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Evaluation of Distribution Network Status Based on Principal

Component Analysis and Correspondence Analysis
XIAO Yingtao, WANG Huaquan, YU Haifeng, HU Xiaoxia, CHAI Xiandong
(State Grid Anhui Power Company Fuyang Power Supply Company, Fuyang 23600, China)

Abstract; [ Introduction ] In order to evaluate the distribution network more reasonably and objectively. [ Method ] This paper estab-
lished a scientific and reasonable evaluation system of distribution network from these five aspects, and extracted the implicit data of
distribution network indicators by principal component analysis. The internal relationship made the weight of each index objectively
and reasonably calculated. Fuzzy comprehensive evaluation method was applied to evaluate the whole distribution network situation
more comprehensively and accurately, in which the interval of actual data scoring results was divided and the evaluation grade stand-
ard of quantitative index in the fuzzy comprehensive evaluation method was unified. | Result]So as to solve the problem, fuzzy com-
prehensive evaluation method can not deal with a large number of quantitative index data, which reduced the computational complexi-
ty, while maintaining the accuracy of the evaluation results. [ Conclusion ] We demonstrate the evaluation of distribution network
more real, reasonable and reliable. The example analysis of Jiangxi distribution network shows that the evaluation method is scientific
and effective.
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Fig. 1 Safety evaluation index
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Fig. 2 Economic evaluation index
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Fig. 3 Reliability evaluation index
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Fig. 4 Adaptive evaluation index
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Fig. 6 Evaluation process of distribution network based on principal

component analysis and fuzzy comprehensive evaluation method
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Tab. 1 The variance of economic indicators and the

cumulative contribution rate
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Tab. 2(Cont. ) Economic principal component factor load matrix
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Tab. 2 Economic principal component factor load matrix
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Tab. 3 Economic B1 weight of each index
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Tab. 4 Safety B2 the weight of each index

TBbR 2 PR s
110(66) kV EAFH L N —1 Hfi C13/% 0.107
110(66) kV L&l /e N —1 ] C14/% 0.124
35 KV HL W 255 2 N -1 il C15/% 0.121
35 KV HL LR E L N —1 il Cl6/% 0.123
110(66) kV Ll bAs s L) C17/% 0.013
35KV HL I HLLR TR LA i L ) C18/ % 0. 020
110(66) kV EAFTE T H%E C19/% 0.017
110(66) kV & #,5 L C20/% 0.041
35 kV RAESHEE C21/% 0.068
35 kV T 35 e C22/% 0.113
10 kV 28§ B 28 A7 [k C23/% 0.056
10 kV HL 2R B e N —1 LLfi] C24/ % 0. 094
10 kV HL WL L8 1 o 1) C25/ % 0.102

&5 TWEM B3 BIEHRNE

Tab. 5 Reliability B3 weight of each index
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