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ABSTRACT 

Level control is widely used in chemical, oil and gas plant. Without controller. The 

product has low quality. By using the controller, such as Programmable Logic 

Controller (PLC), micro controller or personal computer, the quality of the product easy 

to maintain. Personal computer is the most powerful tooi for this application. The 

available of low cost computers places a powerful tooi to monitor, control and improve 

the quality. This thesis provide the theory of analogue to digital and digital to analogue 

conversion and their applications. 



ACKNOWLEDGEMENT. 

By the name of Allah, the Beneficent, the Merciful. It wish the deepest sense of 

gratitude to Allah who has given me the strength and ability to complete this project and 

the thesis as it is today. 

First of all I would like to thank all the individuals who have helped with the 

development of this project. Special recognition and sincere thank you is extend to my 

supervisor (Prof. Madya Dr. Yusof bin Md Salleh) also co. supervisor Encik Ahmad 

Jamal bin Salim and Encik Mohd Uzir bin Kamaluddin for their guidance, suggestions, 

and Corporation from beginning of this project until the thesis complete. 

Appreciation is extend to the hardware and software manufacturers, distributors and 

authors, who provided advice, information, and copyright permission during the 

preparation of this project. I would like to single out the following individuals and 

companies for recognition: 

Encik Kamal bin Zamli (C programrning lecturer) 

Encik Abdul Basir bin Mukri (Research Assistance) 

All Instrumentation Laboratory's staffs 

All project partners 

Advantech company (PCL_812PG manufacturer) 

Vanguard Co. And etc. (PCL-812PG dealer) 

ii 



WATER LEVEL CONTROL SYSTEM 

(SOFTWARE DEVELOPMENT) 

CONTENTS 
PAGE NO 

Abstract i 

Acknowledgement. ii 

Contents iv 

CHAPTER 1 

1.0. INTRODUCTION 1 

1.1. Monitoring. 3 

1.1.1. Water Level Control System. 3 

1.1.2. The System Behaviour. 5 

1.2 Data Acquisition And Analysis/Control (DA & C). 6 

1.2.1. Real World Phenomena 6 

1.2.2. Transducers And Actuators 7 

1.2.3. Signal Conditioning. 10 

1.2.4. System Design. 10 

1.2.4.1 Relation IN. 11 

1.2.4.2 Relation Out 12 

1.2.5 Analog Input Signals (A/D) 13 

1.2.6 Analog To Digital Conversion 14 

1.2.7 Analog Outputs (D/A) 18 

1.2.8 Digital Inputs And Outputs 20 

1.3. Automation. 20 

1.4. Simulation (Modelling). 21 

CHAPTER 2 

2.0. SOFTWARE 22 

2.1. Software Characteristic 23 

iv 



CHAPTER1 

l. INTRODUCnON 

Type of process in batch industry may be devided into three, that are: 

a) Batch Process. Batch process is referring to the process of a discrete 

quantity of material according to some prescribed sequence of operation. 

The operation and activities are regarded as discrete event dynamical 

system (introducé by Ramadge and Wonham -1986) which characterized by 

the starting and ending of discrete processing activities. 

The process is normally takes place in an open loop system which usually in 

the real life needs more manpower in that process plant Often it is a 

multipurposed, a time variant process and a veiy complex operation. lts 

concept is poorly, understood. The process also takes place in a closed loop 

system as well. 

b) Continuous Process. Continuous process is often regarded as the mass side 

of the industiy. A product is made by passing it through different process of 

specialised equipment each of which ideally operates in steady state and 

performed one dedicated processing function. This process is marked by a 

flow of all essential materials from the beginning to the end of the operating 
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