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U V W
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2,2kW
5,22A

400V/50Hz

P
E

PE

EMC

U V W

-MA2

=HW01

5.5kW
11,4A

400V/50Hz

P
E

EMC EMC

-QA5

1-50A FW
P

-1
0A

14
F

-QA6

1-50AFW
P

-1
0A

14
F

-QA7

1-50A FW
P
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F
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P
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14
F

-QA3
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FR
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Q
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V
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T
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50-250A
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Q
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V
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T

-QA18

1-50A FW
P

-1
0A
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F
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1-50AFW
P
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0A

14
F

U V W

-MA1

=OHC

Out Hauler Motor
0.25kW
0,76A

400V/50Hz

P
E

EMC

EMC

L1 L2 L3

U V W
P

E
P

E

UDC-
R-
R+

/47.A5

-TA13
0,75kW-2,1A

Levelwinde
Storage Drum

Levelwinde
CTD Winch

Out Hauler 
OHC

BN-WD14 BK GY GN
YE

,G
NY

E,
GN

YE

BN-WD3 BK GY GN
YE
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GN

YE
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13Signal Reference and Latched Inputs 10070 CC

/10.A8
/10.A8

/17.A1
/17.A1

+1
5V

VC
C

+2
4V

+1
5V

VC
C

+2
4V

/23.E1/4.A8
/23.E1/4.A8

+ - + -

/3.D5

/23.D6

/23.D7

+1
5V

VC
C

+2
4V

+ -

24VDC

0V

24VDC

0V

1 2 3

Power Latch

Levelwind Storage Drum

X81

/11.E1

-TA2.KF2

1 2 3

Power Latch

Levelwind CTD Winch

X81

/11.E5

-TA3.KF2

+24V-XPOW1+24V-XPOW1

0V-XPOW10V-XPOW1

1 2

24V DC

Levelwind Storage Drum

/11.B2

XPOW

-TA2

3

DICOM

Levelwind Storage Drum

/11.B2

XD24

-TA2

3

DigIn 3

JOG Mode

Levelwind Storage Drum

/11.B1

XDI

-TA2

1 2

24V DC

Levelwind CTD Winch

/11.B6

XPOW

-TA3

3
DICOM

Levelwind CTD Winch

/11.B6

XD24

-TA3

3

DigIn 3

JOG Mode

Levelwind CTD Winch

/11.B5

XDI

-TA3

EM.CTRL -K1:A1

EM.Stop

EM.CTRL

A1

A2/12.F6

-K2

/12.E6

11
12

14

21
22

24

/8.B1

-K2

11

12 14

/12.F7

-K3

A1

A2/12.F7

-K3

/12.E7

11
12

14

21
22

24

/12.B6

-K3

3

DICOM

Out Hauler Motor

/47.B6

XD24

-TA13

1 2 3

Power Latch

Out Hauler Motor

X81

/47.E5

-TA13.KF2

1 2

24V DC

Out Hauler Motor

/47.B6

XPOW

-TA13

0V Common
 Digital Signals

Encoder Power Latch
Frequency Converters

Open J6 on the ZCU Card

Emergency JOG mode
Activation

Emergency Stop &
Emergency Control

ranesth
Mangekant
New Connections

ranesth
Mangekant
New Connections


ranesth
Mangekant
New Connections
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1410070 CC

/24.B4

/24.C4

/24.B6

/24.C6

1

Safe Torque Off

Levelwind Storage Drum

XSTO

/11.C2

-TA2
2 3 4 1

Safe Torque Off

Levelwind CTD Winch

XSTO

/11.C6

-TA3

2 3 4

XSTO+UH02-SF2:L2

XSTO+UH02-SF2:T2

XSTO+UH02-SF3:L2

XSTO+UH02-SF3:T2

1

Safe Torque Off

Out Hauler Motor

XSTO

/47.C6

-TA13

2 3 4

ranesth
Mangekant
New Connections
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110070 CC

RefXDI

XDIO Ref

XAI Ref

XAO Ref

XD24 Ref

XRO 1-3 Ref

XPOW Ref

XSTO Ref

XD2D Ref

Control Panel/
PC Connection

Function Setting

J1

J2

J3

J6

Jumper

A In 1

A In 2

D2D

DI Com -
DIOGND

Control Panel
BUS

Control Panel
BUS

X81 Ref

X82 Ref

X22 Ref

X84 Ref

DIP 1

DIP 2

DIP 3

DIP Sw. Pos

DIP 4

Internal Pull-Up Resistor
DIP Switches

Located under plastic cover
Default position 0

Adress:

