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Calculation for minimum load-curtailment using distributional
robust optimization

Zhu Xuesong' Wang Jing® Liu Zhiyong®
(1. State Grid Hunan Electric Power Company Technical Training Center, Changsha 410131, China;2. Powerchina Beijing
Engineering Corporation Limited, Beijing 100024 ,China;3. Shaoguan Power Supply Bureau, Shaoguan 512028, China)

Abstract: The power network planning with new energy, such as small hydropower, generally uses stochastic program-
ming method, which hardly to accurately obtain the probability density function of radial flow hydropower station output.
Hence, in this paper, the distributional robust optimization method is used to solve the minimal load-shedding problem of
the power network planning contained small hydropower with uncertain output. Furthermore, the minimal load-shedding
calculation model based on the distributional robust optimization theory is built, and the uncertain grid planning is turn
into a certain semidefinite programming by lLagrangian duality principle. Finally, there are calculating the minimal load-
shedding under different hydropower station capacity. and the results show that the sensitivity of different nodes is not
same and the minimal load-shedding is influenced by the change ranges of radial flow hydropower station output, which
increases with the change ranges and is proportional to the grid-connected hydropower station capacity.
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1.0 39.788 2 39.788 2 39.788 3 39.788 2 39.788 2 39.788 2
1.5 40. 867 0 40. 867 1 40. 866 9 41.175 3 40. 867 0 40. 867 0
2.0 41.945 8 41.945 9 41. 945 8 42.562 3 41.945 8 41.945 8
2.5 42.439 6 42.480 9 42.693 0 43.056 2 42.439 6 42.439 6
3.0 42.933 5 43.016 0 43.440 1 43.550 0 42.933 5 42.933 5
3.5 43.285 6 43.509 9 43.792 2 43.902 1 43.285 6 43.285 6
4.0 43.637 8 44.003 8 44.144 3 44.254 4 43.637 8 43.637 8
4.5 43.824 2 44.190 1 44.330 6 44.440 6 43.824 2 43.824 2
5.0 44.010 5 44.376 3 44.516 9 44.562 3 44.010 5 44.010 5
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r Pro Pris Pris Prio Prso Pris

0.0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0
0.5 16.591 4 16.591 4 16.591 4 16.591 4 16.591 4 16.591 4
1.0 38.122 4 38.122 4 38.122 4 38.122 4 38.122 4 38.122 4
1.5 39.201 3 39.201 2 39.201 3 39.505 9 39.201 3 39.201 3
2.0 40.280 0 40. 280 0 40.280 0 40. 896 5 40. 280 0 40.280 0
2.5 40.720 4 40. 815 2 40.720 4 41.336 8 40.720 4 40. 720 4
3.0 41.160 8 41.350 4 41.160 8 41.777 2 41.160 8 41.160 8
3.5 11.512 8 41.790 6 11.512 8 12.129 1 11.512 8 41.512 8
4.0 41.865 1 42.2310 41.865 1 42.481 5 41. 865 1 41. 865 1
1.5 12.051 4 42.421 6 12.051 4 42.667 9 12,051 4 12.051 4
5.0 42.237 7 42.603 6 12.237 7 42.854 2 12.237 7 12.237 7
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