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Optimal Unit Commitment of Hydropower System Using
Combined Mixed Integer Programming

o § 8
Yi, Jae Eung

Abstract

An optimal unit commitment model for efficient management of water and energy resources in
a basin using combined mixed integer programming is developed. The combined mixed integer
programming model Is able to solve the inconsistency problem that may occur from mixed integer
programming models. The technique which enables the use of conditional constraints and either-or
constraints in the linear programming is also suggested. As a result of applying the combined
mixed integer programming model to Lower Colorado River Basin in United States, the basin
efficiency is decreased by 1.53% from the results of the mixed integer programming, while it is
increased by 0.67% from the results of the historical operation. It 1s found that the decreased
allowable error between power supplies and demands in the combined mixed integer programming
causes the decreased basin efficiency.

Keywords: unit commitment, combined mixed integer programming, basin efficiency
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1 0.0 48.0 0.0 0.0 376 0.0 21.4 0.0 0.0
2 0.0 48.0 0.0 0.0 376 0.0 214 0.0 0.0
3 0.0 48.0 0.0 0.0 33.0 0.0 21.4 0.0 0.0
4 0.0 48.0 0.0 0.0 33.0 0.0 21.0 0.0 0.0
5 0.0 48.0 0.0 0.0 33.0 0.0 21.0 0.0 0.0
6 0.0 48.0 0.0 0.0 33.0 0.0 10.0 0.0 0.0
7 0.0 48.0 0.0 0.0 48.0 34 28.0 239 0.0
8 0.0 48.0 0.0 0.0 48.0 34 28.0 239 0.0
9 480 480 Q0 0.0 430 280 28.0 28.0 -0.8
10 48.0 48.0 0.0 0.0 48.0 28.0 28.0 28.0 -0.8
11 48.0 48.0 0.0 0.0 48.0 28.0 28.0 28.0 -0.8
12 48.0 48.0 0.0 0.0 32.2 13.9 28.0 28.0 1.6 ]
13 48.0 48.0 0.0 0.0 32.2 139 28.0 28.0 1.6
14 48.0 48.0 0.0 0.0 322 13.9 28.0 28.0 1.6
15 48.0 48.0 0.0 0.0 32.2 13.9 28.0 28.0 1.6
16 48.0 48.0 0.0 0.0 48.0 10.0 28.0 28.0 1.6
17 48.0 48.0 0.0 0.0 48.0 10.0 28.0 28.0 1.6
18 48.0 48.0 0.0 0.0 48.0 34 28.0 28.0 10.0
19 48.0 48.0 0.0 0.0 48.0 34 28.0 28.0 0.0
20 43.0 430 0.0 0.0 0.0 0.0 13.2 28.0 0.0
21 48.0 48.0 0.0 0.0 0.0 0.0 6.6 28.0 0.0
22 48.0 48.0 0.0 0.0 0.0 0.0 0.0 28.0 0.0
23 48.0 48.0 0.0 0.0 0.0 0.0 0.0 28.0 0.0
24 | 40 | 0 0.0 0.0 0.0 0.0 0.0 280 0.0
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