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Model solving flowchart based on C&CG algorithm
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Two-stage robust unit commitment considering N-k network security constraints
ZHAI Hefeng' , ZHAO Ligang', DAI Zhongfu', YANG Cheng', CHEN Yan', ZHANG Yumin®
(1. Electric Power Research Institute of China Southern Power Grid , Guangzhou 510663, China;
2. Key Laboratory of Power System Intelligent Dispatch and Control of
Ministry of Education ( Shandong University) ,Jinan 250061, China)
Abstract: In order to improve the security of scheduling decision and enhance its ability to deal with occasional line
contingencies, a two-stage robust unit commitment model considering N—k network security constraints is proposed . Firstly,
two kinds of N—k uncertainty sets used in the current research are introduced, and the characteristics of the set are described.
Secondly, based on the two kinds of N-k uncertainty sets, a general form of two-stage robust unit commitment model is
constructed. The formulation is divided into two stages, where the first stage is the unit commitment decision before the line
contingency, and the second stage is the economic dispatching decision as the worst case of line contingencies are observed.
The first and second stage problems are reformulated into a master problem and sub-problem, respectively, So that the column-
and-constraint generation (C&CG) algorithm can be used to solve the proposed two-stage unit commitment model in an iterative
manner. By using linearization techniques and duality theory, both the master problem and the sub-problem can be converted
into mixed integer linear programming ( MILP ). Finally, the validity of the proposed model was verified by the calculation and
analysis of the IEEE 14 bus and IEEE 118 bus systems.
Keywords : unit commitment ; N—k security criterion juncertainty set ;robust optimization ; column and constraint generation( C&-

CG) algorithm
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