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Abstract To illustrate and test the applicability and performance of the innovative honeybee mating optimization (HBMO) algorithm in highly non-convex hydropower system
design and operation, two problems are considered: single reservoir and multi-reservoir.
Both hydropower problems are formulated to minimize the total present net cost of the
system, while achieving the maximum possible ratio for generated power to installed
capacity. The single hydropower reservoir problem is approached by the developed
algorithm in 10 different runs. The first feasible solution was generated initially and later
improved significantly and solutions converged to a near optimal solution very rapidly. In
the application of the proposed algorithm to a five-reservoir hydropower system with 48
periods and a total of 230 decision variables, in early mating flights, the first feasible
solution was identified and the results converged to a near optimal solution in later mating
flights. In the case of the multi-reservoir problem, an efficient gradient-based nonlinearprogramming solver (LINGO 8.0) failed to find a feasible solution and for the single
hydropower reservoir design problem it performed much worse than the proposed algorithm.
Keywords Honey-bee mating optimization . Design-operation .
Multiple hydropower reservoirs . Non-convex
O. Bozorg Haddad (*)
Department of Irrigation and Reclamation, Faculty of Soil and Water Engineering,
College of Agriculture and Natural Resources, University of Tehran, Karaj, Tehran, Iran
e-mail: obhaddad@ut.ac.ir
A. Afshar
Department of Civil Engineering and Center of Excellence for Fundamental Studies on Structural
Mechanics, Iran University of Science and Technology (IUST), Tehran, Iran
e-mail: a_afshar@iust.ac.ir
M. A. Mariño
Hydrology Program, Department of Civil and Environmental Engineering, University of California,
139 Veihmeyer Hall, Davis, CA 5616-8628, USA
e-mail: MAMarino@ucdavis.edu
M. A. Mariño
Department of Biological and Agricultural Engineering, University of California, 139 Veihmeyer Hall,
Davis, CA 5616-8628, USA

