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Two-stage symmetrical fuzzy modeling and optimization for the unit

commitment in wind power systems

CAI Jiaming"?, WANG Chengmin', XIE Ning', LI Xin'

(1. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University, Shanghai 200240,China;
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Abstract:In order to solve the problem of uncertainty caused by the inherent prediction error in the unit commitment
decision-making involving the wind generation, this paper establishes a two-stage symmetric fuzzy optimization model
with both fuzzy constraints and fuzzy targets. The first stage of the model determines the fuzzy parameters of the sys-
tem. While, in the second stage, the actual fuzzy solution and the corresponding fuzzy level are calculated, and the
uncertainty of the unit commitment is quantified. Due to the introduction of un-solved fuzzy variables, a simplified op-
eration based on the outer-point iteration method is proposed. In case of the day-ahead prediction, the 4 h rolling pre-
diction in the day, the 1 h ultra-short rolling prediction, the adaptability to the forecasting error of this method is ana-
lyzed though comparing with the actual situation. The results show that the fuzzy optimization can reduce the schedu-
ling error caused by the prediction error to a certain extent, so it is suitable for the usage of system scheduling with a
high uncertainty.
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Figure 1 Genetic algorithm iterative process
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Figure 4 Curves of unit 1 at different stages
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Figure 5 Curves of unit 2 at different stages
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Table 5 Fuzzy solutions under different forecasting scales
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4 hEIHHR 1110.86(9.3%) 10.272(11.5%) 1 080.439(7.2%) 10.117 0.990 0. 998 0.819 0. 650
1hBEWEATN 1072.60(5.5%)  11.290(22.5%) 1 049.957(4.2%) 10,753 0.999 0. 875 0. 889 0. 632
SCFRME 1 016. 75 9.214 1 007.533 9.214 — — — —
Automation of Electric Power Systems, 2017, 41 (9):
o 6-43.
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