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Topology checking method for low voltage distribution network based on improved
Pearson correlation coefficient
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2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: In view of the high cost and low real-time performance of the low voltage distribution network topology
structure, a new online check method for low voltage distribution network topology based on Pearson correlation
coefficient and KNN algorithm is proposed. First, the similarity of the user voltage sequence curve is judged by the
correlation coefficient of Pearson. The correlation coefficient algorithm is used to verify the correctness of the relationship
between the transformer and the user in the platform area, then find out the users with incorrect relationship and check
again. For the users who need to be checked again, based on the data of GIS system and Technical Guidelines for
Distribution Network Planning and Design, the user sample set is generated. The KNN algorithm is used to analyze the
clips to generate the user sample set, and then the correct platform area is checked by the user. Finally, the correctness of
the algorithm is judged according to the results of the artificial field check.
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Fig. 1 Voltage sequence diagram of the user's intelligent meter
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Table 1 Correlation of Pearson correlation coefficient
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Fig. 2 Flow chart of correlation coefficient algorithm
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Fig. 3 KNN algorithm principle illustration

4.2 KNN B EHIHEARE
TR PR 2, R Y
KA R EOR, BERIME: DR
AN FE B m R I g . RE (R R
WA G F 9.6.4 ZM5E: 220/380 V £kl
AT WA IR A F Y R, Rk F AR G A AR iy R BT
BRI E A+, A SRR X AR A
B 150 m, B RAEE 250 m, C BAEEL
400 m, D EANEHEL 500 m, E A X {2
e AR T A R e I, KNN HYE
FEASE IS AR FH 7 B e & DX B A F P LA R R
XA 4. K 4 450 TR E AT
& X R P, Q)T E A A X 2 B

YN W

d,; = Rx cos ' [coswA x cos@B x 5
cos(jA — jB)+sinwA x sinwB] @
b RS AL B LS (JA, 0A) |

(jB,wB): HuBRF:-20 R.

4 WmAIBMIE ERIEE AKX

Fig. 4 Two similar physical locations in the physical location

HILE GIS ARG I & AL R A (K20 24 Ak
by SRRV AR 7 T & DX T
B RERETHEAA R G XA KNN
SEREALE . o, KNN FEASSR I A Bm] LA 2
DRI, PRESANRCR: KJa, M KNN
SRR FEALEAT 73 W, A5 BRI HI ™ 1) fe 283
(K KA 3 KA LR 2 808 TS 1X,
WK B Tz a1 .

5 HESE

ASCERI IR HEE U 5 B

A 6 KA X
wH ) R R

|

18 BRI R AL
SRR AR

|

FIHF )P H
JUIHE G K AIAHAR & X

v

SR T AE & X T
AR G KA FTH
T IR AP AL

|

XERERE AL IZ FIKNN
Sk, R H
JIT B LA £ X

4R

5 HiES®
Fig. 5 Algorithm steps

HARS AN

1) MR8 & X a3 5 7 4 fE R R AR 2 1 H
JURL R, GEEURE & X A 7 Sl — B R] 1
FEL s 50l (N () — SO 4L R 741 R RE LR ISR
RIS 15 min SR—K, W—K A2 96 M £

2) HRHRIEI F R i, IR e R R A O
REGTE BN T e 7 R Ed =, W) 7=7.
SR JFIE I — AN G H AL A e B Po AR R
BN PIE, ATRAE RS 6 X R K
AL AR R B T o5 P, AU e H
PR IS & KRR L. AT EHLR SN A
FIRSZEAE B LA, XA T ARG X P KRR A2
HIEM.

3) H4kE GIS RGEHR AT (B o X R B AR
Sy, FAXQUFERR AL S X, AR
Je SRR 56 F 7 BT AE & DX T A FH P FARAR & DX N T



T SR B R M AT 5G ZR BRI s e FEL I 9 1 5 KR 6 77 - 41 -

HH AR STEFEAE.

4) L KNN SvER K AH, SR 8Ok sy
(HEESEEO P A K=7 I, SO ) REH
KNN S5 BT EAEAER , R - i I 1 1
e,

5) N TIARZ I P AR G ZR, LA IE A STV
(1) IR

6 FIEMAFHURTE

EREAEN T, AR JUA ] SAT

1) 538 R B o KT B R IEMAH DG R B
% A AR AR RS R, s
DX HLERTHT P TRV B /R R R B AR AN, Tovk I
HIXEH] O s A E X, WR A Re
R EEAT JLAER, I R0 B R AR % R 32
IRKERA, (RS TR . B, WA
TR, B EE DRAIE B R M O R B HERA 1
SRS i T L o 38 I KR PR SRR L AT A
MR R L AR 7 R CRFEIE A 15
min/IR) LA I

