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Fig.1 The output change process of each power station

after complementary optimization
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Fig.2 Flow chart of model solving
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Optimal Operation of Cascade Hydropower Projects Considering Risk

of Flow Compensation and Backwater Jacking Effect
XUE Yu',GE Xiao-lin®
(1. State Grid Shanghai Fengxian Power Supply Company. Shanghai 200090, China; 2. College of Electrical Engineering
Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: The risk of water flow compensation caused by the additional discharge of leading hydropower station has
increased the difficulty of multi entity cascade hydropower optimal operation, and the backwater jacking effect of down-
stream hydropower stations has further increased the complexity of the model. Therefore, non-linear modeling is carried
out for the flow compensation process of leading hydropower station. and the risk of flow compensation in the compensa-
tion period and the recharge period is quantified. At the same time, the impact of backwater jacking effect of downstream
hydropower stations on the tail water level of leading hydropower station is considered, and then a scheduling model with
the goal of maximizing the joint operation revenue of cascade hydropower stations is constructed. The analysis of the ex-
ample shows that the method can more reasonably distribute the benefits between the upstream and downstream hydro-
power stations in the cascade basin, coordinate the conflicts of interests among the multi entity cascade hydropower sta-
tions, and improve the activity of the hydropower stations at all levels in participating in the market scheduling.

Key words: compensation risk; backwater jacking; cascade hydropower; multi agent; linearization
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Calculation of Head Loss of Large Open Channel Water Diversion Project
LU Ming-long' ,CUI Wei* ,CHEN Wen-xue’ ;MU Xiang-peng” , XIONG Qi-lin’
(1. China South-to-North Water Diversion Middle Route Cooperation Limited, Beijing 100038, China;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,China Institute of
Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: In recent years, part of water conveyance buildings of the main canal of the middle route of the South-to-
North Water Diversion project have high water level and abnormal flow pattern, which lead to the risk of reduced water
conveyance capacity. Therefore, it is urgent to assess the head loss. However, there are no monitoring stations inside the
buildings, the project operation has not reached the designed scale, and the monitoring data lacks verification. The moni-
toring data of water level and discharge of the main canal during the large water delivery period in 2022 were collected,
and the third-party hydraulic prototype measurement was carried out, and the monitoring data was reviewed and correc-
ted. A calculation method of head loss was put forward using comprehensive head loss coefficient. The head loss of 143
out of 158 water transport structures in the main canal was calculated under enlarged flow. The results show that there is
surplus in the distribution of head in the main canal. The total surplus head of the whole line is 3. 05 m. among which the
surplus in the section south to the Yellow River, the section between the Yellow River and the Zhang River, the section
north to the Zhang River are 0.48 m, 1.06 m and 1. 51 m respectively, accounting for 4%, 13% and 12% of the alloca-
ted head, respectively. The head loss of 40 water conveyance buildings exceeded the assigned value, among which were
31 inverted siphon, 4 aqueduct, 4 culvert and 1 tunnel.

Key words: hydraulics; middle route of South-to-North Water Diversion project; water conveyance building; head
loss; prototype measurement





