Journal of Water Resources Research 7K BRI 5%, 2012, 1, 1-6 Hans X3l
http://dx.doi.org/10.12677/jwrr.2012.11001  Published Online February 2012 (http://www.hanspub.org/journal/jwrr.html)

Joint Operation of Flood Control and Hydropower
Generation for the Multi-Reservoir System’

Shenglian Guo, Yu Li, Jionghong Chen

State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan
Email: siguo@whu.edu.cn

Received: Nov. 2™, 2011; revised: Nov. 18", 2011; accepted: Dec. 1%, 2011

Abstract: Joint operation of flood control and hydropower generation for the Three Gorges cascade and
Qingjiang cascade reservoirs in China was studied in this paper. The flood control and hydropower genera-
tion models were established for individual and joint operation of the cascade reservoirs. The models have
considered reservoir flood prevention storage and electric compensation benefits among cascade reservoirs
and were solved by the progressive optimality algorithms. Four typical years of 1954, 1981, 1982 and 1998
of the Yichang hydrological stations were selected to derive the design flood hydrographs. The results show
that the average of Jingjiang River flood control standards can be raised to and 150-year and 168-year return
periods respectively. The daily inflow data of consecutive hydrological years of 1982-1987 were used to test
the models. Compared with the design operation rules, the joint operation of the multi-reservoir system can
generate 5.992 hillion kWh of extra power annual or an increase of 5.37% by the objective function of max-
imum hydropower generation. Through reservoir storage compensation, the spilled water of the Three Gorges
and Qingjiang cascade reservoirs was decreased by 57.741 and 5.384 billion m®, respectively.

Keywords: Multi-Reservoir System; Flood Control Standard; Joint Operation; Storage Compensation,
Hydropower Generation; Progressive Optimality Algorithm
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Table 1. Three Gorges and the eigen-value of Qinjiang's cascade

reservoir
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Figure 1. Different typical year design flood hydrograph in Three Gor ges Reservoir
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Table 2. Typical year design flood return period which three sche-
duling approach can withstand (years)
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7T A 1954 4 19814 19824 19984F  “FHH
R 143 127 106 123 125
AR A 164 161 118 158 150
KIEBBATE 185 178 136 173 168

Table 3. Annual generating capacity (100 million kW -h) and volume of discarded water (100 million m®) based on the calculation of
maximum gener ating capacity criteria
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ORI KR 44.20 36.65 10.97 91.81 845.07 152.02 997.09 1088.90  272.29
FKE 351 4.60 12.63 20.74 467.20 973.93 144113  1461.86
OB RHE 44.06 37.48 11.22 92.77 861.68 156.04 1017.72 111048  277.50
FKE 3.48 453 9.14 17.16 381.84 861.41 124325  1260.40
R RS G 2.78 2.56 175 7.08 10.21 21.05 31.26 38.34 8.93
N 6.70% 751%  18.96%  8.36% 1.22% 16.07% 3.24% 3.65% 3.39%
®. Oxt FEK S e -5.48 -1400 30,78 5026  -17.81 -571.72 58953  —639.80
e —60.97% —75.27% —70.91% -70.79% -3.67%  —-36.99%  —29.03%  —30.44%
S VR A 2.64 3.39 2.00 8.04 26.82 25.07 51.89 59.92 14.14
RNz 6.38% 9.96%  21.68%  9.48% 3.21% 19.14% 5.37% 5.70% 5.37%
®. Oxitk FEoK B INE -5.51 —14.07 —34.26 5384 10317 —684.24 —787.41  -841.25
HnE —61.32% —75.63% —78.93% -75.84% —21.27% —44.27%  -38.78%  —40.03%
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