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Abstract: [Objective] Aiming at the disadvantages of classical optimization algorithm for reservoir op-
timal operation like curse of dimensionality and early maturity,a new optimization model was established.
[Method] Particle swarm optimization algorithm based on the niche, crossover and selection operators
(NCSPSO) , which carry out diversification treatment with best position of particle in history in the process
of optimization,was presented in this paper. The mathematical model and procedures for reservoir optimal
operation by using NCSPSO were proposed in detail. The mathematical model was applied to specific reser-
voir. [Result] Example calculations show that this optimal method has higher efficiency and performance
and the method to process the optimal operation of reservoirs decision-making can improve the total genera-
ting capacity of the reservoir enhanced energy. [Conclusion] NCSPSO will be a new method to solve the
problem of reservoir optimal operation.
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Table 1 Comparison between PSO and NCSPSO about test function
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Table 2 Comparison of best operation course of Bikou hydropower station based on PSO and NCSPSO
PSO NCSPSO
AW Ak K Bk
925 i i/ 0
gy NEREOKE MK g gm0 e KM pwgeng gokms B
(m® «s ') Water Water 5 - 5 - kW Water 3 - B - 7 kW
Month (m? +s71) (m? s 1) level at (m?®+s7 1) (m? s 1)
Inflow level at the level at . Output level at . Output
. Power Surplus the Power Surplus
beginning  the end of .. the end of
flow water beginning flow water
of the of the power of the power
of the
month month month
month
5 290 685. 00 694. 99 251.63 0. 00 15.718 3 685. 00 695. 00 251. 60 0. 00 15.717 2
6 319 694. 99 685.01 357. 35 0. 00 22.186 0 695. 00 685. 00 357.40 0. 00 22.189 5
7 553 685.01 695. 00 487. 28 27.34 30. 000 0 685. 00 695. 00 487. 30 27.29 30. 000 0
8 364 695. 00 694. 94 364. 21 0. 00 24.021 9 695. 00 695. 00 364.00 0. 00 24.016 9
9 411 694. 94 695. 00 410. 80 0. 00 27.031 4 695. 00 695. 00 411.00 0. 00 27.054 5
10 338 695. 00 704. 00 292. 37 0. 00 20.514 0 695. 00 704. 00 292. 37 0. 00 20.514 8
11 208 704.00 703. 95 208. 25 0. 00 15.464 4 704. 00 704.00 208. 00 0. 00 15.450 0
12 139 703.95 704.00 138.75 0. 00 10. 355 2 704.00 704. 00 139.00 0. 00 10. 376 7
1 117 704.00 704. 00 117.00 0. 00 8.748 4 704. 00 704. 00 117.00 0. 00 8. 748 5
2 105 704,00 703.99 105. 05 0. 00 7.862 2 704. 00 704. 00 105. 00 0. 00 7.859 2
3 103 703.99 703. 32 106. 82 0. 00 7.962 7 704. 00 703.76 104. 34 0. 00 7.800 0
4 150 703. 32 685. 00 230. 15 0. 00 15.392 9 703.76 685. 00 232.69 0. 00 15.625 1
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