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Multidimensional Static Security Assessment for Active Distribution Network

WANG Xiuli, ZHANG Zece, HOU Yushen

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A multidimensional static security assessment plan is proposed, which gives a
comprehensive assessment of active distribution network from the aspects of risk, reliability and
homogeneity, thus the assessment becomes multidimensional and standardized. This plan uses
the information entropy principle to analyze the difference among the indexes, so as to determine
the objective weight of each index. To deal with the randomness and uncertainty in active
distribution network, a hybrid-Monte Carlo method (HMC) which absorbs the high-dimension
insensitivity of Monte Carlo method and the uniform sampling of quasi-Monte Carlo method is
introduced and used to form the system state matrix. The feasibility of the plan is verified by
calculating the indexes of an example. With the increasing of all kinds of random factors in active
distribution network, the index variation trend for each dimension is different. These random
factors improve homogeneity to a greater extent, reliability to a less extent and risk to the least
extent. The demand response improves the index of each dimension significantly, and the
comprehensive index becomes better in the case of adjustable load.

Keywords: active distribution network; static security assessment; information entropy;
hybrid-Monte Carlo
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