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This research is on unit commitment (UC) in power systems. The UC in power systems involves
to properly schedule all the existing resources in the system. In addition to fulfill a large number
of constraints, the optimal UC should meet forecast load demand calculated in advance, spinning
reserve requirements, ramp rate constraints, etc. at every time interval such that the total cost is
minimum. The UC problem is a combinatorial optimization problem with both binary and
continuous variables in huge searching space. The number of combinations of 0-1 variables
grows exponentially for the large-scale UC problem. Therefore, the UC is one of the most
difficult problems in power optimization area.

In this research, some new useful approaches have been proposed for the UC problem. Till now,
the candidate has tried to apply and test most of the latest discrete, continuous, and combinatorial

Optimization techniques, e.g., Simulated Annealing (SA), Particle swarm Optimization (PSO),
Ant Colony Optimization (ACO), Genetic Algorithms (GA), GA after clustering for dimension
reduction, Evolutionary Programming (EP), Tabu Search (TS), etc., and also some of their fuzzy,
twofold and memory-bounded versions. Important proposed methods are discussed in separate
chapters. The candidate has successfully applied a modified version of SA algorithm namely
Absolutely Stochastic SA. Fuzzy UC model is also considered, as forecast load demand is
imprecise. Continuous A-calculation has been developed for the most time consuming economic
load dispatch (ELD) in the UC problem to reduce overhead recalculations. Twofold version:
Decomposition of hourly schedule and coupling has been proposed to reduce blindness in optimal
searching and to increase local searching ability. Wastage time of generating infeasible solutions
by random bits flipping in twofold-SA is less than that of standard SA. Appropriate heuristics for
the UC and ELD have also been tested, however results are moderate there. Direct and indirect

repairs have been introduced to avoid frequently generating infeasible solutions, which obviously
accelerate the searching process.

This study has established some contributions on unit commitment optimization - (1) fuzzy UC
model is more preferable than crisp UC; (2) absolutely stochastic SA is better and flexible
version of standard SA; (3) dimension reduction is possible by clustering for a large-scale unit
commitment problem; (4) twofold version can reduce blindness in the UC searching; (5) adaptive
PSO has better balance between local and global searching abilities in the UC problem; (6) direct

repair, indirect repair, appropriate distributions are suitable for constraints management.
Simulation results show effectiveness of the contributions.
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