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\oltage phase selection method for high resistance grounding and a single-phase disconnection
fault of a distribution network based on flexible control of zero-sequence voltage

ZENG Xiangjun!, HUANG Hui?, YU Kun?, ZHANG Chengqi?, LIU Zhanlei!, CHEN Boyu?, PANG Qin?
(1. School of Electrical and Information Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. Maintenance Branch, State Grid Hunan Electric Power Co., Ltd., Changsha 410004, China)

Abstract: To improve the accuracy and sensitivity of distribution network fault phase selection, a method based on the
calculated deflection angle is proposed for a high resistance ground fault and a single phase line fault. First, the reasons for
phase selection failure for high resistance grounding and a disconnection fault are analyzed. Then, from the measured
parameters to the ground the occurrence of a high resistance or line fault is determined. Finally, a phase selection method
based on flexible zero sequence voltage regulation is proposed, that is, zero sequence current is injected into the neutral point
of the distribution network, the phase angle of zero sequence voltage is adjusted to be the phase angle of three-phase voltage
of the distribution network, and the fault deflection angle is calculated by injecting zero sequence current and zero
sequence voltage return. The fault phase selection can be realized by combining the criteria. PSCAD simulation results
show that this method can quickly and accurately select 20 kQ single-phase high-resistance grounding fault phase and line
end disconnection fault phase without being affected by fault location, fault type and neutral grounding mode of the
distribution network.
This work is supported by the National Natural Science Foundation of China (No. 51737002 and No. 52037001).
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Fig. 1 Equivalent model of distribution network under
single-phase earth fault
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Fig. 2 Equivalent simplified diagram of single-phase
ground fault

e, 7, AR R OB, AR i
H 7 o SRR, BT R A
o, RHEHY F 5
A%MW%ﬁ%%E%ﬂ§% @
Ry, 2/ LB 2250



W, %

HRIE I 2 ATRAG R AL 1
-3E

' = 1 ®)

Re+Zy +R; +

2}

SERCRIE AR U, 5 R R LR U AR

AR U, IR RN
Ug =Uy + iR =Uy +U; 3)
TLUL C AR A sl e s s o 5], ml
U, =-U, =U,, +U, %

Fh 2 (4) Mt B U PR IR, B0
WU, KA, W 3 FR. E3dE@). (b),
()4 B3 L R, W/ KR I FELAEL 1 4 P
FIREEE, S BT

1) B 3(a2) B o g ek e L £ B b B
Uy>2UL, BV UL

2) B 3(c) T % o ik i L £ e K O
UM<%ug,Eﬂu;<ugo

(a) 4 (b) (c)
El3 iRt R

Fig. 3 Single phase earth fault vector diagram
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