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ABSTRACT

Water distribution system is important in our modern world. Consumer needs an adequate
water to be supplied directly through pipes, storage facilities or component that conveys
water in homes, school, hospital or industries. The public water system depends on
distribution system that provide water carried from the treatment plant. There are normally
going to have several issues in maintenance such as it is difficult to control the water speed
and a higher tendency of easily malfunction when using DC motor to control the water
flow. The operation of the water distribution is done manually and need human assistance
so it tends to have an inconsistent water level. Besides that, when unpredicted situation
happen, for instance, a worker of the station could hardly detect leaks or problem if there is
no monitor system. The purpose of this project is to design and implement the PLC Based
VFD System for Three-Phase Induction Motor. Besides that, the aim of this project is to
identify the graphical user interface (GUI) using HMI Software. Then, develop the
automation and monitoring system by using a SCADA system. The result of this project is

the water distribution process improves and function in the best way.



ABSTRAK

Sistem pengagihan air adalah penting dalam dunia moden ini. Pengguna memerlukan air
yang memadai untuk dibekalkan melalui paip, kemudahan simpanan atau komponen yang
memindahkan air di rumah, sekolah, hospital ataupun industri. Sistem air awam
bergantung kepada sistem pengagihan yang menyediakan air dibawa dari loji rawatan
minuman. Kebiasaanya akan berlaku beberapa isu seperti sukar untuk mengawal kelajuan
air dan kecenderungan yang lebih tinggi dengan mudah rosak apabila menggunakan AT
motor untuk mengawal aliran air. Operasi pengagihan air itu dilakukan secara manual dan
perlu bantuan manusia sehingga ia cenderung untuk mempunyai tahap air yang tidak
konsisten. Di samping itu, apabila keadaan yang tidak dijangka berlaku misalnya, pekenja
stesen tidak boleh mengesan kebocoran atau masalah apabila tiada sistem monitor. Tujuan
projek ini juga adalah untuk merekabentuk dan melaksanakan PLC Sistem VFD
Berdasarkan Tiga Fasa Induksi Motor. Selain itu, tujuan projek ini adalah untuk mengenal
pasti antara muka pengguna grafik (GUI) menggunakan HMI Software. Kemudian,
membangunkan automasi dan pemantauan sistem dengan menggunakan sistem SCADA.
Keputusan daripada projek ini ialah untuk memperbaiki sistem pengagihan air ini dan
berfungsi dengan lebih baik.
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CHAPTER 1
INTRODUCTION

1.0 Project Background

Water distribution system is important in our modern world. The consumer needs an
adequate water to be supply direct through pipes, storage facilities or component that
conveys water in homes, school, hospital or industries. The public water system depends
on distribution system that provides water carried from the treatment plant. The
implementation of the PLC based VFD system for the three-phase induction motor is

needed in the water distribution system.

In order to control the water distribution system, the Supervisory Control and Data
Acquisition (SCADA) system, the graphical user interface (GUI) and Programmable
Logic Controller (PLC) is needed to develop an automation and monitoring system. The
PLC and GUI will communicate through its input and output to send a data to the SCADA
system for the monitoring system. Therefore, the PLC is able to change and copy the
operation or process while collecting information. The SCADA system able to automate
and monitor the device from computer screen by using the virtual input design. It also able

to control of large scale processes which include many sites and large distance.

The VFD is category of motor control that drives an electric motor by changing the
frequency and voltage provided to the electric motor. It used to control the speed limit of
the three phase induction motors. VFD allowed the speed of the pump to go through at a
lower rate in such case, so that provides an energy saving advantage. Control with a VFD
gives the ability to soft start a motor that the motor can be brought to runs the speed slowly
rather than sudden starts and stops. Automatic control of water level can work constantly
and can give a precise amount of water in less time so there is no human error. The value

of the product is good and the cost of production will reduce without human error occurs.



1.1 Problem Statement

There are normally going to have several issues. Firstly, it is difficult to control the water
speed and higher tendency of easily condemn when used DC motor to control the water
flow. Secondly, the operation of the water distribution is done manually and need human
assists so it tends to have an inconsistent water level. Lastly, when something unpredicted
situation happen for instance, worker of the station could hardly detect leaking or problem

if there is no monitoring system.

1.2 Objective of Project

The objective of this project are:

i To design and develop the PLC Based VFD System for Three-Phase Induction

Motor.
iL. To design the graphical user interface (GUI) using CX-Designer.

iii. To develop the monitoring and control system by using a SCADA system.

1.3 Scope of Project

The work scope of this project is divided into two parts:

a) Software Development

i 'I'he operation of ladder diagram and GUI can be develop by SCADA system
ii. The SCADA system to monitor and control the operation of the distribution
system.

b) Hardware Development
i. The PLC type CP1E NA controller use to utilize the three-phase induction

motor and sensors.



ii. The VFD application for controlling the speed limit of three-phase induction

motor.

1.4 Structure of Report

This report will be conducted in a few chapters and each stated as follows. Chapter 1
describes the introduction of this research. First, the background study and then the
problem statement are defined. The objectives of this project are stated aﬂd also the scope
and the limitations of this project had been discussed. Chapter 2 provides details of the
literature review, it shows about the studies and research relevant to this project. This will
help to explain the boundaries of the project for better understanding. Chapter 3 illustrated
the methodology of this project. This chapter explains the method and process that has
been used for designing this project. Chapter 4 analyses the overall result and lastly
Chapter 5 concludes the significance of project and the future works,



CHAPTER 2
LITERATURE REVIEW

2.0 Introduction

In this chapter, reviews of the previous research project that are related will help to
explain the boundaries of the project for better understanding. The information is an
additional knowledge for completing this project to becoming successful. Therefore, from

previous researches it helps to do the future works and improvement.

2.1 Synopsis Journal

This part contains the detail information related to the project. The material
includes from textbook, journal, manual and internet. Table 2.1 shows the summary of the

journal.


















