .

[41] . . .  . .D

[42] . . .  . .

[43] . . .  . .F

[60]   A

[61]   B

[80]  

  [32] - [43] .    5-3*E-##,    5-4*, .
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23-02   
 [10]

: :
 

*

  [    ]     

       

         

(2000-01-01 00:00)   ,    

     .  . 0-79 

     , 

    , ,  

.

23-03   
 [10]

: :
 ,     (OFF).   . 

. 13-52   SL

[0] *

[1] *  

[2]   1

[3]   2

[4]   3

[5]   4

[10]  . . 0

[11]  . . 1

[12]  . . 2

[13]  . . 3

[14]  . . 4

[15]  . . 5

[16]  . . 6

[17]  . . 7

[18]  .  1

[19]  .  2

[22]  

[23]   . .

[24]

[26]  . 

[27]  

[32] . . .  . .

[33] . . .  . .

[34] . . .  . .

[35] . . .  . .D

[36] . . .  . .

[37] . . .  . .F

[38] . . .  . .

[39] . . .  . .

[40] . . .  . .
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[41] . . .  . .D

[42] . . .  . .

[43] . . .  . .F

[60]   A

[61]   B

[80]  

23-04  
 [10]

: :
,    ( )    .  /

   . 0-81  , . 0-82    

. 0-83   .

[0] *  

[1]  

[2]  

[3]

[4]

[5]

[6]

[7]

[8]

[9]

 

6.3.12     , 29-**

   ,       .

29-00    

: :
[0] *         " ".

[1]         " ".

29-01     [ / ]

: :
.

*

  [    – .

 ]

      .  

    /       . 4-11/ . 4-13 ( / )  . 4-12/

 4-14 ( ).

29-02     [ ]

: :

*

  [    – .

 ]

      .  

    /       . 4-11/ . 4-13 ( / )  . 4-12/

 4-14 ( ).

29-03    

: :
0 *   [0 - 3600 ]           

 .
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29-04    

: :
0,001 .

/ *

  [0,001 – 999999,999 ./ ]    ( . ./ )   - . 

  –       .  

    ,     

         . 29-05.

29-05   " "

: :
0 *   [0 – 999999,999 ]    " ",     

    - .       

,     .
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6.4  

6.4.1    

   :

«TRUE» ( ) ,          ,  «FALSE» ( )  

,        .

4 :

«All set-up» (  ):          , . .   

   .

«1 »:    ,     .

SR:

   

:

    .

 

     ,          

 .

100 75 74 70 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6

1 3600000 3600 60 1/60 1000000 100000 10000 1000 100 10 1 0,1 0,01 0,001 0,0001 0,00001 0,000001

 
2  8 Int8
3  16 Int16
4  32 Int32
5    8 Uint8
6    16 Uint16
7    32 Uint32
9  VisStr
33   2 N2
35    16  V2
54    TimD
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6.4.2 0-** .  .

.
   

(SR -   )
4-set-up  

 

0-0*  
0-01 [0] 1 set-up TRUE - Uint8
0-02  . . . . [1] 2 set-ups FALSE - Uint8
0-03  [0] 2 set-ups FALSE - Uint8

0-04
   

[0] All set-ups TRUE - Uint8

0-05 . .   
[0] . .  .

2 set-ups FALSE - Uint8
0-1* .  .
0-10  [1]  1 1 set-up TRUE - Uint8
0-11  [9]  All set-ups TRUE - Uint8
0-12    [0]  All set-ups FALSE - Uint8
0-13 :  0 N/A All set-ups FALSE 0 Uint16
0-14 : . / 0 N/A All set-ups TRUE 0 Int32
0-2*  LCP
0-20   1.1, 1602 All set-ups TRUE - Uint16
0-21   1.2, 1614 All set-ups TRUE - Uint16
0-22   1.3, 1610 All set-ups TRUE - Uint16
0-23   2, 1613 All set-ups TRUE - Uint16
0-24   3, 1502 All set-ups TRUE - Uint16
0-25   ExpressionLimit 1 set-up TRUE 0 Uint16
0-3* . / . .
0-30 . . , . . [1] % All set-ups TRUE - Uint8
0-31 . . , . ExpressionLimit All set-ups TRUE -2 Int32
0-32 . . , . 100.00 CustomReadoutUnit All set-ups TRUE -2 Int32
0-37  1  0 N/A 1 set-up TRUE 0 VisStr[25]
0-38  2  0 N/A 1 set-up TRUE 0 VisStr[25]
0-39  3  0 N/A 1 set-up TRUE 0 VisStr[25]
0-4*  LCP
0-40  [Hand on]  LCP [1] All set-ups TRUE - Uint8
0-41  [Off]  [1] All set-ups TRUE - Uint8
0-42  [Auto on]  [1] All set-ups TRUE - Uint8
0-43  [Reset]  LCP [1] All set-ups TRUE - Uint8
0-44 . [Off/Reset]  LCP [1] All set-ups TRUE - Uint8
0-45 . [Drive Bypass]  LCP [1] All set-ups TRUE - Uint8
0-5* ./
0-50   LCP [0]  All set-ups FALSE - Uint8
0-51  [0]  All set-ups FALSE - Uint8
0-6* 
0-60   100 N/A 1 set-up TRUE 0 Int16
0-61      [0]  1 set-up TRUE - Uint8
0-65   200 N/A 1 set-up TRUE 0 Int16
0-66      [0]  1 set-up TRUE - Uint8
0-7*  

0-70   ExpressionLimit All set-ups TRUE 0
TimeOf-

Day
0-71  null 1 set-up TRUE - Uint8
0-72  null 1 set-up TRUE - Uint8
0-74 DST/  [0] . 1 set-up TRUE - Uint8

0-76  DST/  ExpressionLimit 1 set-up TRUE 0
TimeOf-

Day

0-77  DST/  ExpressionLimit 1 set-up TRUE 0
TimeOf-

Day
0-79  null 1 set-up TRUE - Uint8
0-81  null 1 set-up TRUE - Uint8

0-82   ExpressionLimit 1 set-up TRUE 0
TimeOf-

Day

0-83   ExpressionLimit 1 set-up TRUE 0
TimeOf-

Day
0-89   0 N/A All set-ups TRUE 0 VisStr[25]
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6.4.3 1-** /

.
   

(SR -   )
4-set-up

 

1-0*  
1-00  null All set-ups TRUE - Uint8
1-03 -   [3] . .  VT All set-ups TRUE - Uint8
1-06 Clockwise Direction [0] Normal All set-ups FALSE - Uint8
1-2*  
1-20   [ ] ExpressionLimit All set-ups FALSE 1 Uint32
1-21   [ . .] ExpressionLimit All set-ups FALSE -2 Uint32
1-22  ExpressionLimit All set-ups FALSE 0 Uint16
1-23  ExpressionLimit All set-ups FALSE 0 Uint16
1-24  ExpressionLimit All set-ups FALSE -2 Uint32
1-25   ExpressionLimit All set-ups FALSE 67 Uint16
1-28   [0] . All set-ups FALSE - Uint8
1-29    (A ) [0] . All set-ups FALSE - Uint8
1-3* . .
1-30   (Rs) ExpressionLimit All set-ups FALSE -4 Uint32
1-31 . ExpressionLimit All set-ups FALSE -4 Uint32
1-35    (Xh) ExpressionLimit All set-ups FALSE -4 Uint32
1-36     (Rfe) ExpressionLimit All set-ups FALSE -3 Uint32
1-39   ExpressionLimit All set-ups FALSE 0 Uint8
1-5* ., .  
1-50 .   0 100 % All set-ups TRUE 0 Uint16
1-51 . .  .  [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
1-52 .  . . [ ] ExpressionLimit All set-ups TRUE -1 Uint16
1-58 Flystart Test Pulses Current 30 % All set-ups FALSE 0 Uint16
1-59 Flystart Test Pulses Frequency 200 % All set-ups FALSE 0 Uint16
1-6* ., .  
1-60    . 100 % All set-ups TRUE 0 Int16
1-61    . 100 % All set-ups TRUE 0 Int16
1-62  0 % All set-ups TRUE 0 Int16
1-63 .   ExpressionLimit All set-ups TRUE -2 Uint16
1-64  100 % All set-ups TRUE 0 Uint16
1-65   . 5 ms All set-ups TRUE -3 Uint8
1-7*  
1-71  0.0 s All set-ups TRUE -1 Uint16
1-73   [0] All set-ups TRUE - Uint8
1-77 Compressor Start Max Speed [RPM] ExpressionLimit All set-ups TRUE 67 Uint16
1-78 Compressor Start Max Speed [Hz] ExpressionLimit All set-ups TRUE -1 Uint16
1-79 Compressor Start Max Time to Trip 5.0 s All set-ups TRUE -1 Uint8
1-8* .
1-80   [0]  All set-ups TRUE - Uint8
1-81 . .  .  .[ / ] ExpressionLimit All set-ups TRUE 67 Uint16
1-82 . . . .  . [ ] ExpressionLimit All set-ups TRUE -1 Uint16
1-86 .  . [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
1-87 .  . [ ] ExpressionLimit All set-ups TRUE -1 Uint16
1-9* .
1-90   [4] :  1 All set-ups TRUE - Uint8
1-91   [0] All set-ups TRUE - Uint16
1-93  [0] All set-ups TRUE - Uint8
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6.4.4 2-** 

.
   

(SR -   )
4-set-up

 

2-0* . .

2-00
  ( . )/  

50 % All set-ups TRUE 0 Uint8
2-01   . 50 % All set-ups TRUE 0 Uint16
2-02   . 10.0 s All set-ups TRUE -1 Uint16
2-03  . . .  [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
2-04  . . .  [ ] ExpressionLimit All set-ups TRUE -1 Uint16
2-1* . . .
2-10  [0] . All set-ups TRUE - Uint8
2-11   ( ) ExpressionLimit All set-ups TRUE -2 Uint32
2-12    ( ) ExpressionLimit All set-ups TRUE 0 Uint32
2-13   [0] . All set-ups TRUE - Uint8
2-15  [0] . All set-ups TRUE - Uint8
2-16 .  . . 100.0 % All set-ups TRUE -1 Uint32
2-17  [2] All set-ups TRUE - Uint8

 

6.4.5 3-** ./ . .

.
   

(SR -   )
4-set-up

 

3-0*  
3-02 . ExpressionLimit All set-ups TRUE -3 Int32
3-03 . ExpressionLimit All set-ups TRUE -3 Int32
3-04  null All set-ups TRUE - Uint8
3-1* 
3-10  0.00 % All set-ups TRUE -2 Int16
3-11   [ ] ExpressionLimit All set-ups TRUE -1 Uint16
3-13  [0]  / All set-ups TRUE - Uint8
3-14 .  0.00 % All set-ups TRUE -2 Int32
3-15   1 [1]   53 All set-ups TRUE - Uint8
3-16   2 [20] . All set-ups TRUE - Uint8
3-17   3 [0]  All set-ups TRUE - Uint8
3-19 .  [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
3-4*  . 1
3-41   1 ExpressionLimit All set-ups TRUE -2 Uint32
3-42   1 ExpressionLimit All set-ups TRUE -2 Uint32
3-5*  . 2
3-51   2 ExpressionLimit All set-ups TRUE -2 Uint32
3-52   2 ExpressionLimit All set-ups TRUE -2 Uint32
3-8* . . .
3-80  . .  .  . . ExpressionLimit All set-ups TRUE -2 Uint32
3-81  .  . ExpressionLimit 2 set-ups TRUE -2 Uint32
3-82 Starting Ramp Up Time ExpressionLimit 2 set-ups TRUE -2 Uint32
3-9* .
3-90  0.10 % All set-ups TRUE -2 Uint16
3-91   . 1.00 s All set-ups TRUE -2 Uint32
3-92  [0] . All set-ups TRUE - Uint8
3-93 . 100 % All set-ups TRUE 0 Int16
3-94 . 0 % All set-ups TRUE 0 Int16
3-95  ExpressionLimit All set-ups TRUE -3 TimD
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6.4.6 4-** / .

.
   

(SR -   )
4-set-up

 

4-1*  
4-10   [2]  All set-ups FALSE - Uint8
4-11 .  . [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
4-12     [ ] ExpressionLimit All set-ups TRUE -1 Uint16
4-13 .  .  [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
4-14     [ ] ExpressionLimit All set-ups TRUE -1 Uint16
4-16 .   . ExpressionLimit All set-ups TRUE -1 Uint16
4-17 .   . 100.0 % All set-ups TRUE -1 Uint16
4-18   ExpressionLimit All set-ups TRUE -1 Uint32
4-19 .  ExpressionLimit All set-ups FALSE -1 Uint16
4-5* . .
4-50 :  0.00 A All set-ups TRUE -2 Uint32
4-51 :  ImaxVLT (P1637) All set-ups TRUE -2 Uint32
4-52 :  0 RPM All set-ups TRUE 67 Uint16
4-53 :  outputSpeedHighLimit (P413) All set-ups TRUE 67 Uint16
4-54 :  -999999.999 N/A All set-ups TRUE -3 Int32
4-55 :  999999.999 N/A All set-ups TRUE -3 Int32
4-56 :  . -999999.999 ProcessCtrlUnit All set-ups TRUE -3 Int32
4-57 :  . 999999.999 ProcessCtrlUnit All set-ups TRUE -3 Int32
4-58     [2] . 1000 All set-ups TRUE - Uint8
4-6* . 
4-60    [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
4-61    [ ] ExpressionLimit All set-ups TRUE -1 Uint16
4-62    [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
4-63    [ ] ExpressionLimit All set-ups TRUE -1 Uint16

4-64
  

[0] . All set-ups FALSE - Uint8
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6.4.7 5-**  /

.
   

