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Research on single phase grounding fault phase selection based on ground
parameter tracking and measurement

ZHAO Jun', YUAN Xuegiong', RUAN Qi', WANG Lin', SONG Yanan', FU Chao', ZHANG Chunhui’
(1. College of Electrical Engineering, Changsha University of Science and Technology, Changsha 410114, China;
2. Changsha Xinchang Electric Power Technology Co., Ltd., Changsha 410009, China)

Abstract: By tracking and measuring the ground parameters of the system, the correct phase selection is achieved when
neutral point ungrounded system single-phase fault occurs. Because of the asymmetry of the system parameters, the
neutral point of the system will produce a certain voltage shift during normal operation. When the neutral point power
frequency voltage changes, by adding a resistor with appropriate resistance in the neutral point and gathering the
amplitude and phase of the neutral point voltage before and after inputing resistance, accurate measurement of the system
to ground conductance and to ground capacitance are achieved. According to the twice measurement of grounded
parameters and the base frequency voltage of the neutral point, the grounding fault phase is selected out with calculation.
Matlab simulation shows that the method can accurately measure the parameters of the system to ground and select the
fault phase when the single-phase grounding fault occurs.
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Fig. 1 Schematic of ground-parameter measurements
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Fig. 2 Circuit diagram of single-phase ground

fault measurements
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Fig. 3 Tendency chart of voltage vs. transition resistance
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Fig. 4 Analog circuit simulation
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Fig. 5 Three-phase voltage simulation waveforms
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Table 1 System to ground parameters measurement

during normal operation

R/ Uy Ui 7/ g/
Q Y i3 \ i3 uF us
1000  152.174

89.969 125531 124350  4.650 0.986

R 2 ISR R G SEL

Table 2 System to ground parameters when fault

RAQ Uo Ui HLZe/ i/
JE \4 i3 uF ps
709.400 93.940 567.874 126.989 4.65 100.99
10 499.486 -10.773 399.836 22.276 4.65 101.00
499.127 -161.306  399.5487 -128.257 4.65 101.00
8153.984 175.822 7767.627 176.201 4.639 20000
0.05 8137.373 55.890 7751.804 56.088 4.646 20000
8137.350  —-64.245 7751.782  —-64.047 4.646 20000
R IWESHKITE
Table 3 Fault parameter calculation
RikQ Un/V Up/V Uc/V mmﬁ1‘4j44j44447
i EL AL
6844.4 7327.7 12709.9 A 8164.6 0.00
10 8807.8 8147.0 7586.8 B 8168.5 -119.98
7847.9 8656.2 8014.4 C 8164.3 120.00
604.4 13806.7 14410.5 A 8164.5 0.00
0.05 14420.7 594.9 13825.9 B 81649  -120.00
13816.9 14401.5 585.2 C 8168.2 119.99
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