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Accuracy of economical operation model of hydropower plant

ZHOU Ran' YANG Kan' LI Da-liang ZHENG Jiao' LIU Guo-shuai
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Abstract As the flow characteristic curves of the unit correspond to the discrete output and the discrete water head the
accuracy of the economical operation model of the hydropower plant can be affected. The convergence performance of the
solution method and the accuracy of the solution also affect the decision-making accuracy. To solve these problems this
paper presents an interpolation method which can be used to improve the accuracy of the model. The total economical
operation table was obtained by solving the model using the dynamic programming DP algorithm. When the load and
the operating water head were known the four-point method was used to obtain the best load distribution. A case study at

the Gezhouba Hydropower Station verified the practicability of the method.
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Fig. 1 Sketch map of four-point method
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Table 1 Optimal conditions with different accuracies
0.1m 0.01'm
H/m N/ kW Q/m’ R/ % H/m N/ kW Q/m’ R/ %
2009-01-05 26.01 120.5 5258.0 1.351 26.01 120.5 5256.14 1.386
2009-01-12 26.03 117.1 5136.0 2.911 26.03 117.1 5130.57 3.014
2009-01-03 26.06 114.5 4979.2 4.613 26.06 114.5 4986.32 4.477
2009-01-04 26.09 115.2 5010.0 2.907 26.09 115.2 5011.80 2.872
2009-01-01 26.13 108.8 4730.3 6.516 26.13 108.8 4725.29 6.615
0.01m 2009 1 1 3—5 12 2.
2 DP
Table 2 Distributions of optimal load and flow based on DP algorithm
2009-01-05 2009-01-12 2009-01-03 2009-01-04 2009-01-01
26.01' m 26.03m 26.06m 26.09m 26.13m
/
kW /m? / kW /m / kW /m? / kW /m? / kW /m?
19 0 0 0 0 12.5 544.8 0 0 0 0
13 9.1 396.86 8.5 371.61 0 0 0 0 0 0
12 9.1 396.86 9.1 396.58 0 0 9 391.74 8.7 378.31
11 9.1 396.86 9.1 396.58 9 392.16 9.6 417.65 9.1 395.18
10 9.1 396.86 9.1 396.58 9.1 396.16 9.1 395.74 9.1 395.18
9 9.1 396.86 9.1 396.58 9.1 396.16 9.6 417.65 9.1 395.18
8 9.1 396.86 9.1 396.58 9.1 396.16 9.6 417.65 9.1 395.18
7 9.1 396.86 9.1 396.58 9.1 396.16 9.6 417.65 9.1 395.18
6 9.1 396.86 9.1 396.58 9.1 396.16 9.6 417.65 9.1 395.18
5 9.1 396.86 9.1 396.58 9.1 396.16 9.1 395.74 9.1 395.18
4 9.1 396.86 9.1 396.58 9.1 396.16 9.1 395.74 9.1 395.18
3 9.6 418.85 9.1 396.58 9.1 396.16 9.1 395.74 9.1 395.18
2 9.1 396.86 9.1 396.58 9.1 396.16 9.6 417.65 9.1 395.18
1 10.8 471.83 9.1 396.58 11.1 483.92 12.2 531.20 9.1 395.18
120.5 5256.14 117.7 5130.57 114.5 4986.32 115.2 5011.80 108.8 4725.29
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