(SR -   )
4-set-up

 

5-0* . . /
5-00   / [0] PNP -   24 All set-ups FALSE - Uint8
5-01  27, [0] All set-ups TRUE - Uint8
5-02  29, [0] All set-ups TRUE - Uint8
5-1*  
5-10  18,  [8] All set-ups TRUE - Uint8
5-11  19,  [0]  All set-ups TRUE - Uint8
5-12  27,  null All set-ups TRUE - Uint8
5-13  29,  [14] . . All set-ups TRUE - Uint8
5-14  32,  [0]  All set-ups TRUE - Uint8
5-15  33,  [0]  All set-ups TRUE - Uint8
5-16  X30/2,  [0]  All set-ups TRUE - Uint8
5-17  X30/3,  [0]  All set-ups TRUE - Uint8
5-18  X30/4,  [0]  All set-ups TRUE - Uint8
5-3*  
5-30  27,  [0]  All set-ups TRUE - Uint8
5-31  29,  [0]  All set-ups TRUE - Uint8
5-32  30/6, .  (MCB 101) [0]  All set-ups TRUE - Uint8
5-33  30/7, .  (MCB 101) [0]  All set-ups TRUE - Uint8
5-4* 
5-40  null All set-ups TRUE - Uint8
5-41  , 0.01 s All set-ups TRUE -2 Uint16
5-42  , 0.01 s All set-ups TRUE -2 Uint16
5-5*  
5-50  29, . 100 Hz All set-ups TRUE 0 Uint32
5-51  29, . 100 Hz All set-ups TRUE 0 Uint32
5-52  29, . / . 0.000 N/A All set-ups TRUE -3 Int32
5-53  29, . / . 100.000 N/A All set-ups TRUE -3 Int32
5-54 .  .  29 100 ms All set-ups FALSE -3 Uint16
5-55  33, . 100 Hz All set-ups TRUE 0 Uint32
5-56  33, . 100 Hz All set-ups TRUE 0 Uint32
5-57  33, . / . 0.000 N/A All set-ups TRUE -3 Int32
5-58  33, . / . 100.000 N/A All set-ups TRUE -3 Int32
5-59 .  .  33 100 ms All set-ups FALSE -3 Uint16
5-6*  
5-60  27,  . [0]  All set-ups TRUE - Uint8
5-62 .  .  27 5000 Hz All set-ups TRUE 0 Uint32
5-63  29,  . [0]  All set-ups TRUE - Uint8
5-65 .  .  29 5000 Hz All set-ups TRUE 0 Uint32
5-66  X30/6, . . [0]  All set-ups TRUE - Uint8
5-68 .  .  X30/6 5000 Hz All set-ups TRUE 0 Uint32
5-9*   
5-90  .  . 0 N/A All set-ups TRUE 0 Uint32
5-93 .  27,  0.00 % All set-ups TRUE -2 N2
5-94 .  27, . - 0.00 % 1 set-up TRUE -2 Uint16
5-95 .  29,  0.00 % All set-ups TRUE -2 N2
5-96 .  29, . - 0.00 % 1 set-up TRUE -2 Uint16
5-97 . .  X30/6,  0.00 % All set-ups TRUE -2 N2
5-98 .   X30/6, . - 0.00 % 1 set-up TRUE -2 Uint16
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6.4.8 6-** . /

.
   

(SR -   )
4-set-up

 

6-0* . . /
6-00  -  10 s All set-ups TRUE 0 Uint8
6-01   -  [0] . All set-ups TRUE - Uint8

6-02
  -    

[0] . All set-ups TRUE - Uint8
6-1* .  53
6-10  53,  0.07 V All set-ups TRUE -2 Int16
6-11  53,  10.00 V All set-ups TRUE -2 Int16
6-12  53,  4.00 mA All set-ups TRUE -5 Int16
6-13  53,  20.00 mA All set-ups TRUE -5 Int16
6-14  53,  ./ . 0.000 N/A All set-ups TRUE -3 Int32
6-15  53,  ./ . ExpressionLimit All set-ups TRUE -3 Int32
6-16  53, .  0.001 s All set-ups TRUE -3 Uint16
6-17  53,  [1] All set-ups TRUE - Uint8
6-2* .  54
6-20  54,  0.07 V All set-ups TRUE -2 Int16
6-21  54,  10.00 V All set-ups TRUE -2 Int16
6-22  54,  4.00 mA All set-ups TRUE -5 Int16
6-23  54,  20.00 mA All set-ups TRUE -5 Int16
6-24  54,  ./ . 0.000 N/A All set-ups TRUE -3 Int32
6-25  54,  ./ . 100.000 N/A All set-ups TRUE -3 Int32
6-26  54, .  0.001 s All set-ups TRUE -3 Uint16
6-27  54,  [1] All set-ups TRUE - Uint8
6-3* .  X30/11
6-30  X30/11, . . 0.07 V All set-ups TRUE -2 Int16
6-31  X30/11, . . 10.00 V All set-ups TRUE -2 Int16
6-34  X30/11, . . ./ 0.000 N/A All set-ups TRUE -3 Int32
6-35  X30/11, . . ./ 100.000 N/A All set-ups TRUE -3 Int32
6-36  X30/11, .  0.001 s All set-ups TRUE -3 Uint16
6-37  X30/11,  [1] All set-ups TRUE - Uint8
6-4* .  X30/12
6-40  X30/12, . . 0.07 V All set-ups TRUE -2 Int16
6-41  X30/12, . . 10.00 V All set-ups TRUE -2 Int16
6-44  X30/12, . . ./ 0.000 N/A All set-ups TRUE -3 Int32
6-45  X30/12, . . ./ 100.000 N/A All set-ups TRUE -3 Int32
6-46  X30/12, .  0.001 s All set-ups TRUE -3 Uint16
6-47  X30/12,  [1] All set-ups TRUE - Uint8
6-5* .  42
6-50  42, null All set-ups TRUE - Uint8
6-51  42, . 0.00 % All set-ups TRUE -2 Int16
6-52  42, . 100.00 % All set-ups TRUE -2 Int16
6-53  42,  . 0.00 % All set-ups TRUE -2 N2
6-54  42, . . - 0.00 % 1 set-up TRUE -2 Uint16
6-6* .  X30/8
6-60  X30/8,  [0]  All set-ups TRUE - Uint8
6-61  X30/8, . 0.00 % All set-ups TRUE -2 Int16
6-62  X30/8, . 100.00 % All set-ups TRUE -2 Int16

6-63
 X30/8, .    . 

0.00 % All set-ups TRUE -2 N2
6-64  X30/8, .    - 0.00 % 1 set-up TRUE -2 Uint16
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6.4.9 8-**   . .

.
   

(SR -   )
4-set-up  

 

8-0*  
8-01  null All set-ups TRUE - Uint8
8-02  null All set-ups TRUE - Uint8
8-03   ExpressionLimit 1 set-up TRUE -1 Uint32
8-04   [0] . 1 set-up TRUE - Uint8
8-05   [1] 1 set-up TRUE - Uint8
8-06   [0]  All set-ups TRUE - Uint8
8-07  [0] 2 set-ups TRUE - Uint8
8-1*  
8-10  [0]  FC All set-ups FALSE - Uint8
8-13 .   STW [1]   . All set-ups TRUE - Uint8
8-3*   
8-30 null 1 set-up TRUE - Uint8
8-31 ExpressionLimit 1 set-up TRUE 0 Uint8
8-32   null 1 set-up TRUE - Uint8
8-33    /  null 1 set-up TRUE - Uint8
8-34 Estimated cycle time 0 ms 2 set-ups TRUE -3 Uint32
8-35 .  ExpressionLimit 1 set-up TRUE -3 Uint16
8-36 .  ExpressionLimit 1 set-up TRUE -3 Uint16
8-37 . .  . ExpressionLimit 1 set-up TRUE -5 Uint16
8-4* . -  FC MC
8-40  [1] .  1 2 set-ups TRUE - Uint8
8-42 PCD write configuration ExpressionLimit All set-ups TRUE - Uint16
8-43 PCD read configuration ExpressionLimit All set-ups TRUE - Uint16
8-5* /
8-50  [3]  All set-ups TRUE - Uint8
8-52   . [3]  All set-ups TRUE - Uint8
8-53  [3]  All set-ups TRUE - Uint8
8-54  null All set-ups TRUE - Uint8
8-55  [3]  All set-ups TRUE - Uint8
8-56   [3]  All set-ups TRUE - Uint8
8-7* BACnet
8-70  . BACnet 1 N/A 1 set-up TRUE 0 Uint32
8-72 . . -  MS/TP 127 N/A 1 set-up TRUE 0 Uint8
8-73  .  MS/TP 1 N/A 1 set-up TRUE 0 Uint16
8-74 . "I-Am" [0]    . 1 set-up TRUE - Uint8

8-75  ExpressionLimit 1 set-up TRUE 0
VisStr[20

]
8-8*   FC
8-80    .  0 N/A All set-ups TRUE 0 Uint32
8-81    .  0 N/A All set-ups TRUE 0 Uint32
8-82 . .  . 0 N/A All set-ups TRUE 0 Uint32
8-83    0 N/A All set-ups TRUE 0 Uint32
8-84 . . . 0 N/A All set-ups TRUE 0 Uint32
8-85  -  . 0 N/A All set-ups TRUE 0 Uint32
8-89   . 0 N/A 1 set-up TRUE 0 Int32
8-9* . .  
8-90 . . 1, .  100 RPM All set-ups TRUE 67 Uint16
8-91 . . 2, .  200 RPM All set-ups TRUE 67 Uint16
8-94 .    1 0 N/A 1 set-up TRUE 0 N2
8-95 .    2 0 N/A 1 set-up TRUE 0 N2
8-96 .    3 0 N/A 1 set-up TRUE 0 N2
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6.4.10 9-** Profibus

.
   

(SR -   )
4-set-up  

 

9-00 0 N/A All set-ups TRUE 0 Uint16
9-07  0 N/A All set-ups FALSE 0 Uint16
9-15   PCD ExpressionLimit 2 set-ups TRUE - Uint16
9-16   PCD ExpressionLimit 2 set-ups TRUE - Uint16
9-18  126 N/A 1 set-up TRUE 0 Uint8
9-22  [108] PPO 8 1 set-up TRUE - Uint8
9-23  0 All set-ups TRUE - Uint16
9-27  [1] 2 set-ups FALSE - Uint16
9-28  [1] . . . 2 set-ups FALSE - Uint8
9-44    0 N/A All set-ups TRUE 0 Uint16
9-45  0 N/A All set-ups TRUE 0 Uint16
9-47  0 N/A All set-ups TRUE 0 Uint16
9-52   0 N/A All set-ups TRUE 0 Uint16
9-53   Profibus 0 N/A All set-ups TRUE 0 V2
9-63   [255] . .  All set-ups TRUE - Uint8
9-64  0 N/A All set-ups TRUE 0 Uint16
9-65  0 N/A All set-ups TRUE 0 OctStr[2]
9-67   1 0 N/A All set-ups TRUE 0 V2
9-68   1 0 N/A All set-ups TRUE 0 V2
9-71   [0] . All set-ups TRUE - Uint8
9-72  [0]  1 set-up FALSE - Uint8
9-80   (1) 0 N/A All set-ups FALSE 0 Uint16
9-81   (2) 0 N/A All set-ups FALSE 0 Uint16
9-82   (3) 0 N/A All set-ups FALSE 0 Uint16
9-83   (4) 0 N/A All set-ups FALSE 0 Uint16
9-84   (5) 0 N/A All set-ups FALSE 0 Uint16
9-90   (1) 0 N/A All set-ups FALSE 0 Uint16
9-91   (2) 0 N/A All set-ups FALSE 0 Uint16
9-92   (3) 0 N/A All set-ups FALSE 0 Uint16
9-93   (4) 0 N/A All set-ups FALSE 0 Uint16
9-94   (5) 0 N/A All set-ups FALSE 0 Uint16

 

6.4.11 10-** CAN Fieldbus

.
   

(SR -   )
4-set-up

 

10-0*  
10-00  CAN null 2 set-ups FALSE - Uint8
10-01   null 2 set-ups TRUE - Uint8
10-02 MAC ID ExpressionLimit 2 set-ups TRUE 0 Uint8
10-05    0 N/A All set-ups TRUE 0 Uint8
10-06    0 N/A All set-ups TRUE 0 Uint8
10-07    0 N/A All set-ups TRUE 0 Uint8
10-1* DeviceNet
10-10    null All set-ups TRUE - Uint8
10-11  . . ExpressionLimit 2 set-ups TRUE - Uint16
10-12  . . ExpressionLimit 2 set-ups TRUE - Uint16
10-13  0 N/A All set-ups TRUE 0 Uint16
10-14   [0] . 2 set-ups TRUE - Uint8
10-15   [0] . 2 set-ups TRUE - Uint8
10-2* COS 
10-20 COS  1 0 N/A All set-ups FALSE 0 Uint16
10-21 COS  2 0 N/A All set-ups FALSE 0 Uint16
10-22 COS  3 0 N/A All set-ups FALSE 0 Uint16
10-23 COS  4 0 N/A All set-ups FALSE 0 Uint16
10-3*   .
10-30  0 N/A 2 set-ups TRUE 0 Uint8
10-31   [0] . All set-ups TRUE - Uint8
10-32  Devicenet 0 N/A All set-ups TRUE 0 Uint16
10-33  [0] . 1 set-up TRUE - Uint8
10-34   DeviceNet 120 N/A 1 set-up TRUE 0 Uint16
10-39  Devicenet F 0 N/A All set-ups TRUE 0 Uint32
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6.4.12 11-** LonWorks

.
   

(SR -   )
4-set-up  

 

11-0* LonWorks ID
11-00  Neuron 0 N/A All set-ups TRUE 0 OctStr[6]
11-1*  LON
11-10  [0]  VSD All set-ups TRUE - Uint8
11-15   LON 0 N/A All set-ups TRUE 0 Uint16
11-17  XIF 0 N/A All set-ups TRUE 0 VisStr[5]
11-18  LonWorks 0 N/A All set-ups TRUE 0 VisStr[5]
11-2*    LON
11-21   [0] . All set-ups TRUE - Uint8

 

6.4.13 13-** .  

.
   

(SR -   )
4-set-up

 

13-0*  SLC
13-00   SL null 2 set-ups TRUE - Uint8
13-01  null 2 set-ups TRUE - Uint8
13-02  null 2 set-ups TRUE - Uint8
13-03  SLC [0]   SLC All set-ups TRUE - Uint8
13-1* 
13-10  null 2 set-ups TRUE - Uint8
13-11  null 2 set-ups TRUE - Uint8
13-12  ExpressionLimit 2 set-ups TRUE -3 Int32
13-2* 
13-20   SL ExpressionLimit 1 set-up TRUE -3 TimD
13-4*  
13-40   . 1 null 2 set-ups TRUE - Uint8
13-41    1 null 2 set-ups TRUE - Uint8
13-42   . 2 null 2 set-ups TRUE - Uint8
13-43    2 null 2 set-ups TRUE - Uint8
13-44   . 3 null 2 set-ups TRUE - Uint8
13-5* 
13-51   SL null 2 set-ups TRUE - Uint8
13-52   SL null 2 set-ups TRUE - Uint8
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6.4.14 14-**  

.
   

