ECONOMIC DISPATCH USING HYBRID OF
DIFFERENTIAL EVOLUTION AND WATER
CYCLE ALGORITHM

BY
HAMMAD ASLAM

01-244142-039

SUPERVISED BY

DR. SHAIKH SAAQIB HAROON

an YNV,

-

> .8
.?' Lt | ] o)

Session-2014
A Report submitted to the Department of Electrical Engineering
BahriaUniversity, Islamabad

in partial fulfilment of the requirement for the degree of MS Electrical

Engineering



CERTIFICATE

We accept the work contained in this report as a confirmation to the required standard for the

partial fulfilment of the degree of MS Electrical Engineering(Power).

Head of Department Supervisor

Internal Examiner External Examiner

ii|PAGE
ECONOMIC DISPATCH USING HYBRID OF DIFFERENTIAL
EVOLUTION AND WATER CYCLE ALGORITHM



DEDICATION

My effort is dedicated to my parents, family and respected teachers,especially to my family.

fi|PAGE
ECONOMIC DISPATCH USING HYBRID OF DIFFERENTIAL
EVOLUTION AND WATER CYCLE ALGORITHM



DECLARATION

I affirm that entire material is my personalworkbesides it isoutcome of struggle done
throughout the duration of registration. It does not have anycontent printed earlier or
inscribedviasomeone else besides this it neitherhave content to which anextensivedegree
wasrecognisedintended for the grant of any additionalgradation or certificate of the university

or other institute of higher learning,acknowledgement has been made in the text otherwise.

iv|PAGE

ECONOMIC DISPATCH USING HYBRID OF DIFFERENTIAL
EVOLUTION AND WATER CYCLE ALGORITHM



ACKNOWLEDGEMENTS

To begin with the name of ALMIGHTY ALLAH, who gave me the strength and spirit to
fulfil the mandatory requirements of this dissertation. All the respect to the HOLY
PROPHET (SAW), who enabled me to recognize our creator and direct the human being to
the straight path.

I started my research work with Engr. Saaqib Haroon as my supervisor. His valuable
knowledge and vast experience of the subject removed the difficulties at crucial junctures. I
particularly acknowledge the positive influence of many simulating discussion I had had with
him. Without his generous encouragement, patience andguidance, the completion of this task

was not possible. I will always remain grateful for his technical and moral help.

Special thanks to the representatives of research monitoring committee for guidance &

suggestions regarding the research work.

Although only one luminary appears on the spine of this thesis, many others have contributed

in providing the social and moral support in completion of research.

v|PAGE

ECONOMIC DISPATCH USING HYBRID OF DIFFERENTIAL
EVOLUTION AND WATER CYCLE ALGORITHM



ABSTRACT

Economic dispatch (ED) is a very demanding part of power system operational and
controldetailedby means ofprocedure of evaluatingelectrical power production of thermal
machines for lowest total power cost in a manner that both equality (i.e. Power demand) and

inequality (i.e. Generating machine limits) constraints are satisfied.

In system optimization, there are two minima in search space a native minima and global
minima. Complication is to find global minima instead of local minima. ED is a trying OP
that needs proficient computational techniques. Many classical methods, such as mixed
integer programming, newton technique, DP, gradient search method, Lagrange method,
nonlinear programming with network flow, and Lagrange relaxation. [1-4] these traditional
methods have drawback of finding a local minimum instead of global minima. We have
many techniques called evolutionary procedures to solve such types of complications with
global minima e.g. Cooku Search Algorithm, Fuzzy evolutionary programming (fuzzy EP),
Simulated annealing based goal-attainment (SAGA), Quantum particle swarm optimization

(QPSO), differential evolution(DE) & Water Cycle Algorithm(WCA) etc.

In this report a hybrid of differential evolution(DE) and water cycle algorithm (WCA) is
implemented on ED. DE is a heuristic approach for minimalizingnon-differentiablealsonon-
linearunremitting space functions and WCA is a meta-heuristic population
constructedalgorithm which has been recently introduced for cracking restrained
Optimization Problems OPs. Hybrid of DE and WCA is tested on non-convex test systems in
this project.

The feasibility is demonstrated for three different standard systems (3 machine,6 machine and
10 machine system) published on IEEE, and matched with further optimization
mechanismsconcerning the result quality. Results demonstrate that prescribed scheme is

competentfor ED problems to uncoverhealthierresults efficiently.
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