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ABSTRACT 

 

 

 

This study is carried out to determine the optimum pressure controllability by 

using various tuning rule hence identify the best tuning rule for pressure 

controllability. Delta V Emerson system is used on Gas Pressure Control Plant 

(PIC92).  There are several analyses conducted in this study which are open loop 

analysis and closed loop analysis. The outcome of the open loop analysis is the process 

response of response rate (RR), dead time (Td) and time constant (Tc) and applied in 

various tuning rule. The method used for open loop test is Reformulated Tangent 

Method. Next, closed loop analysis is carried out by performing performance tests and 

fine tuning. This performance tests are conducted to observe and investigate the best 

and efficient tuning rule when the set point and load disturbance is changes. Then, the 

settling criteria of process response is determined for the settling time (Ts), percentage 

overshoot (%OV) and set point error (e). The controller that has minimum settling time 

and peak overshoot and less error will be considered as the best controller. Thus, in 

this study, the Cohen-Coon method is work well on a pressure controllability because 

it has minimum settling time and peak overshoot and also less set point error compared 

to the other tuning rule. 
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

 

1.1 Research Background 

 

Nowadays, without computer-based process control systems it would be 

impossible to operate modern plants safely and profitably while satisfying product 

quality and environmental requirements. Thus, it is important for chemical engineers 

to have an understanding of both the theory and practice of process control. On the 

other hand, the main objective of process control is to maintain a process at the desired 

operating conditions, safely and efficiently, while sustaining environmental and 

product quality requirements. The subject of process control is concerned with how to 

achieve these objectives. For example, in large-scale, integrated processing plants 

such as oil refineries or ethylene plants, thousands of process variables such as 

compositions, temperatures, and pressures are measured and must be controlled 

(Seborg, 2011). 

 

Generally, PI controllers are used with a small integral action with large time 

integral, τI. However, it is a remarkable that the majority of processes in the chemical 

industries can be controlled using proportional (P) or proportional-integral (PI) 

feedback. Luyben. L (1989) has listed default settings for flow, level, pressure, and 

temperature control loops which represent good initial values of the controller settings. 

Measurement of level, temperature, pressure and flow parameters are very important 

in process industries.  

 

A combination of a few transducers with a controller, that forms a closed loop 

system will leads to a stable and effective process. Regarding to that, well-designed 

conventional proportional, integral and derivative (PID) controllers are used widely in 

the chemical process industries because of their simplicity, robustness and successful 

practical applications. In this study, the gas pressure control is used to obtain optimum 

pressure controllability. In gas pressure control, if the gas is in equilibrium with a 




