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Dynamic Differential Evolution Algorithm and Its Application in Optimal Operation of Cascade Reservoirs
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(1. Yellow River Hydrological Engineering Design I nstitute, Zhengz hou 450001, China;
2. Henan Water & Power Engineering Consulting Co. Ltd, Zhengzhou 450001, China)
Abstract: The standard difference evolution algorithm is often used to analyze the optimal operation of cascade reservoirs, but
with the increasing of melting length, the performance of algorithm solution decreases, the population diversity at late evolution
decrease, and thus the algorithm may only determine the local optimal solution. In this study, the parameter of individual differ
ence was defined to perform dynamic control on the scaling factor of difference evolution algorithm, and the parameter of evolr
tion possibility was defined to perform dynamic control on the selection mechanism of the algorithm. Two standard testing func
tions and optimal operation of the cascade reservoirs were solved using the standard difference evolution algorithm, progressive
optimization algorithm, and dynamic difference evolution algorithm. The simulation results indicated that the global searching «
bility of dynamic difference evolution algorithm increases significantly compared to that of standard difference evolution algo
rithm.
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Table 1 Comparison of optimal results determined by different algorithms
PR 4 R % HAR AL RCE w3 Rkl 2 IBAT I ]
POA - 1675. 92965 - 1634. 42457 57.83 1.86
Schw efel B4 DE - 1675.9316 - 1675.93155 - 1573. 13863 90. 26 1.73
DDE - 1675.93157 - 1675. 50327 2.28 1.94
POA 0 0. 458 0. 62 1. 64
Rastrigrin B8 % DE 0 0 0.357 0. 87 1.45
DDE 0 0. 0002 0. 001 1.77
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Topology of the cascade reservoirs
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Table 2 Basic parameters of the hydropower stations
Tt H Al A2 A3 A4 Bl B B3 B4 BS
1EH B IKAL/ m2? 930 2315 1692 955 850 660 528 474 432
PE/KAE/ m? 886 2307 1687 952 790 655 520 469 430
AR/ MW 240 240 240 700 3600 660 730 600 480
fRAEH 17 MW 77.4 87.8 82.7 136.1 926 162 197 138 151
Iy 8.5 8.2 8.3 7.9 8 8.5 8.2 8.8 8.5
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Fig.2 Water level process in reservoir A
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Fig.3 Water level process in reservoir B
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