(SR -   )
4-set-up

 

14-0* . 
14-00  null All set-ups TRUE - Uint8
14-01  null All set-ups TRUE - Uint8
14-03 [1] . All set-ups FALSE - Uint8
14-04   [0] . All set-ups TRUE - Uint8
14-1* ./ . 
14-10  [0]  All set-ups FALSE - Uint8
14-11 .    ExpressionLimit All set-ups TRUE 0 Uint16
14-12    [0] All set-ups TRUE - Uint8
14-2*  
14-20  null All set-ups TRUE - Uint8
14-21  . 10 s All set-ups TRUE 0 Uint16
14-22  [0]  All set-ups TRUE - Uint8
14-23 .  null 2 set-ups FALSE - Uint8
14-25  .  . 60 s All set-ups TRUE 0 Uint8
14-26 . .  . . ExpressionLimit All set-ups TRUE 0 Uint8
14-28  [0]  All set-ups TRUE - Uint8
14-29  0 N/A All set-ups TRUE 0 Int32
14-3* .  
14-30 -    , . 100 % All set-ups FALSE 0 Uint16
14-31 -    ,  . 0.020 s All set-ups FALSE -3 Uint16
14-32 -    ,  26.0 ms All set-ups TRUE -4 Uint16
14-4* . .
14-40  . . 66 % All set-ups FALSE 0 Uint8
14-41 .  ExpressionLimit All set-ups TRUE 0 Uint8
14-42 .  10 Hz All set-ups TRUE 0 Uint8
14-43 Cos ( ExpressionLimit All set-ups TRUE -2 Uint16
14-5*  
14-50  - [1] . 1 set-up FALSE - Uint8
14-51 DC Link Compensation [1] . 1 set-up TRUE - Uint8
14-52 . . [0] . All set-ups TRUE - Uint8
14-53  . [1] All set-ups TRUE - Uint8
14-55 Output Filter [0] No Filter 1 set-up FALSE - Uint8
14-59 . -  . ExpressionLimit 1 set-up FALSE 0 Uint8
14-6* .   
14-60    [0] All set-ups TRUE - Uint8

14-61
  

[0] All set-ups TRUE - Uint8

14-62
    

95 % All set-ups TRUE 0 Uint16
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6.4.15 15-** .  

.
   

(SR -   )
4-set-up  

 

15-0*  
15-00    0 h All set-ups FALSE 74 Uint32
15-01   0 h All set-ups FALSE 74 Uint32
15-02  0 kWh All set-ups FALSE 75 Uint32
15-03 -   0 N/A All set-ups FALSE 0 Uint32
15-04 -  0 N/A All set-ups FALSE 0 Uint16
15-05 -  0 N/A All set-ups FALSE 0 Uint16
15-06   [0]  All set-ups TRUE - Uint8
15-07   [0]  All set-ups TRUE - Uint8
15-08  0 N/A All set-ups FALSE 0 Uint32
15-1* . . 
15-10  0 2 set-ups TRUE - Uint16
15-11  ExpressionLimit 2 set-ups TRUE -3 TimD
15-12  [0] FALSE 1 set-up TRUE - Uint8
15-13  [0] . 2 set-ups TRUE - Uint8

15-14
-   

50 N/A 2 set-ups TRUE 0 Uint8
15-2*  .
15-20  : 0 N/A All set-ups FALSE 0 Uint8
15-21  : 0 N/A All set-ups FALSE 0 Uint32
15-22  : 0 ms All set-ups FALSE -3 Uint32

15-23
 :  

ExpressionLimit All set-ups FALSE 0
TimeOf-

Day
15-3* . .
15-30 . :  0 N/A All set-ups FALSE 0 Uint8
15-31 . : . 0 N/A All set-ups FALSE 0 Int16
15-32 . : 0 s All set-ups FALSE 0 Uint32

15-33 . :   ExpressionLimit All set-ups FALSE 0
TimeOf-

Day
15-4* . 
15-40  0 N/A All set-ups FALSE 0 VisStr[6]
15-41  0 N/A All set-ups FALSE 0 VisStr[20]
15-42 0 N/A All set-ups FALSE 0 VisStr[20]
15-43  0 N/A All set-ups FALSE 0 VisStr[5]
15-44  0 N/A All set-ups FALSE 0 VisStr[40]
15-45  0 N/A All set-ups FALSE 0 VisStr[40]

15-46
   .

0 N/A All set-ups FALSE 0 VisStr[8]
15-47     0 N/A All set-ups FALSE 0 VisStr[8]
15-48 .  LCP 0 N/A All set-ups FALSE 0 VisStr[20]
15-49     0 N/A All set-ups FALSE 0 VisStr[20]
15-50     0 N/A All set-ups FALSE 0 VisStr[20]

15-51
.

. 0 N/A All set-ups FALSE 0 VisStr[10]
15-53    0 N/A All set-ups FALSE 0 VisStr[19]
15-6* . 
15-60 .  0 N/A All set-ups FALSE 0 VisStr[30]
15-61  . . . . 0 N/A All set-ups FALSE 0 VisStr[20]
15-62    . 0 N/A All set-ups FALSE 0 VisStr[8]
15-63   . 0 N/A All set-ups FALSE 0 VisStr[18]
15-70 .    0 N/A All set-ups FALSE 0 VisStr[30]
15-71   .  A 0 N/A All set-ups FALSE 0 VisStr[20]
15-72 .    B 0 N/A All set-ups FALSE 0 VisStr[30]
15-73   .  B 0 N/A All set-ups FALSE 0 VisStr[20]
15-74 .    C0 0 N/A All set-ups FALSE 0 VisStr[30]
15-75   .  0 0 N/A All set-ups FALSE 0 VisStr[20]
15-76 .    C1 0 N/A All set-ups FALSE 0 VisStr[30]
15-77   .  1 0 N/A All set-ups FALSE 0 VisStr[20]
15-9* .  .
15-92  0 N/A All set-ups FALSE 0 Uint16
15-93  0 N/A All set-ups FALSE 0 Uint16
15-98 . 0 N/A All set-ups FALSE 0 VisStr[40]
15-99  0 N/A All set-ups FALSE 0 Uint16
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6.4.16 16-**  

.
   

(SR -   )
4-set-up

 

16-0*  
16-00  0 N/A All set-ups FALSE 0 V2
16-01  [ . .] 0.000 ReferenceFeedbackUnit All set-ups FALSE -3 Int32
16-02  % 0.0 % All set-ups FALSE -1 Int16
16-03  0 N/A All set-ups FALSE 0 V2
16-05  .  [%] 0.00 % All set-ups FALSE -2 N2
16-09 .  . . 0.00 CustomReadoutUnit All set-ups FALSE -2 Int32
16-1* . 
16-10  [ ] 0.00 kW All set-ups FALSE 1 Int32
16-11  [ . .] 0.00 hp All set-ups FALSE -2 Int32
16-12  0.0 V All set-ups FALSE -1 Uint16
16-13 0.0 Hz All set-ups FALSE -1 Uint16
16-14  0.00 A All set-ups FALSE -2 Int32
16-15  [%] 0.00 % All set-ups FALSE -2 N2
16-16   [ ] 0.0 Nm All set-ups FALSE -1 Int32
16-17  [ / ] 0 RPM All set-ups FALSE 67 Int32
16-18   0 % All set-ups FALSE 0 Uint8
16-22   [%] 0 % All set-ups FALSE 0 Int16
16-26 . . [ ] 0.000 kW All set-ups FALSE 0 Int32
16-27 . . [ . .] 0.000 hp All set-ups FALSE -3 Int32
16-3*  
16-30   . 0 V All set-ups FALSE 0 Uint16
16-32   / 0.000 kW All set-ups FALSE 0 Uint32
16-33   /2 0.000 kW All set-ups FALSE 0 Uint32
16-34 . 0 °C All set-ups FALSE 100 Uint8
16-35   0 % All set-ups FALSE 0 Uint8
16-36   ExpressionLimit All set-ups FALSE -2 Uint32
16-37 .  ExpressionLimit All set-ups FALSE -2 Uint32
16-38  SL 0 N/A All set-ups FALSE 0 Uint8
16-39   0 °C All set-ups FALSE 100 Uint8
16-40   [0] All set-ups TRUE - Uint8
16-43 Timed Actions Status [0] Timed Actions Auto All set-ups TRUE - Uint8
16-49 Current Fault Source 0 N/A All set-ups TRUE 0 Uint8
16-5*   .
16-50  0.0 N/A All set-ups FALSE -1 Int16
16-52   [ . .] 0.000 ProcessCtrlUnit All set-ups FALSE -3 Int32
16-53    0.00 N/A All set-ups FALSE -2 Int16
16-54   1 [ . .] 0.000 ProcessCtrlUnit All set-ups FALSE -3 Int32
16-55   2 [ . .] 0.000 ProcessCtrlUnit All set-ups FALSE -3 Int32
16-56   3 [ . .] 0.000 ProcessCtrlUnit All set-ups FALSE -3 Int32
16-58   [%] 0.0 % All set-ups TRUE -1 Int16
16-6*   
16-60  0 N/A All set-ups FALSE 0 Uint16
16-61  53,  [0] All set-ups FALSE - Uint8
16-62   53 0.000 N/A All set-ups FALSE -3 Int32
16-63  54,  [0] All set-ups FALSE - Uint8
16-64   54 0.000 N/A All set-ups FALSE -3 Int32
16-65   42 [ ] 0.000 N/A All set-ups FALSE -3 Int16
16-66   [ ] 0 N/A All set-ups FALSE 0 Int16
16-67 .  #29 [ ] 0 N/A All set-ups FALSE 0 Int32
16-68 .  #33 [ ] 0 N/A All set-ups FALSE 0 Int32
16-69   27 [ ] 0 N/A All set-ups FALSE 0 Int32
16-70   29 [ ] 0 N/A All set-ups FALSE 0 Int32
16-71   [ ] 0 N/A All set-ups FALSE 0 Int16
16-72  A 0 N/A All set-ups TRUE 0 Int32
16-73  B 0 N/A All set-ups TRUE 0 Int32
16-75   X30/11 0.000 N/A All set-ups FALSE -3 Int32
16-76   X30/12 0.000 N/A All set-ups FALSE -3 Int32
16-77   X30/8 [ ] 0.000 N/A All set-ups FALSE -3 Int16
16-8* Fieldbus   
16-80 Fieldbus, .  1 0 N/A All set-ups FALSE 0 V2
16-82 Fieldbus,  1 0 N/A All set-ups FALSE 0 N2
16-84  . . 0 N/A All set-ups FALSE 0 V2
16-85  , .  1 0 N/A All set-ups FALSE 0 V2
16-86  ,  1 0 N/A All set-ups FALSE 0 N2
16-9* .
16-90   0 N/A All set-ups FALSE 0 Uint32
16-91    2 0 N/A All set-ups FALSE 0 Uint32
16-92  0 N/A All set-ups FALSE 0 Uint32
16-93   2 0 N/A All set-ups FALSE 0 Uint32
16-94 .  0 N/A All set-ups FALSE 0 Uint32
16-95 .    2 0 N/A All set-ups FALSE 0 Uint32
16-96  0 N/A All set-ups FALSE 0 Uint32
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6.4.17 18-**   

.
   

(SR -   )
4-set-up

 

18-0*   
18-00   : 0 N/A All set-ups FALSE 0 Uint8
18-01   : 0 N/A All set-ups FALSE 0 Uint8
18-02   : 0 s All set-ups FALSE 0 Uint32

18-03   :   ExpressionLimit All set-ups FALSE 0
TimeOf-

Day
18-1*   
18-10   : 0 N/A All set-ups FALSE 0 Uint8
18-11   : 0 s All set-ups FALSE 0 Uint32

18-12   :   ExpressionLimit All set-ups FALSE 0
TimeOf-

Day
18-3*   
18-30   X42/1 0.000 N/A All set-ups FALSE -3 Int32
18-31   X42/3 0.000 N/A All set-ups FALSE -3 Int32
18-32   X42/5 0.000 N/A All set-ups FALSE -3 Int32
18-33 . .X42/7 [ ] 0.000 N/A All set-ups FALSE -3 Int16
18-34 . .X42/9 [ ] 0.000 N/A All set-ups FALSE -3 Int16
18-35 . .X42/11 [ ] 0.000 N/A All set-ups FALSE -3 Int16
18-5* -   . 
18-50 .   . [ .] 0.000 SensorlessUnit All set-ups FALSE -3 Int32
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6.4.18 20-**   . 

.
   

