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Fault line selection and section location method for asymmetric distribution

network based on fast switch arc suppression device

HE Fangyu, NI Yanru, ZENG Xiangjun, YU Kun, ZENG Chao
(School of Electrical & Information Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In consideration of the problem of high-resistance grounding fault line selection and section location in
asymmetric distribution networks, a fault line selection and section location method for asymmetric distribution
networks based on the fast switch arc suppression device is proposed. Firstly, the basic principle of the fast switch arc
suppression device is analyzed. On this basis, the electrical quantity properties of each feeder in the distribution system
prior to and following the operation of the device are analyzed in depth after the high-resistance grounding fault occurs
in the system. Through theoretical derivation, it is found that the fault feeder and the non-fault feeder before and after
the operation of the device differ in the variation of the zero-sequence equivalent admittance. Based on this, the fault
feeder identification function is established, and the line selection and section location criteria are constructed. The
proposed method is verified by PSCAD/EMTDC simulation software. The results show that the proposed method can
accurately identify high-resistance grounding fault feeders and sections and is not affected by the three-phase imbalance
of the distribution network.
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Figure 1 Capacitance and current distribution of single-phase
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arc suppression device action
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Figure 4 Fault line selection and section location process
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section location in distribution networks
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Table 1 Feeder simulation parameters

X M FL BHL/Q
BAH

X Hi L 2/ pF
AM BAM CH

A
BE/%

FHJE
/%

Wiz

A CH

I, 5.00 5.00 23564 23564 23564 0.00 2.70

3.38 32456 33547 31467 1.07 2.95

I, 234 2.16 53412 44519 56948 2.68 2.82

I, 042 0.47 203070 225780 213490 3.18 3.36
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Table 2 Simulation results of line selection based on

admittance variation before and after operation of arc

suppression device when transition resistance is 500 Q

I' I'H
Tk . . Vi
KAN/A - MR/ RAN/A M)
I 177 —139.63  9.07 —62.45 5.0
I, 112 —141.64  5.99 —62.17 7.9
Iy 070  —13478  4.06 —61.10 2.2
1, 3.58 4068 0.78 —63.65  32.6

F*3 @A wmEAIKONATHIKEESFTE
FH TR B ALER
Table 3  Simulation results of line selection based on admittance
variation before and after operation of arc suppression

device when transition resistance is 1 kQ

I’ I’//
Ik : : Yi
KAN/A - M/ RN A /)
1 0.93 —144.61 9.07 —62.45 1.2
1, 0.57 —148.95 5.99 —62.17 0.8
I 0.32 —135.24 4.06 —61.10 0.5
N 1.83 35.68 0.78 —63.65 32.6

T4 SR EEAIKQEATHKEEDETNE
FHEARE AR
Table 4 Simulation results of line selection based on admittance
variation before and after operation of arc suppression

device when transition resistance is 3 kQ

I' I’//
KAN/A - WF/C) RAN/A S RA/C)
1 0.35 —146.85 9.07 —62.45 2.6
1, 0.19 —160.13 5.99 —62.17 1.8
I 0.08 —107.88 4.06 —61.10 1.2
N 0.60 33.60 0.78 —63.65 29.2
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Table 5 Simulation results of section location based on

admittance variation before and after operation of arc

suppression device when transition resistance is 500

I’ I’//
X B Vi
KAN/A - MA/C) KAN/A HFA/C)
(D,E) 3.790 39.31 0.23 —64.22 38.000
(E,F) 0.069 —83.39 0.18 —63.08 0.014
(F,G) 0.110 —85.48 0.28 —63.90 0.700

K6 LA 1000 QM A TIHIREF 304
WE M TR By AR
Table 6 Simulation results of section location based on
admittance variation before and after operation of arc

suppression device when transition resistance is 1 000 Q

I‘ I’//
KAN/A W/C) RANA S M)
(D.E)  0.190 32.59 0.23 —64.22  4.100
(E,F)  0.062 —75.13 0.18 —63.08  0.018
(F,G)  0.097 —77.58 0.28 —63.90  0.028

KT R BFLA 3000 QWA TIHIREF 3%
WE M ENR By AR
Table 7 Simulation results of section location based on
admittance variation before and after operation of arc

suppression device when transition resistance is 3 000 Q
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