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Tab.1 The optimal operation results of Ertan hydropower station
i 1] AR/ (m® e s7 D) ARIRAL/m PR/ (m? » s 1) FK/(m® » s D) th 731/104 kW
1958-06 1309 1 155. 00 1286 0 157. 89
1958-07 2 476 1 156. 54 2 400 0 295. 39
1958-08 4299 1 160. 27 3 258 878 330. 00
1958-09 3761 1 195. 85 3601 1475 330. 00
1958-10 2071 1199.97 2071 1 330. 00
1958-11 1127 1199.97 1127 0 181. 56
1958-12 713 1199.97 713 0 115. 48
1959-01 529 1199.97 608 0 98. 05
1959-02 466 1197.96 619 0 98. 22
1959-03 465 1 193. 88 634 0 98.12
1959-04 555 1 188. 83 650 0 98. 32
1959-05 670 1185.91 1474 0 199. 13
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Fig.2 The comparison of iteration number and convergence precision means
F 2 AT H A FdR SO H B
Tab. 2 The comparison of running time and convergence precision
K HLHE /108 kWh BATIS ] /s
2 HORS
1TA DP 1A GA PSO IIA DP 1A GA PSO
0.150 167. 859 167. 859 167. 859 167. 859 167. 859 2.7 0.7 4.9 1.7 1.5
0.120 167. 894 167. 894 167. 894 167. 894 167. 894 3.1 1.1 6.3 2.6 2.7
0.100 167.899 167.899 167. 899 167. 899 167.899 2.8 1.5 6.9 2.9 3.2
0. 050 167.912 167.912 167.910 167.906 167.908 3.8 6.0 9.8 4.8 3.9
0.030 167.922 167.922 167. 920 167.911 167.916 3.6 16.7 11.1 6.2 4.4
0.010 167.925 167.926 167. 810 167.921 167. 925 4.1 165.1 21.0 12.0 7.8
0. 007 167.925 167.925 167. 787 167.917 167.921 4.3 360. 7 26.0 13.4 6.7
0. 005 167. 926 167. 926 167. 685 167.915 167,922 5.1 691. 6 24.8 11. 7 8.1
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Abstract: Based on the biological mechanism of immune algorithm, an improved immune genetic
algorithm is proposed, in which particle swarm optimization is taken as global searching strategy to
improve the global search ability of the immune genetic algorithm, and progressive optimization
algorithm is used for evolving operation of control strategy to improve its local search ability. At the
same time, because of self-regulatory mechanism of immune algorithm based on concentration, group
diversity can be improved and algorithm can be avoided to fall into local optimal solution too early.
The specific realization process of the algorithm is presented, as well as the algorithm is applied to
optimal operation of a hydropower station, which indicates that the results are satisfied, including the
effectiveness and superiority compared with dynamic programming, genetic algorithm, immune

algorithm and particle swarm optimization.

Key words: hydropower station; immune genetic algorithm; improved immune genetic algorithm;

optimal operation



