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Optimization of Multipurpose Reservoir Operation with Application
Particle Swarm Optimization Algorithm
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Abstract

Optimal operation of multipurpose reservoirs is one of the complex and sometimes nonlinear problems in the
field of multi-objective optimization. Evolutionary algorithms are optimization tools that search decision space
using simulation of natural biological evolution and present a set of points as the optimum solutions of problem.
In this research, application of multi-objective particle swarm optimization (MOPSO) in optimal operation of
Bazoft reservoir with different objectives, including generating hydropower energy, supplying downstream
demands (drinking, industry and agriculture), recreation and flood control have been considered. In this regard,
solution sets of the MOPSO algorithm in bi-combination of objectives and compromise programming (CP) using
different weighting and power coefficients have been first compared that the MOPSO algorithm in all
combinations of objectives is more capable than the CP to find solution with appropriate distribution and these
solutions have dominated the CP solutions. Then, ending points of solution set from the MOPSO algorithm and
nonlinear programming (NLP) results have been compared. Results showed that the MOPSO algorithm with 0.3
percent difference from the NLP results has more capability to present optimum solutions in the ending points of
solution set.

Keywords: Optimal Operation, Multi-Objective, Particle Swarm Optimization (PSO), Reservoir
System.
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