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1.1.1  

    IP21/IP4X/  1 (  )

 IP 21  A1, A2  A3  50 .

   

- A1* A2 A3 A4 A5 B1 B2 B3 B4 C1 C2 C3 C4

a
( .): 100 100 100 100 100 100 200 100 200 200 225 200 225

b
( .): 100 100 100 100 100 100 200 100 200 200 225 200 225

*  

1.

2.   4 

Table 1.1:  A4, A5, B1, B2, C1 C2   A -

 (Nm)
IP20 IP21 IP55 IP66

A1 * - - -
A2 * * - -
A3 * * - -
A4/A5 - - 2 2
B1 - * 2,2 2,2
B2 - * 2,2 2,2
B3 * - - -
B4 2 - - -
C1 - * 2,2 2,2
C2 - * 2,2 2,2
C3 2 - - -
C4 2 - - -
* = 
- = 

 Frame Size A4 Addendum
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NB!

  (75°C)

 -

  2   -

200 - 240 V 380 - 500 V 525 - 690 V :
A1 0.25-1.5 kW 0.37-1.5 kW -

  

0.5-0.6 Nm
A2 0.25-2.2 kW 0.37-4 kW -
A3 3-3.7 kW 5.5-7.5 kW -
A4 0.25-2-2 kW 0.37-4 kW
A5 3-3.7 kW 5.5-7.5 kW -
B1 5.5-7.5 kW 11-15 kW -   1.8 Nm

0.5-0.6 Nm
2-3 Nm

B2 11 kW 18.5-22 kW 11-22 kW   4.5 Nm

4.5 Nm
0.5-0.6 Nm
2-3 Nm

B3 5.5-7.5 kW 11-15 kW -   1.8 Nm

0.5-0.6 Nm
2-3 Nm

B4 11-15 kW 18.5-30 kW -   4.5 Nm

0.5-0.6 Nm
2-3 Nm

C1 15-22 kW 30-45 kW -   10 Nm

10 Nm
0.5-0.6 Nm
2-3 Nm

C2 30-37 kW 55-75 kW 30-75 kW 14 Nm (  95 .2)
24 Nm (  95 mm2)

 14 Nm
0.5-0.6 Nm
2-3 Nm

C3 18.5-22 kW 30-37 kW -   10 Nm

0.5-0.6 Nm
2-3 Nm

C4 37-45 kW 55-75 kW - 14 Nm (  95 .2)
24 Nm (  95 mm2)

 14 Nm
0.5-0.6 Nm
2-3 Nm

 Frame Size A4 Addendum
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  A4/A5 (IP 55/66)

 (  A4/A5) PE 

Illustration 1.1:  B1 

B2 (IP 21/NEMA  1  IP 55/66/NEMA  12)

Illustration 1.1:   B3 (IP20)

 Frame Size A4 Addendum
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1 3
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1

 AQUA VLT
FC 200 Series

:1.33
   

 FC 200 
 1.33 

 15-43 

 AQUA VLT 1 
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1.1.1   

 Danfoss  

Danfoss  Danfoss  

Danfoss   

 Danfoss  Danfoss 

   

 Danfoss , , ,   

   Danfoss  

, , , , 

 

Danfoss 

 

1.1.2  VLT®  AQUA DriveFC 200

-  VLT®  AQUA Drive MG.20.Mx.yy 

-  VLT®  AQUA Drive High Power MG.20.Px.yy  HP 

-  VLT®  AQUA Drive MG.20.Nx.yy 

-  VLT®  AQUA Drive MN.20.Ox.yy  

- VLT®  AQUA Drive FC 200 Profibus MG.33.Cx.yy

- VLT®  AQUA Drive FC 200 DeviceNet MG.33.Dx.yy

-  MG.90.Nx.yy

-  VLT®  AQUA Drive FC 200 MI.38.Cx.yy

-  MN20A102: 

-  MN20B102: /

-  MN20F102:  (Speed Mode)

-  MI.38.Bx.yy:  A5, B1, B2, C1  C2 IP21, IP55  IP66

-  MI.90.Lx.yy:  I/O  MCB109

-  MI.33.Hx.yy: 

x = 

yy = 

Danfoss 

www.danfoss.com/BusinessAreas/DrivesSolutions/Documentations/Technical+Documentation.htm

 

1.1.3

 

1  AQUA VLT
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1.1.4

 AQUA VLT 1 
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2  AQUA VLT

6 MG.20.M7.9A - VLT   Danfoss

2  



2

2.1.1

   

  

1.  

2.  [STOP/RESET] 

3.   

4.  3.5 mA

5.  1-90   1-90 

 [  ETR] ( )   [  ETR] :  1.16 

 :  ETR  20  NEC

6.  

7.  L1, L2  L3  ( ) 

 24 VDC 

:

380 - 480 V:  3 .  Danfoss Drives  PELV

525 - 690 V:  2 .  Danfoss Drives  PELV

1.    

  2. 

  [RESET]   3. 

   

 

     24 V DC  (  DC ) 

 

 AQUA VLT 2 

MG.20.M7.9A - VLT   Danfoss 7
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2.1.2

 FC 200  AQUA VLT  3.5 mA  IEC 61800-5-1 

:  Cu 10mm²  Al PE 16mm²    

 (RCD)

 (Protective Conductor)  (RCD) 

  RCD  B ( )   RCD  MN.90.GX.

02

 FC 200  AQUA VLT  RCD 

 

2.1.3  

1.

2.  88  89 

3.   

4.

 

2.1.4

 3     

  

•  1 

•

•

 AQUA VLT   

:>

•

•  ( , , , )

•  Grid (IT,TN,  )

•  (  PELV)

 AQUA VLT  

 

2.1.5

   

  :

2  AQUA VLT

8 MG.20.M7.9A - VLT   Danfoss
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 (V)   ( )
4 15 20 30 40

200 - 240 0.25 - 3.7 kW 5.5 - 45 kW    
     

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

525-600 0.75 kW - 7.5 kW 11 - 90 kW    
     

525-690  11 - 90 kW 45 - 400 kW 450 - 1200 kW  
     

 

 

2.1.6

 / , ,  

•

•   [OFF] 

•  37  , ,   

 

2.1.7  IT

 IT

  RFI  440 V  400 V 

760 V  690 V

 IT 400 V  (grounded leg)  440

V

 690 V IT  (grounded leg)  760 V

 14-50  RFI  RFI  RFI 

 

2.1.8  

 

 

2.1.9  ( )

 37   (  CD IEC

61800-5-2)   0 (  EN 60204-1)

 3  EN 954-1   (Safe

Stop)   

 

 3  EN 954-1  MG.20.NX.YY  AQUA VLT ! 

!

 AQUA VLT 2 

MG.20.M7.9A - VLT   Danfoss 9
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3

3.1.1  -  

:
 VLT 1-6 FC 202

7-10 0.25 - 1200 kW
11  (T)

11-12

S2: 220-240 VAC 
S4: 380-480 VAC 
T 2: 200-240 VAC
T 4: 380-480 VAC
T 6: 525-600 VAC
T 7: 525-690 VAC

13-15

E20: IP20
E21: IP 21/NEMA  1
E55: IP 55/NEMA  12
E2M: IP21/NEMA  1 
E5M: IP 55/NEMA  12 
E66: IP66
F21: IP21 
G21: IP21 
P20: IP20/  
P21: IP21/NEMA  1 
P55: IP55/NEMA  12 

 RFI 16-17

HX:  RFI
H1:  RFI  A1/B
H2:  RFI  A2
H3:  RFI  A1/B ( )
H4:  RFI  A2/A1

18

X: 
B: 
T:  (Safe Stop)
U: 

19
G:  (GLCP)
N:  (NLCP)
X: 

 PCB 20 X  PCB
C: Coated PCB

21
D: 
X: 
8:  + 

22 X: 
O: 

 23
24-27
28  

 A 29-30

AX: 
A0: MCA 101 Profibus DP V1
A4: MCA 104 DeviceNet
AN: IP  MCA 121

 B 31-32

BX: 
BK: MCB 101  I/O 
BP: MCB 105 
BO: MCB 109  I/O 
BY: MCO 101 

C0 33-34 CX: 

 C1 35 X: 
5: MCO 102 

 C 36-37 XX: 

 D 38-39 DX: 
D0:  DC

 3.1: 

 AQUA VLT 3 
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3.1.2

   2.1 

  (T/C)

 3.1:  AQUA VLT

 T/C ( )  Danfoss

 

3.1.3  

 SI  I-P
a m/s2 ft/s2

AWG   
  

C   
I A Amp

ILIM   
J=N.m ft-lb, Btu

F   
FC   
f Hz Hz

kHz kHz kHz
LCP   
mA   
ms   
min   
MCT   

M-TYPE   
Nm  in-lbs
IM,N   
fM,N   
PM,N   
UM,N   

  
PELV   

W Btu/hr, hp
Pa = N/m² psi, psf, 

IINV   
RPM   
SR   
T C F
t s s,hr

TLIM   
U V V

 3.2: 

3  AQUA VLT

12 MG.20.M7.9A - VLT   Danfoss
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4

4.1 

4.1.1

  

A2

(IP 20/ 21)

A3

(IP 20/21)

A5

(IP 55/ 66)

B1/B3

(IP20/ 21/ 55/ 66)

B2/B4

(IP20/ 21/

55/66)

C1/C3

(IP20/21/ 55/66)

C2/C4

(IP20/21/ 55/66)

 

 (kW):

200-240 V 0.25-3.0 3.7 0.25-3.7
5.5-11/

5.5-11

15/

15-18.5

18.5-30/

22-30

37-45/

37-45

380-480 V 0.37-4.0 5.5-7.5 0.37-7.5
11-18.5/

11-18.5

22-30/

22-37

37-55/

45-55

75 - 90/

75-90

525-600 V  0.75-7.5 0.75-7.5
11-18.5/

11-18.5

22-37/

22-37

45-55/

45-55

75 - 90/

75-90

525-690 V - - -
-/

-

11-30/

-

-/

-

37-90/

-

 4.1: 

 (  ) ,   

 :     1  2  1 

 AQUA VLT 4 
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C
4

IP
20

/2
1*

IP
20

/2
1*

IP
55

/6
6

IP
21

/5
5/

66
IP

21
/5

5/
66

IP
20

/2
1*

IP
20

/2
1*

IP
21

/5
5/

66
IP

21
/5

5/
66

IP
20

/2
1*

IP
20

/2
1*

 4
.1

: 

 4
.2

: 
 (

B4
+

C3
+

C4
 

)

 
 

 

 
.