A
+

A
-

B
+

B
- Z+ Z- Sh

ie
ld

VC
C

0V

M
~

Encoder Kuebler 5020

BN W
H

G
N

YE G
Y

PK BU R
D SH

IE
LD+2

4V 0V A
+

A
-

B
+

B
- Z+ Z-

PTC Heater

/27.A8
/27.A8

C
O

M
N

C

N
O

/46.A8
/46.A8

/11.D8 /21.D1

-TA13.KF2

Power Latch

Enc. Power

PTC/KTY-84

HTL Encoder

TTL Encoder

Power

Dig In 1

Dig In 2

/12.B5

/47.B1

/47.B2

/47.B1

FEN-31

0

0

0

0

-TA13.KF1
FECA-01

X1 X2

-TA13.PH1
DPMP-02

1 2 3 4 5 6 7

HTL Encoder

Out Hauler Motor

/47.E5

X82

-TA13.KF2

4 5

Enc. Power

Out Hauler Motor

X81

/47.E5

-TA13.KF2

5 6

PTC/KTY-84

Out Hauler Motor

/47.E5

X81

-TA13.KF2

5-X70 6

1 2 3 4 5 6 7 8 9

-MA1

=OHC

Out Hauler Motor

-MA1

=OHC

Out Hauler Motor

P
TC

1

P
TC

2

11

12 14
-K20

21

22 24
-K20

5-X300

Gl
as

s F
us

e 5
x2

0m
m 

1A

6 P
E

EMC

EMC

H
2

H
1

-MA1

=OHC

Out Hauler Motor

HT230:L1

HT230:L2

A1

A2

-K20

24VDC

0V

12 11 13

XRO1

Brake Lift

Out Hauler Motor

/47.B6

XRO1

-TA13

-TA13

DigIn 1

DigIn 2

DigIn 3

DigIn 4

DigIn 5

DigIn 6

DIO 1

DIO 2

+VREF

-VREF

AGND

AI 1

AI 2

AO 1

AO 2

DIIL

+24VD

DICOM

+24VD

DIOGND

XRO1

XRO2

XRO3

24V DC

Safe Torque Off

Drive To Drive Link

/12.B2

/47.B4

/12.E3

/13.B4

ACS880-01-02A1-5
0,75kW-2,1A

X
12

V

V

On

Split /
Open

EtherCAT -TA3.KF1:X2 EtherCAT+UH02-TA4.KF1:X1

Motor Heating
Outh Hauler

-WF21 Patch Cord 1.5M Cat.6 SFTP-WF4 Patch Cord 1.5M Cat.6 SFTP

RD-WG26 BU PK GY GN YE W
H

BN W
H

-WG27 BN 1-WD33 2 GN
YE

ranesth
Mangekant
2 new terminals in existing terminal strip, new internal connetctions, new layput for the Ethercat line, new relay
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210070 GA

