
7 
 

6 = 101 
7 = 100 

3.6.0  Leine & Linde 671 

The Leine & Linde 671 encoder is a 128 resolution absolute encoder. The encoder works on 

7bit that sends out in gray code and in connected to the PLC input channel a pull-up circuit 

[16] 

 

3.6.1 Schneider electric XCC-AE7G10 

The Schneider electric XCC-AE7G10 is a 1024 resolution absolute encoder. The encoder 

works on 10bit that sends out in gray code and is connected directly to the PLC input channel.   

3.7 Step motor 

Connected to each throttle lever is a step motor. For the purpose a 200-step 11DC SLO-SYN 

stepper motor have been used. The motor rotates 1.8 degree per step if full-step mode is used 

and 0.9 degree per step if half-step mode is used. When full-step mode is used the motor have 

a higher torque than in half-step mode. Full step mode maintain more current on the motor 

windings. To use the steps follow the input sequence diagram in the datasheet where it says 

how the sequence should go.  

See attachment 2. 

4  CoDeSys 

The programming software used is CoDeSys. Development environment of CoDeSys 

supports different languages such as Sequential Function Chart (SFC), Function Block 

Diagram (FBD), Structured Text (ST), Ladder Diagrams (LD), Continuous Function Chart 

(CFC) and Instruction List (IL) in the model; SFC, FBD and LD and ST have been used. [18] 

  

4.1 CoDeSys to PLC 

To upload the program from CoDeSys to the PLC it important to select the right “Target 

setting” in CoDeSys. In this project a Wago 750-881 is selected and under “PLC 



24 
 

Attachment:  
 

1. Terminal list table 
2. Modbus address list 
3. Signal cable list 
4. XCC-AE encoder (datasheet) 
5. SLO-SYN Stepper motor (datasheet) 
 

 
 



Control panel bridge

Control panel engine room

Connectors model

%IX0.0
Green light change captain 2 %QX0.0

+24 (switch,light,encoder)

1

28 +24V

1

Terminal nr. PLS

Switch thruster up 3 %IX0.1

22
21 %IX0.14

Encoder for handler bit 8 20 %IX0.13

5

Encoder for handler bit 7 19

1

%IX0.12

6

Stepmotor relay 1

Encoder for handler bit 6 18

7

%IX0.11
Encoder for handler bit 5 17

8

%IX0.10
Encoder for handler bit 4 16 %IX0.9
Encoder for handler bit 3 15 %IX0.8
Encoder for handler bit 2 14 %IX0.7
Encoder for handler bit 1 13 %IX0.6

12 %QX0.6
11 %QX0.5
10 %QX0.4
9 %QX0.3

Encoder for rotating thrsuter %IX0.5
%IX0.4

Green light thruster down %IX0.3
Switch thruster down %IX0.2

Green light thruster up 4 %QX0.1

Encoder for rotating thrsuter

Switch change captain

Stepmotor relay 2
Stepmotor relay 3
Stepmotor relay 4

Encoder for handler bit 9
Encoder for handler bit 10

Contact terminal

3

3
1
3

A
B
3
3
3
3

23
24 GND

25

27 +24V
Stepmotor relay 26 +11V

GND(switch,light,encoder) GND

+24 (switch,light,encoder)
5

Connectors model

%IX0.0

Green light change captain 2 %QX0.0

1

23

1

Terminal nr. PLS

Switch thruster up 3 %IX0.1

5

Encoder for handler bit 7 19

1

%IX0.11

6

Stepmotor relay 1

Encoder for handler bit 6 18

7

%IX0.10

Encoder for handler bit 5 17

8

%IX0.9

Encoder for handler bit 4 16 %IX0.8

Encoder for handler bit 3 15 %IX0.7

Encoder for handler bit 2 14 %IX0.6

Encoder for handler bit 1 13 %IX0.5

12 %QX0.6

11 %QX0.5

10 %QX0.4

9 %QX0.3

Encoder for rotating thrsuter %IX0.4

%IX0.3

Green light thruster down %QX0.2

Switch thruster down %IX0.2

Green light thruster up 4 %QX0.1

Encoder for rotating thrsuter

Switch change captain

Stepmotor relay 2

Stepmotor relay 3

Stepmotor relay 4

3

3

1

3

A

B

3

3

3

3

20

Stepmotor relay 5 21 +11V

GND(switch,light,encoder) GND

22 +24V+24 (switch,light,encoder)

+24 (switch,light,encoder)

Contact terminal
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%MW0 - inData[1]

%MW1 - inData[2]

%MW2 - inData[3]

%MW3 - inData[4]

%MW4 - inData[5]

%MW5 - inData[6]

%MW6 - inData[7]

%MW7 - inData[8]

%MW8 - inData[9]

%MW9 - inData[10]

%MW10 - outData[1]

%MW11 - outData[2]

%MW12 - outData[3]

%MW13 - outData[4]

%MW14 - outData[5]

%MW15 - outData[6]

%MW16 - outData[7]

%MW17 - outData[8]

%MW18 - outData[9]

%MW19 - outData[10]

Write: 

Read: 

Speed handler pos. from engine-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Master state from engine

Master button from engine

Thruster up from engine

Thruster down from engine

Speed handler pos. to Java

Master button to engine

Master state to engine

Light change captain blink slow from engine

Thruster rotation pos. from engine

Light change captain blink fast to engine

Light change captain blink fast from engine

Light change captain blink slow to engine

12288

12289

12290

12291

12292

12293

12294

12295

12296

12297

12298

12299

12300

12301

12302

12303

12304

12305

12306

12307

Thruster rotation pos. to engine

Thruster Y pos. to Java 

Light thruster up to engine

Light thruster down to engine

Thruster rotation pos. to Java

Modbus addresse list Read/Write



Cable&nr.& Signal&name Color&code
Thruster&rotation&encoder&1 White&Orange
Thruster&rotation&encoder&2 Orange
Thruster&up&button White&Green
Thrsuter&down&button Green
Change&captain&button White&Blue
+24V White&Brown&/&Blue
GND Brown
Thruster&up&green&light White&Orange
Thruster&down&green&light Orange
Change&master&green&light& White&Green
GND Brown
Speed&handler&relay&1 White
Speed&handler&relay&2 Blue
Speed&handler&relay&3 Brown
Speed&handler&relay&4 Gray
GND Black
(+)11V Red
Bit1 Orange
Bit2 White
Bit3 Gray
Bit4 Blue
Bit5 Green
Bit6 Fiolet
Bit7 White&Blue
Bit8 White&Green
Bit9 White&Brown
Bit10 White&Fiolet

Cable&nr.& Signal&name Color&code
Thruster&rotation&encoder&1 White&Orange
Thruster&rotation&encoder&2 Orange
Thruster&up&button White&Green
Thrsuter&down&button Green
Change&captain&button White&Blue
+24V White&Brown&/&Blue
GND Brown
Thruster&up&green&light White&Orange
Thruster&down&green&light Orange
Change&master&green&light& White&Green
GND Brown

2

1

Bridge'panel

Engine'panel

1

2

3

4



Speed&handler&relay&1 White
Speed&handler&relay&2 Blue
Speed&handler&relay&3 Brown
Speed&handler&relay&4 Gray
GND Black
(+)11V Red
Bit1 Brown
Bit2 White&Brown
Bit3 Green
Bit4 White&Green
Bit5 Orange
Bit6 White&Orange
Bit7 Blue

4

3