IP
21

 
: 

 I
P 

21
/ 

IP
 4

X/
 T

YP
E 

1 

4
.2

.1
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1
 (

.)
B

90
90

13
0

13
0

24
2

24
2

24
2

16
5

23
1

30
8

37
0

30
8

37
0

 C
 

B
13

0
13

0
17

0
17

0
24

2
24

2
24

2
20

5
23

1
30

8
37

0
30

8
37

0
B

90
90

13
0

13
0

24
2

24
2

24
2

16
5

23
1

30
8

37
0

30
8

37
0

b
70

70
11

0
11

0
21

5
21

0
21

0
14

0
20

0
27

2
33

4
27

0
33

0
 (

.)
 A

/B
C

20
5

20
5

20
5

20
5

20
0

26
0

26
0

24
8

24
2

31
0

33
5

33
3

33
3

 A
/B

C*
22

0
22

0
22

0
22

0
20

0
26

0
26

0
26

2
24

2
31

0
33

5
33

3
33

3
 (

.)
c

8.
0

8.
0

8.
0

8.
0

8.
2

12
12

8
-

12
12

-
-

 ø
d

11
11

11
11

12
19

19
12

-
19

19
-

-
 ø

e
5.

5
5.

5
5.

5
5.

5
6.

5
9

9
6.

8
8.

5
9.

0
9.

0
8.

5
8.

5
f

9
9

9
9

9
9

9
7.

9
15

9.
8

9.
8

17
17

(
.)

4.
9

5.
3

6.
6

7.
0

14
23

27
12

23
.5

45
65

35
50

* **
 

 A
 

 
 3

.2
.3

 

4
.2

.2
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4.2.3  

 IP20    IP21/ IP55  A2  A3 

 IP 21  (130B1122  130B1123)  A2  A3,   50 .

   

:
A2 A3 A5 B1 B2 B3 B4 C1 C2 C3 C4

a ( .): 100 100 100 200 200 200 200 200 225 200 225

b ( .): 100 100 100 200 200 200 200 200 225 200 225

1.

2.   4 

 4.2:   A5, B1, B2, B3, B4, C1, C2, C3  C4   A 

 (B4, C3, C4)   2    

 2 

4  AQUA VLT
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4.2.4

 

 

     24

  24  

 45 °C - 55 ° C   

 

 

4.2.5

  IP 21/IP 4X top/TYPE 1  IP 54/55

 

4.2.6

 , VLT Aqua Drive 

    

A5  C2

  IP21 

, MI.33.H1.YY  yy=

 AQUA VLT 4 
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5

5.1 

5.1.1  

  (kW)  (Nm)

200-240 V 380-480 V 525-600 V DC
A2 0.25 - 3.0 0.37 - 4.0  1.8 1.8 1.8 1.8 3 0.6
A3 3.7 5.5 - 7.5 0.75 - 7.5 1.8 1.8 1.8 1.8 3 0.6
A5 0.25 - 3.7 0.37 - 7.5 0.75 - 7.5 1.8 1.8 1.8 1.8 3 0.6
B1 5.5 - 11 11 - 18.5 - 1.8 1.8 1.5 1.5 3 0.6

B2 -
15

22
30

-
-

4.5
4.52)

4.5
4.52)

3.7
3.7

3.7
3.7

3
3

0.6
0.6

B3 5.5 - 11 11 - 18.5 11 - 18.5 1.8 1.8 1.8 1.8 3 0.6
B4 15 - 18.5 22 - 37 22 - 37 4.5 4.5 4.5 4.5 3 0.6
C1 18.5 - 30 37 - 55 - 10 10 10 10 3 0.6

C2 37
45

75
90 - 14

24
14
24

14
14

14
14

3
3

0.6
0.6

C3 22 -
30

45 -
55

45 -
55 10 10 10 10 3 0.6

C4 37 -
45

75 -
90

75 -
90

14
241

14
241 14 14 3 0.6

 5.1: 

1.  x/y  x  95 mm²  y  95 mm²

2.  18.5 kW  35 mm2  22 kW  10 mm2

 

5.1.2  IT

 10 .2  2  EN 50178  IEC

61800-5-1   

. 

 AQUA VLT 5 
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 5.1: 

 IT

 400 V  RFI  440 V

 IT  (grounded leg)  440 V

5  AQUA VLT

20 MG.20.M7.9A - VLT   Danfoss
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:
A2

(I
P 

20
/I

P 
21

)
A3

(I
P 

20
/I

P 
21

)
A5

(I
P 

55
/I

P 
66

)

B1
(I

P 
21

/I
P 

55
/I

P
66

)

B2
(I

P 
21

/I
P 

55
/I

P
66

)

B3
(I

P 
20

)
B4

(I
P 

20
)

C1
(I

P 
21

/I
P 

55
/6

6)
C2

(I
P 

21
/I

P 
55

/6
6)

C3
(I

P 
20

)
C4

(I
P2

0)

 

1
3
0
B
A
7
6
8
.1

0

 (
kW

):
20

0-
24

0 
V

0.
25

-3
.0

3.
7

1.
1-

3.
7

5.
5-

11
15

5.
5-

11
15

-1
8.

5
18

.5
-3

0
37

-4
5

22
-3

0
37

-4
5

38
0-

48
0 

V
0.

37
-4

.0
5.

5-
7.

5
1.

1-
7.

5
11

-1
8.

5
22

-3
0

11
-1

8.
5

22
-3

7
37

-5
5

75
-9

0
45

-5
5

75
-9

0
52

5-
60

0 
V

'
1.

1-
7.

5
1.

1-
7.

5
11

-1
8.

5
22

-3
0

11
-1

8.
5

22
-3

7
37

-5
5

75
-9

0
45

-5
5

75
-9

0
52

5-
69

0 
V

 
 

 
 

11
-3

0
 

 
 

37
-9

0
 

 
:

5.
1

.6
5.

1.
7

5
.1

.8
5.

1.
9

5.
1

.1
0

 5
.2

: 

 

5
.1

.3
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5.1.4  A2  A3

 5.2:  

 5.3:  

 10 .2  2 EN 50178/IEC

61800-5-1

5  AQUA VLT
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 5.4: 

 5.5: 

 A3  L1  L2

 AQUA VLT 5 
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5.1.5  A5

 5.6:  

 5.7: 

 A5  L1  L2

5  AQUA VLT

24 MG.20.M7.9A - VLT   Danfoss

5  



5.1.6  B1, B2  B3

 5.8: 

 B1  B2

 5.9: 

 B3  RFI

 5.10: 

B3  RFI

 B1   L1  L2
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5.1.7  B4, C1  C2

 5.11: 

B4

 5.12: 

 C1  C2

 

5.1.8  C3  C4

 5.13: C3  5.14: C4 

 

5.1.9  - 

  

• /   EMC ( )

•

•  (

)

•  (  EMC) 

•  ( ) 

•    HF 

5  AQUA VLT
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     14-01 

 35 ²  

 2   

 

   (230/400 V, D/Y)

 (400/690 V, D/Y) 

 5.15: 

   (  )   

  (  IEC 60034-17 )

No. 96 97 98  0-100% 

 U V W  3 

 U1 V1 W1
 6 , 

W2 U2 V2

 U1 V1 W1  6 , 

    U2, V2, W2 

    ( )

No. 99   

 PE    

 5.3:  3  6 
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:
A2

(I
P 

20
/I

P 
21

)
A3

(I
P 

20
/I

P 
21

)
A5

(I
P 

55
/I

P 
66

)

B1
(I

P 
21

/I
P 

55
/

IP
 6

6)

B2
(I

P 
21

/I
P 

55
/

IP
 6

6)

B3
(I

P 
20

)
B4

(I
P 

20
)

C1
(I

P 
21

/I
P 

55
/6

6)
C2

(I
P 

21
/I

P 
55

/6
6)

C3
(I

P 
20

)
C4

(I
P2

0)

 

 (
kW

):
20

0-
24

0 
V

0.
25

-3
.0

3.
7

1.
1-

3.
7

5.
5-

11
15

5.
5-

11
15

-1
8.

5
18

.5
-3

0
37

-4
5

22
-3

0
37

-4
5

38
0-

48
0 

V
0.

37
-4

.0
5.

5-
7.

5
1.

1-
7.

5
11

-1
8.

5
22

-3
0

11
-1

8.
5

22
-3

7
37

-5
5

75
-9

0
45

-5
5

75
-9

0
52

5-
60

0 
V

 
1.

1-
7.

5
1.

1-
7.

5
11

-1
8.