-UB1

-UB2

-UH1 -UH2 -UH3

-AF3

360x100 MCG

-AF4

360x100 MCG

-AF7

360x100 MCG

-AF11

360x100 MCG

WARNING
ISOLATE MAIN AND
HEATING CIRCUIT

BEFORE SERVICING

WARNING
ISOLATE MAIN AND
HEATING CIRCUIT

BEFORE SERVICING

WARNING
ISOLATE MAIN AND
HEATING CIRCUIT

BEFORE SERVICING

-AF1

120x50 Warning

-AF6

120x50 Warning

-AF3

120x50 Warning

-AF2

120x50 Red

480V 60Hz

-AF10

120x50 Blue

230V 60Hz
-AF5

120x60 White

+UH01
Main Power Unit

Levelwindes

-AF8

120x60 White

+UH02
Traction Winch
Storaged Drum

CTD Winch

-AF12

120x60 White

+UH03
Pentagon Control System

-PF1

Control Power

-PF2

Heating

-WM3 -WM6

-UH2 -UH3
-EA1

Fuse
SBFEC

Fuse
SBFEC

Fuse
SBFEC

Fuse
SBFEC

Fuse
SBFEC

Fuse
SBFEC

Fuse
SBFEC

Fuse
SBFEC

-FE3 -FE4 -FE5 -FE6

-QA9
400A

-QA10
400A

-QA11
400A

-QA12
400A

-QA13
250A

-QA14
250A

-QA15
250A

-QA16
250A

-QA17
-EB2

+UH03

ACS880-104-0110A-5
75kW-110A

-TA6
ACS880-104-0110A-5

75kW-110A

-TA7
ACS880-104-0170A-5

110kW-170A

-TA4
ACS880-104-0170A-5

110kW-170A

-TA5

Safe level

Warning

Alarm

Reset

-FB1
NK isolateguard 12-48VDC

-X
G

1

-X
G

1

-X
G

2

-X
G

2

-X2

-X2
-X3

-X3
-X5

-X5
-X6

-X6

-X50

-X50

-X30

-X30
-X31

-X31
-X40

-X40
-X80

-X80
-X81

-X81
-X82

-X82

-X100

-X100
-X101

-X101
-X102

-X102
-X103

-X103
-X104

-X104
-X105

-X105
-X202

-X202
-X302

-X302
-X400

-X400
-X401

-X401

-X402

-X402

-X10

-X10

BECKHOFF
CU2508

-XF1

X9

+

-

PE

X1 X2 x3 X4

X5 X6 X7 X8

-X2

-X3

-X30

-X30

-X31

-X31

-X80
-X80

-X100

-X100

-X101
-X101

-X102
-X102

-X103

-X103

-X104

-X104

-X105
-X105

-X202

-X302

-X402

-BT2 -BT3

-X501

-X502

-X503

-X504

-X505

-X50

-X
G

1

-X
G

2

-X5

-X6

-X40

-X81

-X82

1 2 2 1 -X400

3 4 4 3 -X400

5 6 6 5 -X400

7 8 8 7 -X400

9 10 10 9 -X400

11 12 12 11 -X400

13 14 14 13 -X400

15 16 16 15 -X400

17 18 18 17 -X400

19 20 20 19 -X400

21 22 22 21 -X400

23 24 24 23 -X400

1 2 2 1 -X401

3 4 4 3 -X401

5 6 6 5 -X401

7 8 8 7 -X401

9 10 10 9 -X401

11 12 12 11 -X401

13 14 14 13 -X401

15 16 16 15 -X401

17 18 18 17 -X401

2 -X2

4 -X2

6 -X2

8 -X2

2 -X3

4 -X30

6 -X30

4 -X31

6 -X31

4 -X80

4 -X100

6 -X100

8 -X100

10

-X100

12

-X100

4 -X101

4 -X102

4 -X103

6 -X103

8 -X103

10

-X103

12

-X103

4 -X104

6 -X104

8 -X104

4 -X105

2 -X202

-Q4
100-K09DJ10

-Q5
100-K09DJ10

-Q6
100-K09DJ10

-Q7
100-K09DJ10

-X
G

1

+

-X
G

1

+

-X
G

1

+

-X
G

2

+

-X
G

2

+

-X
G

2

+

-X
G

2

+

-X
G

2

+

-X
G

2

+

-X
G

2

+

-X5

L1 -X5

L1 -X5

L1 -X5

L1

-X6

L1 -X6

L1 -X6

L1 -X6

L1

-X401

-X403

-X405

-X407

-X409

-X4011 -X40

13 -X40

15 -X40

17

-X811

-X813

-X821

-X823

-X825

-X827

CANopen

Run

CAN Err

CPU Err

X1
1

5

6

9

-KF21

-RJ1

-RJ2

-RJ4

-RJ5

-RJ6

-RJ7

-RJ3

-RJ8

-RJ9

-X10

-K
17

-K
18

-K
19

-KF7

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

-KF18

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

-KF19

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

1 5