(SR -   )
4-set-up  

 

20-0*  
20-00   1 [2]   54 All set-ups TRUE - Uint8
20-01    1 [0] All set-ups FALSE - Uint8
20-02 . .    1 null All set-ups TRUE - Uint8
20-03   2 [0]  All set-ups TRUE - Uint8
20-04    2 [0] All set-ups FALSE - Uint8
20-05 . .    2 null All set-ups TRUE - Uint8
20-06   3 [0]  All set-ups TRUE - Uint8
20-07    3 [0] All set-ups FALSE - Uint8
20-08 . .    3 null All set-ups TRUE - Uint8
20-12 . . / . null All set-ups TRUE - Uint8
20-13  / 0.000 ProcessCtrlUnit All set-ups TRUE -3 Int32
20-14  / 100.000 ProcessCtrlUnit All set-ups TRUE -3 Int32
20-2* . /
20-20   [3] All set-ups TRUE - Uint8
20-21  1 0.000 ProcessCtrlUnit All set-ups TRUE -3 Int32
20-22  2 0.000 ProcessCtrlUnit All set-ups TRUE -3 Int32
20-23  3 0.000 ProcessCtrlUnit All set-ups TRUE -3 Int32
20-3* .  . 
20-30 [0] R22 All set-ups TRUE - Uint8
20-31    A1 10.0000 N/A All set-ups TRUE -4 Uint32
20-32    2 -2250.00 N/A All set-ups TRUE -2 Int32
20-33    3 250.000 N/A All set-ups TRUE -3 Uint32
20-34 Duct 1 Area [m2] 0.500 m2 All set-ups TRUE -3 Uint32
20-35 Duct 1 Area [in2] 750 in2 All set-ups TRUE 0 Uint32
20-36 Duct 2 Area [m2] 0.500 m2 All set-ups TRUE -3 Uint32
20-37 Duct 2 Area [in2] 750 in2 All set-ups TRUE 0 Uint32
20-38 Air Density Factor [%] 100 % All set-ups TRUE 0 Uint32
20-6*  
20-60   . null All set-ups TRUE - Uint8

20-69   . 0 N/A All set-ups TRUE 0
VisStr[25

]
20-7* . 
20-70   [0] 2 set-ups TRUE - Uint8
20-71 . . [0] 2 set-ups TRUE - Uint8
20-72   - 0.10 N/A 2 set-ups TRUE -2 Uint16
20-73 .   -999999.000 ProcessCtrlUnit 2 set-ups TRUE -3 Int32
20-74 .   999999.000 ProcessCtrlUnit 2 set-ups TRUE -3 Int32
20-79 . [0] All set-ups TRUE - Uint8
20-8*   -

20-81
/  

- [0] All set-ups TRUE - Uint8

20-82
  -  [ /

] ExpressionLimit All set-ups TRUE 67 Uint16
20-83   -  [ ] ExpressionLimit All set-ups TRUE -1 Uint16
20-84   5 % All set-ups TRUE 0 Uint8
20-9* -
20-91  - [1] . All set-ups TRUE - Uint8

20-93
  -

0.50 N/A All set-ups TRUE -2 Uint16

20-94
  -

20.00 s All set-ups TRUE -2 Uint32

20-95
  -

0.00 s All set-ups TRUE -2 Uint16
20-96  . .  - 5.0 N/A All set-ups TRUE -1 Uint16
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6.4.19 21-**   

.
   

(SR -   )
4-set-up

 

21-0* . CL, .
21-00   [0] 2 set-ups TRUE - Uint8
21-01 . [0] 2 set-ups TRUE - Uint8
21-02   - 0.10 N/A 2 set-ups TRUE -2 Uint16
21-03 .   -999999.000 N/A 2 set-ups TRUE -3 Int32
21-04 .   999999.000 N/A 2 set-ups TRUE -3 Int32
21-09 . [0] All set-ups TRUE - Uint8
21-1* . CL 1, ./ .
21-10 . 1, . . /  [1] % All set-ups TRUE - Uint8
21-11 . 1, . 0.000 ExtPID1Unit All set-ups TRUE -3 Int32
21-12 . 1, . 100.000 ExtPID1Unit All set-ups TRUE -3 Int32
21-13 . 1,  [0]  All set-ups TRUE - Uint8
21-14 . 1,  [0]  All set-ups TRUE - Uint8
21-15 . 1, 0.000 ExtPID1Unit All set-ups TRUE -3 Int32
21-17 . 1,  [ . .] 0.000 ExtPID1Unit All set-ups TRUE -3 Int32
21-18 . 1,   [ . .] 0.000 ExtPID1Unit All set-ups TRUE -3 Int32
21-19 . 1,  [%] 0 % All set-ups TRUE 0 Int32
21-2* . CL 1, -
21-20 . 1, ./ . [0] All set-ups TRUE - Uint8
21-21 . 1,  0.01 N/A All set-ups TRUE -2 Uint16
21-22 . 1,  10000.00 s All set-ups TRUE -2 Uint32
21-23 . 1,  0.00 s All set-ups TRUE -2 Uint16

21-24
. 1,  

5.0 N/A All set-ups TRUE -1 Uint16
21-3* . CL 2, ./ .
21-30 . 2, . . /  [1] % All set-ups TRUE - Uint8
21-31 . 2, . 0.000 ExtPID2Unit All set-ups TRUE -3 Int32
21-32 . 2, . 100.000 ExtPID2Unit All set-ups TRUE -3 Int32
21-33 . 2,  [0]  All set-ups TRUE - Uint8
21-34 . 2,  [0]  All set-ups TRUE - Uint8
21-35 . 2, 0.000 ExtPID2Unit All set-ups TRUE -3 Int32
21-37 . 2,  [ . .] 0.000 ExtPID2Unit All set-ups TRUE -3 Int32
21-38 . 2,   [ . .] 0.000 ExtPID2Unit All set-ups TRUE -3 Int32
21-39 . 2,  [%] 0 % All set-ups TRUE 0 Int32
21-4* . CL 2, -
21-40 . 2, ./ . [0] All set-ups TRUE - Uint8
21-41 . 2,  0.01 N/A All set-ups TRUE -2 Uint16
21-42 . 2,  10000.00 s All set-ups TRUE -2 Uint32
21-43 . 2,  0.00 s All set-ups TRUE -2 Uint16

21-44
. 2,  

5.0 N/A All set-ups TRUE -1 Uint16
21-5* . CL 3, ./ .
21-50 . 3, . . /  [1] % All set-ups TRUE - Uint8
21-51 . 3, . 0.000 ExtPID3Unit All set-ups TRUE -3 Int32
21-52 . 3, . 100.000 ExtPID3Unit All set-ups TRUE -3 Int32
21-53 . 3,  [0]  All set-ups TRUE - Uint8
21-54 . 3,   [0]  All set-ups TRUE - Uint8
21-55 . 3, 0.000 ExtPID3Unit All set-ups TRUE -3 Int32
21-57 . 3,  [ . .] 0.000 ExtPID3Unit All set-ups TRUE -3 Int32
21-58 . 3,   [ . .] 0.000 ExtPID3Unit All set-ups TRUE -3 Int32
21-59 . 3,  [%] 0 % All set-ups TRUE 0 Int32
21-6* . CL 3, -
21-60  3, ./ . [0] All set-ups TRUE - Uint8
21-61 . 3,  0.01 N/A All set-ups TRUE -2 Uint16
21-62 . 3,  10000.00 s All set-ups TRUE -2 Uint32
21-63 . 3,  0.00 s All set-ups TRUE -2 Uint16

21-64
. 3,  

5.0 N/A All set-ups TRUE -1 Uint16

 

AQUA Low Harmonic Drive ic Drive

MG.20.T1.50 - VLT       Danfoss 153

  6



6.4.20 22-**  

.
   

(SR -   )
4-set-up

 

22-0* :
22-00   0 s All set-ups TRUE 0 Uint16
22-01 . . . 0.50 s 2 set-ups TRUE -2 Uint16
22-2*   
22-20 .   [0] . All set-ups FALSE - Uint8
22-21   [0] All set-ups TRUE - Uint8
22-22   [0] All set-ups TRUE - Uint8
22-23    [0] . All set-ups TRUE - Uint8
22-24    10 s All set-ups TRUE 0 Uint16
22-26      [0] . All set-ups TRUE - Uint8
22-27      10 s All set-ups TRUE 0 Uint16
22-3*     
22-30    0.00 kW All set-ups TRUE 1 Uint32
22-31   100 % All set-ups TRUE 0 Uint16
22-32   [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
22-33   [ ] ExpressionLimit All set-ups TRUE -1 Uint16
22-34     [ ] ExpressionLimit All set-ups TRUE 1 Uint32
22-35     [ . .] ExpressionLimit All set-ups TRUE -2 Uint32
22-36   [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
22-37   [ ] ExpressionLimit All set-ups TRUE -1 Uint16
22-38     [ ] ExpressionLimit All set-ups TRUE 1 Uint32
22-39     [ . .] ExpressionLimit All set-ups TRUE -2 Uint32
22-4*  
22-40 .  10 s All set-ups TRUE 0 Uint16
22-41 .     10 s All set-ups TRUE 0 Uint16

22-42
      [ /

] ExpressionLimit All set-ups TRUE 67 Uint16
22-43       [ ] ExpressionLimit All set-ups TRUE -1 Uint16

22-44
     /
 10 % All set-ups TRUE 0 Int8

22-45  0 % All set-ups TRUE 0 Int8
22-46 .  60 s All set-ups TRUE 0 Uint16
22-5*  
22-50    [0] . All set-ups TRUE - Uint8
22-51    10 s All set-ups TRUE 0 Uint16
22-6*   
22-60    [0] . All set-ups TRUE - Uint8
22-61     10 % All set-ups TRUE 0 Uint8
22-62     10 s All set-ups TRUE 0 Uint16
22-7*    
22-75    [0] All set-ups TRUE - Uint8

22-76   
start_to_start_min_on_time

(P2277) All set-ups TRUE 0 Uint16
22-77 .  0 s All set-ups TRUE 0 Uint16
22-78 Minimum Run Time Override [0] All set-ups FALSE - Uint8
22-79 Minimum Run Time Override Value 0.000 ProcessCtrlUnit All set-ups TRUE -3 Int32
22-8* Flow Compensation
22-80  [0] All set-ups TRUE - Uint8

22-81
-  

100 % All set-ups TRUE 0 Uint8
22-82   [0] All set-ups TRUE - Uint8
22-83     [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
22-84     [ ] ExpressionLimit All set-ups TRUE -1 Uint16
22-85     [ / ] ExpressionLimit All set-ups TRUE 67 Uint16
22-86     [ ] ExpressionLimit All set-ups TRUE -1 Uint16
22-87      0.000 N/A All set-ups TRUE -3 Int32
22-88    999999.999 N/A All set-ups TRUE -3 Int32
22-89    0.000 N/A All set-ups TRUE -3 Int32
22-90    0.000 N/A All set-ups TRUE -3 Int32
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6.4.21 23-**  

.
   

(SR -   )
4-set-up  

 

23-0*  

23-00  ExpressionLimit 2 set-ups TRUE 0

TimeOf-
DayWo-

Date
23-01  [0] 2 set-ups TRUE - Uint8

23-02  ExpressionLimit 2 set-ups TRUE 0

TimeOf-
DayWo-

Date
23-03  [1]  2 set-ups TRUE - Uint8
23-04 [0]  2 set-ups TRUE - Uint8
23-0* Timed Actions Settings
23-08 Timed Actions Mode [0] Timed Actions Auto 2 set-ups TRUE - Uint8
23-09 Timed Actions Reactivation [1] 2 set-ups TRUE - Uint8
23-1*  
23-10  [1]  1 set-up TRUE - Uint8
23-11  [1] 1 set-up TRUE - Uint8
23-12   [0] 1 set-up TRUE - Uint8
23-13  1 h 1 set-up TRUE 74 Uint32

23-14    ExpressionLimit 1 set-up TRUE 0
TimeOf-

Day
23-1*  
23-15   [0]  All set-ups TRUE - Uint8

23-16  . 0 N/A 1 set-up TRUE 0
VisStr[20

]
23-5*   

23-50
  

[5]  24 2 set-ups TRUE - Uint8

23-51  ExpressionLimit 2 set-ups TRUE 0
TimeOf-

Day
23-53 . . 0 N/A All set-ups TRUE 0 Uint32
23-54    [0]  All set-ups TRUE - Uint8
23-6*  
23-60  [0]  [ ] 2 set-ups TRUE - Uint8
23-61   0 N/A All set-ups TRUE 0 Uint32

23-62
   

0 N/A All set-ups TRUE 0 Uint32

23-63
   

ExpressionLimit 2 set-ups TRUE 0
TimeOf-

Day

23-64
   

ExpressionLimit 2 set-ups TRUE 0
TimeOf-

Day
23-65 .  ExpressionLimit 2 set-ups TRUE 0 Uint8
23-66    [0]  All set-ups TRUE - Uint8

23-67
   

 [0]  All set-ups TRUE - Uint8
23-8*  
23-80   100 % 2 set-ups TRUE 0 Uint8
23-81   1.00 N/A 2 set-ups TRUE -2 Uint32
23-82 0 N/A 2 set-ups TRUE 0 Uint32
23-83 0 kWh All set-ups TRUE 75 Int32
23-84  0 N/A All set-ups TRUE 0 Int32
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6.4.22 24-**   2

.
   

(SR -   )
4-set-up

 

24-0* . 
24-00   [0] 2 set-ups TRUE - Uint8
24-01 . . [0]  All set-ups TRUE - Uint8
24-02 . . . null All set-ups TRUE - Uint8
24-03 Fire Mode Min Reference ExpressionLimit All set-ups TRUE -3 Int32
24-04 Fire Mode Max Reference ExpressionLimit All set-ups TRUE -3 Int32

24-05
  

0.00 % All set-ups TRUE -2 Int16

24-06
  

[0]  All set-ups TRUE - Uint8
24-07 .   . [0]  All set-ups TRUE - Uint8

24-09
   

[1] , . . 2 set-ups FALSE - Uint8
24-1*  
24-10  [0] 2 set-ups TRUE - Uint8
24-11   0 s 2 set-ups TRUE 0 Uint16
24-9* . . .
24-90  . . [0] . All set-ups TRUE - Uint8
24-91 . . . 1 0.0000 N/A All set-ups TRUE -4 Int32
24-92 . . . 2 0.0000 N/A All set-ups TRUE -4 Int32
24-93 . . . 3 0.0000 N/A All set-ups TRUE -4 Int32
24-94 . . . 4 0.000 N/A All set-ups TRUE -3 Int32
24-95  . [0] . All set-ups TRUE - Uint8
24-96 . .  1 0.0000 N/A All set-ups TRUE -4 Int32
24-97 . .  2 0.0000 N/A All set-ups TRUE -4 Int32
24-98 . .  3 0.0000 N/A All set-ups TRUE -4 Int32
24-99 . .  4 0.000 N/A All set-ups TRUE -3 Int32
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6.4.23 25-**  

.
   

(SR -   )
4-set-up  

 

25-0*  
25-00 - [0] 2 set-ups FALSE - Uint8
25-02  [0]  2 set-ups FALSE - Uint8
25-04  [0] All set-ups TRUE - Uint8
25-05   [1] 2 set-ups FALSE - Uint8
25-06  2 N/A 2 set-ups FALSE 0 Uint8
25-2*   
25-20    . 10 % All set-ups TRUE 0 Uint8
25-21  100 % All set-ups TRUE 0 Uint8

25-22   
casco_staging_bandwidth

(P2520) All set-ups TRUE 0 Uint8
25-23    ( ) 15 s All set-ups TRUE 0 Uint16

25-24
  . 

