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Joint operation strategy of water impoundment period of
Three Gorges Jinsha River lower reach cascade reservoirs
LIU Qiang!,ZHONG Ping an', XU Bin', GUO Le*, CHEN Yur ting'
(L Collegeof Hydrology and Water Resources, H ohai University, N anjing 210098, China;
2. China T hree Gorges Corporation, Yichang 443133, China)
Abstract: Aiming at the com petitively impounding contradiction of Three Gorges Jinsha River lower reach cascade reservoirs in
flood recession period, taking Xiluodu, Xiangjiaba, T hree Gorges, Gezhouba cascade reservoir group system as research object,
scenario sets were established with different hydrological year types, beginning im pounding times and beginning w ater levels;
taking maximum expected generated energy as target, multi objective stochastic optimal joint operation model was built for wa
ter impounding period, and optimal scheme of each impoundment scenario w as generated; considering the flood risk and the ber
efit, on the basis of fill storage rate, cascade expected surplus water and cascade expected power output, Xiluodu reservoir and
Xiangjiaba reservoir were recommended to begin im pounding on September 11, Three Gorges reservoir on September 10 in high
flow years, Xiluodu reservoir and Xiangjiaba reservoir were recommended to begin impounding on September 11, T hree Gorges
reservoir on September 1 in mean flow years, Xiluodu reservoir and Xiangjiaba reservoir were recommended to begin impourr
ding on September 1, Three Gorges reservoir on August 21 in low flow years.
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Fig. 1 The generalized map of Three Gorges cascade reservoirs
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Fig.2 Solving method flow chart for stochastic optimization model of reservoir group
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Tab.1 Comparison of expected generated energy and
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Tab.2 Comparisonof water supply guarantee rate under

different inflow situations and in different operation modes
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Fig.3 Optimal water level process line of Xiluodu reservoir under different inflow situations and in different operation modes
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Fig.4 Optimal water level process line of Xiangjiaba reservoir under different inflow situations and in different operation modes
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Fig. 5 Optimal water level process line of Three Gorges reservoir under different inflow situations and in different operation modes
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Fig. 6 Inflow discharge process line of Three Gorges reservoir under different inflow situations
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Fig. 7 Outflow discharge process line of Three Gorges reservoir under different inflow situations
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Fig. 8 Surplus water discharge process line of Gezhouba reservoir under different inflow situations
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Tab.3 Fill storage rate of different beginning impounding

time schemes in low flow years
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Tab.4 Calculation results of Cascade expected surplus water

of different beginning impounding time schemes (high flow years)

AL ff ] WEFKE AL
BRI ik R I e B BB
911 910 47.41 67.50 14.17 77.06 206.14
911 96  48.40 68.22 14.38 104.50 235.50
911 91 50.45 69.51 31.14 135.27 286.37
911 8§26 50.44 69.55 58.75 176.18 354.93
911 8§21 50.45 69.57 75.82 208.43 404.27
91 910 90.06 118.95 16.09 88.70 313.80
91 36 90.99 119.69 19.01 109.97 339.66
91 91 92.22 120.79 28.57 136.48 378.06
91 826 96.72 124.76 51.41 177.10 449.99
91 &21 97.60 125.20 69.46 208.73 500.99
5 ( )

Tab.5 Calculation results of Cascade ex pected surplus water of

different beginning impounding time schemes(mean flow years)

L I i) W SRR/ AL m3

BB RSN = BRI I =k BRIl B

911 910 17.77 28.68 0.00 25.46 71.91
911 96 18.86 28.86 0.00 36.29 84.02
911 91 19.53  29.81 0.01 52.66 102.01
911 &26 19.57 29.99 3.63 73.01 126.20
911 &21 19.58 30.00 8.05 95.63 153.26
91 310 41.02 60.01 0.00 28.82 129.85
91 96 41.53 60.49 0.00 41.17 143.19
91 91 41.95 60.91 0.01 54.85 157.71
91 26 43.73 62.43 3.91 76.31 186.38
91 &21 45.13 63.32 5.46 97.13 211.04
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Tab.6 Calculation results of Cascade ex pected surplus water of

different beginning im pounding time schemes(low flow years)

HEH I ) MBI ER AL m?
BRI R I =k B A =k I Bk
911 10 3.37 896 0.00 4.72 17.05
¢ 11 %6  3.39 9.0l 0.00 836 20.76
911 91 3.54 9.21 0.00 836 21.10
911 826 3.55 9.49 0.00 16.69 29.73
911 821  3.67 9.25 0.00 19.75 32.67
91 10 509 13.70 0.00 4.01 22.8
91 96 519 14.03 0.00 5.94 2516
91 91 531 1419 0.00 9.17 28.67
91 826 5.44 1427 0.00 16.20 35.91
91 821  5.44 14.55 0.00 21.25 41.24
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Tab.7 Calculation results of Cascade ex pected power output of

different beginning impounding time schemes (high flow years)

A H IR ) A B ) MW
BRI I e RIRIE S Sk RSEIL BR
911 %10 10110 5080 15040 2570 32800
911 %6 10100 5070 15830 2590  335%
911 91 10100 5080 16440 2630 34250
911 826 10100 5080 16950 2650 34780
911 821 10100 5080 17350 2680 35210
91 910 10420 5190 15500 2580 3369
91 6 10420 5190 15980 2600 34190
91 91 10420 5180 16450 2630 34680
91 826 10420 5190 16970 2650 35230
91 821 10420 5190 17370 2680 35660

8 ( )
Tab. 8 Calculation results of Cascade ex pected power output of

different beginning im pounding tim e schemes(mean flow y ears)

A2 I ) KB MW
BIRPELRI Ze BISI EIl Sik EII B
911 910 9470 4860 12800 2410 29540
911 96 9460 4850 13480 2460 30250
911 91 9460 4860 14120 2500 30940
911 826 9460 4860 14750 2550 31620
911 821 9460 4860 15210 2570 32100
91 910 9890 5020 13190 2450 30550
91 %6 9890 5020 13690 2470 31070
91 91 9880 5020 14120 2490 31510
91 826 9880 5020 14750 2540 32190
91 &21 9880 5020 15250 2570 32720

* 68+ KXKEIR
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Tab.9 Calculation results of Cascade expected power output of

different beginning im pounding time schemes(low flow years)

A I ) KPS (M W)
BRI ik R I e B BB
911 910 8110 4210 9860 2030 24210
911 36 8100 4210 9950 2070 24330
911 91 8100 4210 10460 2120 24890
911 826 8100 4200 10950 2150 25400
911 &21 8100 4200 11440 2220 25960
91 910 8580 4450 9890 2080 25000
91 36 8580 4450 10160 2100 25290
91 91 8570 4450 10450 2120 25590
91 826 8570 4450 10930 2150 26100
91 &21 8570 4450 11440 2210 26670
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