
Digital Control Design for the 
Boiler Drum 

Abstract - A boiler drum (BDT921) that is installed in the Control Laboratory in 

UTHM is being used as a model plant to  achieve the digital control system since i t s  

analog. Implementing a digital system to BDT921 quite a though work. This paper 

covers analysis from the experiment done to  match with digital design that will be 

implemented to the real system. The digital control design will come up with the 

mathematical model of the BDT921 and will be analyzed with MATLAB and 

SIMULINK software named as 'Discrete Analysis of BDT921 Simulation', while 

simulate with LABVIEW. PID controllers are being chosen as the control element in 

discrete form as the real system is using the same control element. The output 

responses behave as the second order system with a bit difference in rise times and 

peak times compared with data obtained from experiment. With regarding to the 

analysis done, the digital control can be implemented to the boiler control system 

and for further viewing, to be controlled digitally with computer in the control 

room. 
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extract mathematical data and output response graph. Data taken from boiler model is 
restructured by using MATLAB and SlMULlNK to be analyzed mathematically. It's observed 
that the experiment data and the modeling data give a little bit difference in the rise time 
and the peak time a t  3 and 12.6 seconds. While both responses are behave in the second 
order system. With the difference occur between the data, the reasons are observed and 
found some mismatch in the modeling compared to the real system. Such as water pressure 
in the tank are neglected and the use of PID controller. With regarding to the analysis done, 
it is  suggested that the digital control can be implemented to the boiler control system. 
Digital control design for boiler drum is  a project to propose a digital controller to be 
implemented to the boiler drum real system. As the pioneer of the project design, the scope 
study only covers some basics digital implementation of the system such as the 
mathematical model and the discrete signal for the plant. Without digital implementation 
yet to the real system, it's difficult to  say that the digital control is  the best suite to the 
boiler control. Analysis for stability such as the Nyquist stability criteria and Routh-Hurwitz 
criteria can be tested to the digital system for stability [4,5]. Beside stability checking, it's 
suggested that the simulation software can be interfaced with the real system using a DAQ 
card. When this happens, users can control the real system with monitoring the screen on 
the computer. All process is controlled using front panel of LABVIEW and each process is 
displayed accurately [6,7]. 

Mathematical model for a process control plant i s  important because it provides key 
information as to the nature and characteristic of the system which is vital for the 
investigation and prediction of the system operation. The set of equations that make up 
that model is an approximation of the true process. The modeling result in this project is a 
second order system as shown below with PB value is 10 and Ti 1s 30s; 
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