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Abstract

Spillage control is one of the important part of reservoir operation in flood season, and pre-discharging
by reducing the initial water level is an effective method for spillage control. However, how to determine
the initial water level of reservoir is a very important technical problem. A spillage control method based
on optimization strategy of upper limit initial water level is proposed in the paper. Firstly, with the goal
of minimizing spillage for cascade reservoirs, an optimal model is established, and solved by nonlinear
global optimization method. Then, for an assumed flood combination scenario, the set of cascade spillage
control scheduling schemes is obtained by inputting different initial water level strategies into the pre-
vious optimization model, and the optimal upper limit initial water level is achieved by comparing the
amount of spillage between different schemes. Finally the upper limit initial water level control strategy
table corresponding to different frequency flood scenarios is generated through the above idea. The case
study results of the joint scheduling of the three reservoirs (Goupitan, Silin, Shatuo) in Wujiang River
Basin show that the spillage water of cascade and each reservoir can be controlled at a lower level by the
proposed method, when the cascade encounters the flood combination scenarios which are most likely
to occur in history or the flood combination scenarios whose magnitude is very large and is extremely
unfavorable to reservoir dispatching.
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Figure 1. Process of spillage control method
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Figure 2. Frequency analysis of flood combination
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Figure 3. Basin’s map and distribution of spillage from 2011 to 2016
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Table 3. Amount of different design frequencies seven-day flood (billion m?)
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Wi 2.92/C1 5.78/C2 8.36/C3 11.10/C4 14.90/C5
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Table 4. Account of flood combination in history
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Figure 4. Seven-day flood of different design frequencies
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Figure 5. Comparison of power generation and spillage water between two models
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Table 5. The deviation of power generation and reduction of spillage water between two models
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625.42 0.73% 0.40
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Figure 6. Amount of spillage corresponding to different initial
water level strategies
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Figure 7. Results of different flood combinations
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Table 6. The table of upper limit initial water level control strategy

= 6. ECIFKAL L PRIZHIREG R

(N PR A EPEKAL L /m R 7KL m’ HEMESKAL M BHIEKAL m’ WIEF KL m®
FC1 (50%, 50%, 50%) 623.30 0.00 0.00 0.00 0.00
FC2 (50%, 50%, 20%) 620.17 0.00 0.00 0.00 0.00
FC3 (50%, 20%, 20%) 617.79 0.70 0.00 0.00 0.70
FC4 (20%, 20%, 10%) 610.62 2.18 0.00 0.00 2.18
FC5 (50%, 20%, 50%) 620.17 0.00 0.00 0.00 0.00
FC6 (50%, 20%, 10%) 616.91 2.18 0.00 0.00 2.18
FC7 (20%, 20%, 20%) 611.61 0.70 0.00 0.00 0.70
FC8 (10%, 2%, 2%) 603.33 19.20 0.00 4.27 14.93

7 52 b IR 5 ot 7K 2 R AT DA e R S 1 KA PR A ] SR R AT B B MR K AL R FR, 5%
FEC R K AL BEAT ML B, TR B g 3 K AR SRR o NERIE AR SRR T A A N, KK A S
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Table 7. Dispatching results of different method
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i BAFE KN w0 B R NAL e BEMFARML m? EFKAL m?
e R FEREE R FEIKIE ] R FEAREE R FEAREE ]
FC 1 0.21 0.00 0.00 0.00 0.08 0.00 0.13 0.00
FC2 2.03 0.00 0.00 0.00 0.29 0.00 1.74 0.00
FC3 4.65 0.70 0.00 0.00 1.40 0.00 3.26 0.70
FC 4 18.87 2.18 1.79 0.00 6.09 0.00 10.99 2.18
FC5 1.65 0.00 0.00 0.00 0.40 0.00 1.26 0.00
FC6 15.61 2.18 0.97 0.00 5.64 0.00 9.00 2.18
FC7 14.28 0.70 2.92 0.00 4.04 0.00 7.32 0.70
FC8 67.72 19.20 13.13 0.00 21.06 427 33.53 14.93
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MK G FC8 (THE—i8., A48, AHHE—8), B A CTE BRI K M 67.72 12 m® #2413 19.20
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