F49% 1M A ERGEF B EH Vol.49 No.1
20214F1H1H Power System Protection and Control Jan. 1, 2021

DOI: 10.19783/j.cnki.pspc.200260

ET TR EXEKEM KNN EZERNREREMEX
HIMRAN A

MiEae', & ', REAT, TFH

(1. RFEeAERLITHFR, Hd K 410082; 2. BH#HEH € ) AR 3
v A AR, #d K 410007)

FEE: £0XT HATICEAC I & X SR ANMAAE LR, N TR oA s, HERRRR . Rt T — M T T8
IR AR E A K-fie il 4 (K-nearest Neighbor, KNN)SEI% I H e B W9 4 41 B 2l 77 ik B st SER P SR & X
RUERE T BRGSO, WK T BeE BMERIATSEM 7 I KNN S AT 6 X, el Rk R0 TAE. K5
TR ARRR TR 28 B T B ERIRE, S5 amibas i ERR B h T SER 7 o e ki 5T 5EH
FURARI T, AR ST BB A B e A T BE ] P AR P AL B S a5 R, 1207 16E A 3l
WHI P TR & XA, dEf A, etk .

KRR IUERACH,; SRdhaiy: T ABUOREORIEE; KNN ik &IX

Topology identification method of a low voltage distribution network based on
T-type grey correlation degree and KNN algorithm
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2. Electric Power Research Institute of State Grid Hunan Electric Power Company, Changsha 410007, China)

Abstract: There are errors in the topology record of the low-voltage distribution network, and its manual verification has
high cost and low accuracy. An automatic topology identification method of a low-voltage distribution network based on
T-type grey correlation degree and the K-Nearest Neighbor (KNN) algorithm is proposed. First, the T-type grey
correlation degrees of the voltages between the users and the station area are calculated, and the KNN algorithm is used to
judge the suspicious users of a station area by the set threshold value to identify the relationship between the user and the
station area. Then, the T-type grey correlation degrees between user voltages are calculated under the new station area,
and the suspicious users in the feeder are identified by the topological structure diagram. Finally, the users related to the
suspicious users are found, and the location of the suspicious users in the feeder is located according to the characteristic
that the voltage decreases gradually along the feeder. The results of case analysis show that the proposed method can
automatically identify the user's station area and feeder line with high accuracy and good practicability.
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Fig. 1 Topological structure of urban low-voltage
distribution network
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Fig. 2 Schematic diagram of KNN algorithm
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Fig. 3 Flow chart of user's station area identification
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Table 1 T-type grey correlation degree between users and station T1

i) P2 HF3 M4 P 5 MF 6 ik FF 8 iEak:) M 10
LESSE 0.653 6 0.499 5 0.595 0 0.448 6 0.6780 0.1712 0.3388 0.407 6 0.5777
R2 5ERRPTHTREREXKERKHN 9 MER
Table 2 Nine samples with the largest T-type grey correlation with user 7
ik P 15 P12 P13 ! FF 16 F 19 MF 14 Mre A7
T RIS 0.8352 05739 05319 0.490 6 0.408 8 03221 0.290 2 0.276 9 0.1924
g & X T2 T2 T2 T2 T2 T2 T2 T1 T2
x=3 5AF8MTREREXKERKN 9 MER
Table 3 Nine samples with the largest T-type grey correlation with user 8
Mrs A9 M6 R4 HX T1 M5 2 R 10 M3 M
T RIS 0.740 3 0.426 6 0.349 2 0.3388 0.280 0 0.268 0 0.1398 0.136 5 0.0433
g & IX T1 T1 Tl T1 T1 T1 T1 T1 T2
x4 EMEEXTI THRPZE T RREXKE
Table 4 T-type grey correlation between users in the new station area T1
PP 45 BIX T1 FF 2 A3 4 FF5 6 M8 FF9 FiF 10
HIX T1 1.000 0 0.653 6 0.4995 0.5950 0.448 6 0.6780 0.3388 0.407 6 05777
P2 0.653 6 1.000 0 0.697 2 0.709 5 0.578 4 05221 0.2680 0.3449 0.7330
P 3 0.4995 0.697 2 1.000 0 0.605 3 0.605 7 0.3985 0.136 5 02193 0.753 7
P 4 0.5950 0.7095 0.605 3 1.000 0 0.502 2 0.505 8 0.3492 0.3650 0.625 1
M5 0.448 6 0.578 4 0.605 7 0.502 2 1.000 0 0.359 3 0.2800 0.2260 0.656 3
MFre 0.6780 05221 0.3985 0.505 8 0.359 3 1.000 0 0.426 6 0.4853 0.4203
r 8 0.338 8 0.268 0 0.1365 0.3492 0.280 0 0.426 6 1.000 0 0.740 3 0.1398
9 0.407 6 0.3449 0.2193 0.3650 0.226 0 0.4853 0.740 3 1.000 0 0.2396
AP 10 0.5777 0.7330 0.753 7 0.6251 0.656 3 0.420 3 0.139 8 0.00 1.000 0
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