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ABSTRACT

Efficient planning and optimal economic operation of power generation systems have played
a major role in the growth of electrical power industry. Future energy demand not only
depends upon increase of power generation units, but also requires the optimal operation of
existing power systems. The cost of hydroelectric power generation is minimum but is not
enough to fulfill the consumer’s electric power demand. Hence hydroelectric power system is
used in conjunction with the thermal power system. A hybrid of both these electrical
generation processes increase the overall power generation cost. In this thesis a meta-heuristic
Accelerated Particle Swarm Optimization (APSO) algorithm has been proposed for hydro-
thermal scheduling problem. The performance of the APSO algorithm has better than the
existing various optimization techniques such as Lagrange Multiplier, Gradient Search,
Simulated Annealing, Genetic Algorithm, Evolutionary Programming and its variants,
Canonical Particle Swarm Optimization and its variants. It takes extremely less execution
time and minimum number of iterations required to reduce the overall production cost of
short term hydrothermal scheduling problem while meeting all constraints with and without

considering transmission losses.
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1.1 Introduction

Electrical energy has become an important need in the world. Future energy demand
not only depends upon increase in power generation but also requires economic dispatch
of the installed power generation system. Hydroelectric power is one of the economic
sources of power in comparison with thermal power generation. The cost of
hydroelectric power generation is minimum compared to other power generation
mechanisms. However discharge rate is a major factor due to water usage for irrigation
purposes, the hydroelectric power generation is not enough to fulfill the consumer’s
electric power demand. Hence hydroelectric power system is used in conjunction with
thermal power system. A hybrid of these two electrical generation process increases the
overall cost of electricity production. However hydro-thermal scheduling is a
complicated problem. The main purpose is to reduce the production cost of the

generators and to enhance the overall efficiency of the system.
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