5
22

-3
0

11
-1

8.
5

22
-3

7
37

-5
5

75
-9

0
45

-5
5

75
-9

0
52

5-
69

0 
V

 
 

 
 

11
-3

0
 

 
 

37
-9

0
 

 
:

5
.1

.1
3

5.
1.

14
5.

1
.1

5
5.

1.
16

5.
1.

17
5

.1
.1

8

 5
.4

: 

5
.1

.1
0
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5.1.11  A2  A3

 5.16:   U,V  W 

 5.17:  360  
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5.1.12  A5

 5.18:   U,V  W  

 EMC

 

5.1.13 B1  B2

 5.19:   U,V  W  

 EMC
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5.1.14  B3  B4

 5.20:  

U,V  W  

 EMC

 5.21:  

U,V  W  

 EMC

 

5.1.15  C1  C2

 5.22:   U,V  W  

 EMC
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5.1.16  C3  C4

 5.23:    U,V  W   

 EMC

 5.24:    U,V  W   

 EMC

 

5.1.17  DC 

 DC  DC 

: 88, 89

5  AQUA VLT
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 5.25:  DC   B3  5.26:  DC   B4

 5.27:  DC   C3  5.28:  DC   C4

 Danfoss

 

5.1.18  

 

81 82

R- R+

   Danfoss

1.

2.

 975 V DC (@ 600 V AC) 
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 5.29:  B3  5.30:  B4

 5.31:  C3  5.32:  C4

 IGBT  

 

 

 

5.1.19  

   5-4* 
No. 01 - 02  ( )

 01 - 03  ( )

 04 - 05  ( )

 04 - 06  ( )

5  AQUA VLT
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(  A2  A3) (  A5, B1  B2 )

 5.33:  (  C1  C2 )

 ( )
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 5.34:  B3   

 5.35:  B4

 5.36:  C3  C4 

5  AQUA VLT
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5.1.20

 1

•  01: 

•  02:  240 V AC

•  03:  240 V AC

 2

•  04: 

•  05:  400 V AC

•  06:  240 V AC

 1  2   5-40 

,  5-41  On Delay  

 5-42  Off Delay 

  MCB 105

 

5.1.21
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5.1.22  

 

130BT248

 5.37: A2, A3, B3, B4, C3

 C4

 

 2 Nm.

 5.38: A5, B1, B2, C1  C2

5  AQUA VLT
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5.1.23  

:

1.  I/O  10 

2.  RS485  3 

3. I/O  6 

4.  USB

 5.39:  ( )

 

5.1.24

1.  

 /  

 5.40: 
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5.1.25     

 5.41:  (  37 )

1+2+3  1+2+3- 1 5-40

4+5+6  4+5+6- 2 5-40

12  12 - +24 V DC

13  13 - +24 V DC

18  18 5-10

19  19 5-11

20  20 -

27  27 5-12/5-30  

29  29 5-13/5-31 Jog

32  32 5-14

33  33 5-15

37  37 -

42  42 6-50  0-

53  53 3-15/6-1*/20-0*

54  54 3-15/6-2*/20-0*

 5.5: 

5  AQUA VLT
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    (Earth Loop)  50/60 Hz 

 100 nF 

 20, 39  55 

  

/

 

5.1.26

 

 5.42:

 1:  

  50  70 

 5.43:

 2:  27 

 ( : 

  12  37

 !)

 5.44:

 3:  12  13 ( :

 

 12  37  

!)
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 5.45:

 4:  [Off] 

  [Off]  

  LED  [Off]  

  7 

 5.46:

 5: [Hand on]  LED  

 5.47:

 6: LCP 

  

 5.48:

 7:  

 5.49:

 8:  [Off] 

 5.50:

 9: 

 

5  AQUA VLT
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5.1.27  S201, S202  S801 

 S201 (AI 53)  S202 (AI 54) 

 (0-20 mA)  (0 10 V)  53

 54 

 S801 ( ) 

RS-485 (  68  69)

 

:

S201 (AI 53) = OFF ( )

S202 (AI 54) = OFF ( )

S801 ( ) = OFF

 5.51: 

5.2 

5.2.1

 

 1: 

 (Y)  ( )   
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 5.52: 

 2:   

  [QUICK MENU]  “Q2 

”

1.  [kW]
 [HP]

 1-20
 1-21

2.  1-22
3.  1-23
4.  1-24
5.  1-25

 5.6: 

 3:   (AMA)

 AMA  AMA 

1.  27   12  [MAIN MENU]  27  5-12  (  5-12 [0])

2.  [QUICK MENU]  "Q2 "  AMA  1-29

3.  [OK]  AMA  1-29

4.  AMA    AMA  

 AMA

5.  [OK]  “  [Hand on] ”

6.  [Hand on]  AMA 

 AMA 

1.  [OFF]   AMA 

AMA 

1.  “  [OK]  AMA ”

2.  [OK]  AMA

AMA 

1.    

2. ” ”  [Alarm Log] ( )  AMA 

  Danfoss 

AMA    

5  AQUA VLT
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 4:  

 

 3-02
 3-03

 4-11  4-12
 4-13  4-14

  1 [s]  3-41
  1 [s]  3-42
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6 
 AQUA VLT
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6

6.1 

6.1.1  

GLCP   [Quick Menu]

 [Quick Menu] 

/   [Quick Menu]

 [Quick Menu] :

1.  [Quick Setup]   

2.  [Function Setups]   [Quick Setup]

3.  ,   

 6.1: 

[ ]

0-01  

1-20 [kW]

1-22 [V]

1-23 [Hz]

1-24 [A]

1-25 [RPM]

3-41   1 [s]

3-42   1 [s]

4-11 [RPM]

4-13 [RPM]

1-29

(AMA)

 

 6.1:    -

  27  +24 V  27 

 ( )  27  +24 V 

   - 

 AQUA VLT
6 
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6.2.1 /  

 18 = /   5-10 [8] 

 27 =   5-12 [0]  

 ( )

 5-10   18 = (

)

 5-12   27 =   (

)

 6.2:  37: 

!

 

6.2.2

 12/13: +24V DC

 18:   5-18 [8]  ( )

 27:   5-12 [2]   ( )

 54: :

L1-L3: 

U,V  W: 

6 
 AQUA VLT
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6.2.3  

 Danfoss VLT AQUA   4-20 mA  VLT AQUA

    

1.  “ ”  

  

2.  30 Hz.

3.    (AMA)   

   AMA  AMA 

  1-3* ( )  AMA  

   

4.    Danfoss Sine-Wave 

  (  du/dt  

5. EMC  

   ( )

  Sine-Wave  EMI 

" "  

  

 (30 Hz)  2 -3   VLT© AQUA 

    

  

  Danfoss  PID 

 ( / )    Filled Set

Point   

 ( /
)

:  
 1-20 -  1-21
 1-22
 1-24
 1-28
 (AMA  1-29)

 2, (  (54) 

 mA. (switch 202)

  3-01 (30 Hz)
  3-02 (50/60 Hz)

 3-84 (2 )
 3-88 (2 )
 3-41 (8  )
 3-42 (8  )

   4-11 (30 Hz)
   4-13 (50/60 Hz)

 " "  " _ _ "  PID

 AQUA VLT
6 
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 29-00  
 29-04 (  / )
 29-05 (  )

6 
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7

7.1 

7.1.1

 3 

1.  (GLCP)  6.1.2

2.  (NLCP)  6.1.3

3.  RS 485  USB  PC  6.1.4

 

 

7.1.2  LCP  (GLCP) 

 GLCP (LCP 102)

GLCP  :

1.  

2.  (LED)   

3.  (LED)

4.  (LED)

:

 LCD -  6   LCP  5

 [Status]

:

a. :  

b.  1-2: 

  [Status] 

c. : 

 3 :

 (a)

  2 

 /

 AQUA VLT 7 
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 (  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  

Ex.: 

5.25 A; 15.2 A 105 A

 I

 [INFO] /

 (1.1, 1.2, 1.3, 2  3)

 1.1, 1.2  1.3 

  2  3 

1
3
0
B
P
0
4
1
.
1
0

1.1

1.3

 2

1.2

 3

 II

 (1.1, 1.2, 1.3  2) 

  , ,  

 

1.1, 1.2  1.3   2 

1
3
0
B
P
0
6
2
.
1
0

2

1.2

1.3
1.1

 III:

Smart Logic Control 

  Smart Logic Control

1
3
0
B
P
0
6
3
.
1
0

13
0B

P0
74

.1
0 

T op section 

Middle section 

Bottom section 

7  AQUA VLT
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 [status]  [ ] 

 [status]  [ ] 

 (LED):

  LED /  

LED On    24 V   

• LED / : 

• LED / : 

• LED /Alarm: 

 GLCP

 

 

130BP045.10

[Status]

 /    3  [Status]:

 5 ,  4    Smart Logic

 [Status]       [Status] 

[Quick Menu]

 

[Quick Menu] 

- Q1: 

- Q2: 

- Q3: 

- Q5: 

- Q6:  (Loggings)

/  ,

, , , , , ,    

 LCP, , ,  

/

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

[Main Menu]

( )

  0-60, 0-61, 0-65  0-66 /

 ,  

  [Main Menu]  3    

[Alarm Log]

( )  5  (  A1-A5)  

  [OK] 

 AQUA VLT 7 
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[Back]

( ) 

[Cancel]

[Info]

( )   

 [info] 

 [Info], [Back]  [Cancel]

   

   

  [Quick

Menu], [Main Menu]  [Alarm Log] 

[OK]

 

130BP046.10

[Hand On]

( )  GLCP  [Hand on]  

   [1]   [0]  0-40  Hand On

 [Hand on] :

• [Hand on] - [Off] - [Auto on]

•

•  ( )

•

•  lsb -  msb

•

•

•

  “ ”  LCP

7  AQUA VLT
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[Off]

( )    [1]   [0]   Off   

 [Off]  

[Auto On]

( )   /    /

    [1]   [0]  0-42  Auto On

 HAND-OFF-AUTO   [Hand on]-[Auto on]

[Reset]

( )  ( )   [1]   [0]  0-43 

Reset  LCP

 [Main Menu]  3    

 AQUA VLT 7 
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7.1.3  LCP  (NLCP)

 NLCP (LCP 101)

 :

1.