( ) 15 s All set-ups TRUE 0 Uint16
25-25  10 s All set-ups TRUE 0 Uint16
25-26    [0] All set-ups TRUE - Uint8
25-27   . [1] All set-ups TRUE - Uint8
25-28   . 15 s All set-ups TRUE 0 Uint16
25-29  [1] All set-ups TRUE - Uint8
25-30  15 s All set-ups TRUE 0 Uint16
25-4*  
25-40   10.0 s All set-ups TRUE -1 Uint16
25-41   2.0 s All set-ups TRUE -1 Uint16
25-42  ExpressionLimit All set-ups TRUE 0 Uint8
25-43  ExpressionLimit All set-ups TRUE 0 Uint8

25-44
  .  [ /

] 0 RPM All set-ups TRUE 67 Uint16
25-45   .  [ ] 0.0 Hz All set-ups TRUE -1 Uint16
25-46    [ / ] 0 RPM All set-ups TRUE 67 Uint16
25-47    [ ] 0.0 Hz All set-ups TRUE -1 Uint16
25-5*  
25-50   [0] . All set-ups TRUE - Uint8
25-51   [0] All set-ups TRUE - Uint8
25-52   24 h All set-ups TRUE 74 Uint16

25-53
  

0 N/A All set-ups TRUE 0 VisStr[7]

25-54   ExpressionLimit All set-ups TRUE 0

TimeOf-
DayWo-

Date
25-55 ,   < 50% [1] All set-ups TRUE - Uint8
25-56    [0] All set-ups TRUE - Uint8

25-58
  .  

0.1 s All set-ups TRUE -1 Uint16

25-59
    

0.5 s All set-ups TRUE -1 Uint16
25-8* 

25-80  0 N/A All set-ups TRUE 0
VisStr[25

]

25-81  0 N/A All set-ups TRUE 0
VisStr[25

]
25-82  0 N/A All set-ups TRUE 0 Uint8
25-83  0 N/A All set-ups TRUE 0 VisStr[4]
25-84    0 h All set-ups TRUE 74 Uint32

25-85
    

0 h All set-ups TRUE 74 Uint32
25-86   [0]  All set-ups TRUE - Uint8
25-9* 
25-90  [0] . All set-ups TRUE - Uint8
25-91  0 N/A All set-ups TRUE 0 Uint8
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6.4.24 26-** .  . /  MCB 109

.
   

(SR -   )
4-set-up

 

26-0* . . /
26-00  X42/1, [1] All set-ups TRUE - Uint8
26-01  X42/3, [1] All set-ups TRUE - Uint8
26-02  X42/5, [1] All set-ups TRUE - Uint8
26-1*   X42/1
26-10  X42/1, . . 0.07 V All set-ups TRUE -2 Int16
26-11  X42/1, . . 10.00 V All set-ups TRUE -2 Int16
26-14  X42/1, . . ./ . 0.000 N/A All set-ups TRUE -3 Int32
26-15  X42/1, . . ./ .c 100.000 N/A All set-ups TRUE -3 Int32
26-16  X42/1, .  0.001 s All set-ups TRUE -3 Uint16
26-17  X42/1,  [1] All set-ups TRUE - Uint8
26-2*   X42/3
26-20  X42/3, . . 0.07 V All set-ups TRUE -2 Int16
26-21  X42/3, . . 10.00 V All set-ups TRUE -2 Int16
26-24  3,  ./ . 0.000 N/A All set-ups TRUE -3 Int32
26-25  X42/3,  ./ . 100.000 N/A All set-ups TRUE -3 Int32
26-26  X42/3, .  0.001 s All set-ups TRUE -3 Uint16
26-27  X42/3,  [1] All set-ups TRUE - Uint8
26-3*   X42/5
26-30  X42/5, . . 0.07 V All set-ups TRUE -2 Int16
26-31  X42/5, . . 10.00 V All set-ups TRUE -2 Int16
26-34  X42/5, . . ./ . 0.000 N/A All set-ups TRUE -3 Int32
26-35  X42/5, . . ./ .c 100.000 N/A All set-ups TRUE -3 Int32
26-36  X42/5, .  0.001 s All set-ups TRUE -3 Uint16
26-37  X42/5,  [1] All set-ups TRUE - Uint8
26-4* .  X42/7
26-40  X42/7, [0]  All set-ups TRUE - Uint8
26-41  X42/7, . 0.00 % All set-ups TRUE -2 Int16
26-42  X42/7, . 100.00 % All set-ups TRUE -2 Int16
26-43  X42/7, -   0.00 % All set-ups TRUE -2 N2
26-44  X42/7, . - 0.00 % 1 set-up TRUE -2 Uint16
26-5* .  X42/9
26-50  X42/9, [0]  All set-ups TRUE - Uint8
26-51  X42/9, . 0.00 % All set-ups TRUE -2 Int16
26-52  X42/9, . 100.00 % All set-ups TRUE -2 Int16
26-53  X42/9, -   0.00 % All set-ups TRUE -2 N2
26-54  X42/9, . - 0.00 % 1 set-up TRUE -2 Uint16
26-6* . . X42/11
26-60  X42/11, [0]  All set-ups TRUE - Uint8
26-61  X42/11, . 0.00 % All set-ups TRUE -2 Int16
26-62  X42/11, . 100.00 % All set-ups TRUE -2 Int16
26-63  X42/11, -   0.00 % All set-ups TRUE -2 N2
26-64  X42/11, . - 0.00 % 1 set-up TRUE -2 Uint16
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6.5   - 

6.5.1 Operation/Display 0-** 

.
 #

   4 
 302  

0-0*  
0-01 [0] 1 set-up TRUE - Uint8
0-04 .     ( .) [1] . All set-ups TRUE - Uint8
0-1* .  .
0-10  [1]  1 1 set-up TRUE - Uint8
0-11  [1]  1 All set-ups TRUE - Uint8
0-12    [0]  All set-ups FALSE - Uint8
0-13 :  0 N/A All set-ups FALSE 0 Uint16
0-14 : . / 0 N/A All set-ups TRUE 0 Int32
0-2*  
0-20   1.1, 30112 All set-ups TRUE - Uint16
0-21   1.2, 30110 All set-ups TRUE - Uint16
0-22   1.3, 30120 All set-ups TRUE - Uint16
0-23   2, 30100 All set-ups TRUE - Uint16
0-24   3, 30121 All set-ups TRUE - Uint16
0-25  ExpressionLimit 1 set-up TRUE 0 Uint16
0-4*  
0-40  [Hand on]  LCP [1] All set-ups TRUE - Uint8
0-41  [Off]  LCP [1] All set-ups TRUE - Uint8
0-42  [Auto on]  LCP [1] All set-ups TRUE - Uint8
0-43  [Reset]  LCP [1] All set-ups TRUE - Uint8
0-5* /
0-50   LCP [0]  All set-ups FALSE - Uint8
0-51  [0]  All set-ups FALSE - Uint8
0-6* 
0-60   100 N/A 1 set-up TRUE 0 Int16
0-61      [0]  1 set-up TRUE - Uint8
0-65   200 N/A 1 set-up TRUE 0 Int16
0-66      [0]  1 set-up TRUE - Uint8

 

AQUA Low Harmonic Drive ic Drive

MG.20.T1.50 - VLT       Danfoss 159

  6



6.5.2 Digital In/Out 5-** 

.
 #

   4 
 302  

5-0*   /
5-00   / [0] PNP All set-ups FALSE - Uint8
5-01  27, [0] All set-ups TRUE - Uint8
5-02 ,  29 [0] All set-ups x TRUE - Uint8
5-1* . 
5-10  18,  [8] All set-ups TRUE - Uint8
5-11  19,  [0]  All set-ups TRUE - Uint8
5-12  27,  [0]  All set-ups TRUE - Uint8
5-13  29,  [0]  All set-ups TRUE - Uint8
5-14  32,  [90]  . . All set-ups TRUE - Uint8
5-15  33,  [91]   DC All set-ups TRUE - Uint8
5-16  X30/2,  [0]  All set-ups TRUE - Uint8
5-17  X30/3,  [0]  All set-ups TRUE - Uint8
5-18  X30/4,  [0]  All set-ups TRUE - Uint8
5-19  37,  [1] . . . . 1 set-up TRUE - Uint8
5-20  X46/1,  [0]  All set-ups TRUE - Uint8
5-21  X46/3,  [0]  All set-ups TRUE - Uint8
5-22  X46/5,  [0]  All set-ups TRUE - Uint8
5-23  X46/7,  [0]  All set-ups TRUE - Uint8
5-24  X46/9,  [0]  All set-ups TRUE - Uint8
5-25  X46/11,  [0]  All set-ups TRUE - Uint8
5-26  X46/13,  [0]  All set-ups TRUE - Uint8
5-3*  
5-30  27,  [0]  All set-ups TRUE - Uint8
5-31 . 29, . . [0]  All set-ups x TRUE - Uint8
5-32  30/6, .  (MCB 101) [0]  All set-ups TRUE - Uint8
5-33  30/7, .  (MCB 101) [0]  All set-ups TRUE - Uint8
5-4* 
5-40  [0]  All set-ups TRUE - Uint8
5-41  , 0.30 s All set-ups TRUE -2 Uint16
5-42  , 0.30 s All set-ups TRUE -2 Uint16

 

6.5.3 Comm. and Options 8-** 

.
 #

   4 
 302  

8-0*  
8-01  [0] ./ . . All set-ups TRUE - Uint8
8-02   null All set-ups TRUE - Uint8
8-03    1.0 s 1 set-up TRUE -1 Uint32
8-04    [0] . 1 set-up TRUE - Uint8
8-05   [1] 1 set-up TRUE - Uint8
8-06    [0]  All set-ups TRUE - Uint8
8-3*   
8-30 [1] FC MC 1 set-up TRUE - Uint8
8-31 2 N/A 1 set-up TRUE 0 Uint8
8-32     FC [2] 9600 1 set-up TRUE - Uint8
8-35   10 ms All set-ups TRUE -3 Uint16
8-36   5000 ms 1 set-up TRUE -3 Uint16
8-37 .   25 ms 1 set-up TRUE -3 Uint16
8-5* /
8-53  [3]  All set-ups TRUE - Uint8
8-55  [3]  All set-ups TRUE - Uint8
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6.5.4 Special Functions 14-** 

.
 #

   4 
 302  

14-2*  
14-20  [0]  All set-ups TRUE - Uint8
14-21  . 10 s All set-ups TRUE 0 Uint16
14-22  [0]  All set-ups TRUE - Uint8
14-23 .  null 2 set-ups FALSE - Uint8
14-28  [0]  All set-ups TRUE - Uint8
14-29  0 N/A All set-ups TRUE 0 Int32
14-5*  
14-50  - [1] On 1 set-up FALSE - Uint8
14-53  . [1] All set-ups TRUE - Uint8
14-54 Bus Partner 1 N/A 2 set-ups TRUE 0 Uint16
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6.5.5 FC Information 15-** 

.
 #

   4 
 302

 
 

15-0*  
15-00    0 h All set-ups FALSE 74 Uint32
15-01   0 h All set-ups FALSE 74 Uint32
15-03 -   0 N/A All set-ups FALSE 0 Uint32
15-04 -  0 N/A All set-ups FALSE 0 Uint16
15-05 -  0 N/A All set-ups FALSE 0 Uint16
15-07   [0]  All set-ups TRUE - Uint8
15-1* . . 
15-10  0 2 set-ups TRUE - Uint16
15-11  ExpressionLimit 2 set-ups TRUE -3 TimD
15-12  [0] FALSE 1 set-up TRUE - Uint8
15-13  [0] . 2 set-ups TRUE - Uint8

15-14
-   

50 N/A 2 set-ups TRUE 0 Uint8
15-2*  .
15-20  : 0 N/A All set-ups FALSE 0 Uint8
15-21  : 0 N/A All set-ups FALSE 0 Uint32
15-22  : 0 ms All set-ups FALSE -3 Uint32
15-3* . .

15-30
 : 

0 N/A All set-ups FALSE 0 Uint16

15-31
 :

0 N/A All set-ups FALSE 0 Int16
15-32  : 0 s All set-ups FALSE 0 Uint32
15-4* . 
15-40  0 N/A All set-ups FALSE 0 VisStr[6]
15-41  0 N/A All set-ups FALSE 0 VisStr[20]
15-42 0 N/A All set-ups FALSE 0 VisStr[20]
15-43  0 N/A All set-ups FALSE 0 VisStr[5]
15-44  0 N/A All set-ups FALSE 0 VisStr[40]
15-45  0 N/A All set-ups FALSE 0 VisStr[40]
15-46   0 N/A All set-ups FALSE 0 VisStr[8]
15-47     0 N/A All set-ups FALSE 0 VisStr[8]
15-48 .  LCP 0 N/A All set-ups FALSE 0 VisStr[20]
15-49     0 N/A All set-ups FALSE 0 VisStr[20]
15-50     0 N/A All set-ups FALSE 0 VisStr[20]
15-51   0 N/A All set-ups FALSE 0 VisStr[10]
15-53    0 N/A All set-ups FALSE 0 VisStr[19]
15-6* . 
15-60 .  0 N/A All set-ups FALSE 0 VisStr[30]

15-61
 . . .

. 0 N/A All set-ups FALSE 0 VisStr[20]

15-62
   .

0 N/A All set-ups FALSE 0 VisStr[8]

15-63
  .

