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Analysis of design flood of dam site of Xiaonanhai Hydropower Station
considering flood control operation of upstream cascade reservoir group

CHEN Tian, DONG Zengchuan, JIA Benyou, HUANG Xingchun, ZHONG Dunyu
(College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China)

Abstract; The same-frequency area composition method was used to analyze the area composition of a design flood
of the dam site of the Xiaonanhai Hydropower Station. The flood routing in the river reach of the dam site was
simulated with the artificial neural network model, and the influence of the flood control operation of the upstream
cascade reservoir group on the design flood of the Xiaonanhai Hydropower Station in different typical years was
analyzed. The results show that the flood control operation of the upstream cascade reservoir group has a significant
influence on the design flood of the Xiaonanhai Hydropower Station, especially on the reduction of rare floods. The
floods that mainly come from the Jinshajiang River are greatly influenced by the flood control operation, while the

floods that mainly come from the Minjiang River are not significantly influenced by the flood control operation.

Key words: Xiaonanhai Hydropower Station; flood control standards; design flood; same-frequency area

composition ; artificial neural network
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Table 2 Accuracy evaluation of model
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Fig. 3 Simulation effect of BP neural network model
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Table 4 Design flood of Zhutuo Hydrological Station after flood control operation of upstream reservoir group

g /% PRIy T i e [N v , {Hm%; W, R Wy HileE W, Wt/ W Hl W,
(m® - sy (m®-s7") HIER/% ¢ m® ¢ m® HIE R/ % ¢ m® ¢ m® HIER/ %

0.2 59200 10100 14. 6 309. 4 17.3 5.3 524.4 23.0 4.2

1 52400 9500 15.3 267.1 11.8 4.2 480.3 12.9 2.6

1981 2 49200 8300 14.4 250.5 8.7 3.4 451.4 6.9 1.5

5 49700 2000 3.9 230.2 2.7 1.2 410.7 1.3 0.3

20 41800 0 0.0 188. 4 0.0 0.0 333.0 0.0 0.0

0.2 54300 17100 23.9 294.7 32.0 9.8 536. 4 39.1 6.8

46700 16500 26. 1 257.6 21.3 7.6 509.6 26.2 4.9

1991 2 46100 12600 21.5 242.0 17.2 6.6 480.6 17.2 3.5

5 43200 9600 18.2 222.3 10.6 4.6 440. 1 7.1 1.6

20 42700 0 0.0 188. 4 0.0 0.0 362.0 0.0 0.0
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Table 5 Influence of flood control operation of upstream cascade reservoir group on

floods from different sources at dam site of Xiaonanhai Hydropower Station

ek F HEEH I/ % W, HIWE/ % W, s B/ %

R p=0.2% p=1% p=2% p=5% p=20% p=0.2% p=1% p=2% p=5% p=20%p=0.2% p=1% p=2% p=5% p=20%
UYL 14.6 15.3 14. 4 3.9 0 5.3 4.2 3.4 1.2 0 4.2 2.6 1.5 0.3 0

&V 23.9 26.1 21.5 18.2 0 9.8 7.6 6.6 4.6 0 6.8 4.9 3.5 1.6 0

c. RIRMEOUT /INma /K LS UhE b 100 4F — B Tk K B3 i 28 IR oK FERER L 5 5K
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POKEREBT L BEXT 100 4F— 18 (1) AR B0 1521 F b 04 %) -2 0 R 13 000 m* /s, BB K 20. 8% , W, “F-
PIHIs R 16. 6 12 m®  HIEFEN 5.9%
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