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ABSTRACT 

Planning for transmission capacity in transmission expansion is crucial as any shortage 
could causes the generator from selling at high price location. This report presents the 
investigation of Financial Transmission Right (FTR) effect on transmission expansion 
based on investor preference. The proposed approach was solved using Grey Wolf 
Optimizer (GWO) and tested on three-node network. The results obtained showed that 
FTR are affected depends on the case of expansion. 

11 



ACKNOWLEDGEMENT 

Firstly, I wish to thank God for giving me the opportunity to embark on my degree and 
for completing this long and challenging journey successfully. My gratitude and thanks 
go to my supervisor Bibi Norasiqin Sheikh Rahimullah (Assoc.Prof.) a lecturer in 
Faculty of Electrical Engineering, Universiti Teknologi MARA (UiTM) for a giving me 
the opportunity to be a student under her supervision. Her guidance, advice, knowledge 
and the time spent is too previous and will be remembered. 

My appreciation also goes to my colleagues and friends who provided the 
encouragement and assistance during the study. 

Finally, special thanks to my family for the vision and determination to educate me, 
especially to my father and mother. This piece of victory is dedicated to both of you. 

Alhamdulillah. 

in 



TABLE OF CONTENTS 

Page 

AUTHOR'S DECLARATION i 

ABSTRACT ii 

ACKNOWLEDGEMENT iii 

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 Background Study 1 

1.2 Problem Statement 1 

1.3 Objective 1 

1.4 Scope of Work 2 

1.5 Significant of Study 2 

1.6 Thesis Organization 2 

CHAPTER TWO LITERATURE REVIEW 4 

2.1 Power System 4 

2.2 Transmission Expansion Planning (TEP) 5 

2.3 Financial Transmission Right 8 

CHAPTER THREE METHODOLOGY 11 

3.1 Introduction 11 

3.2 Test System 11 

3.3 Problem Formulation 11 

3.3.1 Preset Proxy Formulation 12 

3.3.2 Objective Function for Three-node Network Expansion 12 

3.4 Algorithm Development 13 
iv 



3.4.1 Grey Wolf Optimizer 13 

3.4.2 Financial Transmission Right Approach in Transmission Expansion 

Planning 15 

3.4.3 The Modification in the GWO Coding 17 

CHAPTER FOUR RESULTS AND DISCUSSION 19 

4.1 Introduction 19 

4.2 Case 1: Three-node network with expansion one line 1-3 [1] 19 

4.3 Case 2: Three-node network with new expansion of one line 1-3 and 2-3 [1] 21 

4.4 Varying the GWO parameter 22 

CHAPTER FIVE CONCLUSION 31 

5.1 Recommendation for Future Research 31 

REFERENCES 32 

APPENDICES 35 

v 


