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Abstract 
 

Sudan suffers from shortage in power generation and instability in the 

grid, moreover there are many of grid areas, therefore it is important to use 

renewable sources of power represented here in solar energy. 

A research was done on the off-grid location, and a village was chosen to 

install the system depending on it is population and power consumption 

rates. 

Providing a reliable and stable power supply for an off-grid area with 

relatively economic cost. 
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        مستخلص

 

ه ، %$ا ان ه"ال! الع�ی� م� تعاني دوله ال��دان م� نق� في ال��ل�� وع�م اس�ق�ار
ه في ال���

ال$"ا.6 خارج ال���ه ، ل3ل! م� ال$ه1 ان ی�1 اس��0ام م/ادر .اقة م�-�دة م$+له ه"ا في ال(اقة 

 .ال�$�7ة

ت1 اج�اء دراسة ع� ال$"ا.6 ال�ي ی"ع�م ف�ها الإم�اد ال;ه�:ي وت1 اخ�7ار الق�
ة ال�ي س��1 ت�9�% 

  .س�هلاك ال(اقة في ال$"(قةال"Bام بها ب"اءا على ع�د ال��ان ومع�ل ا

 أقل ت�ف�� ام�اد مع�$� وم��ق� في ال(اقة ل$"(قة خارج ش��ة الإم�اد ال;ه�:ي ب�;لفة اق�/ادEة

7J� .اً ن

 

 

 

 

 

 

 

 

 



 VI

TABLE OF CONTENTS  

 

Subject 
Page 
NO 

 I الاية القرآنية

Dedication II 

Acknowledgement III 

Abstract IV 

 V مستخلص

Table of Contents VI 

List of Abbreviations IX 

List of figures X 

CHAPTER ONE 

INTRODUCTION 

1.1 Overview 1 

1.2 Research Problem 1 

1.3 Research Objectives 2 

1.4 Methodology 2 

1.5 Research Layout 3 



 VII 

CHAPTER TWO 

SOLAR ENERGY SYSTEM 

2.1 Introduction 4 

2.2 System Components 7 

2.2.1 Solar Panels 7 

2.2.2 Inverters 10 

2.2.3 Electric Batteries 11 

2.2.4 Auto Transfer Switch 13 

2.3 Operation 14 

CHAPTER THREE 

DIESEL GENERATORS 

3.1 Introduction 16 

3.2 Diesel Generator Set 16 

3.2.1 Diesel Engine 18 

3.2.2 Alternator 19 

3.2.3 Speed Governing 20 

3.2.4 Excitation Control 21 

3.2.5 Generator Set Sizing 22 



 VIII

3.2.6 Generator Set Design 23 

3.3 Paralleling and load sharing 25 

3.4 Rating 26 

3.4.1 Standby Rating 26 

3.4.2 Prime Rating 27 

3.4.3 Continuous Rating 27 

3.5 Fuels 28 

3.6 Advantages of diesel generators 29 

CHAPTER FOUR 

APPLICATION, SIMULATION AND RESULTS 

4.1 Introduction 30 

4.2 System Equipments 30 

4.3 Etap Simulator 31 

4.3.1 Overview 31 

4.3.2 Toolbars 31 

4.3.3 Modes 32 

4.4 Simulation 34 

4.5 Results 40 



 IX

4.6 Calculations 44 

4.6.1 Sustainable Development 44 

CHAPTER FIVE 

CONCLUSION AND RECOMMENDATIONS 

5.1 Conclusion 46 

5.2 Recommendations 46 

5.3 References 47 

 

 
 

LIST OF ABBREVIATIONS 
 

 
 

 
 
 
 
 
 
 
 
 
 

 

DC Direct Current  
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