0 N/A All set-ups FALSE 0 VisStr[18]
15-70 .    A 0 N/A All set-ups FALSE 0 VisStr[30]
15-71   .  0 N/A All set-ups FALSE 0 VisStr[20]
15-72 .    0 N/A All set-ups FALSE 0 VisStr[30]
15-73   .  0 N/A All set-ups FALSE 0 VisStr[20]
15-74 .    C0 0 N/A All set-ups FALSE 0 VisStr[30]
15-75   .  0 0 N/A All set-ups FALSE 0 VisStr[20]
15-76 .    C1 0 N/A All set-ups FALSE 0 VisStr[30]
15-77   .  1 0 N/A All set-ups FALSE 0 VisStr[20]
15-9* .  .
15-92  0 N/A All set-ups FALSE 0 Uint16
15-93  0 N/A All set-ups FALSE 0 Uint16
15-98 . 0 N/A All set-ups FALSE 0 VisStr[40]
15-99  0 N/A All set-ups FALSE 0 Uint16

 

ic Drive AQUA Low Harmonic Drive

162 MG.20.T1.50 - VLT       Danfoss

6  



6.5.6 Data Readouts 16-** 

.
 #

   4 
 302  

16-0*  
16-00  0 N/A All set-ups FALSE 0 V2
16-03  0 N/A All set-ups FALSE 0 V2
16-3*  
16-30   . 0 V All set-ups FALSE 0 Uint16
16-34 . . 0 °C All set-ups FALSE 100 Uint8
16-35   0 % All set-ups FALSE 0 Uint8
16-36 .  ExpressionLimit All set-ups FALSE -2 Uint32
16-37 . . ExpressionLimit All set-ups FALSE -2 Uint32
16-39   0 °C All set-ups FALSE 100 Uint8
16-40   [0] No All set-ups TRUE - Uint8
16-49   0 N/A All set-ups TRUE 0 Uint8
16-6*   
16-60  0 N/A All set-ups FALSE 0 Uint16
16-66   [ ] 0 N/A All set-ups FALSE 0 Int16
16-71   [ ] 0 N/A All set-ups FALSE 0 Int16
16-8* Fieldbus   FC
16-80 Fieldbus,   1 0 N/A All set-ups FALSE 0 V2
16-84   . -  0 N/A All set-ups FALSE 0 V2
16-85  FC, .  1 0 N/A All set-ups FALSE 0 V2
16-9*  
16-90   0 N/A All set-ups FALSE 0 Uint32
16-91    2 0 N/A All set-ups FALSE 0 Uint32
16-92  0 N/A All set-ups FALSE 0 Uint32
16-93   2 0 N/A All set-ups FALSE 0 Uint32
16-94 .  0 N/A All set-ups FALSE 0 Uint32

 

6.5.7  AF 300-** 

           Low Harmonic Drive,  . 300-10.

. 
#

   4 
 302  

300-0*  
300-00   [0] All set-ups TRUE - Uint8
300-01  [0] All set-ups TRUE - Uint8
300-1*  
300-10 . . . ExpressionLimit 2 set-ups FALSE 0 Uint32
300-2*  CT
300-20 . . -  CT ExpressionLimit 2 set-ups FALSE 0 Uint32
300-21 . . -  CT [1] 5A 2 set-ups FALSE - Uint8
300-22   342 V 2 set-ups FALSE 0 Uint32
300-24 . CT [0] L1, L2, L3 2 set-ups FALSE - Uint8
300-25 -  [0] 2 set-ups FALSE - Uint8
300-26 . CT [1]  2 set-ups FALSE - Uint8
300-29  . CT [0] . All set-ups FALSE - Uint8
300-3* 
300-30  0.0 A All set-ups TRUE -1 Uint32
300-35  Cos 0.500 N/A All set-ups TRUE -3 Uint16
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6.5.8  AF301-** 

. 
#

   4 
 302  

301-0* . 
301-00   [A] 0.00 A All set-ups TRUE -2 Int32
301-01   [%] 0.0 % All set-ups TRUE -1 Int32
301-1* . 
301-10 THD  [%] 0.0 % All set-ups TRUE -1 Uint16
301-12  0.00 N/A All set-ups TRUE -2 Uint16
301-13 Cos 0.00 N/A All set-ups TRUE -2 Int16
301-14  0.0 A All set-ups TRUE -1 Uint32
301-2*  
301-20   [A] 0 A All set-ups TRUE 0 Int32
301-21  0 Hz All set-ups TRUE 0 Uint8
301-22 .   [A] 0 A All set-ups TRUE 0 Int32
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7    RS-485

7.1.1  

RS-485 –   ,     , . .       

               32 .

   .    , ,       ,  

 .          ,    .

     ,     (S801)  ,  

   .        (STP)    .

           ,      .  

        ,        

.              ,

      .

           .   

   .

:     (STP)

: 120 

 :   1200  (  

)

  500   

 

7.1.2  

     RS-485   ( .  ):

1.      68 (P+)  69 (N-)      .

2.      .

    

  

   .

 7.1:   

 7.2:   
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7.1.3    RS 485

   RS-485   dip-

     

.

  DIP- : OFF

( .).

  

 

7.1.4  

     ,      RS-485

        , , ,   .

  RS-485          ,    -

  .    200  (8 ),     

  ,  ,       .     ,

 RS-485           90 .
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 ,    ,   ,  Danfoss   .   

     -      .

        126  .      

    .         :   

;       .     .

         (     ).

   RS-485, . .   RS-485,    .   

  ;    8         16 ,  

  .      .

7.3  

7.3.1 FC 300   

        ,   .

 

. 8-30 Protocol

. 8-31 Address 1 - 126

. 8-32 FC Port Baud Rate 2400 - 115200

. 8-33 Parity / Stop Bits   , 1   (  )
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7.4     

7.4.1   ( )

      .   8  ,   . 

    ,    "1"    ( .e.   

   8       ).    ,      

11.

 

7.4.2  

      (STX) = 02 Hex,    ,    (LGE),  ,

    (ADR).      (  ,   

).     (BCC).

 

7.4.3   (LGE)

  –          ADR    BCC.

 ,  4  , : LGE = 4 + 1 + 1 = 6 

 ,  12  , : LGE = 12 + 1 + 1 = 14 

 ,  , 101)+n 

1)  10   ,  “n’”    (    ).

 

7.4.4    (ADR)

    .

     1-31  1-126.

1.   1-31:

 7 = 0 (    1-31)

 6  

 5 = 1:  ,   (0-4)  

 5 = 0:   

 0-4 =    1-31
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2.   1-126:

 7 = 1 (    1-126)

 0-6 =    1-126

 0-6 = 0:  

            .

 

7.4.5    (BCC) 

     "  ".        

(BCS)  0.

 

7.4.6   

      .    ,        

 ( => ),      ( => ).

   :

   (PCD):

 PCD   ,     (2 ),  :   ,   

 (2 ),  :

-      (    )

-       (     ).

 :

          .     12  (6

)      .
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 :

          .

 

7.4.7  PKE

 PKE   :    +  AK     PNU:

  12-15              

 .

 :   

  

15 14 13 12

0 0 0 0  

0 0 0 1   

0 0 1 0      ( )

0 0 1 1      (  )

1 1 0 1        (  )

1 1 1 0        ( )

1 1 1 1 /  

   

 

15 14 13 12

0 0 0 0  

0 0 0 1    ( )

0 0 1 0    (  )

0 1 1 1     

1 1 1 1  
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     ,    :

 0111    

-      (PWE)    :

 PWE (16- .)   

0     .

1       .

2     .

3     .

4    .

5       .

11            .

       .

82       .

83   ,    .

 

7.4.8   (PNU)

  0-11   .          

.

 

7.4.9  (IND)

         /  ,   , ,

. 15-30  :  .      –   .

      .

 

7.4.10   (PWE)

     2  (4 ),        (AK).   PWE   

,    .     ( ),      PWE 

      .

        (  ),       PWE

   .      ,     , ,

. 0-01 ,  [0]   ,  [4]  ,        

 PWE. .  –   .      ,  

  9 (  ).

. 15-40   ... . 15-53        9.

,          . 15-40  .     ( ) 

 ,     .        (LGE). 

     ,       .

      PWE,    (AK)   16-   'F'.    

   "4".

   ,      .       PWE,

   (AK)   16-   'F'.        "5".
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7.4.11  ,  FC 300

  ,      .
 

3  16

4  32

5    8

6    16

7    32

9  

10  

13  

33

35  

 

7.4.12  

      

"  ".     

 .     

  .

   . 4-12   

 [ ]  0,1.

     

 10 ,      100. 

 0,1 ,    

 0,1.  ,  100    10,0.

 

 

74 0,1

2 100

1 10

0 1

-1 0,1

-2 0,01

-3 0,001

-4 0,0001

-5 0,00001

 

7.4.13    (PCD):

         16 ,      .

PCD 1 PCD2

  (    )  

    (  )   
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7.5 

7.5.1   

  . 4-14     [ ],    100 .

   .

PKE = E19E Hex -     . 4-14  

  [ ]

IND = 0000 Hex

PWEHIGH = 0000 Hex

PWELOW = 03E8 Hex -   1000, 

 100 , . "  ".

   :

. . 4-14     [ ]

   ,      

  “E”.   4-14  16-  

 19E.

       :

 

7.5.2   

   . 3-41   1

PKE = 1155 Hex -    . 3-41   1

IND = 0000 Hex

PWEHIGH = 0000 Hex

PWELOW = 0000 Hex

  . 3-41   1  10 , 

      :

3E8 Hex    1000.    . 3-41   1  - 2,   0,01.

. 3-41   1      32.
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7.6    

7.6.1   

  (PNU)    ,       Modbus.  

   Modbus   ,  10 x  .

 

7.6.2  

   "  65" ,       :     

(  65 = 1)     (  65 = 0).

 

7.6.3 IND ( )

       9    .

 

7.6.4  

,     ,    ,    .   

 – 20 .          ,   , 

.          ,   , 

  .

 

7.6.5  

      ,    .    

    ,           

. .  .

 

7.6.6  

  

    int16, int32, uint8, uint16  uint32.     4x (40001 – 4FFFF).  

    03HEX "     ".     

 6HEX "    "    (16 )   10HEX "    "

   (32 ).   :  1  (16 )  10  (20 ).

  

   –  ;     4x (40001 – 4FFFF).     

03HEX "    "      10HEX "    ". 

 :  1  (2 )  10  (20 ).
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8   

  (L1, L2, L3):

 380-480  +5%

   /  :

           ,     

   ,    15%     ,   

.             10% 

  .

  50/60  ±5%

.     3,0 %    

   ( ) > 0,98     

   (cos )  (> 0,98)

    (THiD) < 5%

    L1, L2, L3   1   2 

        EN60664-1    III/   2

    ,       100,000  ( . ),  

480/690 .

  (U, V, W)

 0-100 %   

. 0 - 800* 

    

  1 -3600 

*     

  :

  (  )   110 %   1 *

   135 %    0,5 *

   (  )   110 %   1 *

*          .

   :

  /   150 

  /   300 

.    , ,     *

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

.  ,        1 2/18 AWG

.  ,          0,5 2/20 AWG

.  ,    0,25 2

*   .    .

 :

  4 (6)

 18, 19, 27 1), 29 1), 32, 33,

PNP  NPN

 0 - 24   

 ,  «0» PNP < 5   

 ,  «1» PNP > 10   

 ,  «0» NPN > 19   

 ,  «1» NPN < 14   

   28   

 , Ri  4 

         (PELV)    .

1)  27  29      .
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 :

  2

 53, 54

  

  S201  S202

  S201/S202 = OFF (U) – 

 :  0  +10  ( )

 , Ri  10 

  20 

  S201/S202 = ON (I) – 

  0/4  20  ( )

 , Ri  200 

 30 

   10  (+ )

     0,5 %   

 : 200 

        (PELV)    .

 :

  2

   29, 33

    29, 33 110  (  )

    29, 33 5  (  )

    29, 33 4 

 . ,   

   28   

 , Ri  4 

    (0,1 – 1 )    0,1 %   

 :

   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).
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 :

 /  : 2

 27, 29 1)

   /  0 - 24 B

.   (   ) 40 

.    1 

.     10 

     0 

     32 

     0,1 %   

   12 

1)  27  29      .

        (PELV)    .

 , 24   :

 12, 13

. : 200 

  24          (PELV),      ,  

     .

 :

  2

 01,  1-3 ( ), 1-2 ( )

.    (AC-1)1) 1-3 (   ), 1-2 (   ) (

) ~240 , 2 A

.    (AC-15)1) (    cos  0,4) 240   , 0,2 

.    (DC-1)1) 1-2 (   ), 1-3 (   )

(  ) 60   , 1A

.    (DC-13)1) (  ) 24   , 0,1 A

 02,  4-6 ( ), 4-5 ( )

.    (AC-1)1) 4-5 (   ) (  )2)3) 400   , 2 A

.    (AC-15)1) 4-5 (   ) (    cos  0,4) 240   , 0,2 

.    (DC-1)1) 4-5 (   ) (  ) 80   , 2 A

.    (DC-13)1) 4-5 (   ) (  ) 24   , 0,1 A

.    (AC-1)1) 4-6 (   ) (  ) 240   , 2 A

.    (AC-15)1) 4-6 (   ) (    cos  0,4) 240   , 0,2 A

.   (DC-1)1) 4-6 (   ) (  ) 50   , 2 

.    (DC-13)1) 4-6 (   ) (  ) 24   , 0,1 A

    1-3 (   ), 1-2

(   ), 4-6 (   ), 4-5

(   ) 24    10 , 24    20 

        EN60664-1    III/   2

1) IEC 60947,  4  5

            (PELV).

2)    II

3)  UL 300    2 

 ,  10 =:

 50

 10,5  0,5 

. 25 

  10          (PELV)    .

 :

      0 - 1000 : +/- 0,003 

   (  18, 19, 27, 29, 32, 33) :  2 

   (  ) 1:100   
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    (  ) 30 - 4000 / :     8 /

      4-   

 :

,  D  E IP 21, IP 54 ( )

,  F IP 21, IP 54 ( )

  0,7 

 5 - 95 % (IEC 721-3-3);  3K3 (  )   

  (IEC 60068-2-43),  H2S  Kd

     IEC 60068-2-43 H2S (10 )

   (    60 AVM )

-   . 55  C1)

-    ,   EFF2 . 50  C1)

-      . 45  C1)

1)     .   ,   .

.         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

. ,   .

   :

 : 5 

 ,     USB:

  USB 1.1 (  )

 USB  USB « »  

     USB  / .

 USB       (   PELV)    .

  USB       .   USB  

         USB-  .

   :

•      .

•          . 

      ,       ,    

  ( :        , ,   . .).

•         U, V, W.

•            (   

).

•            

   .

•           U, V, W.
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   3 x 380-480 ~
P160 P200 P250

 
  

  [ ]  
400 

160 200 250

    
[ . .]   460 250 300 350

  IP21 D11 D11 D11
  IP54 D11 D11 D11

 

(  400 ) [A] 315 395 480

 (  
 60 )

(  400 ) [A]
347 435 528

(  460/ 480 ) [A] 302 361 443

 (  
 60 )

(  460/ 480 ) [A]
332 397 487

 
(  400 ) [ ] 218 274 333

  
(  460 ) [ ] 241 288 353

.  