2 6

3 7

4 8

-KF20

1` 5`

2` 6`

3` 7`

4` 8`

1 5

2 6

3 7

4 8

-KF3

1 5

2 6

3 7

4 8

-KF4

1 5

2 6

3 7

4 8

-KF5

1 5

2 6

3 7

4 8

-KF6

1 5

2 6

3 7

4 8

-KF12

1 5

2 6

3 7

4 8

-KF11

1 5

2 6

3 7

4 8

-KF10

1 2

5 6

3 7

4 8

-KF15

1 5

2 6

3 7

4 8

-KF13

1 5

2 6

3 7

4 8

-KF17

1 5

2 6

3 7

4 8

-KF8

1 5

2 6

3 7

4 8

-KF9

1 5

2 6

3 7

4 8

-KF16-KF2

1 5

2 6

3 7

4 8

-KF14

-X10 3-X10 6-X10 9-X10 12

-XD1

ABB ABB

1

2

3

4

-FC5

1

2

3

4

-FC6

-SF4

Normal / Emergency Control

-FC1
1 3 5

2 4 6

-FC2
1 3 5

2 4 6

-FC3
1 3 5

2 4 6

-FC4
1 3 5

2 4 6

X000

X001

+ -

+ +

- -

PE PE

X100 X102

X101 X103

X200

PE

-X30

PE

-X31

PE

-X80

PE

-X100

PE

-X101

PE

-X102

PE

-X103

PE

-X104

PE

-X105

PE

-X302

PE

-X302

PE

-X302

PE

-X402

PE

-X402

LNK
/

ACT

100

LNK/ACT

100

LNK
/

ACT

100

LNK/ACT

100

-XF3-TA10

S8
VK

-X
24

02
4A

-E
IP

-TA11

S8
VK

-X
48

02
4A

-E
IP

-TA12

S8
VK

-X
48

02
4A

-E
IP

FECA-01
EtherCat ADAPTER

IN OUT

FECA-01
EtherCat ADAPTER

IN OUT

FECA-01
EtherCat ADAPTER

IN OUT

FECA-01
EtherCat ADAPTER

IN OUT

FECA-01
-TA4.KF1

X1 X2

FECA-01
-TA5.KF1

X1 X2

FECA-01
-TA6.KF1

X1 X2

FECA-01
-TA7.KF1

X1 X2

FEN-31
HTL Encoder Interface

FEN-31
HTL Encoder Interface

FEN-31
HTL Encoder Interface

FEN-31
HTL Encoder Interface

FEN-31

-TA4.KF2

DPMP-02 R6/7 Mounting Plate

-TA4.PH1

FEN-31

-TA5.KF2

DPMP-02 R6/7 Mounting Plate

-TA5.PH1

FEN-31

-TA6.KF2

DPMP-02 R6/7 Mounting Plate

-TA6.PH1

FEN-31

-TA7.KF2

DPMP-02 R6/7 Mounting Plate

-TA7.PH1

-X
71

-X
71

-X
20

1

-X
20

1
-X

30
1

-X
30

1
-X

50
1

-X
50

1

-X
20

1

-X
30

1

-X
71

-X
71

1

-X
71

3

-X
71

5

-X
71

7

-X
50

1

-K
8

-K
9

-K
10

-K
11

-K
12

-K
13

-K
14

-K
15

-K
16

-X
50

1

3

-X
50

1

6

-X
50

1

9

I

0

I

0

I

0

-SF1

Traction Winch
Deactivate / Activate

-SF2

Storage Drum
Deactivate / Activate

-SF3

CTD Winch
Deactivate / Activate

PE

-X
20

1

PE

-X
20

1

PE

-X
20

1

PE

-X
30

1

PE

-X
30

1

PE

-X
30

1

PE

-X
30

1

-UH1

OS400D03

Fuse
SBFEC

Fuse
SBFEC

ACS880-104-0011A-5
5,5kW-10,5A

-TA2

ACS880-104-0011A-5
5,5kW-10,5A

-TA3

-FE2

-FE1

-QB1
400A

OS400D03K

-Q1

-EB1
+UH01

ACS880-204-0210A-5
210A

-TA1

ABB OS160GD04F
-QB2

-Q2

-R
A

3

-R
A

2

US141
1-50A-QA5

US141
1-50A-QA6

US141
1-50A-QA7

US141
1-50A-QA8

US27 1MI
50-250A-QA3

US27 1MI
50-250A-QA4

-QA2
450A

-QA1
450A

US141
1-50A-F3.1

US141
1-50A-F3.2

ACS880-01-02A1-5
0,75kW-2,1A

-TA13

US141
1-50A-QA18

US141
1-50A-QA19

-X
70

-X
70

-X
20

0

-X
20

0
-X

30
0

-X
30

0
-X

50
0

-X
50

0

-X
20

0

-X
30

0

-BT1

-X
70

-X
70

1

-X
70

3

-X
70

5

-X
50

0

-K
2

-K
3

-K
4

-K
5

-K
6

-K
7

-K
1

-K
20

-X
50

0

3

-X
50

0

6

-Q3

PE

-X
20

0

PE

-X
20

0

PE

-X
30

0

PE

-X
30

0

PE

-X
30

0

FECA-01
EtherCat ADAPTER

IN OUT

FECA-01
-TA1.KF1

X1 X2

DPMP-02 R6/7 Mounting Plate

-TA1.PH1
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