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ABSTRACT

In this thesis, a predictive maintenance method for the development of a
detection and classification method for comprehensive fault conditions in induction
motors (IM) is proposed. Induction motors are taken into account because they are
commonly utilized in industrial and commercial plants worldwide. Fault detection and
classification (FDC) of IMs are important in order to avoid unpredicted breakdown of
electrical motors. The inherent failures due to unavoidable electrical stresses in
motors results in motors experiencing stator faults, rotor faults and unbalanced
voltage faults. If these faults are not identified in the early stage, it may become
catastrophic to the operation of the motor. In this thesis, the detection and
classification of induction motor faults due to electrical related failures using Motor
Current Signature Analysis (MCSA) and Feedforward Neural Network (FNN) neural
network is proposed. Data collection of current signal of motors with different fault
conditions is carried out by using laboratory experiments. The data collected which
consists of the three phase stator current signals in different motor fault conditions is
analysed using MCSA method. Power spectral density (PSD) method is then utilized
to extract three phase stator current signals to obtain the frequency spectrum of stator
currents via Fast Fourier Transform (FFT) as the data input which is fed into the FNN
classifier. As it is important to choose proper training algorithm for training the FNN,
therefore three different FNN training algorithms are compared in terms of their

accuracy, number of iterations and training time.



ACKNOWLEDGEMENT

In the name of Jesus Christ and Most Merciful, thanks for giving me ideas
and strength throughout the completion of this project.

This study would not have been possible without the support of many people.
Firstly, I would also thankful to my dear parents and friends who helped me a lot in
finalizing this thesis within the limited time frame, and for their understanding,
constant encouragement and supports on me in completing this thesis.

Secondly, | would like to express my gratitude to my project supervisor Ir
Harapajan Singh A/l Nagindar Singh for the useful comments and remarks through
the learning process of this thesis. He inspired me greatly to work in this task. | also
would like to thank him for showing me some example that related to the topic of my
thesis.

Next, I would like to thank Dr Manjeevan Seera Singh A/l Harapajan Singh as
my co-supervisor for introducing me and giving me guidance about computational of
neural network.

Finally, I also would like to thank others lecturers, technicians, friends and
UiTM Pulau Pinang staffs for giving me support in completing this study.



TABLE OF CONTENTS

Page

AUTRHOR’S DECLARATION i
ABSTRACT ii
ACKNOWLEDGEMENT i
TABLE OF CONTENTS iv
LIST OF TABLES Vi
LIST OF FIGURES vii
LIST OF SYMBOLS viii
LIST OF ABBREVIATIONS iX
CHAPTER ONE INTRODUCTION 1
1.1 Introduction 1
1.2 Problem Statement 3
1.3 Objective Of Study 7
1.4 Scope Of Study 7
1.5 Thesis Outline 8
CHAPTER TWO LITERATURE REVIEW 9
2.1 Introduction 9
2.2 Introduction Motors 10
2.3 Faults Detection Methods 12
2.4 Broken Rotor Bars Fault 12
2.4.1 Motor Current Signature Analysis 13

2.4.2 Vibration 14

2.4.3 Electromagnetic Field 14

2.4.4 Acoustic Emission 15

2.4.5 Air Gap Torque 15

2.5 Stator Windings Fault 16





