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Abstract

In this paper, an iterative dynamic programming optimization method of variable state space increment
successive approximation for reservoir-by-reservoir is adopted. According to the actual target layer and
dynamic constraints of water, resources side and power supply side of Yuanshui cascade reservoirs
(Sanbanxi, Baishi and Tuokou reservoirs) are treated by the combined constraints’ structure of reservoir
power station layer, unit layer and equipment operation layer. The cascade reservoir power stations are
selected to carry out mid-term and long-term joint optimization calculation with typical representative
water coming years of wet, normal and dry water. The application of cascade reservoir power station
optimal dispatching is realized. The optimal dispatching results are verified by comparing with the ac-
tual operation records. The target of operation in cascade reservoir hydraulic connection is further stu-
died, and the algorithm combination calculation model, allocation constraints and target transformation
elements are constructed. Effective combination of runoff forecasting, optimal dispatching and efficient
area of plant unit equipment aims to regulate economic operation, expand the application of long-term,
medium-term and short-term optimal dispatching.
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Table 1. Target combination constraints of cascade reservoirs in Yuanshui basin
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Figure 1. Optimization diagram of iterated dynamic programming for reservoir-by-reservoir
based on incremental approximation of variable state space by successive approximation
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Table 2. Parameter table of reservoir and hydropower characteristic curves
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Table 3. Hydraulic connection between cascade reservoirs and hydropower stations
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Table 4. Comparisons of joint optimal dispatching of cascade hydropower stations from Jan. 2017 to Jun. 2019
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Figure 2. Joint commissioning optimization of Sanbanxi hydropower station from January 2017 to June 2019
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Table 5. Comparisons of indicators for joint optimal dispatching of cascade hydropower stations in 2018
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Figure 3. Joint optimization of Sanbanxi hydropower station in 2018
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