2.  (LED) –  

3.  (LED)

4.  (LED)

 (LCP 101)

:

: 

 NLCP 

 : 

 7.1: LCP  (NLCP)

13
0B
P0
77
.1
0

 7.2: 

13
0B
P0
78
.1
0

 7.3: 

 (LED):

• LED / : 

• LED / : 

• LED /Alarm: 

:

•

•

•

( )

   0-60 ,  0-61 ,

 0-65  0-66 

Quick Setup ( ) 

/  

 [Menu]   LED 

 [xx-__]  [OK]

 [__-xx]  [OK]

  [OK]

 [OK]
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[Back]

( ) 

 [ ] [ ]

 ,  

[OK]

 

13
0B
P0
79
.1
0

 7.4: 

130BP046.10

 7.5:  LCP  (NLCP)

[Hand on]

( ) LCP  [Hand on]  

   [1]   [0]   0-40  Hand On

  “ ”  LCP

 [Hand on] :

• [Hand on] - [Off] - [Auto on]

•

•   

•

•  lsb -  msb

•

•

•

[Off]

( )    [1]   [0]   0-41  Off

  [Off]  

[Auto on]

( )   /    /

    [1]   [0]   0-42  Auto On

 HAND-OFF-AUTO ( - )   [Hand on]-

[Auto On]

[Reset]

( )  ( )   [1]   [0]   0-43 

 Reset
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7.1.4  

1.  [ ]  [ ]

2.  [ ]  [ ] 

3.  [OK]

4.  [ ]  [ ] 

5.  [OK]

6.  [ ]  [ ]       [ ]

  [ ] 

7.  [Cancel]   [OK] 

 

7.1.5  

 

/

 

  [OK]

1 3
0 B

P 0
6 8

.1
0 

 7.6: 

 

7.1.6  

 

 [ ]  [ ] /  [ ] [ ] 

 ]  [ ] 

1 3
0 B

P 0
6 9

.1
0 

 7.7: 

/  

   [OK]

13
0 B

P 0
7 0

.1
0 

 7.8: 
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7.1.7 ,  

   1-20  [kW],  1-22  ( Volt)

  1-23  ( Hz)

 

 

7.1.8    

 15-30 :    15-32 :   

  [OK] /  

  3-10  :

  [OK] /     [OK] 

/   [OK]   [Cancel]   [Back] 

 

7.1.9

* /   ,  

*   AMA 

*  [Status]  [ ]  [Status]  [ ] 

*  [Quick Menu]  [Changes Made] 

*  [Main Menu]  3 

* LCP  0-50 

 7.1: 

 

7.1.10  GLCP 

 ( )  GLCP  PC  MCT

10.

 

 LCP:

1.   0-50 

2.  [OK]

3.  “  LCP”

4.  [OK]

 GLCP   100%  [OK]

 GLCP 
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 LCP :

1.   0-50 

2.  [OK]

3.  “  LCP”

4.  [OK]

 GLCP    100%  [OK]

 

7.1.11    

 :   

  (  14-22 )

1.   14-22 

2.  [OK]

3. “ ” (  NLCP  “2”)

4.  [OK]

5.

6.   

 2-3 

7.  [Reset]

 14-22    :

 14-50  RFI

 8-30 

 8-31 

 8-32 Baud rate

 8-35 

 8-36 

 8-37  inter-char 

 15-00  to  15-05 

 15-20 :  to  15-22 

:

 15-30 :  to

 15-32 : 

  0-25 

   RFI 

 0-25 

1. 

2a.  [Status] - [Main Menu] - [OK] 

 Graphical LCP (GLCP)

2b.  [Menu]  LCP 101, 

3.  5 

4. 

  :

 15-00 

 15-03 

 15-04 

 15-05 
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7.1.12  RS-485

 (

)  RS-485  68 

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

 7.9: :

  61 

 RS-485   RS-485  S801 

 ON

   S201, S202  S801

 

7.1.13  PC  

 PC  MCT 10  PC

 PC  USB  ( / )  RS-485  ,   >

 USB  (PELV)   USB 

  PC  USB 

 7.10:   
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7.1.14  PC 

  PC MCT 10

 Danfoss  PC  PC   

 MCT 10  PC   

 MCT 10

MCT 10  

 Danfoss http://www.Danfoss.com/BusinessAreas/DrivesSolutions/Softwaredownload/DDPC+Software+Program.htm

 MCT 10 :

•  MCT 10 

•

•

•

•

•

•

 MCT 10   Profibus DP-V1  2 /

 Profibus 

:

1.  USB ( :  PC  USB 

)

2.   MCT 10

3.  “ ”

4.  “ ”

 PC 

:

1.  PC  USB

2.   MCT 10

3.  “ ” – 

4.

5.  “ ”

  MCT 10 : MG.10.Rx.yy

7  AQUA VLT
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 MCT 10

 MCT 10

/

  

 

 

Smart Logic

:

  MCT 10  130B1000.

MCT 10  Danfoss : WWW.DANFOSS.COM, Business Area: Motion Controls
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8

8.1 

8.1.1  

:

0-  /   LCP 
 LCP

1- /
2-
3- /  

4- /
5- /
6- /
8-
9- Profibus  Profibus
10-  DeviceNet  DeviceNet
13- Smart Logic  Smart Logic
14-
15-    

16-  . .     

18-  10 
20-  PID 

21-  PID  
22-
23-

 /
25-  

26- MCB 109  I/O  MCB 109  I/O 
27-
29-
31-

 8.1: 

 (GLCP)  (NLCP) (  5) 

[Quick Menu]  [Main Menu]  

 

/  /   

   5  6
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8.1.2 Q1 - 

  Q1 

     OEM 

/  

  0-25    20 

Q1 - 
20-21  1
20-93 PID 

20-94  PID

 

8.1.3 Q2 

 Q2   

Q2 

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

/  ,

, , , , , ,    

 LCP, , ,  

/

 – :

1
3
0
B
T
1
1
0
.
1
0

 8.1:  1:  (  LED )

1
3
0
B
T
1
1
1
.
1
0

 8.2:  2:  [Quick Menus] ( 

)

1
3
0
B
T
1
1
2
.
1
0

 8.3:  3: /  

  [OK]

1
3
0
B
A
5
0
0
.
1
0

 8.4:  4: 

  03-1   [OK]

1
3
0
B
A
5
0
1
.
1
0

 8.5:  5: /  

 03-12   [OK]

1
3
0
B
A
5
0
2
.
1
0

 8.6:  6:  6-50  42 

  [OK]

1
3
0
B
A
5
0
3
.
1
0

 8.7:  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  PID
1-00 20-81 PID /
20-12 / 20-82 PID  [RPM]
3-02 20-21  1
3-03 20-93 PID 
6-20  54 20-94  PID
6-21  54 
6-24  54 /
6-25  54 /
6-00 
6-01 

 

8.1.5 Q5   

Q5  

  :

•  10  /   10 

•

  

 0-20  0-24   120  

 Q5  

Q5-1  10 
20-94  PID
20-93 PID 

Q5-2 
20-93 PID 
20-94  PID

Q5-3 
 53
 54
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8.1.6 Q6  (Loggings)

Q6  

 Q6  

Q6  (Loggings)

 53

Trending Cont Bin
Trending Timed Bin

 

8.1.7  

 GLCP  NLCP   

 [Main Menu]  6.2 

 GLCP

 2  5  

1 3
0 B

P 0
6 6

. 1
0 

 8.8: 

       

 ( ) 

  (  1-00 ) 
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8.1.8  

   

:

:
0 /
1 /
2
3 /
4 /
5 /
6 /
8 &
9 Profibus
10  CAN
11 LonWorks
13 Smart Logic
14
15
16
18  2
20
21  
22
23
24
25  
26 MCB 109  I/O 

 8.2: 

 

 GLCP  

13
0B

P0
67

.1
0 

 8.9: 

8.2  - 

8.2.1

 VLT  AQUA Drive FC 200

  

 (Q1, Q2, Q3, Q5  Q6) 

 VLT  AQUA Drive 

  VLT  AQUA Drive MG.20.OX.YY  www.danfoss.com 

Danfoss 
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8.2.2 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

[49]  3

[50]  2

[51]  2

0-20   1.1 

: :
 1, 

[0]

[37]  1

[38]  2  LCP 

[39]  3  LCP 

[89]

[953]  Profibus (Profibus Warning

Word)

 Profibus

[1005]  CAN 

[1006]  CAN 
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[1007]  (Bus Off) 

[1013]  DeviceNet  

[1115]  LON  LON

[1117]  XIF  Neuron C  LON

[1118]  LON Works  Neuron C  LON

[1500]

[1501]

[1502]  kWh  kWh

[1600]  

[1601] *  [ ]  ( / / / / /

) 

[1602]  %  ( / / / /

) 

[1603]

[1605]  [%]

