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Orthogonal immune clone particle swarm optimization algorithm and
its application in hydropower station reservoir optimal operation

MA Yu-xin, XIE Jian-cang, LUO Jun-gang

(Key Lab of Northwest Water Resources and Environment Ecology of MOE at XAUT . Xi’an,Shaanzi 710048 ,China)

Abstract: [Objective] The study was done in order to overcome the disadvantages of classical particle
swarm optimization algorithm used to solve reservoir optimal operation problems, such as premature con-
vergence, poor convergence,and easy to fall in local optima. [Method) Based on the binary particle swarm
optimization and clone selection theory,an orthogonal immune clone particle swarm algorithm with quanti-
zation (OICPSO/Q) was presented in this paper. The orthogonal crossover strategy was used in immune
gene operation to increase the solution’s uniformity. The improved method adopted the operation of vaccine
inoculation to accelerate the optimization searching speed. And a self-learning operator was presented to a-
void better solution around individuals losing. The mathematical model and the procedures for solving the
optimized reservoir operation optimization by using OICPSO/Q were proposed in detail. The performance
of OICPSO/Q was compared with the standard particle swarm optimization (SPSO) and dynamic program-
ming method. [Result) Study results show that this method has better performance in stabilization and
convergence than SPSO and dynamic programming method. [ Conclusion] OICPSO/Q algorithm will be a
new and valid method for reservoir operation optimization.
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beginning of the month Inflow Power flow Output of power station Energy output
7 1 696.0 914 615.5 40. 5 30 132
8 1710.1 1030 536.8 42.3 31471
9 1725.3 1 065 1018.7 86.1 61 992
10 1725.9 1124 691. 3 61.6 45 830
11 1735.0 819 819.0 75.9 54 648
12 1735.0 616 616.0 57.1 42 482
1 1735.0 525 525.0 48. 6 36 158
2 1735.0 315 463. 4 42.5 28 560
3 1732.2 364 462.9 41.7 31 025
4 1729.7 546 496. 5 43.8 31 536
5 1730.1 657 1024.9 87.3 64 951
6 1722.6 645 1 350.0 98.9 71 208
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