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Development of electro hydraulic ballast remote valve control system with

diagnostic function using redundant modbus communication
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Abstract :  This paper describes development of distributed type independent electro-hydraulic ballast valve re-
mote control system with diagnostic function based on fuzzy inference using redundant Modbus communication
and ethernet Modbus TCP/IP. Diagnostic function estimate degradation of system components and diagnose sys-
tem faults, which results in shortage of fault maintenance time and improvement of system safety. Slave devices
which control each valve and master device which command, monitor and diagnose slave system are developed.
Slave devices are connected to master device with redundant Modbus networks and master device is connected
to ship’s integrated control system with Modbus TCP/IP. Also this paper describes development of simulator to
test and confirm whether developed system can be integrated with ship’s integrated control and monitoring
system.

Keywords : Electro-hydraulic Remote valve system, Redundant modbus, Modbus TCP/IP, Fuzzy based
diagnostic function
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Figure 2: Configuration of Electro Hydraulic actuator
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Table 1: Used Function code for MODBUS

Write Single Registr(0x4001)
Auto(*0O/C),Manual(O/C, Pos O/C)

Query Function Code 1 Byte 0x06
Register Address | 2 Byte 0x0000~0xFF
FF
Register Value 2 Byte 0x0000~0xFF
FF
Response | Function Code 1 Byte 0x06
Register Address | 2 Byte 0x0000~0xFF
FF
Register Value 2 Byte 0x0000~0xFF
FF
Error Error code 1 Byte 0x86
Exception Code 1 Byte 01, 02, 03,
04

*O/C : Open & Close Command

Read Input Register(0x4020~0x4023)
Slave Status & Temp, Oil, Current

Query Function Code 1 Byte 0x04
Register 2 Byte 0x0000~0xFF
Address FF
Quantity of 2 Byte 0x0001~0x00
Input Register 7D(N*)

Response | Function Code 1 Byte 0x04
Register 1 Byte 2XN*
Address
Input  Register N*x2Byte

Error Error code 1 Byte 0x84
Exception Code | 1 Byte 01, 02, 03,

04
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Table 1: Rule table for diagnosis
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