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

[1610]  [kW]   kW

[1611]  [hp]   HP

[1612]

[1613]    Hz

[1614]

[1615]  [%]  

[1616]  [Nm]

[1617]  [RPM]  RPM ( )  

 

[1618]  ETR  1-9* 

[1622]  [%]

[1630]  DC (DC Link

Voltage)

[1632] /

[1633] /2   120

[1634]   95 ± 5°C 

 70 ± 5°C

[1635]

[1636]   

[1637]   

[1638]  SL

[1639]

[1650]   / /

[1652]  [ ]

[1653]  Digi Pot  

[1654]  1 [ ]  1  20-0* 

[1655]  2 [ ]  2  20-0* 

[1656]  3 [ ]  3  20-0* 

[1658]  PID [%]  PID 
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[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 [mA]  42  mA  6-50  42

[1666]  [bin]

[1667]   #29 [Hz]  29 

[1668]   #33 [Hz]  33 

[1669]  #27 [Hz]  27 

[1670]  #29 [Hz]  29 

[1671]  [ ]

[1672]  A  A

[1673]  B  B

[1675]  X30/11  X30/11 (  I/O )

[1676]  X30/12  X30/12 (  I/O )

[1677]  X30/8 [mA]  X30/8 (  I/O )  6-60 

[1680]  1  (CTW) 

[1682]  1    BMS, PLC 

[1684]  STW

[1685] CTW  FC 1  (CTW) 

[1686] REF  FC 1  (STW) 

[1690]  ( )

[1691]  2  ( )

[1692]  ( )

[1693]  2  ( )

[1694]   ( )

[1695]   2  ( )

[1696]   23-1*

[1830]  X42/1  X42/1  I/O 

[1831]  X42/3  X42/3  I/O 

[1832]  X42/5  X42/5  I/O 

[1833]  X42/7 [V]  X42/7  I/O 

[1834]  X42/9 [V]  X42/9  I/O 

[1835]  X42/11 [V]  X42/11  I/O 

[2117]  1 [ ]  1

[2118]  1 [ ]  1

[2119]  1 [%]  1

[2137]  2 [ ]  2

[2138]  2 [ ]  2

[2139]  2 [%]  2

[2157]  3 [ ]  3

[2158]  3 [ ]  3
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[2159]   3

[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 N/A*   [0 - 0 N/A]  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 N/A*   [0 - 0 N/A]  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 N/A*   [0 - 0 N/A]  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/ 

: :
   DST/

 0-76 DST/    0-77 DST/ 

[0] *

[2]

0-76  DST/ 

: :
0 N/A*   [0 - 0 N/A] /DST   0-71 

0-77  DST/ 

: :
0 N/A*   [0 - 0 N/A] /DST   0-71 
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8.2.3 , 1-0*

1-00  

: :
[0] *

 PID

 

[3]  PID  

 ( . . ) 

PID  20-**  [Quick

Menus]

 

1-20   [kW]

: :
4.00 kW*   [0.09 - 3000.00 kW]  kW  

 

 0-03    1-20  [kW]   1-21 

 [HP] 

1-22   ( Volt)

: :
400. V*   [10. - 1000. V]  kW  

1-23   ( Hz)

: :
50. Hz*   [20 - 1000 Hz]   87 Hz  230/400 V 

 230 V/50 Hz  4-13 

 3-03  87 Hz
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1-24   ( Amp)

: :
7.20 A*   [0.10 - 10000.00 A]   

 

1-25   ( Rpm)

: :
1420. RPM*   [100 - 60000 RPM]  

1-29  (AMA)

: :
AMA  

  1-30  (Rs)   1-35 Main

Reactance (Xh)) 

[0] *

[1]  AMA  AMA  RS,  Rr, 

X1, .  X2   Xh.

[2]  AMA  AMA  Rs   LC 

 AMA  [Hand on]  [1]  [2]    

: "  [OK]  AMA”  [OK] 

:

•    AMA 

• AMA 

 1-2*   AMA  AMA 

  10  

  AMA
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 1-2*   1-30  (Rs)   1-39 Motor

Poles  

AMA   AMA 

:  >  

 

8.2.4 3-0* 

  

3-02  

: :
0.000

ReferenceF

eedbackUni

t*

  [-999999.999 - par. 3-03

ReferenceFeedbackUnit]

  

  1-00  

 20-12  /  

3-03  

: :
50.000

ReferenceF

eedbackUni

t*

  [par. 3-02 - 999999.999

ReferenceFeedbackUnit]

 

  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 Maximum Reference/Feedb.)   Preset ref.

bit 0 / 1 / 2 [16], [17]  [18]  5-1* 

3-41    1

: :
10.00 s*   [1.00 - 3600.00 s]      0 RPM   1-25 

( Rpm) 

 4-18 -   3-42 

  1

.3 41 = tacc × nnorm .1 25
ref rpm s

3-42    1

: :
20.00 s*   [1.00 - 3600.00 s]    1-25  ( Rpm)  0 RPM

  

   4-18 

.    3-41   1

.3 42 = tdec × nnorm .1 25
ref rpm s

3-84   

: :
0 *   [0 - 60 ]  

 4-11  4-12 
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3-85  

: :
0 *   [0 – 60 ]   

   4-11  

 4-12  [Hz] 

  3-86  3-87  3-85  0

   

   3-86 

 3-87

3-86   [RPM]

: :
0 [RPM]*   [0 – 

[RPM]]

 [RPM]   

3-87   [Hz]

: :
0 [Hz]*   [0 – 

[Hz]]

 [Hz]  
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3-88  

: :
0 [s]*   [0 – 60 [s]]    

 4-11  4-12 

 

 

  

 

8.2.5 4-** 

4-11  

: :
0 RPM*   [0 - par. 4-13 RPM]  

   4-13 

4-13  

: :
1500. RPM*   [par. 4-11 - 60000. RPM]  

   4-11 

   4-11    4-12 

 [Hz]  

 10%  (  14-01 )

   4-13    4-53  

  4-13 

 AQUA VLT 8 

MG.20.M7.9A - VLT   Danfoss 81

  8



8.2.6 / 5-**

5-01    27

: :
[0] *  27 

[1]  27 

 

8.2.7 5-1* 

 :

[0]  *  32, 33
[1]

 [2]
[3]
[5]
[6]
[7]
[8] *  18 
[9]
[10] *  19 
[11]

Jog [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]

 DigiPot [55]
 DigiPot [56]
 DigiPot [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

 

:

[0]
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[1] /  

[2]    ’0’ => 

(  27):   (NC) 

[3]   (NC)

  ’0’ => 

[5]  (NC)

  2-01 

2-03  2-02  0  ’0’ =>  DC

[6]   ’1’  ’0’ 

 (  3-42  3-52.

  

 

  [27] 

[7]  , , 

 ’ ’  ‘0’ 

   

   [RESET] 

  22-00  

  22-00

[8] /   ’1’ = ,  ’0’ = 

(  18 )

[9]  2  

[10]   "1"  

   4-10 

(  19 )

[11] /   

[14] Jog  Jog  3-11

(  29 )

[15]  

/  [1]  3-04  '0' = ;  '1' = 

[16]  0  

[17]  1  

[18]  2  

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 
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[20]  (Hz) /

 /   

 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” 

  AND   [8],

Jog [14]   [20]  

   ‘1’ 

  (  [8] Jog [14]

  [20])  5-3*    5-4*  

 

[53]  Hand On 

   

    

 Hand On  Auto On   Off

    Hand On  Auto On  

       

   

    Off  LCP 

   

[54]  Auto On 

   [53]

[55]  DigiPot  INCREASE ( )  

 3-9*

[56]  DigiPot  DECREASE ( )  

 3-9*

[57]  DigiPot  CLEAR ( )   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]  16-96   0
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   25-** 

[120] /   ( ) 

  [8]!

[121]   25-50   [2]

  [3]  25-51  

[130 - 138] 1  - 9  25-06    [0]  Pump1 

 RELAY1    [1] Pump1 

 ( )  Pump2  RELAY1  ( ) 

 

:

 5-1*  25-06

[0] No [1] 

[130] 1  RELAY1

( ) ( )

[131] 2  2  1

[132] 3  3  2

[133] 4  4  3

[134] 5  5  4

[135] 6  6  5

[136] 7  7  6

[137] 8  8  7

[138] 9  9  8

5-13   29 

: :
[0] *  5-1* 

5-14   32 
5-1*  

: :
[0] *

5-15   33 
5-1*

: :
[0] *

5-30   27 

: :
 5-3*

[0] *

5-40  

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

[0] *

[1]
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[2]

[3] /

[4] /

[5]

[6] /

[8] /

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]  

[19]

[20]

[21]

[25]

[26]  OK

[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

8  AQUA VLT

86 MG.20.M7.9A - VLT   Danfoss

8  



[81] SL  B

[82] SL  C

[83] SL  D

[84] SL  E

[85] SL  F

[160]

[161]

[165]  

[166]  

[167]  

[168]

[169]

[180]

[181]  

[190]

[191]

[192]

[193]

[194]

[195]

[199]

[211]  1

[212]  2

[213]  3

[223]  

[224]

5-53   29 /

: :
100.000 N/

A*

  [-999999.999 - 999999.999 N/A]  [RPM]   

 5-58  33 /

 

8.2.8 / 6-** 

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]  Jog

• [4] 

• [5] 

[0] *

[1]

[2]

[3]

[4]

[5]

