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ABSTRACT

The main purpose of this thesis is to apply a genetic algorithm (GA) to the
practical multiple reservoir release problem in which various utilisations of the
multipurpose reservoirs are considered. A genetic algorithm (GA) is an optimisation
approach based on the mechanics of natural selection, derived from the theory of
natural evolution. The performance of a GA in test system called the “Four-reservoir
problem” was evaluated by Wardlaw and Sharif (1999) and demonstrated that GAs
provide robust and acceptable solutions to the problem. Their research provides the
foundation for this thesis.

The investigation of developed GA technique was carried out through
application to a real multiple reservoir system in the Mae Klong River Basin. The
simulation model of the Mae Klong River Basin conducted by the Electricity
Generating Authority of Thailand (EGAT) was used. The revised rule curves resulted
from the simulation model were used in the comparison with the results from the
optimisation model using GAs.

A real world multiple reservoir release problem was solved satisfactorily using
the GA approach. The GA run process was carried out using real-value representation
scheme, tournament selection, uniform crossover, and modified uniform mutation. The
best parameter set obtained from sensitivity analysis had a crossover probability of]
0.9, mutation probability of 0.139, which corresponds to 5 mutations per chromosome,
for a population size over 160.

The results of the GA were compared with those of EGAT’s simulation model.
The GA derived rule curves bring the higher benefits, in terms of irrigation production
and electricity production. GA rule curves also lead to the reduction of irrigation
deficits, and salinity control deficits.

In case of Srinagarind Reservoir, the space between upper rule curve and
lower rule curve of EGAT does not cover the best ruling level, which can lead to the
best utilisation. The results suggested that the upper rule curve and the lower rule
curve of Srinagarind Reservoir should be revised again in order to satisfy all demands
as much as possible and to lead to the best utilisation of water resources in the basin.
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