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Research on location method of grounding electrode line fault caused by
unipolar fault of HVDC transmission system
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Abstract: In order to realize the fast and accurate location of breakdown point of grounding electrode line caused by a
HVDC unipolar fault, and shorten the power supply restoration time, a fault location method for grounding electrode line
based on fault recorder of converter station is proposed. Theoretical analysis has revealed the relationship between the
oscillation frequency of the neutral bus in the converter station Upy and the grounding electrode line inductance,
combined with the line model and considering the effects of frequency dependent characteristics, a fault location
algorithm based on the quantitative relationship between frequency, inductance and distance is proposed. Practical fault
cases of a UHVDC project from Southwest to East China is used to check the method. The results show that the method is
effective and accurate, and it does not need to increase the configuration of hardware and software of converter station, so
it is convenient for engineering application.
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Fig. 1 Schematic diagram of HVDC single pole operation
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Fig. 2 Equivalent circuit model of DC unipolar fault
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Fig. 3 Fault component analysis model
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Table 1 Parameters of a UHVDC project
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grounding electrode line
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Fig. 7 Frequency characteristics of grounding line inductance
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Fig. 8 Relation between fault distance and equivalent

inductance at different frequencies
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3.2 EHlathr

2015 AFEZE, VHp—MAR R TR AR )
W 11800 kV FLIM BB 56 M 4%, 15| 380 -4 Mt A
LKA S o, AR % S i R DA Al
rRVERFZE LR Upn SE WAL 10 i

2015-07-13 I35 5255 Upn BB
150 T T T T T T

50

Upn/kV

0

-50}+

-100

0 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.0400.045
t/s

B 10 #EhiR it & 5 R IR

Fig. 10 Upy waveform in a unipolar fault
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