(  400 ) [A] 304 381 463

(  460/ 480 ) [A] 291 348 427

 
.   ( ,

   
 [ 2 (AWG2))]

2 x 185
(2 x 300 )

2 x 185
(2 x 300 )

2 x 185
(2 x 300 )

 
. 

 [A] 1
400 500 630

 

  
 

 .  [ ] 4), 400
4029 5130 5621

 

  
 

 .  [ ] 4), 460
3892 4646 5126

   ,
400 4954 5714 6234

   ,
460 5279 5819 6681

 ,
 IP21, IP 54 [ ] 380 380 406

  
4) 0,96

 . 0 - 800 

   110 C 110 C 110 C

 
  

  60 C
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   3 x 380-480 ~
P315 P355 P400 P450

 
 

   [ ]
  400 

315 355 400 450

 
  

 [ . .] 
 460 

450 500 600 600

  IP21 E7 E7 E7 E7
  IP54 E7 E7 E7 E7

 

(  400 ) [A] 600 658 745 800

(    60
)

(  400 ) [A]

660 724 820 880

(  460/ 480 ) [A] 540 590 678 730

(    60
)

(  460/ 480 ) [A]

594 649 746 803

 
(  400 ) [ ] 416 456 516 554

  
(  460 ) [ ] 430 470 540 582

.  

(  400 ) [A] 590 647 733 787

(  460/ 480 ) [A] 531 580 667 718

 

.  ,
,   

 
[ 2 (AWG2))]

4x240
(4x500 )

4x240
(4x500 )

4x240
(4x500 )

4x240
(4x500 )

 

. 
 , 

 [ 2

(AWG2))]

2 x 185
(2 x 350 )

2 x 185
(2 x 350 )

2 x 185
(2 x 350 )

2 x 185
(2 x 350 )

 
. 

 [A] 1
700 900 900 900

 

 
 

 .  [ ]
4), 400 

6704 7528 8671 9469

 

 
 

 .  [ ]4),
460 

5930 6724 7820 8527

  
, 400 6607 7049 7725 8234

  
, 460 6670 7023 7697 8099

 ,
 IP21, IP 54 [ ] 596 623 646 646

  
4) 0,96

 . 0 - 600 

  
 110 C

 
 

  
 

68 C
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   3 x 380-480 ~
P500 P560 P630 P710

 
  

  [ ]  
400 

500 560 630 710

    
[ . .]   460 650 750 900 1000

  IP21, 54 F17 F17 F17 F17
 

(  400 ) [A] 880 990 1120 1260

 (  
 60 )

(  400 ) [A]
968 1089 1232 1386

(  460/ 480 ) [A] 780 890 1050 1160

 (  
 60 )

(  460/ 480 ) [A]
858 979 1155 1276

 
(  400 ) [ ] 610 686 776 873

  
(  460 ) [ ] 621 709 837 924

.  

(  400 ) [A] 857 964 1090 1227

 (  460/ 480 )
[A] 759 867 1022 1129

.  
  [ 2

(AWG2))]

8x150
(8x300 )

.  
   F1/F2

[ 2 (AWG2))]

8x240
(8x500 )

.  
   F3/F4

[ 2 (AWG2))]

8x456
(8x900 )

 
.  

,  
 [  2(AWG2))]

4x120
(4x250 )

 
.  

,  
[ 2 (AWG2))]

4x185
(4x350 )

 
. 

 [A] 1
1600 2000

 
  

   .
 [ ]4), 400 , F1  F2

10647 12338 13201 15436

 
  

   .
 [ ]4), 460 , F1  F2

9414 11006 12353 14041

 

.  1 FRI,
 

 ,
, F3  F4

963 1054 1093 1230

 .  400

 ,
 IP21, IP 54 [ ] 2009

 , 
 [ ] 1004

 , 
 [ ] 1005

  
4) 0,96

 . 0-600 

   95 C

 
  

  68 C
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1)        .

2)   .

3)        5       .

4)        , ,      

+/-15 % (         ).  ,    

 (  eff2/eff3).            .  

       ,     .LCP

      .       

      30 . (            

         4    .)

  ,        ,    

 +/-5 %.

8.2   

D E F  

 [ ] 380 - 480 380 - 480 380 - 480  

, RMS [A] 120 210 330  

  [A] 340 595 935   

 ( . ) [%]  60    10 

  [ ] < 0,5  

  - 

  [ ]

< 40  

  - 

( )  

[ ]

< 20  

 - 

  [%]

< 20  

 - 

  [%]

< 10  

 8.1:    (LHD  AF)
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9  

9.1     - 
 (  LCP)

             

    .

     ,      .      

.     ,   .

       .        

   .

     :

1.    [RESET]    LCP .

2.       « ».

3.    / .

4.       [Auto Reset],       VLT AQUA .

. 14-20       VLT AQUA

       [RESET]  LCP,  [AUTO ON]  [HAND ON] 

  [AUTO ON]  [HAND ON].

     ,    ,          

   ( .     ).

 ,    ,   ,    ,  

       .     

   ,          ,    .

 ,       ,        

 . 14-20  . ( :      !)

          ,   ,  ,    

  ,   ,       –   

.

  , ,  . 1-90   .       

 ,         .     ,

    .
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/
 /

 
  

1    10 X    
2   (X) (X)  6-01
3  (X)   1-80
4   (X) (X) (X) 14-12
5     . X    
6     . X    
7  . X X   
8  . X X   
9  X X   
10  (X) (X)  1-90
11    (X) (X)  1-90
12   X X   
13  X X X  
14   X X X  
15    X X  
16   X X  
17 -   (X) (X)  8-04
23   X    
24   X   14-53
25    X    
26     (X) (X)  2-13
27    X X   
28  (X) (X)  2-15
29   X X X  
30   U (X) (X) (X) 4-58
31   V (X) (X) (X) 4-58
32   W (X) (X) (X) 4-58
33  -    X X  
34     fieldbus X X   
35   X X   
36   X X   
37  X X   
39   X X  
40     27 (X)   5-00, 5-01
41     29 (X)   5-00, 5-02
42    . 30/6 (X)   5-32
42    . X30/7 (X)   5-33
46    X X  
47    24 X X X  
48    1,8  X X  
49  X    
50    X   
51   Unom  Inom  X   
52    Inom  X   
53     X   
54     X   
55     X   
56    X   
57 -   X   
58   X X   
59   X    
60  X    
62  .   X    
64  X    
65   X X X  
66   X    
67   .  X   
68    X1)   
69    X X  
70   FC   X  
71 PTC 1  X X1)   
72    X1)  
73        

76   X    
79 . . PS  X X  
80  .    X   
91     54   X  
92  X X  22-2*
93   X X  22-2*
94  X X  22-5*
95  X X  22-6*
96  X   22-7*
97  X   22-7*
98  X   0-7*

 9.1:    /
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/
 /

 
  

220  -   X   
243  IGBT X X   
244  X X X  
245   X X  
246    X X  
247 .   X X  
248 . . PS  X X  
250    X  
251    X X  

 9.2:    /

(X)   

1)      . 14-20  

 –     .          

        ( . 5-1* [1]).  ,   ,  

      .    –     

         .     

       .

 

  
    

      
16- . .   .  

0 00000001 1    
1 00000002 2     

2 00000004 4       . ./  .
.

3 00000008 8 .  .   
4 00000010 16 . - . . 

TO
. - . .  TO  

5 00000020 32     
6 00000040 64     
7 00000080 128  . .  . .  . 
8 00000100 256   ETR   ETR   
9 00000200 512    . 
10 00000400 1024 . . . . . .  . 
11 00000800 2048 . . . . . .   
12 00001000 4096   . . . 
13 00002000 8192  -    . ..
14 00004000 16384      . 
15 00008000 32768   OK   .

16 00010000 65536  .  .  
17 00020000 131072   . 10  
18 00040000 262144    
19 00080000 524288   U   
20 00100000 1048576   V . IGBT  
21 00200000 2097152   W   
22 00400000 4194304   Fieldbus   Fieldbus  
23 00800000 8388608  . . 24  . . 24  
24 01000000 16777216    
25 02000000 33554432  . . 1,8    

26 04000000 67108864   .  
27 08000000 134217728 . IGBT   
28 10000000 268435456  .   
29 20000000 536870912    
30 40000000 1073741824    

 9.3:    ,      

  ,           

      fieldbus.  . . 16-90   , . 16-92 

  . 16-94 .  .
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9.1.1   

 1,  10 

     10    50.

     50,   

 10  . . 15   . 590 .

       

    

.

 :     50.

   ,   

.    ,  

.

/   2, 

 

      

    -   

. 6-01.        

50%   ,   

.       

  ,  .

 :

      .

 53  54    ,  55

.  11  12 MCB 101  ,  10

.  1, 3, 5 MCB 109  ,  2, 4,

6 ).

,     

     .

    .

/   3,  

      . 

      

     . 1-80.

 :   

  .

/   4,  

        

  .    

      .

    14-12,  

 

 :    

     .

 5,   :  

   ( . )  , 

     .

     .

   .

 6,    . 

   (  ) 

,      

.      .

   .

/   7,

 . 

      

 ,    

 .

 :

  

   

  /

   . 2-10 Brake Function

 . 14-26 Trip Delay at Inverter Fault

/   8, 

  

    (  ) 

  ,   ,

     24 .  

  24   ,  

   .    

 .

 :

,    

  .

   

     

/   9, 

     

  (      

 ).    

    98 %  

  100 %,  

 .     

 ,      

 90 %.

   ,   

    100 %    

.

 :

     LCP   

.

  ,    LCP, 

  .

     

.    

    

.    
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.

. .      

     , 

   .

/   10, 

   ( )   

.     

      

   100 %  . 1-90 Motor Thermal

Protection.    ,  

       100%  

 .

 :

,    .

    

   

. 1-24 Motor Current.

    1-20  1-25

.

  1-91,   .

   . 1-29.

/   11, 

 

       . 

     

      

 100 %  . 1-90 Motor Thermal Protection.

 :

,    .

,     .

    

 53  54 (   )  

 50 (   +10 ),  

 18  19 (    PNP)  

50.

   KTY,  

   54  55.

    

   1-93   

.

   KTY , 

 1-95, 1-96,1-97    .

/   12, 

   ,   . 4-16 Torque

Limit Motor Mode (   )   . 4-17 Torque

Limit Generator Mode(   ).  14-25 

       

,   .

/   13, 

     (  200 % 

 ).     

 1,5 ,    

     .   

   ,  

    .

 :

      

      .

  .   

  .

,    

 .

     1-20  1-25.

  14,   

          

   ,    .

 :

     

  .

      

       

  .

   .

  15,  

    

   (   ).

      

 Danfoss :

15-40  

15-41  

15-42 

15-43  

15-45  

15-49     

15-50     

15-60    (

  )

15-61   .  (   

)

  16,  

       .

     

.

/   17, -

 

    .

     ,  . 8-04 Con-

trol Word Timeout Function     .
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 . 8-04 Control Word Timeout Function   

 ,  ,  

   ,   ,

    .

 :

     .

 . 8-03 Control Word Timeout Time

   .

     

   ( ).

 23,   

     – 

  ,  , 

      .  

      . 14-53 Fan

Monitor (     [0] ).

   D, E, F   

.

 :

  .

  .

 24,   

     – 

  ,  , 

      .  

      . 14-53 Fan

Monitor (     [0] ).

   D, E, F   

.

 :

  .

  .

 25,   

      

.      , 

 ,   .

   ,    

.     

  ( . . 2-15 Brake Check ).

/   26, 

   

 ,    ,

:        120

,      

   .  ,

     90 %.  

. 2-13 Brake Power Monitoring,    [2],

,      100 %,

  ,   

 .

:    

   

    

.

/   27, 

 

     , , 

   ,  

,   . 

   , ,  

  ,    

 ,     .

      .

        

 .    

  104 -106.     Klixon .

 «   ».

/   28,  

 

  :    

  .

  2-15,  .

  29,  

   .  

       ,  

     .  

       .

 :

    .

   .

     .

 .

    .

  .

   D, E, F     

 ,   ,

   IGBT.    F 

       

.

 :

  .

  .

  IGBT.

  30,   U 

  U     .

      U .

  31,   V 

  V     .

      V .

  32,   W 

  W     .

      W .
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  33,  -   

      . 

   .

/   34,   

 Fieldbus

    fieldbus   

.

/   35,  

:

 ,     

 (   . 4-53)    ( .

4-52).    ,   ( .

1-00)    .

/   36,  

 /     

     

    . 14-10 Mains Failure  

 OFF ( .).   

 .

  38,  

,     Danfoss. 

  :

0   
.  

 .
256-258  ,   ,

  

512  ,    ,
  

513   ,  
514   ,  
515 ,   

,    

516     , 
    

517    
518  
519      

 
783    ./ .

1024-127
9

 ,    , 
  .

1281 -     

1282   
,   

1283    ,  

1284    
   

1299       A

1300       

1301       0

1302       1

1315       A 
 (  )

1316        
 (  )

1317       0 
 (  )

1318       1 
 (  )

1379      
  .

1380      
  .

1381   0   
  .

1382   1   
  .

1536    ,
   .

     LCP
1792    DSP.  

,    ,
   ,  

 
2049   

2064-207
2

H081x:    x 

2080-208
8

H082x:    x  
 

2096-210
4

H083x:    x  
  

2304     
2305   ,   

.
2314  ,   

.
2315   ,   

.
2316  io_statepage,   

2324    ,  
  .

2325       
  .

2326      
,    

.
2327     

 .
2330       .
2561    DSP  ATACD
2562    ATACD  DSP (  )
2816     
2817 ,  
2818  
2819  
2820 LCP  
2821   
2822   USB
2836 cfListMempool to small

3072-512
2

    
.

5123     A: 
    

 .
5124     : 

    
 .

5125     C0:
    
  .

5126     C1:
    
  .

5376-623
1

 

  39,  :

     .

    IGBT     .

     ,   

        

 .
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 40,   ,

 27

 ,    27,  

 .  . 5-00 Digital I/O Mode 

. 5-01 Terminal 27 Mode.

 41,   ,

 29

 ,    29,  

 .  . 5-00 Digital I/O Mode 

. 5-02 Terminal 29 Mode.

 42,    

 30/6      

30/7

  30/6  ,   

X30/6,    .  .

