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Abstract

This article presents a design of Human Machine Interface (HMI) for computing the boiler efficiency using PLC such that it
can control and obtain the measured values from the measurement tools. The program, display and calculation are based on
Visual C# while contacting with PLC was made through OPC Server so that several PLC could be simutaneously contacted. All
measured values obtaining from the measurement tools at the same time were calculated to identify the boiler efficiency. The
results were displayed online to inform operators. As a result, this could show the current condition of the boiler so it was easy
for maintenance which could maximize the boiler efficiency and reduce fuel cost.

To conduct a transmission test between HMI and PLC via port Ethernet, OPC Server is installed in a computer to create Tag
connected to PLC Address. Visual C# installed in Component COPC.DLL writes a program that transmits the values from OPC

Server and displays Digital/Analog input on screen. HMI is transmitted through PLC Digital/Analog output. To conduct a test of
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the boiler efficiency calculation, the input value is transmitted through OPC Server to transfer the values to HMI. Some input is
identified according to types of boilers. After that the boiler efficiency is calculated and displayed on HMI screen. When Input
values change, efficiency values change accordingly.

The results show that using Visual C# to write HMI can receive Input value calculation without making any changes in PLC
program. As a result, this can save PLC memory. Input values retrieved at the same time which is used for calculation can reduce
errors caused by an operator who records values from measuring instrument. This study enables quick efficiency values and

reduces calculating errors caused by an operator. HMI written by Visual C# can apply data in different formats. For instance, the

values can be recorded in Database to enable retrieving previous information or to display the results via Website.

Keywords: HMI, Boiler, Visual C#, PLC
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