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HVDC Line Protection Based on DC Filter Multifrequency Single-end Electric Parameters

DAI Zhihui', ZHAO Zhonggiu', WANG Xingguo?, GUO Yarong?, QIN Haoyu', QIU Hongyi!
(1. Department of Electrical Engineering, North China Electric Power University, Baoding 071003, China;
2. China Electric Power Research Institute, Beijing 100192, China)

Abstract: To address the issues of limited withstand transition resistance and insufficient protection speed of traditional
HVDC transmission line protection, a multi-frequency single-ended protection scheme based on line boundary elements is
proposed. Firstly, based on the superimposed network, the characteristics of the amplitude ratio of electrical fault compo-
nents at different frequencies are analyzed. It is obtained that, in the case of internal and external faults, the amplitude
ratio of specific high-frequency electrical quantities at the boundary measuring points on one side of the line is different.
Based on this, the ratio of multiple specific-frequency electrical fault components is used to construct a criterion to accu-
rately and effectively distinguish internal faults from external faults at the rectifier and inverter sides. Theoretical analysis
and simulation verification show that the protection scheme has the advantages of simple principle and small amount of
calculation. Internal and external faults can be accurately identified only based on single-terminal electrical quantities. On
the basis of ensuring good tolerance to transition resistance, the whole length of the line can be reliably and quickly pro-
tected.
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Fig.1 Schematic diagram of bipolar HVDC system structure
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Table 4 Protection identification results in the case of external

faults at the rectifier side
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Fig.9 Pickup voltage and protection characteristic values in

case of external faults at the inverter side
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Table 6 Protection identification results under various external
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Table A1 Dc filter parameters

TS5 R/Q  C/pF  Li/mH  CJ/uF  LymH  Cs/pF  Ly/mH

HE  3.095 1.050 9.847 3286 582950 5.105 11.745

HA2 HALMSH
Table A2 DC line parameters

S RI(Q km™) L/(mH-km™)
A 0.0398 0.1487
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Fig.B1 Voltage at the measured point when the control system

is enabled and blocked
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