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ABSTRACT

Economic Load Dispatch (ELD) is one of the important optimization tasks
which provide an economic condition for power systems. In this work, Modified
Particle Swarm Optimization (PSO) as an efficient and reliable evolutionary based
approach has been proposed to solve the constraint economic load dispatch problem.
The proposed method is able to determine, output power generation for all of the
power generation units, so that the total, constraint cost function is minimized. In
project report, a piecewise quadratic function is used to represent the fuel cost of
each generation units, and the B-coefficient method is used to model transmission
losses. The feasibility of the proposed Modified PSO is demonstrated for 4 power
system test cases, consisting 3,6,15, and 40 generation units. The obtained Modified
PSO results are compared with Standard PSO (SPSO), Genetic Algorithm (GA) and
Quadratic Programming (QP) base approaches. These results reveal that the proposed
method is capable to get higher quality solution including mathematical simplicity,

fast convergence, and robustness to solve hard economic load dispatch problem.
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ABSTRAK

Penghantaran Beban Ekonomik (Economic Load Dispatch (ELD)) adalah
salah satu tugasan pengoptimuman penting yang menyediakan persekitaran
ekonomik bagi system kuasa. Didalam tugasan ini, Modified Particle Swarm
Optimization (PSO) telah diusulkan untuk menyelesaikan masalah penghantaran
beban ekonomik terhad secara evolusi efisien dan tepat. kaedah yang diusulkan dapat
menentukan penghasilan kuasa output untuk semua unit penghasilan kuasa supaya
jumlah fungsi kos terhad adalah minimal. didalam laporan projek, sebuah fungsi
kuadratik cebisan digunakan untuk mewakili kos minyak bagi setiap unit penghasilan
kuasa dan kaedah B-Coefficient digunakan to memodelkan lesapan transmisi.
kebolehan kaedah PSO terubah yang dicadangkan telah didemonstrasikan untuk
empat kes ujian sistem kuasa yang mengandungi 3,6,15, dan 40 unit penghasilan
kuasa. keputusan PSO terubah yang diporolehi adalah dibandingkan dengan PSO
biasa (SPSO), Algoritma Genetik (GA) dan Pragram Kuadratik (QP) asas. Keputusan
yang diporolehi menunjukan kaedah yang dicadangkan berupaya untuk mendapatkan
kualiti penyelesaian yang lebih tinggi serta kaedah metematik yang medah,
penumpuan yang lebih cepat dan tegar untuk menyelesaikan masalah penghantaran

beban ekonomik yang susah.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The economic load dispatch problem, as one of the important issues of power
systems has been widely investigated in recent decades. Many researchers have
proposed useful methods for minimizing the total costs of the electrical power
dispatch. Some of these methods have computational restrictions that sometimes
cannot fully optimize some of the optimization problems. In addition to the existing
mathematical methods which are sometimes associated with complex mathematical
calculations, simple and high performance approaches have also been proposed by

those researchers, in solving this problem.

In real world power systems, electrical power generation units are not located
at the same distance from the center of the load. Apart from that, electrical power
generation costs for each of these units are also different in terms of fuel,
maintenance, labor etc. Due to this variety of power generation costs, the most
important problem is to prepare a schedule which is the most efficient and
economical that can be followed by a power system. In recent years, many

optimization methods on the problem of economic load dispatch, as a constraint



optimization problem, have been studied where all researches try to find which

method is more efficient and faster in execution and also easier to implement.

1.2 Introduction to the Classical Solution Methods on Economic Load

Dispatch Problem

Newton's base algorithm method, as one of the primary and useful approach,
has been used widely to solve economic load dispatch problem for a power system.
However, this method is useful only for optimizing continuous and derivable
functions, and is not applicable to those functions which are not continuous. The
complexity in mathematical equations in this method, especially when the number of
variables is high, has led researchers to other methods of solving the optimization
problem. They try to design algorithms that can run in terms of simplicity and can be
more practical. Besides that, the Newton's base algorithm method as an iteration base
method can only be used with a suitable initial condition. Only then can the
convergence of this algorithm be guaranteed. Otherwise it may converge to non

optimum point.

