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User location method of Erroneous wiring and leakage electricity based
on timing correlation characteristics
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(1. School of Electrical & Infomation Engineering, Changsha University of Science and Technology, Changsha 410014, China;
2. National Key Laboratory of Power Grid Disaster Prevention and Mitigation, Changsha 410014, China)

Abstract ; Aiming at the problems of excessive residual current in the station, low operation rate of residual current device (RCD) and
frequent leakage accidents caused by erroneous wiring faults of user neutral and ground wires, an erroneous wiring leakage user location
method based on timing correlation characteristics is proposed. There is a causal relationship between the load current of connected users
and the residual current of station. It’ s noted that the influence of normal users is limited, while the load current of abnormal users
dominates the change of residual current in the station. First, the Apriori algorithm is used to infer the strong correlation between the
residual current in the station area and the load current of faulty when there are erroneous connections; then, the adaptive Lasso
regression model is constructed to characterize the relation between residual current of the station area and the load current of each user,
correspondingly the suspicious user variables in different fault scenarios can be screened out; By utilizing the additional absolute value of
standardized regression coefficient of suspicious users, the erroneous wiring leakage users with strong correlation characteristics with
obviously abnormal changes in the residual current in the station can be quickly identified. Finally, the effectiveness of proposed method
is verified with the laboratory data of realistic distribution network.

Keywords :residual current; erroneous wiring; leakage localization; apriori algorithm; adaptive lasso regression
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Fig. 1 Installation topology diagram of hierarchical RCDs in various earth systems
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Fig.2 Installation topology diagram of three-level residual current operated protective device of each system
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Table 2 Abnormal suspect coefficients when a single
user fails
Variable Coe Variable Coe
HF 2 0.950 4 R 57 0.005 4
AP 12 0.017 6 P79 0.010 8
W 0.063 6 HAH P *

e+ R H A REERSRE 0
H 2 ATAL B E X, X, X, AT X, Biir T
T2k, BV Lasso [B1H 4 1 78 48 A B2 A4S 5 224K
B[R] B B AR (P 2) Y4, AR O L f5 45 A8 1
B SR R R BT 0, 2 k£ XA H O SR Y BT
kAR, AT FIWT I 2 AR R R R e B 2 2 2R

WE 3, T PRUERRL A R AT S SR 0
) FE N Lasso MUERBERY A TG DL EE R 56, 43R 3, o rh
R® WIBUETE A 0~ 1 40T | Rl e R iy, %
Ji R* 4 0.983 2 Ml JE BIARIEER 224 0.917 2, F WY
PLERAT, ARG i R AR B8

®3 BRAPYERBUELERE

Table 3 Goodness of fit test when a single user fails
A R %S R fhTT AR R 22
96 0.983 9 0.983 2 0.789 4

2) P[RR P R iR Lk

FEHLIEE & X A AP 18 I A A P 10 & Az ik
B [ RETC SRR S E R 4R2E 1 d A9 15 min 18] 3150
g, K 14~16 AT 40, %375 F HIE W Lasso 019 A B
FEEESH A 1M 0.285 6,

B 17 23T PR PR log (A ) 545 ke
AR T R B S R TR R L 10 I
F18 (s R BB X, M X, AT hR T, HoAlb
FKbmEME N IEFHP, YIHESE A H 0.2856
i, B log(A) = —1.253 2 I, 4 A8 5 AR HEAL IR H &
BN 0, a5 3 4 Fios, nl i, R AR 2 X o X
X,, B X, BEOREE T ROk, HH P @BAE X, f X,
S ERE R O T HA AR, ATl R 10 FIH
FU18 Ry nl BERC R IR A R S — B, R Ol
T HIEN Lasso B AL A 00 B K 30 45 SR an e 5, vl 1,
EJG R*=0.917 2 Al E bR R 228 0. 853 0,

#4 WRMAPAHENESEANSEHRERY
Table 4 Abnormal suspect coefficient when two in-phase
users fail

Variable Coe Variable Coe

JHF 10 0.823 0 AP 22 0.0129

HF 18 0.901 2 P38 0. 006 4
Wi 1.388 6 HoAt I *

T R KA RBRSR 2 0
®5 FREERPHERPOYIERERTE
Table 5 Goodness of fit test when two in-phase users fail
A R JHEJE R AT AR R 22
96 0.920 7 0.917 2 0.853 0

3) PSR P AR

FEHLIEER & X A AHF P 26 F1 B AHFH P 33 KAk
B SO SRAEME S T 42 1 d A 15 min 8] 14 508
& 18~20 AIA, 1% 3% 5 T H A W Lasso 1915 (1 fe A 14
BRI\ H N 0.833 3,
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Table 6 Abnormal suspect coefficient when two

out-of-phase users fail

Variable Coe Variable Coe
HF 2 0.056 0 H 14 0.061 7
26 0.463 5 33 0.634 0
FHF 36 0.013 5 HAb

i 1.319 4 - -

= R HnlH R RS2 0

*7 WREAPSENBLSAERRE
Table 7 Goodness of fit test when two out-of-phase

users fail
FEA R? G R? T bR R 2
96 0.910 3 0.905 8 1.219 4

FERHR R B F7 52 N BN E T R A ST PR R
FAR R P PUNTr ik B B4 i3 F P, LT SR BRI 9
SR P e e F) K A SCHIR [ 15 ] i 42 32 48 [ JE 3k kA T
XIS, SLHR A RN 8 R

*8 MREAFEEMHZESEERY
Table 8 Stepwise regression coefficients when two

out-of-phase users fail

AR R AL R AR

AR t nE
B FrifELR 2 B
W 0. 044 0. 844 - 0.052  0.958
X5 0. 862 0. 049 0. 802 17.425 0
Xy 0.755 0. 077 0. 467 9. 836 0
X, 0. 107 0. 031 0. 156 3.438 0
X, 0. 604 0. 106 0.315 5.715  0.004
X, -0.251  0.113 -0.103  -2.215  0.030
X -0.230  0.081 -0.145  -2.847  0.006
Xy -0.169  0.055 -0.148  -3.054  0.003
Xy -0.143  0.041 -0.163  -3.467  0.000
X 0.273 0.132 0. 092 2.069  0.042
X6 0. 245 0. 067 0.172 3. 649 0
X3 -0.139  0.036  -0.221  -3.865 0
X 0.211 0.077 0. 130 2.731 0. 008
X5 0. 501 0.175 0. 146 2.865  0.005
Xy -0.349  0.172  -0.097  -2.028  0.046
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