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Fig.1 Geographical wiring diagram of a city network
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Table 7 Projection values of each network (a city network)
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Main grid structure evaluation based on improved TOPSIS grey relation projection method
LIANG Haiping', TIAN Shengshuang”, LI Qiuyan®,LIU Yingpei' ,ZHANG Wenchao*
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China;
2. Maintenance Company of State Grid Shaanxi Electric Power Company , Xi’an 710065, China;
3. State Grid Henan Electric Power Company Economic Research Institute ,Zhengzhou 450052, China;
4. Nanjing NARI Group Corporation, Nanjing 210003 , China)

Abstract; Aiming at the status that there lacks comprehensive and objective evaluation of main grid structure, an
evaluation method based on improved TOPSIS( Technique for Order Preference by Similarity to an Ideal Solution)
grey relation projection method is proposed. The normalized algebraic connectivity index is defined,and the norma-
lized algebraic connectivity, average shortest load power supply distance, power loss of transmission network , node
voltage limit violation ratio, and voltage stability margin indexes are selected to construct the evaluation system of
main grid structure. The combination weighting approach of subjective and objective is used to determine the weights
of each index,and the TOPSIS grey relation projection method is adopted to calculate the comprehensive score of
each grid. The main grid of IEEE 118-bus system and a city power grid are taken as examples to calculate and ana-
lysis,and results verify that the proposed method can objectively and effectively evaluate the main grid structure.
Key words : main power grid structure evaluation ;normalized algebraic connectivity ; combination weighting approach

of subjective and objective ; TOPSIS ; grey relation projection method
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