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ABSTRACT

This thesis proposes genetic algorithms and niching genetic algorithms with advanced
genetic operators for static and dynamic economic dispatch problems. Various
sophisticated techniques designed specifically for constraint manipulation in the problems
are described in details. Stochastically allocating power generation among all generating
units, energy sharing algorithms provide new strategies satisfying exactly a power
balancing equation formed as an equality constraint in the optimization problem without
any conventional penalization techniques. By using the proposed algorithms, not only can
the objective function be deviated from contaminating of improper scaling factor
initialization as well as penalty function designation, but it can also be employed to
decrease dramatically a solution space. Therefore, the conclusive efficiency of searching is
much improved. Consolidated into advanced operator genetic algorithms and niching
genetic algorithms, energy sharing algorithms also reduce adverse effect of multi-
objective function weighting, thereby preventing premature convergence. Moreover, their
capabilities of even mathematically restricted constraint manipulation are demonstrated.
The proposed algorithms are first analyzed by De Jong’s complex functions for assessing
capability of robust global-optimum searching. For both small-scale and large-scale test
problems, dynamic economic dispatching plans of simulated power systems, IEEE test
systems and realistic EGAT power systems with highly complicated generator cost curves
are reported. The experimental results with comparisons of those from modified zooming
dynamic programming method substantiated advantages of the proposed methods for

practical implementation.
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