2) Wi Hs B 2 AR A I () B i) o ol JH P 22 1)
BEAT AL LA, AN B e B PR e A A
AHTRIN R B o R — AN P R L s e AE 2
AN ) SR DR AR, AR IX A F = 3X A I )
SRR AN, AR B BT R B 5

3) W HES RSP o SRR IR A8 o i Y
REALRBERE RURSE, Rn LARRITHEREE RS,
AP 2 7 B A% oA 4k 2 T A b R oy R AR L
5 GEVHEETT IR UG, S0 i s 5l ) ST Sk

T AA S A RS T LR G b i) e T s
FE B8 S RIS — O H R Al

R BT AN SEB R I N, BIUE A% EATALE
A2 AL, BNFFASBE100% IEHIHIAS IE P AR R R
H 200 N5 X 23 000 AN RS ZE ], AR IE
AL 93%/iAT o MR A SCITR T v, A
FUBRRRIITTRE, Bl: 78 SEB N A T Be A EAN ]
3 DX A R 7 41 il 2 AR ARL T 8 400 g 1 R — AN 6
X fHEACKYE, AL HAL TV, % RS RR
N R I SEA R -

7 EENA

7.1 NARPRE &8 XiEiR

MR L3 P AR AR A B, R MR
H X B AT B RER LR 7 REdE, R
F B IR MR OC AR B R AT 2 B R rL AR i R 2 )
R AR

ARG P AR E SR I T L8 R ke 2
Jzne WK 2 alLAE H: AL 12 S AR
AEOE LB, AR TR R DG R B L A
s DL m ANt P 12 S 3LAR A AN 8 T A —
MEX.

ek Ja P AR A A B E S R 3 P,
HIP 12 5 G XU R AAHSC R B W AR, wr LA
M 2 ANE T aX.

ST JE AT AR AR SO SR o 5
RN 1212 1%, Btk Ja AT LR B 12 %1
Ko B AEXIH BRI, dodtE kT
2 & IR T N Grid K Ry &

& 2 R R E R R EME R R EAERE

Table 2 Inter user voltage Pearson correlation coefficient matrix

SRR M1 M2 M3 M4 HPEs Wre W7 M8 /9 AP0 M1 A2
HF 1 1.000 0.978 0.851 0.874 0.787 0.900 0.842 0.929 0.971 0.853 0.961 0.506
P2 0.978 1.000 0.869 0.857 0.788 0911 0.837 0.932 0.968 0.864 0.957 0.547
HF 3 0.850 0.869 1.000 0.723 0.666 0.803 0.727 0.816 0.847 0.773 0.842 0.585
HF 4 0.873 0.857 0.723 1.000 0.877 0.775 0.933 0.805 0.888 0.801 0.855 0.486
RS 0.787 0.788 0.666 0.877 1.000 0.863 0.823 0.855 0.8000 0.679 0.789 0.439
HF 6 0.900 0911 0.803 0.775 0.863 1.000 0.744 0.975 0.899 0.786 0.907 0.502
HF 7 0.842 0.837 0.727 0.933 0.823 0.744 1.000 0.778 0.851 0.765 0.825 0.498
i 8 0.929 0.932 0.816 0.805 0.855 0.975 0.778 1.000 0.923 0.800 0.926 0.523
P9 0.971 0.968 0.847 0.888 0.800 0.899 0.851 0.923 1.000 0.857 0.972 0.514
HF 10 0.853 0.864 0.773 0.801 0.679 0.786 0.765 0.800 0.857 1.000 0.858 0.555
H11 0.961 0.957 0.842 0.855 0.789 0.907 0.825 0.926 0.972 0.858 1.000 0.520
P12 0.506 0.547 0.585 0.486 0.439 0.502 0.498 0.523 0.514 0.555 0.520 1.000
VAN 9 9 6 8 5 7 6 9 10 6 9 0
mxn 24 2.4 2.4 2.4 24 2.4 2.4 24 2.4 24 24 24
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Table 3 Improved algorithm effect diagram

M M Hp2 HFE3 HF/4 HEs HMPe M7 KPS K9 M0 BT HI2
HX B BR 0.904 0.927 0.845 0.876 0.823 0.882 0.846 0.900 0.917 0.907 0.855 0.549
% 4 KNN B xEEE
Table 4 KNN algorithm sorting diagram

LB % 0.978 0.971 0.961 0.929 0.921 0918 0.904 0.900 0.874 0.853 0.851 0.842

Hs Al C18 D20 A7 D23 D24 D22 AS A3 D19 A2 A6
LIE% 0.815 0.787 0.424 0.409 0.403 0.379 0.377 0.359 0.338 0.333 0.320 0.314
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