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Optimized Operation of the Cascade Power Station Reservoirs
in the Upper Reaches of the Hanjiang River
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Abstract; Based on the characteristics and tasks of the cascade hydropower station reservoir groups of
Shiquan, Xihe and Ankang in the upper reaches of the Hanjiang River, two optimal models with the ob-
jective functions of maximum power generation and the maximum power generation benefits are estab-
lished respectively. The solution to the models is obtained via the combination of successive approxima-
tion method of dynamic programming ( DPSA) and progressive optimal algorithm ( POA), whereby the
long-series optimal operation results of the cascade hydropower stations are obtained. The results indicate
that the optimal operation of the cascade hydropower station reservoir gourps can bring the compensation
effect of reservoirs into full play and obtain the greater benefits in comparison with the conventional opera-
tion of the cascade reservoir groups and the single reservoir optimal operation. The results of maximum
power generation benefit model are better than the results of the maximum power generation model, which
the power generation benefits of the cascade hydropower stations and the outputs in the dry season in-
crease, and the load distribution of hydropower stations are regulated, and the abandoned water decrease,
and the utilization efficiency of water resource is improved. Accordingly, the research results can provide
the gheoretical basis and technical support for the optimal operation of the cascade hydropower stations in
the upper reaches of the Hanjiang River.
Key words: cascade power stations in the upper Hanjiang River; maximizing energy output; maximizing

energy benefit; successive approximation methods of dynamic programming ( DPSA) ; pro-

gressive optimal algorithm (POA)
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Fig.1 Steps of seasonal tariff
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Fig.2  Flow diagram of calculation
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Tab.1 The ratios of energy output in the wet season

to energy output in the dry season

AR, AR T A AT T AT
(7o/(kw-h)) 10% 20% 30% 40% 50%
0.2 2.9:1 2.6:1 2.47:1 2.39:1 2.32:1
0.3 2.9:1 2.6:1 2.47:1 2.40:1 2.34:1
0.4 2.9:1 2.6:1 2.47:1 2.40:1 2.34:1
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Tab.2 Comparison of mean energy output and mean energy benefit for each station
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Tab.3 Mean energy output and mean energy benefit in wet, normal and dry season of the cascade
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Fig.3 Comparison chart of mean output in dry season
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Tab.4 Statistical results of abandoned water

o . ZATY ? ZAT ZATH R z\@%i@ﬁﬂi
/KA m’ FEKH/ % FKE/AZ m WA 2 %
R B 29.94 28.10 76.61 71.90
AR K HL IR K 22.22 20.91 84.05 79.09
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R B 26.73 23.43 87.34 76.57
B R FE R KA TR 20. 19 17.74 93.59 82.26
R e KA 20.14 17.70 93. 64 82.30
SEBRIET 24.67 13.34 160.23 86. 66
95 R FE R KA TR 21.97 11.88 162.93 88. 12
R e KA 21.61 11.69 163.29 88.31
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