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Abstract: In order to evaluate the compound impact of the water diversion project from the Han
River to the Wei River on the power generation of cascade reservoirs in the lower reaches of the
Han River, a reservoir optimal operation model is constructed, which takes the maximum power
generation as the objective function and considers the ecological flow constraints, evapotranspira-
tion and leakage losses. The particle swarm optimization (PSO) algorithm is improved to the
P-PSO-SA algorithm by coupling the adaptive inertia weight and simulated annealing to achieve
the efficient solution of the model. The results show that the average annual power generation of
Shiquan, Xihe and Ankang reservoirs decreased by 21.98%, 16.29% and 12. 21% respectively
from 2000 to 2020 after the water transfer, and the power generation loss showed a decreasing
trend with the increase of the distance from the water transfer area. By comparing the annual in-
ner diameter flow and power generation changes of representative high, normal and low water

years, it is found that the power generation of cascade reservoirs after water transfer forms a
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power supply gap in winter and summer in low water years, which is of spatiotemporal disloca-

tion with the peak value of power load in Shaanxi Province. The study provides a reference for

the scientific analysis of the impact of inter basin water transfer project on the runoff and power

generation of downstream cascade reservoirs.

Key words: cascade reservoirs; optimize scheduling; hybrid particle swarm optimization; impact

of power generation; the water diversion project from Han River to Wei River
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Fig. 1 Distribution of main reservoirs and hydrological stations in Shaanxi section of Hanjiang River Basin
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Fig.4 Comparison of annual average inflow runoffs before and after water diversion in Shiquan, Xihe and Ankang reservoirs
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Fig. 8 Changes in annual power generation during dry, normal, and wet years of Shiquan reservoirs
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