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Single-phase fault location method for an active distribution network based on the skewness
coefficient of characteristic transient zero-mode current
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(1. State Grid Chongqing Electric Power Research Institute, Chongging 401123, China; 2. State Key Laboratory of Power
Transmission Equipment & System Security and New Technology (Chongging University), Chongging 400044, China;
3. State Grid Chongging Electric Power Company, Chongging 400015, China)

Abstract: A distribution network with distributed generation is an important component of the new power system.
However, the access of distributed generation leads to complex fault patterns. In particular, the single-phase fault
characteristics are further weakened under the neutral via arc suppression coil grounded system, resulting in the serious
difficulty of single-phase fault location. To address the problems of insufficient sensitivity or difficulty in extracting and
processing the characteristics posed by existing methods, the zero-mode current and its distribution characteristics in the
transient process of a single-phase fault in the active distribution network are analyzed. It is found that the transient
zero-mode currents are always oscillating and decaying with opposite polarity upstream of the fault and in the non-faulted
section. Then, the skewness coefficient is introduced to characterize the oscillating and decay of the transient zero-mode
current. A single-phase fault location criterion based on the skewness coefficient of the characteristic transient zero-mode
current is constructed, and a sensitive location method of the single-phase fault section in the active distribution network
is proposed. The theoretical analysis and simulation results show that the method is able to locate single-phase faults in
active distribution networks on the basis of significantly reducing the difficulty of fault feature extraction and processing.
It has the advantages of simple setting calculation and strong anti-communication interference ability, providing a
theoretical basis for the rapid and safe disposal of single-phase faults in the new generation of distribution networks.
This work is supported by the National Natural Science Foundation of China (No. 51877018).
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Table 1 Fault location results under different fault resistances
o)/ 3 T R

St
L H/Q STUS STU6G STU7 STU8

1 0.15 0.06 -0.15 -0.16 STU6—7

10 2.25 1.69 -1.53 -1.09 STU6—7

100 -1.57 -0.53 2.61 2.32 STU6—7

300 -0.21 -0.11 0.96 2.73 STU6—7

3 LR 10 QL DA A9 i B e e Ar
A EILLSTUS AR STU, BHEHEER N —%T
STU6, — W& RN, WIERE6)TH,
s A HIPE B S EE o €07, AR AN 24
BTHII X B 4R )5 L STUB 94X STU, &R —
¥ STUT7, R STU 5H-F STU # % A& 245 HL i
BEBRS, B STU AR R, &6 A4
IBHEERN “17, n] A AR R AR LR STUE 5
STU7 X BN

JRAE R A F A LA 1 BB 2 U F B ) s
(B ARG B BAFE SR AP AE . BT AS REUS L)



oK, A

TR AR 2 A P U Ml 2 2R A IR PR X PR B E A T i -19 -

S BRI AR L MEAEBUE RN, DI 7
VAT DA R5E 4 DR U R BEL AR AT 2R 2 R v, H
AR AR 2 I P PH
5.3 TEIEPEVIIA A THIEIPEE L
GBS T A RUIR G R B A A
UM BY, A DA LI I D5 AR R AR IS 1 A B
BERIaG A, WA SR TTAIE e . BB AH R
HETELRRE L2 1) 30%4L, LA 45Shb K, ilREAI4A f
MO E] 180 T AR L& STU s R 2L
SR TE AL A R AN ZE 2 PR
% 2 FEIMEMNER TR STU RESRBFMEE IR
Table 2 STU skewness coefficients and fault location
results under different initial fault angles

T R

[l

SERLEER

(Y STUS STU6 STU7 STU8
0 2.25 1.69 -1.53 -1.09 STU6—7
45 1.07 1.01 -2.22 -0.19 STU6—7
90 0.97 0.84 -2.05 -0.15 STU6—7
135 0.87 0.53 -1.84 -0.12 STU6—7
180 -0.22 -1.63 0.42 0.47 STU6—7
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Table 3 STU skewness coefficients and fault location

results under different fault sites

i EREY o
. AL S
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20 1.44 -0.84 -0.33 — STU12—14
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Table 4 STU skewness coefficients and fault location
results under different DG access

DG N4 A AR o
e SE A4
(M) STU5 STU6 STU7 STU8
1,2346MW) 051 053 -013 -013  STU6—7
1,235(6MW) 041 044  -045 -041  STU6—7
1—6(9 MW) -017 -015 046 042  STU6—7
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