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Abstract 

 

Recent years, the number of distributed generation (DG) installed in distribution 

system has been increasing in many parts of the world. Depending on their operating 

characteristics and locations, distributed generation could significantly affect the 

voltage profile, network losses and fault level in a distribution system. This thesis 

describes the study of installation of distributed generation (DG) in distribution 

system in order on improve the system performance in terms of voltage levels, losses 

and system efficiency. The study involves the development of new technique for 

determining optimal allocation and sizing of the DG in order to minimize the losses 

and improves the voltage in a distribution level.  Sensitivity indices based on voltage 

stability improvement with respect to change in injected active and reactive power at 

a load bus were derived and used to identify the suitable location for the distributed 

generation. In order to determine the optimal output of the distributed generation, an 

evolutionary programming optimization technique was developed with an objective 

to minimize the distribution losses while satisfying the voltage constraint in the 

system. The proposed technique was tested on 69-bus and 33-bus distribution 

systems and the result shown a significant reduction in distribution losses and 

voltage profile improvement in the system. The proposed technique was developed 

using the MATLAB programming software. A comparative study has also shown 

that distributed generation is capable of providing better voltage improvement and 

loss minimization than those obtained from the installation of compensating 

capacitor. 
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 1 

CHAPTER 1 

 

INTRODUCTION 

 

 

1.0 Introduction 

Rapid industrialization and population growth have resulted in an escalation in the 

electrical power demand. Due to limited area and slow progress in network 

expansion some regions have become high density load areas, for example in the 

urban areas. These phenomena may lead to power quality and also voltage stability 

issues [1]. At the same time, rural electrification networks are also experiencing poor 

network performance in terms of large voltage drop and high distribution losses 

along the lines. For these reasons, distribution utilities are trying very hard to 

strengthen their network and its performance. However, their effort could be 

hindered due to limited sources from the grid and also restricted capital investment. 

Introducing distributed generation (DG) to the distribution network could be an 

answer to these problems.  

 

Distributed generation system is defined as any source of electrical energy 

interconnected to the distribution system [2]. The term distributed generation implies 

the used of any modular technology that sited throughout a distribution or sub 

transmission network to lower the cost of service. It offer valuable alternative to the 

traditional sources of electrical power for industrial, commercial and residential 

applications. The purpose of these plants is to cope with the growing demand for 

electricity in certain areas and render certain activities self sufficient in terms of 

power production thus achieving energy savings. 

 

In recent years, distributed generation installation has shown an increasing growth in 

the distribution networks around the world due to the raise in promotion towards 

utilization of renewable energy resources and development of co-generation plants. 

As distributed generation is bound to effect power flow of the system associated 
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