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Optimal Allocation of Reactive Compensation of Renewable Power System Considering
Voltage-dominated Cascading Faults
ZHAO Xiaomin', SHAN Xiaoyu', LI Site', ZHENG Lingfeng’, ZHOU Yongzhi®

(1. State Grid Inner Mongolia Eastern Electric Power Co., Ltd., Electric Power Research Institute,

Hohhot 010020, China; 2. Polytechnic Institute of Zhejiang University, Hangzhou 310015, China)
Abstract: High proportion of renewable power systems are prone to voltage-dominant faults in the process
of cascading failures, requiring a reasonable allocation of reactive power compensation to provide voltage
support capability. In view of voltage - dominant faults, a reactive compensation optimization allocation
method considering voltage - dominant cascading failures is proposed. Firstly, the voltage - dominant
cascading fault scenarios are extracted by simulating cascading failures; Then, a collection of typical
scenarios is obtained by clustering the topological structure; After that, the installation of minimum
reactive compensation and minimum load loss under each scenario is taken as the objective function, a
distributed robust optimization model is constructed, and the column and constraint generation algorithm
is adopted for itera-tive solution of the model. Finally, the rationality and effectiveness of the proposed
method are verified through numerical examples. The results of the examples show that the proposed
method can effectively optimize the allocation of reactive compensation for key nodes in voltage-dominant
cascading faults.
Keywords: cascading failure; renewable power system; voltage - dominated faults; reactive power

compensation; DRO; C&CG
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Fig. 2 Reactive compensation demand under different
load reactive power level at each node
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