1.3 Introduction to Particle Swarm Optimization Method

Particle Swarm optimization method has been used many times for
optimization tasks including solving economic load dispatch for a power system.
This stochastic and iteration base method, by following a defined algorithm tries to
lead particles and finally the swarm to obtain an optimum region and after that to
obtain best point, in the search space. A completely randomized particles is selected

where their velocity and location in the next iterations will be updated, based on the



existing formulas. After a limited number of iterations, the particles will obtain the
best solution for the problem and all particles will converge to the best point. This
method does not need any information about the derivative of function and has a
higher flexibility to solve any constraint optimization problem and thus can be used
to optimize a wide range of functions with various constraints. This method is
compared considered superior to other classical methods, since it does not need to
solve complex mathematical formulas in finding the best solution for the problem.
Various modifications have been applied to increase the efficiency and performance
of this method in recent years. Some of these modification methods will be briefly
discussed in the next part of this report and it will be explained in more detail in the

next chapter.

1.4 Introduction to Improvement of Particle Swarm Optimization Algorithm

Many researchers have concentrated on deriving a modified equation to
update the velocity and position for each of the particles in the swarm. The aim of
this modification is to obtain a higher performance algorithm through the use of
mathematical formulas and principles of optimization. In general, the methods that
focus on movement and velocity of particles, including Genetic base Algorithm
methods and that based on Artificial Intelligence have also been used for this
purpose. The important thing that the researcher must consider is making the
stability, convergence and the speed of convergence of particles toward some certain

places.

1.5  Problem Background



As mentioned before, the problem areas on the economic load dispatch
problem for a power system can be solved by various methods. Each of these
methods tries to obtain a more desirable result. The particle swarm optimization
method has also been applied widely to solve this problem in the last few years.
However the existence of some shortcoming in this algorithm, has led researchers to
define and design some Hybrid and modification on this algorithm to improve its

efficiency and performance.

1.6 Objectives of Project

1. To analyze and solve economic load dispatch problem by classical

method.

2. To implement standard PSO and modify the algorithm of standard PSO

by defining a new scaling function.

3. To solve ELD problem for four IEEE test cases by classical method,
standard PSO and modified PSO and then compare the results obtained by

these method using Genetic Algorithm method.

1.7 Introduction to the Proposed Modification Method

In the particle swarm optimization method, based on the constraints of the
optimization problem, the particles initialize in the bounded area of search space.
Those particles that leave the search space are returned to this defined region by

these algorithms. In the next chapter this algorithm will be described in detail.



Another important factor in the convergence algorithm is using the formula to
calculate the position and velocity of particles. This work tries to introduce a new
function that can increase the convergence, efficiency and also speed of the
convergence. The superiority of this method has been shown by showing the

performance of some different functions.

1.8 The Outline of project report

In previous parts, the summary, goals and procedures have been explained. In
this part, a more general view of this thesis will be shown. The remainder of the
thesis is organized into five main chapters. Chapter Two discusses the literature
review on the modified methods of the particle swarm algorithm that implementing
various methods including Genetic Algorithm, Neural Network, Quadratic

Programming and etc to solve the economic load dispatch problem.

It will be followed by introducing the particle swarm optimization method, its
structure and properties. The classical method to solve the economic load dispatch
problem is discussed in detail in Chapter Three. Besides that, the modification
approach to improve the performance of the particle swarm optimization algorithm
and evaluation rate of convergence, quality of convergence etc, will also be

discussed.

The economic load dispatch problem will be solved for various IEEE power
system cases by means of new modified PSO in Chapter Four. The results obtained
will be compared with the results of the standard PSO, Genetic Algorithm and
classical method. Finally, at the end of this thesis we will discuss the result give the
conclusion of the new proposed PSO method which will be in Chapter Five.



1.9 Summary

In this chapter, the aim of this project and some theory is explained briefly.
Then, the history and background are reviewed. In addition, the problem statements
and objectives also mentioned. In the last section of this chapter, the outline of the

overall research is explained.
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