. 5-32 Term X30/6 Digi Out (MCB 101).

  30/7  ,   

X30/7,    .  .

. 5-33 Term X30/7 Digi Out (MCB 101).

  46,   

    ,  

 .

       

   : 24 , 5 , +/- 18 .   

 =24       107 

   24   5 .     

     .

 47,    24 

    =24    

. ,    

 24 =;       

  Danfoss.

 48,    1,8 

  1,8   ,   

,    .  

   .

 49,  

    ,  

 . 4-11 Motor Speed Low Limit [RPM]  . 4-13 Motor

Speed High Limit [RPM].

A   50, A :   

   Danfoss.

A   51, A :  Unom  Inom

,    ,  

 .  .

A   52, A :   Inom

   .  .

A   53, A :   

      .

A   54, A :  

      .

A   55, A :   

,   ,  

  ,   .

A   56, A :  

A    .

  57, -  

  A    ,  A    .

   ,      

   ,   

 Rs  Rr.     

.

A   58, A :  

   Danfoss.

 59,  

   ,    4-18,

 .

 60,  

  .  

 ,  24     ,

   ,  

  (   ,  

 /     Reset).

 61,  

      

     .  

/  /   

. 4-30,    ,    .

4-31,    ,    

. 4-32, -     .    

       

.

 62, .   

   ,   . 4-19 Max

Output Frequency

 64,  

       

,      

 .

/  /  65,

  

  :   , 

   ,  80° C.

 66,   

     

  IGBT.

 :

     0° C.  

    ,  

   .    

IGBT     , 

.    IGBT.
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  67,  

  

      

  .

  68,   

  .   

,  =24    37    (  , 

  /    [Reset]). .

 5-19,  37,  .

  69,   

      , 

 .

 :

   .

,     

 .

      IP

21  IP 54 (NEMA 1  NEMA 12).

A   70,   

      

.

/   71, 

 PTC 1

     PTC  MCB

112 (   ).    

,   MCB 112    24 =

  37 (     

 )     

   MCB 112.      

(   ,   /  

 [RESET]).  ,   

    , 

 .

  72,  

     

         

  PTC  MCB 112.

 73,   

 

 .  ,   

    , 

 .

 76,   

     

    . 

       F,  

      

.       

 .

 77,   :

  ,     

  ( . .    

).      ,

       

   .

  79,  

 

       

.  102      

.

A   80,     

      

  .

  91,  

  54

 S202    OFF ( .) (  

),       ,  54,

  KTY.

  92,  

      . C .

  22-2.

  93,   

       , 

  . C .   22-2.

  94,  

       , 

      . C .  

22-5.

  95,  

    ,  

   ,     .

C .   22-6.

  96,  

       

. C .   22-7.

 97,  

      

 . C .   22-7.

 98,  

 .   ,    RTC. C .

  0-7.

  243,  IGBT

        F.

   27.    

      

:

1 =   .

2 =      F2  F4.

2 =      F1  F3.

3 =      F2  F4.

5 =  .

  244,  

        F.

   29.    

      

:

1 =   .
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2 =      F2  F4.

2 =      F1  F3.

3 =      F2  F4.

5 =  .

  245,  

        F.

   39.    

      

:

1 =   .

2 =      F2  F4.

2 =      F1  F3.

3 =      F2  F4.

5 =  .

  246,   

        F.

   46.    

      

:

1 =   .

2 =      F2  F4.

2 =      F1  F3.

3 =      F2  F4.

5 =  .

  247,   

        F.

   69.    

      

:

1 =   .

2 =      F2  F4.

2 =      F1  F3.

3 =      F2  F4.

5 =  .

  248,  

 

        F.

   79.    

      

:

1 =   .

2 =      F2  F4.

2 =      F1  F3.

3 =      F2  F4.

5 =  .

  250,  

       .

      

.      . 14-23 Typecode Set-

ting      .   

   «   ».

A   251,   

     .
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9.2     -  (  LCP)

         LCP .   

       

               

 .

     ,      .      

.     ,   .

      .          

 .

     :

1.    [RESET]    LCP .

2.       « ».

3.    / .

4.       [Auto Reset]. . . 14-20      

 VLT Active Filter AAF 005

       [RESET]     LCP  

 [AUTO ON]  [HAND ON].

     ,    ,          

   ( .     ).

 ,    ,   ,    ,  

       .     

,          ,    .

 ,       ,        

 . 14-20  . ( :      !)

          ,   ,  ,    

  ,   ,       –   

.
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: /
 /

 
  

1    10 X    
2 . . 0 (X) (X)  6-01
4    X   
5     . X    
6     . X    
7  . X X   
8  . X X   
13  X X X  
14   X X X  
15    X X  
16 . .  X X  
17 -   (X) (X)  8-04
23   X    
24   X   14-53
29 . . X X X  
33 -   X X  
34 . Fieldbus X X   
35 . . X X   
38      
39 .  X X  
40     27 (X)   5-00, 5-01
41     29 (X)   5-00, 5-02
42    . 30/6 (X)   5-32
42    . X30/7 (X)   5-33
46    X X  
47    24 X X X  
48    1,8  X X  
65   X X X  
66   X    
67   .  X   
68    X1)   
69    X X  
70     X  
72    X1)  
73  - .     
76 . . . X    
79 . . PS  X X  
80  .    X   
244 . . X X X  
245 .  X X  
246 . . .  X X  
247 . . .  X X  
248 . . PS  X X  
250    X  
251 .   X X  
300  .   X  
301 . SC   X  
302 .  X X   
303 . .  . X X   
304 .  X X   
305   .  X   
306 . X    
308 . X  X  
309 .   . X X   
311 . . .  X   
312  CT  X   
314   CT  X   
315   CT  X   
316 . .CT  X   
317   CT  X   
318  . CT  X   

 9.4:    /

 –     .          

        ( . 5-1* [1]).  ,   ,  

      .    –     

         .     

       .
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16- . .   .  

0 00000001 1 .  
1 00000002 2 . . . .  CT 
2 00000004 4 .  . .  .
3 00000008 8 . .  

4 00000010 16 . - . . 
TO

. - . .  TO

5 00000020 32   
6 00000040 64 . SC 
7 00000080 128 .  .  
8 00000100 256 . .  . . .  .
9 00000200 512   
10 00000400 1024 . . . . . .
11 00000800 2048 . . . . . .
12 00001000 4096 . .  . .
13 00002000 8192  -    . .
14 00004000 16384     
15 00008000 32768   CT
16 00010000 65536
17 00020000 131072   . 10 . . 
18 00040000 262144 .  .   
19 00080000 524288 . . 
20 00100000 1048576 .   . .   .
21 00200000 2097152 . . .
22 00400000 4194304   Fieldbus   Fieldbus
23 00800000 8388608  . . 24  . . 24 

24 01000000 16777216  CT
25 02000000 33554432  . . 1,8

26 04000000 67108864  .
27 08000000 134217728   CT
28 10000000 268435456  . 
29 20000000 536870912  

30 40000000 1073741824 . . . .
31 80000000 2147483648   . .  

 9.5:   ,      

 ,              

   fieldbus.  . . 16-90   , . 16-92    . 16-94 .

 . " " ,       .    

   .

AQUA Low Harmonic Drive 9  

MG.20.T1.50 - VLT       Danfoss 195

  9



9.2.1   

 1,  10 

     10    50.

     50,   

 10  . . 15   . 590 .

/   2, 

 

   53  54  50% , 

 6-10, 6-12, 6-20  6-22, .

/   4,  

        

  .

 5,   :  

   ( . )  , 

     .

  .

 6,    . 

    (  ) 

     .

  .

/   7,

 . 

      

 ,  .

/   8, 

  

    (  ) 

  ,   ,

     24 .  ,  .

,  .  . .  . .

/   13, 

    .

  14,   

    .   

   .

  15, .  

    

   (   ).

  16,  

    .   

 .

/   17, -

 

   .

     ,  . 8-04 Con-

trol Word Timeout Function     .

 :    8-03. 

 8-04

 23,   

     

     

.

 24,   

     

     

.

  29,  

   .  

       ,  

     .

  33,  -   

     24  

.

/   34,   

 Fieldbus

    fieldbus   

.

/   35, 

 :

  .

  38,  

   Danfoss.

  39,  :

     .

 40,   ,

 27

 ,    27,  

 .

 41,   ,

 29

 ,    29,  

 .

 42,    

 30/6      

30/7

  30/6  ,   

X30/6,    .

  30/7  ,   

X30/7,    .

 43, . . ( )

  24 =   

.

  46,   

    ,  

 .

 47,    24 

   Danfoss.

 48,    1,8 

   Danfoss.
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/  /  65,

  

  :   , 

   ,  80° C.

 66,   

     

  IGBT.

 :

     0° C.  

    ,  

   .    

IGBT     , 

.    IGBT.

  67,  

  

      

  .

  68,   

  .   

,  =24    37    (  , 

  /    [Reset]). .

 5-19,  37,  .

  69,   

      , 

 .

A   70,   

      

.

 73,   

 

 .  ,   

    , 

 .

 77,   :

  ,     

  ( . .    

).      ,

       

   .

  79,  

 

       

.  102      

.

A   80,     

      

  .

  244,  

     

 ( ):

1-4 

5-8 

  245,  

     . 

      ( ):

1-4 

5-8 

  246,   

 .    . .  

 .   ( ):

1-4 

5-8 

  247,   

  .     

 ( ):

1-4 

5-8 

  248,  

 

.     .  

    ( ):

1-4 

5-8 

  249, . . .

    .  

    .

  250,  

       .

      

.      . 14-23 Typecode Set-

ting      .   

   «   ».

  251,   

     .

  300, .  

       

     

.   .

  301, . SC 

       

     

 .   .

  302, .  

      .

  .

  303, . .  .

        

.   .

  304, .  

    .   

.   .

/   305,   .

    .   ,   

  .
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  306, . 

     .

     .

  308,  

    .

  309, .   

      .   

    .

  310,  RTDC .

  .

  311, . . .

     .

    300-10  300-22.

   ,   

.

  312,  CT

    .

,   CT  .

  314,   CT

     .

  315,   CT

     .  

.

  316, . .CT

       

.

  317,   CT

        .

  318,  . 

       

 .
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A
A 72

C
Comm. And Options 160

D
Data Readouts 163

Digital In/out 160

Dst/   0-74 102

F
Fc Information 162

G
Glcp 84

I
It- 56

L
Lcp 102 77

M
Main Menu 89

Mct 10 87

O
Operation/display 159

P
Profibus Dp-v1 87

Q
Q2  91

Q3:  92

Q5  93

Q6: 94

Quick Menu 80, 89

R
Rcd (   ) 44

Reset 82

Rs-485 165

S
Special Functions 161

U
Usb 178

84

  Iec    Pilz 45
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   183, 193

   (a ) 1-29 104

.    22-20 124

   ( ) 72

 ,       5

 176

 176

    Ul 61

 90

       Glcp 84

   /  - Ip21 (nema 1)  Ip54 (nema12) 40

    : 6

  , 29-03 136

 .  .  3-85 107

    3-88 108

   , 3-84 106

 106

 -   6-00 116

   70

 95

  - 56

  (u, V, W) 175

   21

 81

 77

    22-88 132

      22-87 132

   72

 Kty 187

  8

  23-01 134

  23-03 135

   175

   : 46

  (lge) 168

  189

   65

  27

. . / . . , 20-12 121

  68

  68

    22-51 130

    22-24 125

      22-27 126

55

   7

  . , 20-** 121

61

 178

 174

 AQUA Low Harmonic Drive

200 MG.20.T1.50 - VLT       Danfoss



   83

 82

  83

    Vlt® Aqua 5

 176

 / 67

 (ind) 171

 84

  -  20-94 124

 70

46

 69

  58

 57

       (glcp) 77

  3 (en 954-1) 10

-    22-81 130

 27,  5-01 110

 29, . / .  5-53 116

 42,  6-50 118

 42, .  6-52 120

 42, .  6-51 119

 53,  ./ .  6-15 118

 53,   6-11 118

 53,  ./ .  6-14 118

 53,   6-10 117

 54,  ./ .  6-25 118

 54,   6-21 118

 54,  ./ .  6-24 118

 54,   6-20 118

 30    45

 Namur 44

 66

  22-80 130

[   .  ] 3-87 108

[   .  / ] 3-86 107

  45

   (irm) 44

 56

  : 186, 196

.   22-46 129

 26

.      22-41 128

.   22-40 128

   56

    43

      7

 175

    22-30 126

  1 97

  3 97

  4 97

   44

 89
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 Af 163

   1-25 104

/   - , 20-81 123

 166

   22-21 125

   22-22 125

 , 1-0* 103

 26

 178

 167

 138

  104

 81

  0 (en 60204-1) 10

36

 36

  74

  72

 S201, S202  S801 71

   / 184, 194

  Q1 91

  60

  (l1, L2, L3): 175

     18

 ,  24   177

 ,   Rs-485: 176

 ,     Usb 178

   24 = 45

     86

 59, 165

  Rs-485 86

 46

  64

19

 Af 164

   22-31 126

 37

    22-90 133

 23-04 136

  7

46

61

6

  3-10 106

85

     58

  18

    , 29-** 136

  87

  -  20-93 123

/ 67

   178

 59

  F -   44

 /       22-44 128

  , 29-00 136

18

  -   D 1

   22-82 130

   104
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  94

  1-00 103

 Quick Menu (  ) 80

 Elcb 55

 , 5-40 114

 177

  45

  ( ): 80

77

 26

 47

  9

  , 29-04 136

[    ], 29-02 136

[    / ], 29-01 136

  65

  186, 196

  78

80

   133

   178

  1,1 , 0-20 98

  1.2, , 0-21 101

  1.3, , 0-22 101

  2, , 0-23 101

  3, , 0-24 101

   83

  61

 1   0-37 101

 2   0-38 101

 3   0-39 102

  75

  . 58

 8

  22-45 129

/  68

  12

  74

  187

 175

 " ", 29-05 137

 1 20-21 123

   , 0-70 102

  42

     43

  85

  138

  0-72 102

      22-26 126

    22-50 129

    22-23 125

  -   6-01 117

  175

 177
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 177

 : 175

  1-23 104

 : 47

 : 46

 57

/ 60

 66, 69

 12

      90

 -  0-01 97

  2 97
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