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Distributionally robust chance-constrained unit commitment model

considering uncertainty of wind power

LIU Ming, ZENG Chengbi, MIAO Hong

(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: The continuous improvement of wind power penetration has greatly reduced the consumption of fossil fuels
and greenhouse gas emissions. However, the uncertainty and intermittent nature of wind power make the solution to
the traditional unit commitment infeasible. In order to describe the uncertainty of wind power generation, this paper
introduces an ellipsoid ambiguty set based on moment information, and applies the chance constraint to the unit com-
bination model to change the power balance constraint into a soft constraint. Then, the distributionally robust optimi-
zation method is utilized, and the unit commitment model is reformulated into a mixed integer linear programming
problem by linearization method. In addition, two improved methods, the limiting the distribution of ambiguty set with
unimodality and adjusting confidence level according to time, are proposed to improve the economics of the model. Finally,
case analysis and numerical results verify the practicality and feasibility of the proposed model and method.
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