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Multi-objective optimal operation of hydropower plant-reservoir-pumping station group in large complex inter-
basin water transfer projects / KONG Bo', FU Shaojie’, HUANG Qiang' (1. State Key Laboratory of Eco-Hydraulic
Engineering in Shaanxt, Xi’an University of Technology, Xi'an 710048 , China; 2. Huanghe Hydropower Development Co. ,
Lid. , Xining 810008 , China)

Abstract: A multi-objective optimal operation model of hydropower plant-reservoir-pumping station group is established
considering three objectives: maximizing transferred water, maximizing hydropower generation and minimizing energy
consumption. Based on the parameter adjustment strategy, the neighborhood variation and acceleration strategy, a new
integrated and improved Cuckoo algorithm is proposed to solve the multi-objective optimization scheduling model, obtaining
a multi-objective PARETO solution sets of power generation, water transfer and energy consumption of pumping stations.
Taking the large and complex inter-basin water diversion project from Hanjiang to Weihe River as the research object,
compared with the simulation scheduling model and NSGA-II algorithm multi-objective optimization scheduling model, the
optimal dispatching model has reasonable indexes such as power generation, water transfer, energy consumption, waste
water and so on, having a comparative advantage.

Key words: inter-basin water transfer; hydropower plant-reservoir-pumping station group ; multi-objective optimal operation

model ; improved Cuckoo algorithm; Pareto curve
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Fig.1 Comprehensive improvement of multi-objective

Cuckoo algorithm flow
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Fig.2 Dispatching node of Hanjiang-to-Weihe
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Table 1 Related parameters of Hanjiang-to-Weihe River Water Diversion Project
/ / /
/ / / / / / / / /
3
m o . /m  /m /MW MW(|n3-s‘]) m KW - h (m® -+ s71) MW m m m
2.29 0.9192 77.5 450 440 135 8.6 435.30 36.5 3.63 70 130 116 440 450
7.10 6.49 9.7 643 558 45 2 72.71 82.8 1. 06 18 27 98.76 602.91 642.26
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2

Table 2 Scheduling results of model
m? /( kW -h)
66. 36 56.98 44.21 12.77 8.71 0. 67 3.81 4. 04 -0.23
8.61 9.28 8.41 0. 87 6.33 2.02 0.3 1.72
74.97 66. 26 52.62 13. 64 15. 04 0.67 5.83 4.34 1.49
66. 36 55.52 42.57 12.95 10. 31 0.53 3.67 4.67 -1.00
8. 61 9.24 7.73 1.51 4.71 1. 86 0.24 1.62
74.97 64.76 50.3 14. 46 15.02 0.53 5.53 4.91 0.62
66. 36 56.78 43.72 13. 06 8.89 0.71 3.77 4.13 -0.36
8. 61 9.32 8.45 0. 87 6.19 1.96 0.32 1.64
74.97 66. 1 52.17 13.92 15. 08 0.71 5.73 4.45 1.28
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Fig.4 Water regulation of Huangjinxia

reservoir and Sanhekou reservoir
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