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ABSTRACT 

This project is to investigate the best control structure and tuning parameters for 

controlling the water level of the trainer system that located at the DCS laboratory 

UiTM Shah Alam. In this work, the parameter of the controller is adjusted using 

Ziegler Nichols tuning method. The best control structure is analysed by considering 

the rise time, settling time, overshoot and steady state error. The result showed that 

the water level integrating process can best control using Proportional + Integral + 

Derivative with parallel structure. 
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CHAPTER 1 

INTRODUCTION 

1.1 PROJECT BACKGROUND 

An open loop process can be a self-regulating or a non self-regulating 

process. This project is a non self-regulating process that is also known as an 

integrating process. In integrating process, the process keeps changing until 

process reaches its limit after making an open loop test. This is proved in the 

result of the open loop test for this project. Water tanks and servo motor have 

similarity in feedback control purposes, they are both integrating process. 

PI and PID controller was used in this project, this is because this controller is a 

commonly used controller in industrial control system. It is well understood by 

many operational, technical and maintenance personnel. About 90 to 95% of all 

control problems are solved by this controller that comes with different forms [1]. 

However, PID is not always used in the best way in which there is often poorly 

tuned. In fact, the derivative action is mostly ignored due to the difficulty of 

tuning three parameters simultaneously. PID is named after its three correcting 

calculations [2], whose sum constitutes the output of the PID controller 

1) Proportional – to handle the immediate error, the error is multiplied by a 

constant P (proportional) and added to the controlled quantity 

2) Integral – the error is integrated (added up) over a period of time. Then, 

multiplied by a constant I (making an average) and added to the controlled 

quantity 

3) Derivative – the first derivative (the slope of the error) over time is 

calculated. Then, multiplied by another constant D, and added to the 

controlled quantity  
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