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ABSTRACT

This final year project discussed the application of multistage evolutionary programming
for reactive power dispatch in power system. Several techniques have been developed to
make the EP suitable to the practical optimal problems of large scale systems. Simulation
results are presented to show the potential for applications of the proposed method to
power system economical and secure operations. Distribution system through network
reconfiguration is realized to be operated under minimized loss condition due to a large
consumption in power energy nowadays. This final year project presents a technique for
networks reconfiguration that aims to improve voltage stability and hence minimized the
loss. By presenting the relationship between voltage stability and loss minimization it can
be shown that voltage stability is maximized when power losses are minimized in the
network. Simulation studies on IEEE 30-bus Reliability Test System (RTS) are presented
to illustrate the methodology and to demonstrate the benefits of the proposed method

using MATLAB programming language.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Power system economical operation consists of two aspects: active power regulation and
reactive power control. This forms a multi-objective global optimization problem of
large-scale industrial system. This problem is considered conventionally as two separate
problems: P- and Q-problems. The P-problem is to compute the optimal real power
outputs of the generators for minimizing the power production cost and Q-problem is to
compute the optimal voltage profile of PV-buses for minimizing the network real power

loss and keeping the voltages of all the buses in their secure limits [1].

Solving these problems is subject to a number of constraints, such as limits on bus
voltages, tap settings of transformers, reactive and active power of power resources and

transmission lines, and number of controllable variables [2].

One of the major problems faced by power system operators is the reactive power
dispatch imposed on electric power utilities for continues and reliable supply of energy.
Major power loads require a significant amount of reactive power that has to be supplied
while maintaining load bus voltages within their permissible operating limits. Any
changes in the system configuration or system demand may result in higher or lower
voltage profiles where, the high voltage at light load condition and low voltage at heavy

load condition.

The reactive power dispatch problem is important for the modern power system to
operate in a reliable and economic way because it is the voltage control in the power
system. The purpose of the reactive power dispatch is to improve the voltage profile and

minimize the real power loss in the system.



