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Construction diversion risk benefit sharing model based on
water diversion and storage at upstream hydropower station

LIU Lian'*, HU Zhigen'
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University ,
Wuhan 430072, China;
2. College of Hydraulic and Environment Engineering, China Three Gorges University, Yichang 443002, China)

Abstract; In order to effectively balance the risks of upstream and downstream hydropower stations and the peak
load dispatching hydropower station, and reasonably share their benefits, we considered the effects of flood
regulation and the storage process of the upstream station as a cooperative risk benefit and used the least core
method in cooperative games to establish a least core model of diversion risk benefit sharing under the conditions of
the construction of cascade hydropower stations, in order to calculate the diversion risk benefit sharing quota. A
case study shows that the sharing of the diversion system and the pumped storage hydropower station exhibited
negative values due to the benefits from the water diversion and flood storage at the upstream station, which means
that we need to compensate the upstream hydropower station. The sharing of expenses of all the three hydropower

stations varied with the change of diversion standards.

Key words: construction diversion; risk benefit sharing; cooperative game; cascade hydropower station
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Table 1 Control level and highest storage level at

upstream hydropower station in flood season

i B THBRIK A /m F UK A /m
6 7 kA 409 413
6 Arfa) 409 413
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Table 2 Calculated results of risk benefits in various diversion schemes Vg
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3317. 66 520.75 11345.80  702.45 3647.10 0 11304. 55 0 329. 44 -520.75 661.20
2 1952.93 309.40 11345.80  409.50 3230.92 0 11304. 55 0 1277.99 -309. 40 368. 25
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Table 3 Calculated results of individual and cooperative benefits in various diversion schemes 17t
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TR ] 2] 13 11,2 12,3 11,31 11,2,31
1 520.75 -3647.10 2171.21 -191. 31 -1475.89 469. 89 469. 89
2 309. 40 -3230.92 1265.73 968. 59 -1965. 19 1336. 84 1336. 84
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