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Abstract

Reactive power (RP) plays a substantial role in transmission network efficiency. 

Though, the management of reactive power is extremely challenging for utility companies 

with diverging loads and deviating seasonal conditions. To cope with the reactive power 

flow of the transmission network, that is a dense network of lines (transmission) deals with 

different voltage levels, substations or grid stations and, different types of transformers.. In 

this research, the Transmission network of a utility company (radial system) selected to 

analyze the reactive power management (RPM) and optimizing their transmission losses for 

this Transmission losses were simply calculated by using the load flow method of a power
system, while technical losses were calculated by suitable load-flow studies simulated 

under the Power System Simulator for Engineering (PSSE) Software. The model presented 

in this study was simple, work on different phases, and easily applicable to a large
After the simulation studies, it wastransmission network comprising several buses, 

observed that the control and management of reactive power by adding the different sizes 

of capacitors locate on different buses at the transmission network of a utility company is 

adequate to improve the voltage profile in the selected case study. It not only improves the 

transformer’s loading but also provides system stability to the case study along with the

reduction of stress levels on the entire network of a utility company.

vm



Table of Contents

PageTitleChapter
1Title Page

Approval for Examination 

Author’s Declaration 

Plagiarism Undertaking 

Dedication 
Acknowledgment 

Abstract
Table of Contents 

List of Tables 

List of Figures 
List of Abbreviations 

List of Appendices

IV

v
VI

VI1

Vlll

IX

X

Xll

Xlll

XIV

XV

1-15Introduction1
11.1 Overview

1.2 Energy Scenario in Pakistan
1.3 Background
1.3.1 Power System
1.3.2 Component of Power System
1.3.3 Losses of Power System
1.4 Problem Statement
1.5 Objectives
1.6 Scope, Assumptions, and Limitations

2
4
6
7
10
13
14
15

16-31Transmission System and Reactive Power 

Management
2

202.1 Types of Transmission System
2.2 Types of Grid Stations
2.3 Overview of a Utility Company
2.3.1 Transmission System
2.3.2 Transmission System Losses
2.4 Reactive Power Management

22
25
26
28
30

IX



32-37Methodology3
32System Model of a Utility Company 

Steps by Step Procedure 
Methodology
Proposed Model of Reactive Power Management

3.1 343.2 353.3 373.4

38-46Results and Discussion4
384.1 Results

4.2 Discussion 45

47-48Conclusion and Future Recommendation5
47Conclusion

Future Recommendation
5.1

485.2

49-52
53-54

References
Appendices

x


