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Abstract

The hydraulic coupling among cascaded hydropower stations with one reservoir is close, and the back-
water from the downstream reservoir is easy to form a jacking effect on the tailwater level of the up-
stream reservoir, which affects the generation efficiency and planning. Based on the unit of the basic
dispatching unit, this paper puts forward a short-term optimal scheduling model of cascaded hydropow-
er stations with one reservoir, which takes the effect of backwater into consideration. Through the in-
terval division of the downstream reservoir water level, the three-dimensional curve of tailwater lev-
el-discharge-reservoir water level is described as three typical scenarios, and the linear description is
realized by piecewise linear method. The developed model converts into a mixed integer linear pro-
gramming model, which can be solved by commercial software Lingo. Based on a case study with Tian-
shengqiao cascaded hydropower stations located in Hongshui River, the study shows that the proposed
model considering backwater effect can realize the refined calculation and improve the economic bene-
fits of scheduling.
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Figure 1. Three-dimensional curves of tail water level - discharge - reservoir
water level
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Figure 3. Power output and water level of hydropower plants in flood season
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Figure 4. Power output of units in flood season
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Figure 5. Power output and water level of hydropower plants in dry season
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Figure 6. Comparison of tail water level with and without considering backwater
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