6-10   53 

: :
0.07 V*   [0.00 - par. 6-11 V]  /  

 6-14  53 /

6-11   53 

: :
10.00 V*   [par. 6-10 - 10.00 V]  /

 6-15  53 /
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6-14   53 /

: :
0.000 N/A*   [-999999.999 - 999999.999 N/A] /   6-10  53 

   6-12  53 

6-15   53 /

: :
50.000 N/

A*

  [-999999.999 - 999999.999 N/A] /   6-11 

53    6-13  53 

6-20   54 

: :
0.07 V*   [0.00 - par. 6-21 V]  /  

 6-24  54 /

6-21   54 

: :
10.00 V*   [par. 6-20 - 10.00 V]  /

 6-25  54 /

6-24   54 /

: :
0.000 N/A*   [-999999.999 - 999999.999 N/A] /   6-20 

54    6-22  54 

6-25   54 /

: :
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] /   6-21 

54    6-23  54 

6-50    42

: :
 42   20 mA  Imax

[0] *

[100] : 0 - 100 Hz, (0-20 mA)

[101] :  - , (0-20 mA)

[102] : -200%  +200%  20-14, (0-20 mA)

[103] : 0 -   (  16-37), (0-20 mA)

[104] : 0 -  (  4-16), (0-20 mA)

[105] : 0 - , (0-20 mA)

[106] : 0 - , (0-20 mA)

[107] * : 0 -  (  4-13  4-14), (0-20 mA)

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

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

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

[130] 4-20mA : 0 - 100 Hz

[131]  4-20mA :  - 
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[132] 4-20mA : -200% to +200% of  20-14 Maximum Reference/Feedb.

[133] 4-20mA : 0 -   (  16-37 )

[134] % 4-20mA : 0 -  (  4-16)

[135] % 4-20mA : 0 - 

[136]  4-20mA : 0 - 

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

[139] : 0 - 100%, (0-20 mA)

[140]  4-20 mA : 0 - 100%

[141]  t.o. : 0 - 100%, (0-20 mA)

[142] 4-20mA : 0 - 100%

[143]  1  4-20mA : 0 - 100%

[144]  2  4-20mA : 0 - 100%

[145]  3  4-20mA : 0 - 100%

  3-02     20-13 Minimum Reference/Feedb.  - 

  3-03    20-14 Maximum Reference/Feedb.

6-51   42 

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

  6-50   42

6-52   42 

: :
100.00 %*   [0.00 - 200.00 %]  (20 mA)  42

  6-50   42

�
�
�
�
�
�
�
�
��
�

 20 mA   >100% :

20 mA /   × 100 %

i.e. 10mA :  20 mA
10 mA × 100 % = 200 %
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 1:

= OUTPUT FREQUENCY,  = 0-100 Hz

 = 0-50 Hz

 0  4 mA  0 Hz (0% ) -   6-51  42   0%

 20 mA  50 Hz (50% ) -   6-52  42   50%

�
�
�
�
�
�
�
�
��
�

 2:

 = FEEDBACK,  = -200%  +200%

= 0-100%

 0  4 mA  0% (50% ) -   6-51  42   50%

 20 mA  100% (75% ) -   6-52  42   75%

�
�
�
�
�
�
�
�
	�
�
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 3:

= REFERENCE, =  - 

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

 0  4 mA  -   6-51  42   0%

 10 mA  (100% ) -   6-52  42   200%

(20 mA / 10 mA x 100%=200%)

�
�
�
�
�
�
�
�
	�
�

 

8.2.9  20-**

 PID  

20-12  /

: :
[0]

[1] * %

[5] PPM

[10] 1/min

[11] RPM

[12] Pulse/s

[20] l/s

[21] l/min

[22] l/h

[23] m3/s

[24] m3/min

[25] m3/h

[30] kg/s

[31] kg/min

[32] kg/h

[33] t/min

[34] t/h

[40] m/s

[41] m/min

[45] m

[60] °C

[70] mbar

[71] bar
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[72] Pa

[73] kPa

[74] m WG

[75] mm Hg

[80] kW

[120] GPM

[121] gal/s

[122] gal/min

[123] gal/h

[124] CFM

[125] ft3/s

[126] ft3/min

[127] ft3/h

[130] lb/s

[131] lb/min

[132] lb/h

[140] ft/s

[141] ft/min

[145] ft

[160] °F

[170] psi

[171] lb/in2

[172] in WG

[173] ft WG

[174] in Hg

[180] HP    PID 

20-21   1

: :
0.000

ProcessCtrl

Unit*

  [-999999.999 - 999999.999

ProcessCtrlUnit]

 1  PID 

   20-20 

  (

 3-1*)

20-81  PID /

: :
[0] *

[1]  [0]  

 [1] 
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20-82   PID [RPM]

: :
0 RPM*   [0 - par. 4-13 RPM]   

  

 PID  

  0-02   [0],

RPM 

20-93   Proportional  PID

: :
0.50 N/A*   [0.00 - 10.00 N/A]

 (Error x Gain)  20-14 Maximum Reference/Feedb.  PID 

 4-13 /  4-14  [Hz] 

 (  0-100%) :

( 1
 ) × (  )

 20-14 Maximum Reference/Feedb.  PID  20-9*

20-94   Integral  PID

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

/   

 ( ) 

   

 

 

 10,000  P-band  

  20-93  Proportional  PID  

 0

 

8.2.10 22-** 

/

22-20  

: :
   50%  85%

 (  4-13 ,

 4-14  [Hz])  

1.

2.   (  1-00 )

  1-03 

[0] *
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[1]

  4-13  or  4-14  [Hz] 

!

 PI  

  1-00 

  1-03  

22-21  

: :
[0] *

[1]    22-3* 

!

22-22  

: :
[0] *

[1]     4-11 

   4-12  [Hz]

22-23  /

: :
 (

)

[0] *

[1]

[2]   ( ) /

[3]

22-24  

: :
10 s*   [1 - 600 s] /   
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22-26  

: :
  (  22-21 ) 

 (  22-3*    22-20 

) 

[0] *

[1]   ( ) /

[2]

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%

22-32   [RPM]

: :
0 RPM*   [0 - par. 22-36 RPM]   0-02   RPM (

 Hz )

 50%

22-33   [Hz]

: :
0 Hz*   [0.0 - par. 22-37 Hz]   0-02   Hz (

 RPM )

 50

22-34   [kW]

: :
0 kW*   [0.00 - 0.00 kW]   0-03   (

)

 50%

22-35   [HP]

: :
0 hp*   [0.00 - 0.00 hp]   0-03   (

)

 50%
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22-36   [RPM]

: :
0 RPM*   [0 - par. 4-13 RPM]   0-02   RPM (

 Hz )

 85%

22-37   [Hz]

: :
0.0 Hz*   [0.0 - par. 4-14 Hz]   0-02   Hz (

 RPM )

 85%

22-38   [kW]

: :
0 kW*   [0.00 - 0.00 kW]   0-03   (

)

 85%

22-39   [HP]

: :
0 hp*   [0.00 - 0.00 hp]   0-03   (

)

 85%

22-40  

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

22-41  

: :
10 s*   [0 - 600 s]  

22-42   [RPM]

: :
0 RPM*   [par. 4-11 - par. 4-13 RPM]   0-02   RPM (

 Hz )   1-00  

22-43   [HZ]

: :
0 Hz*   [par. 4-12 - par. 4-14 Hz]   0-02  Hz (

 RPM )   1-00  
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22-44  /

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

 (Pset) 

 PI 

 20-71 PID /  22-44 

22-45  

: :
0 %*   [-100 - 100 %]   1-00   PI 

   

/  

/  (Pset)/

 5%  Pset*1.05 

 

22-46  

: :
60 s*   [0 - 600 s]   1-00   PI 

  

22-50  

: :
[0] *

[1]  [W94]

[2]     [A94] 

22-51  

: :
10 s*   [0 - 600 s]   

  22-50

 22-50    

22-80  

: :
[0] * [0] : 

[1] [1] :  
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22-81  -

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

0 = 

100% =  ( )

: 

22-82  

: :
 1: :

  HDESIGN

 QDESIGN  A  

 

 HMIN

  22-81 -  

 2:

: 

  

 (HDESIGN,  C) 

QRATED  (QDESIGN,  D)  HD  
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 HMIN  B

 A 

[0] *  [0]:   ( )

[1]  [1] :  

  50/60 Hz   22-83 

[RPM]  22-84  [Hz],  22-87 ,

 22-88 ,  22-89  

 22-90 

22-83   [RPM]

: :
300. RPM*   [0 - par. 22-85 RPM]  1 RPM

 HMIN  RPM  

  Hz   22-84  [Hz] 

 RPM   0-02    22-85 

 [RPM]  

HMIN

22-84   [Hz]

: :
50.0 Hz*   [0.0 - par. 22-86 Hz]  0.033 Hz

 HMIN 

 Hz   RPM   22-83 

 [RPM]  Hz   0-02  

 22-86  [Hz]  

 HMIN

22-85   [RPM]

: :
1500. RPM*   [par. 22-83 - 60000. RPM]  1 RPM

  22-82     

 RPM  

  22-86  [Hz]  RPM 

 0-02    22-83  [RPM] 
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22-86   [Hz]

: :
50/60.0

Hz*

  [par. 22-84 - par. 4-19 Hz]  0.033 Hz

  22-82     

 Hz  

 RPM   22-85  [RPM]  Hz

  0-02    22-83  [RPM] 

22-87  

: :
0.000 N/A*   [0.000 - par. 22-88 N/A]  HMIN /

22-88  

: :
999999.999

N/A*

  [par. 22-87 - 999999.999 N/A]  /  

22-90  

: :
0.000 N/A*   [0.000 - 999999.999 N/A]  

 

8.2.11 23-0*  

     /  

 10  

23-0*  LCP.  23-00  –  23-04  then refer to the selected Timed Action number.

