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Abstract

Power Quality poses an important issue in power system industry since three decades
ago. Numerous researches relating in solving the power quality disturbances have
been actively undertaken by researches both in academia and industry. This project
focuses on one of the many important issues, which is to classify the cause of the
power quality problem. Two major disturbances are considered, voltage sag and
transient which constitutes major power quality problems worldwide. Both of these
problems are caused by mother nature and the equipment in. power industry. The
proposed technique employed in this project to classify the causes of voltage sag and
transient is by using a statistical method, Support Vector Machine. A wavelet
technique based on the Daubechies mother wavelet has been used as the feature
extraction method. Each type of disturbances is extracted using the chosen dB mother
wavelet. Sampling data are taken from the simulated IEEE 13 and 30 bus distribution
data. The data are simulated using PSCAD and the SVM employed to classify the
cause of each disturbance is written using Matlab script code. The results show that,
the wavelet technique can be used to detect voltage sag and transient accurately. The
support vector machine has been proven to be able to classify the cause of transient

and voltage sag with 80% and 93% accuracy respectively.



CHAPTER

TABLE OF CONTENTS

CONTENTS
List of Figures
List of Tables
List of Abbreviations
INTRODUCTION
1.0 INTRODUCTION
1.1 OBIJECTIVES
LITERATURE REVIEW
2.0 LITERATURE REVIEW
2.1 RELATED RESEARCH
METHODOLOGY
3.0 METHODOLOGY
3.1 PROJECT PROCEDURE
3.2 DEVELOPMENT OF NEW TECHNIQUES
3.3 EQUIPMENTS
FEATURE EXTRACTION
4.0 FEATURE EXTRACTION
4.1 WAVELET

4.2 WAVELET THEORIES

PAGE

vii

viii

ix

10
10

12

13



3

POWER QUALITY DISTURBANCES CAUSES CLASSIFICATION

5.0 POWER QUALITY DISTURBANCES CAUSES
CLASSIFICATIONS
5.1 SUPPORT VECTOR MACHINES
5.2 TWO-DIMENSIONAL EXAMPLE
5.3 FLYING HIGH ON HYPERPLANES
5.4 WHEN STRAIGHT LINES GO CROOKED
5.5 THE KERNEL TRICK
5.6 TYPES OF KERNEL FUNCTIONS
5.6.1 Linear
5.6.2  Polynomial
5.6.3  Radial Basis Function
5.6.4  Sigmoid (Feed-Forward Neural Network)
5.7 SVM THEORIES
TRANSIENT
6.0 TRANSIENT
6.1 CHARACTERISTICS OF CAPACITOR ENERGIZATION
TRANSIENT
6.2 LIGHTNING TRANSIENT
VOLTAGE SAG
7.0 VOLTAGE SAG
7.1 VOLTAGE SAG DUE BY SHORT CIRCUIT FAULT
72 VOLTAGE SAG DUE BY MOTOR STARTING
7.3 VOLTAGE SAD DUE TO TRANSFORMER
ENERGIZING
RESULTS AND DISCUSSION
8.0 RESULTS AND DISCUSSION
8.1 VOLTAGE SAG RESULTS
8.2 TRANSIENT RESULTS

31

32
34

35
36
39

41

42
42
47



	Abstract
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLE
	LIST OF ABBREVIATIONS
	CHAPTER 1 INTRODUCTION
	1.0 Introduction
	1.1 Objectives

	CHAPTER 2 LITERATURE REVIEW
	2.1 Related Research

	CHAPTER 3 METHODOLOGY
	3.1 Project procedure
	3.2 Development of new techniques
	3.4 Equipments

	CHAPTER 4 FEATURE EXTRACTION
	4.1. Wavelet
	4.2 Wavelet Theories

	CHAPTER 5 POWER QUALITY DISTURBANCE CAUSES CLASSIFICATION
	5.1 Support Vector Machine
	5.2 Two-Dimensional Example
	5.3 Flying High on Hyper-pianes
	5.4 When Straight Lines Go Crooked
	5.5 The Kernel Trick
	5.6 Types of Kernel Functions
	5.6.1 Linear
	5.6.2 Polynomial
	5.6.3 Radial Basis Function
	5.6.4 Sigmoid (Feed-Forward Neural Network)

	5.7 SVM Theories

	CHAPTER 6 TRANSIENT
	6.1 Characteristics of Capacitor Energization Transient
	6.2 Lightning Transient

	CHAPTER 7 VOLTAGE SAG
	7.1 Voltage Sag Due Short Circuit Fault
	7.2 Voltage Sag Due to Motor Starting
	7.3 Voltage Sag due to Transformer Energizing

	CHAPTER 8 RESULTS AND DISCUSIONS
	8.1 Voltage Sag Results
	8.2 Transient results

	CHAPTER 9 CONCLUSIONS
	9.1 Introduction
	9.2 Project Main Contribution
	9.3 Future Developments

	REFERENCES
	APPENDIX A
	APPENDIX B



