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Fig. 1 Schematic diagram of the ten-day water regulation scheme of water transfer project from the Yangtze River to Huaihe River
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Tab. 1 Boundaries of water level and flow of pumping station, lakes and Datong station of Yangtze River under the artesian water transfer condition

s i) HERE/m  SEFWRAYm MBI FOKA/m RUSGIR F/m ROREKAm  WERDKA/m KW /(Tm'es )
2019-05-16 6.40 8.02 8.28 6.50 18.15 17.65 3.18
2019-05-17 6.40 8.05 8.39 6.59 18.16 17.50 3.21
2019-05-18 6.42 8.07 8.52 6.71 18.15 17.63 3.26
2019-05-19 6.40 8.10 8.66 6.83 18.15 17.76 3.32
2019-05-20 6.40 8.11 8.84 7.00 18.14 17.78 3.37
2019-05-21 6.38 8.12 9.05 7.18 18.15 17.77 3.49
2019-05-22 6.42 8.13 9.3 7.32 18.15 17.72 3.66
2019-05-23 6.37 8.13 9.56 7.53 18.16 17.66 3.79
2019-05-24 6.38 8.14 9.77 7.73 18.16 17.91 3.90
2019-05-25 6.38 8.15 9.92 7.89 18.16 18.09 3.99
2019-05-26 6.42 8.42 10.43 8.31 18.15 17.94 4.15
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Fig. 2 Result analysis of scheme considering lake regulation

under free flow transfer condition
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Abstract: The Yangtze-to-Huaihe River Water Transfer Project is a large-scale inter-basin water transfer project
which combines a series of gate pump engineering entities and lakes with storage capacity. Water regulation is an
important work to guide the operation of project scheduling, which can be divided into annual water regulation,
monthly water regulation, and ten-day scale water regulation, according to the scheduling period and time scale. Ten-
day scale water regulation determines the daily water transmission and supply process of the water transfer project
in the next ten-day period and reduces the operation cost of the water transfer project while meeting the water supply
demand. The ten-day scale water regulation is guided by the total ten-day water transfer determined by monthly
water regulation, and at the same time provides total daily water transfer for the real-time operation of the pumping
station project, which is the key link between water operation scheduling and real-time scheduling of water transfer
project. In recent years, a large number of studies have reported the optimal scheduling calculation method of the
cascade pumping station system in the water transfer project, but there are few studies on the joint scheduling of the
water transfer project and the complex water conveyance system of gate pump lake mixing, especially the optimal
scheduling considering the lake regulation-control process. Facing the actual engineering requirements of the
Yangtze-to-Huaihe River Water Transfer Project, it is urgent to further study the influence of the lake regulation-
control process on the optimal operation mode of cascade pumping stations based on existing research.

A study on ten-day scale water volume regulation of inter-basin water transfer project considering the lake
storage regulation process was carried out to exploit the potentialities of ensuring water supply and reducing the
energy consumption of pumping stations through the regulation and control capacity of the lakes in the project. A
multi-objective ten-day scale water volume optimal scheduling model of gate pump series considering lake
regulation-control process was constructed, and the genetic algorithm was used to solve the model, to formulate a
pumping station-lake joint scheduling scheme that meets the minimum water shortage of water-using units, the
minimum energy consumption of pumping stations and the minimum imbalance of lakes in and out. The different
typical operating conditions of the dispatching operation of the Yangtze-to-Huaihe River Transfer Project are
analyzed, and the advantages of the ten-day scale water volume regulation scheme considering the lake regulation-
control process are discussed by taking the free flow transfer condition.

The results showed that compared with the scheduling scheme without considering the lake regulation-control
process and by considering the lake regulation-control process can reduce the total water shortage rate by 1.2 % and
the total energy consumption by 642 kW-h during the scheduling period. The inter-basin water transfer project
considering the lake regulation-control process can effectively improve the water supply guarantee rate of the
project and reduce the total water transmission energy consumption. The main function of the lake storage capacity
is to track the change in water demand by the water storage capacity of the lake, to ensure that the cascade pumping
stations are within the efficient operating range as far as possible from the change of water demand. The decision

support can be provided for the operation scheduling of the Yangtze-to-Huaihe River Water Transfer Project.

Key words: water transfer project from the Yangtze River to Huaihe River; lake participating in regulation and

storage; energy consumption of pump station; inter-basin water transfer project; ten-day water regulation scheme
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