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Security-economy operational boundary of flexible district

considering large-scale EV charging loads
TAN Jin', WANG Yong', MA Zhoujun', WANG Zicheng', XU Guangkai®, SUN Guoqiang’
(1. Nanjing Power Supply Company of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210019, China;

2. College of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China)
Abstract : Flexible district which interconnects several AC districts through the flexible devices is able to make full use of
capacity of transformers and cope with large-scale EV charging loads. The coupled districts could be co-operated. Hence, it
enhances both the security and economy. The security-economy operational boundary model, as well as the concept of security
margin percentage ,is proposed for the operaiton of flexible district. Furthermore,a convex-hull based two-dimensional security-
economy region is constructed to promote the co-operation among numerous charging stations. Numerical results demonstrate
both the extensibility and the practicality of the proposed security-economy operational boundary. Besides, numerical results
reveal that economic index has dramatic influence on the shape of security-economy operational boundary, and the boundary
shapes for AC charging station and DC charging station are different.

Keywords : distribution district low voltage interconnection ;fast charging load of electric vehicle ;security operational boundary;

economy operational boundary ; AC-DC distribution network ; convex hull
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