  ON  OFF 

   Smart Logic 

8-5*, /

 (  0-7*) 

 MCB109I/O  

 MCT 10 
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23-00  
 [10]

: :
0 N/A*   [0 - 0 N/A]  ON 

/  

 (2000-01-01 00:00)   

 (Real Time Clock)   0-79   

  

23-01  
 [10]

: :
 ON  13-52  SL 

[0] * DISABLED ( )

[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] Dcstop

[27]

[28]

[29]  0

[30]  1

[31]  2

[32]  A 

[33]  B 

[34]  C 

[35]  D 

[36]  E 

[37]  F 
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[38]  A 

[39]  B 

[40]  C 

[41]  D 

[42]  E 

[43]  F 

[60]  A

[61]  B

[70]  3

[71]  4

[72]  5

[73]  6

[74]  7

 [32] - [43]  5-3*,   5-4*, 

23-02  
 [10]

: :
0 N/A*   [0 - 0 N/A]  OFF 

/  

 (2000-01-01 00:00)   

 (Real Time Clock)    0-79   

  

23-03  
 [10]

: :
   13-52  SL 

[0] * DISABLED ( )

[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
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[19]  2

[22]

[23]

[24]

[26] Dcstop

[27]

[28]

[29]  0

[30]  1

[31]  2

[32]  A 

[33]  B 

[34]  C 

[35]  D 

[36]  E 

[37]  F 

[38]  A 

[39]  B 

[40]  C 

[41]  D 

[42]  E 

[43]  F 

[60]  A

[61]  B

[70]  3

[71]  4

[72]  5

[73]  6

[74]  7

23-04  
 [10]

: :
 /    0-81 

,  0-82    0-83 

[0] *

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]
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8.2.12  29-**

/

29-00  

: :
[0] *  

[1]  

29-01   [RPM]

: :

*

  [  - 

]

  Hz  RPM 

 4-11 /  4.13 (RPM)  4-12 / 

4-14 (Hz)

29-02   [Hz]

: :

*

  [  - 

]

  Hz  RPM 

 4-11 /  4.13 (RPM)  4-12 / 

4-14 (Hz)

29-03  

: :
0 *   [0 - 3600 ]

29-04  

: :
0.001

/

*

  [0.001 – 999999.999 / ]  /   PI  /

    

 29-05

29-05  

: :
0 *   [0 – 999999,999 ]   PID 
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8.3 

8.3.1  

:

”TRUE” ( )   ‘FALSE’ (  ) 

4 :

' ':   

’1 ’: 

SR: N/A:

:

100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
1 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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9

9.1 

    

  

:

1.  [RESET]   LCP

2.  “ ”

3. /  .

4.  [Auto Reset]  VLT AQUA  14-20   

  VLT AQUA

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

   ( )

  

  

   14-20  ( : 

)

  

   1-90   

  

 AQUA VLT 9 
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No. / /

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  ETR (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 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  X30/6 (X)   5-32
42  X30/7 (X)   5-33
46  X X  
47  24 V X X X  
48  1.8 V  X X  
49 X    
50  AMA  X   
51  AMA Unom  Inom  X   
52 AMA  Inom  X   
53 AMA  X   
54 AMA  X   
55 AMA  X   
56 AMA  X   
57 AMA  X   
58 AMA X X   
59 X    
60 X    
62 X    
64 X    
65 X X X  
66 X    
67  X   
68  X1)   
69  Pwr. Card  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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No. / /

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 

  RESET 

 ( 5-1*[1]) 

   

 LED

 
 

0 00000001 1
1 00000002 2  Pwr. Card  Pwr. Card AMA 
2 00000004 4 /
3 00000008 8
4 00000010 16  TO  TO  (Catch Up)
5 00000020 32
6 00000040 64
7 00000080 128
8 00000100 256  ETR  ETR 
9 00000200 512
10 00000400 1024 DC DC 
11 00000800 2048 DC DC  OK
12 00001000 4096  DC 
13 00002000 8192  DC 
14 00004000 16384   

15 00008000 32768 AMA  OK OVC 
16 00010000 65536  

17 00020000 131072 10V  
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 V  24V  
24 01000000 16777216  
25 02000000 33554432  1.8 V  
26 04000000 67108864  
27 08000000 134217728  IGBT  
28 10000000 268435456  
29 20000000 536870912   
30 40000000 1073741824  

 9.3:   

     

 16-90   16-92    16-94 
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9.1.1

 1,  10 V :

 10 V  50  10 V

 50  10 V 

  15 mA   590 

/  2, :

 53  54  50% 

 6-10  53  6-12  53 

  6-20  54  6-22  54 

 

/  3, :

/  4, :

 

 5,  DC :

 (DC) 

 6, :

 ( ) 

 

/  7,  DC :

 ( )  

:

 Over Voltage Control   2-17 

  2-10 

  14-26 

 OVC /

/ :

3 x 200-240 VAC 3 x 380-500
VAC

3 x 550-600
VAC

[VDC] [VDC] [VDC]

185 373 532

205 410 585

 (  –
)

390/405 810/840 943/965

410 855 975

 ± 5 % 
 ( )  1.35

/  8,  DC :

 ( )  “

” ( ) 

24 V 

 24 V  

  3.1

/  9, :

 (

) 

 98%  100% 

   

 90%

/  10,  ETR :

 (ETR) 

 

 100%  1-90 

 

  1-24  ( Amp)

/  11, :

 

  1-90 

 

 53  54 ( )  50 (

 + 10 V)   18  19 (PNP ) 

 50  KTY 

 54  55

/  12, :

 4-16  (

)  4-17 

 ( )

/  13, :

 (  200% 

)  8-12  

  

 

 14, :

 

 

 15, :

 (

)

 16, :

/  17, :

 8-04  

OFF 

9  AQUA VLT
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 8-04    (Stop)

  (Trip) 

 

 8-03 

 23, :

 24, :

 

  14-53  [0] 

 25, :

  

   

  (

 2-15 )

/  26, :

 

 120  

(  2-11  ( ))  

 90% 

  [2]   2-13  

  

 100%

/  27, :

 

 

 

 

: 

/  28, :

: /

/  29, :

 IP00  IP20/Nema1 

 90 oC  IP54  80 oC

:

-

-

 30,  U :

 U 

  U 

 31,  V :

 V 

  V 

 32,  W :

 W 

  W 

 33, :

  

  1 

/  34, :

/  35, :

 

/  36, :

 14-10  : 

/  37, :

39, :

 40,   27

 27  

 5-00  5-01

 41,   29:

 29  

 5-00  5-02

 42,   X30/6:

 X30/6  

 5-32

 42,   X30/7

 X30/7  

 5-33

 46: 

 47,  24 V :

 DC 24V   

 Danfoss

48,  1.8V 

Danfoss

 49, :

  4-11 

   4-13 

 50,  AMA :

Danfoss

 51, AMA  Unom  Inom:

  

 

 52, AMA Inom :

 

 53, AMA :

 AMA 

 54, AMA :

 AMA 

 55, AMA :

 56, AMA :

AMA 
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 57, AMA :

 AMA    AMA  

  

 Rs  Rr   

/  58,  AMA:

Danfoss

 59, :

 4-18 

 60, :

  

 24 VDC  

 (  , I/O   [Reset])

 62, :

  4-19 

/  65 / , :

:  80oC

 66, .:

 

 

 67, :

 

 68, :

  

 24 VDC  37  (  , I/O  

 [Reset])

 69,  :

 76, 

 70, :

 90, :

 92, :

  22-2*

 93, :

  22-2*

 94, :

  

 22-5*

 95, :

  

 22-6*

 96, :

 

 22-7*

 220, :

  

   "Off Reset" 

  "Auto On"  "Hand On"

/  243,  IGBT:

  

  ( ):

1-4  5-8 

/  244, :

 (Heat Sink) : 

 ( ): 1-4  5-8 

245, :

 (Heat Sink) 

 ( ): 1-4  5-8 

 246,  :

 

 ( ): 1-4  5-8 

 247,  :

  ( ):

1-4  5-8 

 248:  PS 

 

 ( ): 1-4  5-8 

 250, :

  (SMPS)  

 EEPROM 

 14-23   “

EEPROM" 

 251, :
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:

•

•  (heatsink)  95 °C ± 5°C 

 70 °C ± 5°C (  - , 

 )  VLT AQUA  95 

•  U, V, W

•   ( )

•  

•  U, V, W

 (L1, L2, L3):

200-240 V ±10%

380-480 V ±10%

525-600 V ±10%

525-690 V ±10%

 / :

 FC  

 15%  FC  10% 

 FC

50/60 Hz +4/-6%

 IEC61000-4-28, 50 Hz +4/-6%

3.0 % 

 ( )

 (cos ) (> 0.98)

 L1, L2, L3 ( )  A  2 /

 L1, L2, L3 ( )  B  1 /

 L1, L2, L3 ( )  D, E, F  1  /2 

 EN60664-1  III/  2

 100.000 RMS   240/480 V

 (U, V, W):

0 - 100% 

0 - 1000 Hz*

1 - 3600 

* 

 ( )  110%  1 *

 135%  0.5 *

 ( )  110%  1 *

*  AQUA VLT

:

 /  AQUA VLT: 150 .

/  AQUA VLT: 300 .

