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ABSTRACT

In general, a large scale power system possesses multiple objectives to be achieved. The ideal
power system operation is achieved when various objectives like cost of generation, system
transmission loss, environmental pollution, security etc. are simultaneously attained with minimum
values. Since these objectives are conflicting in nature, it is impossible to achieve the ideal power

system operation.

In this thesis work, three objectives of Multiobjective Economic Load Dispatch (MOELD)
problem-cost of generation, system transmission loss and environmental pollution- are considered.
The MOELD problem is formulated as a multiobjective optimization problem using weighting
method and a number of noninferior solutions are generated in 3D space. The optimal power
system operation is attained by Ideal Distance Minimization method. This method employs the
concept of an ‘Ideal Point’ (IP) to scalarize the problems having multiple objectives and it
minimizes the Euclidean distance between IP and the set of noninferior solutions. This method has

been applied to IEEE 30 bus system.

DELHI COLLEGE OF ENGINEERING iv



MULTIOBJECTIVE ECONOMIC LOAD DISPATCH USING WEIGHTING METHOD

CONTENTS
@) Acknowledgement
(ii) Abstract
CHAPTER 1 INTRODUCTION
LT OVEIVIBW . ..ot e 1
1.2 Objectives and Methodology .........ccovuiiiniiiiiii e 1
1.3 LItEratUure SUIVEY......ueuutnittittet ettt ettt ettt e aeaee e 2
1.3.1 Genetic Algorithm ... 2
1.3.2 Multiobjective OptimiZation ...........cvueiiiuiitiniiiiitiniiiienieanennenan 4
1.3.3 Economic Load Dispatch ............oooiiiiiiiii e 5
1.4 Plan of TRESIS ..o.uoniiii 8

CHAPTER 2 GENETIC ALGORITHM

2.1 INtrodUCHION ..evuiiiie e 9

2.1.1 General Structure of GA ........oiiiiiii i 9
2.2 Definitions & CONCEPLS ....uvennttinttitt ettt e e 10

2.2.1 Evolutionary algorithms ...........cooiiiiiiiiii e, 11
2.3 GA aPProaCh ... 11
2.4 Theory Of GAS ..onuii i e 14
2.5 General algorithm of GAS ......oiiii e, 19

DELHI COLLEGE OF ENGINEERING \



MULTIOBJECTIVE ECONOMIC LOAD DISPATCH USING WEIGHTING METHOD

CHAPTER 3 MINIMIZATION OF ROSENBROCK FUNCTION MANUALLY USING

GA
3.1 Introduction to Rosenbrock function.................cooooiiiiiiii . 20
3.2 Solution performed manually using Genetic Algorithm............................. 22
BB RESUILS ..ot 30
3.4 CONCIUSION ..tutintit e 31
CHAPTER 4 MULTIOBJECTIVE OPTIMIZATION
4.1 INtrodUCLION  .eeettt e e e 32
4.2 Formulation of General Multiobjective Programming Problem.................... 32
4.3 NONINLETIOTILY . euvenetttite ettt e e 33
4.3.1 Graphical Explanation of Noninferiority ...............ccooviiiiiiniiin... 34
4.3.2 Mathematical Definition of Noninferiority .............cooevviiiiiiiinnenn. 34
4.4 Weighting Method .........ooiuiiiiii e 36
4.5 Ideal Distance Minimization Method ..., 37
CHAPTER 5 ECONOMIC LOAD DISPATCH IN 3D SPACE
ST INtrodUCtioN ...o.uviui i, 39
5.2 Load DiSpatChing .........couiiiiinii i 39
5.3 Economics of power generation of power plant ....................cooiiiiiin.. 40
5.4 TransSmiSSION LOSSES .. ..euuiiente ettt 42
5.4.1 Formulation of Economic Load Dispatch Problem .......................... 43
5.5 Environmental Pollution .............cooiiiiiiii 44
5.6 Formulation of MOELD in 3D Space........coouvviiiiiiiiiiiiiiiii e 44

DELHI COLLEGE OF ENGINEERING vi



MULTIOBJECTIVE ECONOMIC LOAD DISPATCH USING WEIGHTING METHOD

CHAPTER 6 RESULTS AND DISCUSSION

6.1 INtroduCtion .........oiiiii i, 46
6.2 2D Graphs ...t 49
6.3 3D GIaphs ...oueiii i 51
6.4 DISCUSSION . ..utintitit ettt e 52
CHAPTER 7 CONCLUSIONS AND FUTURE SCOPE
7.1 CONCIUSIONS ettt e ettt 53
7.2 Scope of Future Work ........cooiiiiiii 53
APPENDIX ..o.uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiietittttetetietattetsttssassssnssssassssassssnsan. 54
I 23 D1 0 D123 D1\ 03 63

DELHI COLLEGE OF ENGINEERING vii



