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Topology verification method of a distribution network based on hierarchical
clustering and the Pearson correlation coefficient

ZHANG Hual, LONG Cheng?, HU Siyang?, LIAO Kai?, GAO Yiwen?
(1. Electric Power Research Institute, State Grid Sichuan Electric Power Company, Chengdu 610000, China;
2. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Distribution network complexity increases. This, along with the number of new switchings results in the frequent
changes of network topology. Traditional verification method is difficult to meet the requirements of rapidity and accuracy. In
this paper, an online verification method of medium and low voltage distribution network topology based on a model file and
the correlation of measured data is proposed. First, the topology model file of the distribution network design drawing is used
as the verification basis, and a simplified model is established by analyzing the switching state. Secondly, a hierarchical
clustering method is used to divide multiple power supply areas. Then the Pearson correlation coefficient algorithm is used to
verify the correlation of the measured data of each node in the same power supply area, so as to judge the correctness of the
topological connection relationship of the model. Finally, the feasibility and effectiveness of the proposed method are verified
by simulation and actual case calculation.
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Fig. 1 Verification process of topological information
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Table A1 A-phase voltage correlation coefficient of each node in power supply area 1
RS 1 2 3 4 5 6 7 8 9 10 11 12
1 1 0.966938 09703 00962343 0.963082 0.966322 0.96063 0.952859 0.959132 0.966501 0.968547 0.950 727
2 0.966938 1 0.96292 0.961774 00956422 0963152 0962479 095976 00957021 0.96153 0.966375 0.956 362
3 0.9703  0.962 92 1 0.975092 0.960867 0.97299 0.968603 0.973818 0.964 723 0.965741 0.961777 0.952 741
4 0962343 0.961774 0.975092 1 0.964 082 0.96495 0.967804 0.968484 0.962406 0.965569 0.965384 0.950 417
5 0963082 0.956422 0.960867 0.964 082 1 0.959 708 0.964 413 0.964 517 0.958 727 0.958586 0.964 403 0.946 954
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PTae 1 2 3 4 5 6 7 8 9 10 11 12
6 0966322 0963152 097299 0.96495 0.959 708 1 0.970796 0.966 766 0.967 533 0.972081 0.968 367 0.949 065
7 0.96063 0.962479 0.968 603 0.967 804 0.964 413 0.970 796 1 0.968 041 0.965356 0.969403 0.966 428 0.942 019
8 0952859 095976 0973818 0.968484 0.964517 0.966 766 0.968 041 1 0.956 249 0.959 486 0.957 142 0.949 203
9 0959132 0.957021 0964723 0.962406 0.958727 0.967533 0.965356 0.956 249 1 0.960 977 0.960 109 0.943 958
10 0966501 0.96153 0.965741 0.965569 0.958586 0.972081 0.969403 0.959486 0.960 977 1 0.960 956 0.944 662
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