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Fault phase selection of a single-phase tree-line in a 10 kV distribution line

YANG Sen', CHEN Tianxiang', SHAO Qiangiu’, WANG Meng', CHEN Long', YANG Longshan'
(1. Chengdu University of Technology, Chengdu 610059, China; 2. State Grid Sichuan Electric Power
Research Institute, Chengdu 610041, China)

Abstract: It is difficult to accurately identify the fault phase and cause of wildfires due to a tree-line fault of three-phase
voltage imbalance in a distribution network. Thus a phase selection method based on the combination of voltage signal
mutation value and change trend is proposed. Based on the phase selection theory of a single-phase grounding fault in a
traditional three-phase voltage balanced distribution network, a 10 kV single-phase tree-line fault test platform is built.
First, a single-phase tree-line fault test of various trees and different residual currents is carried out under three conditions
of neutral point ungrounded, under compensation and over compensation of arc suppression coil grounding. Then, from
the variation characteristics of zero sequence voltage and phase voltage amplitude during a tree-line fault, the fault time
and fault phase identification code are defined, and the criterion that the lag phase is the fault phase is established when
the amplitude of the effective value of a phase voltage increases the most. By comparing and judging the change of the
average effective value of each phase voltage within 0.1 s before and after the fault time, the corresponding identification
code is generated for matching to achieve accurate and rapid identification of the fault phase. Finally, it is verified by
experiment that this method can effectively solve the problem of fault phase identification of a single-phase tree-line fault
and is not affected by voltage imbalance. This has good engineering application value.
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Fig. 2 Equivalent circuit diagram of the test platform
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Fig. 3 Simplified circuit diagram of single-phase tree-line fault
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Fig. 4 Voltage vector diagram when the neutral point is

grounded by the arc suppression coil

E,

A \UA
OI

. Ey
5 Rt At R G B R AT R R R E
Fig. 5 Voltage phasor diagram of neutral point ungrounded

system with single-phase grounding
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Fig. 6 Simulation of single-phase tree-line fault process
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