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Optimal Planning for Distributed Generation

In Distribution Networks
Abstract

As a result of the restructuring of electricity markets, increasing
amounts of distributed generation (DG) are connected to distribution
networks to face load growth and distribution capacity bottlenecks. DG is
expected to play an important role in the electric power system

infrastructure and market.

The typical way to meet the demand is to build additional central power
generation where the transmission and distribution (T&D) infrastructure,
in such a case, represents significant cost in both fixed and running
domains. A DG unit does not have T&D burden because it is already at
the site of electrical use. DG can provide better service at lower cost in
many applications by avoiding the extra cost and lower reliability
imposed by transmission and distribution. The problem however, with

DG is to reach the optimal sizing and siting of the units.

In this thesis an optimization model has been used to obtain the optimal
sizing and siting of DG units. The model has been used to estimate the
optimum penetration of the distributed generation in distribution
networks. Environmental impact, CO, emission, has been considered as a

constraint in the optimization problem.

Two realistic case studies have been analyzed to verify the validity of
the adopted approach.
Key words: Distributed generation DG, optimal placement, benefits of

distributed generation, cost analysis, Losses reduction based optimization
and sizing & siting of DG units.
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Chapter 1

Introduction

1.1. General

Normally, electrical power systems are designed following a typical
arrangement that adopts the concept of a large central power generation
plants. The central power plants produce all the power which is needed to
feed the connected loads through a transmission network. Transmission
network is used to transport the generated power from the generation
point to the delivery points of the customers, sometimes over
considerable distance, which leads to high technical system losses. In
some cases, it will be difficult to supply customers within the required

voltage levels.

Recently, a new concept has considered an alternative solution for
electric power generation. Small generating units are connected directly
to serve a part of the connected loads. This concept is known as

distributed generation DG.

DG is expected to play an important role in the electric power system

infrastructure. DG reduces (i) capital investments, by reducing the need