, , 

1.5 .2/16 AWG (2 x 0.75 .2)

1 .2/18 AWG

, 0.5 .2/20 AWG

0.25 .2

* !

,  RS-485

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

 61  68  69

 RS-485   (PELV)

10  AQUA VLT
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:

2

53, 54

 S201  S202

 S201/  S202 =  (U)

:0  + 10 V ( )

, Ri  10 k

± 20 V

 S201/  S202 =  (I)

0/4  20 mA ( )

, Ri  200 

30 mA

10  (  +)

 0.5% 

: 200 Hz

 (PELV) 

:

1

42

0/4 - 20 mA

500 

: 0.8% 

8 

 (PELV) 

:

4 (6)

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

PNP  NPN

0 - 24 V DC

, '0' PNP < 5 V DC

,  '1' PNP > 10 V DC

, '0' NPN  DC 19V

, '1' NPN  DC < 14V

28 V DC

, Ri  4 k

 (PELV) 

1)  27  29 

 AQUA VLT 10 
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:

/ 2

27, 29 1)

/ 0 - 24 V

 ( ) 40 mA

1 k

10 nF

0 Hz

32 kHz

: 0.1% 

12 

1)  27  29 

 (PELV) 

2

29, 33

 29, 33 110 kHz ( )

 29, 33 5 kHz ( )

 29, 33 4 Hz

28 V DC

, Ri  4 k

 (0.1 - 1 kHz) : 0.1% 

,  DC 24 V:

12, 13

: 200 mA

 DC 24 V  (PELV) 

:

2

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

 (AC-1)1)  1-3 (NC), 1-2 (NO) ( )  AC 240V , 2A

 (AC-15)1) (   cos  0.4) 240 V AC, 0.2 A

 (DC-1)1)  1-2 (NO), 1-3 (NC) ( )  DC 60V , 1A

 (DC-13)1) ( ) 24 V DC, 0.1A

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

 (AC-1)1)  4-5 (NO) ( )2)3) 400 V AC, 2 A

 (AC-15)1) on 4-5 (NO) (   cos  0.4) 240 V AC, 0.2 A

 (DC-1)1)  4-5 (NO) ( ) 80 V DC, 2 A

 (DC-13)1)  4-5 (NO) ( ) 24 V DC, 0.1A

 (AC-1)1)  4-6 (NC) ( ) 240 V AC, 2 A

 (AC-15)1) on 4-6 (NC) (   cos  0.4) 240 V AC, 0.2A

 (DC-1)1)  4-6 (NC) ( ) 50 V DC, 2 A

 (DC-13)1)  4-6 (NC) ( ) 24 V DC, 0.1 A

 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA

 EN 60664-1  III/  2

1) IEC 60947 t 4  5

 (PELV).

2) II

3) UL applications 300 V AC 2A

,  DC 10 V::

50

10.5 V 0.5 V

25 mA

 DC 10 V  (PELV) 

10  AQUA VLT
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:

 0 - 1000 Hz : +/- 0.003 Hz

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

 ( ) 1:100 

 ( ) 30 - 4000 rpm:  ±8 rpm

 4 

:

 A IP 20/ , IP 21kit/  1, IP55/ 12, IP 66

 B1/B2 IP 21/  1, IP55/ 12, IP 66

 B3/B4 IP20/

 C1/C2 IP 21/  1, IP55/  12, IP66

 C3/C4 IP20/

 D1/D2/E1 IP21/Type 1, IP54/Type12

 D3/D4/E2 IP00/

  A IP21/TYPE 1/IP 4X top

 A/B/C 1.0 g

 D/E/F 0.7 g

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

 (IEC 721-3-3),  3C2

 (IEC 721-3-3),  3C3

 IEC 60068-2-43 H2S (10 )

 50 °C

 

0 °C

- 10 °C

/ -25 - +65/70 °C

1000 m

3000 m

 

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

 EMC, 

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 ms

,  USB:

 USB 1.1 ( )

 USB  “ ” USB  B

 USB /

 USB  (PELV) 

 USB   /PC  USB  AQUA

VLT /  USB 

 AQUA VLT 10 
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10.2 

10.2.1

 ( ), , , 

  

 

10.2.2  

 1000    1000   (TAMB)  (Iout) 

 10.1:   TAMB, MAX   A, B  C  2

.  Danfoss  PELV

  100%  

  2 .   45° C (TAMB, MAX - 3.3 K),  91%  41.7° C 

 100%

 TAMB, MAX   D, E  F

10  AQUA VLT

160 MG.20.M7.9A - VLT   Danfoss
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10.2.3  

  

 

 (  CT)

 RPM    

 RPM   (

)

  

 (Quadratic) (VT)

 VT    

  VT  

 40 °C   VLT FCxxx

:  VT 

 1)  

 

10.2.4   

   

 /  

 AQUA VLT 10 
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0
0-** / 107

1
1-** / 109

13-** Smart Logic 119

14-** 120

15-**  Fc 121

16-** 123

18-**  2 125

2
2-** 111

20-**  Fc 126

21-**  127

22-** 129

23-** 131

25-** 132

3
3-** / 112

4
4-** / 113

5
5-** / 114

6
6-** / 115

8
8-** 116

9
9-** Profibus 117

A
Ama 49, 59

Awg 147

D
Dst/  0-76 75

Dst/  0-74 75

Dst/  0-77 75

E
Etr 142

G
Glcp 59

L
Lcp 59

Lcp 102 51

 AQUA VLT
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Led 51

M
Main Menu 65

N
Nlcp 56

P
Pid /  20-81 93

Profibus Dp-v1 62

Q
Q1 - 66

Q2 66

Q3: 67

Q5 68

Q6  (loggings) 69

Quick Menu 53, 65

R
Reset 55

S
Sine-wave 49

Status 53

U
Usb 159

38

 Pc 62

 1 20-21 93

 29-05 105

 Kty 142

  27 5-01 82

 3-84 79

 3-85 80

 3-88 81

 29-03 105

79

 23-00 102

 23-02 103

 22-46 98

 22-40 97

 6-00 87

 22-41 97

3

143

 23-04 104

 Vlt® Aqua Drive 4

  42 6-50 89

158

156

37, 158

 1-00 76

 22-31 96

 Dc 142

 AQUA VLT
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 22-87 101

 22-88 101

 ( Volt) 1-22 76

153, 154

147

 (l1, L2, L3) 156

 1 X 200 - 240 Vac 146

47

53

53, 69

, 29-00 105

 (led): 53

 ( Amp) 1-24 77

8

 Usb 39

 A2  A3 22

 B4, C1  C2 26

 C3  C4 26

 C3  C4 32

 Dc 32

 Rs-485 61

34

 B1, B2  B3 25

7

157

58

58

59

58

60

70

49

 (  Ct) 161

 (quadratic) (vt) 161

 22-90 101

 23-01 102

 23-03 103

19

 22-82 99

 22-80 98

,  Dc 10 V: 158

, 24 V Dc 158

,  Rs-485: 156

,  Usb 159

101

 22-21 95

 22-22 95

 It 19

, 1-0* 76

 22-20 94

65

60, 106

16

16

17

40

7

 AQUA VLT
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 Glcp 59

 5-40 85

49

-  22-81 99

161

 (ama) 44

155

156

161

160

161

54

 22-27 96

 22-51 98

 22-24 95

[  Hp] 22-39 97

[  Kw] 22-38 97

 22-30 96

[  Hp] 22-35 96

[  Kw] 22-34 96

[  Kw] 1-20 76

  1 3-41 79

  1 3-42 79

 4-11 81

 4-13 81

15

9

17

8

 1 0-37 74

 2 0-38 74

 3 0-39 75

51

142

43

44

 29 /  5-53 87

 42  6-51 90

 42  6-52 90

 53  6-10 88

 53  6-11 88

 53 /  6-14 89

 54  6-20 89

 54  6-21 89

 54 /  6-24 89

 54 /  6-25 89

39

[  Hz] 29-02 105

[  Rpm] 29-01 105

[  Hz] 22-43 97

[  Rpm] 22-42 97

[  Hz] 22-33 96

[  Rpm] 22-32 96

[  Hz] 22-84 100

[  Rpm] 22-83 100

[  Hz] 22-86 101

[  Rpm] 22-85 100

[  Pid Rpm] 20-82 94

 ( Rpm) 1-25 77

[  Hz] 3-87 80

[  Rpm] 3-86 80

[  Hz] 22-37 97

[  Rpm] 22-36 97

 AQUA VLT
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 ( Hz) 1-23 76

156

 Integral  Pid 20-94 94

 Proportional  Pid 20-93 94

 3-02 78

 3-10 79

/  22-44 98

 3-03 78

5

9

12

156

158

47

 1 71

 2 71

 3 71

 4 71

 Mct 10 62

 0-70 75

 Ctl 135

33

106

43

27

39

37

13

59

 1.1  0-20 71

 1.2  0-21 74

 1.3  0-22 74

 2  0-23 74

 3  0-24 74

 22-45 98

(ama) 1-29 77

43

59

/  22-23 95

 29-** 105

 22-26 96

 22-50 98

 6-01 88

 AQUA VLT
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28

21

 -  0-01 71

49

/ 41

157

13

/ 140

77

77

 0-72 75

 4

142

 20-** 92

 Pc 61

 B1  B2 25

 - 26

 Lcp  (glcp) 51

 (t/c) 12

 - 11

/ 48

159

16

 (u, V, W) 156

159

 S201, S202  S801 43

139

40, 41

19

/  20-12 92

51

7

 29-04 105

158

: 157

157

 (rcd) 8

 AQUA VLT
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