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Fig. 1 Amplitude-frequency characteristics of power
transmission function of boundary element
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Fig.2 Amplitude-frequency characteristics of
power transmission function of line
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Fig.5 High/low frequency power in different fault areas
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Transient Power Based Single-end Protection for HVDC Transmission Line

HOU Junjie, SONG Guobing, CHANG Zhongxue, ZHANG Chenhao, WU Lei, WANG Ting
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Aiming at the problem of low reliability of traditional single-ended protection for high-voltage direct current (HVDC)
lines, by considering the influence of DC boundary, line parameter frequency variation and other factors, this paper studies the
transient power fault characteristics of HVDC lines, and puts forward a scheme of single-end protection based on transient
power. According to the difference in the frequency band of fault transient power in and out of the positive direction, using the
ratio of transient energy between high and low frequency bands, a boundary protection element is built. Considering the
limitation of using frequency attenuation characteristics of transient power to distinguish positive and negative direction faults,
a directional auxiliary criterion is constructed by using transient power polarity. Combined with the actuating element and the
fault pole element, the single-end protection scheme based on transient power is constructed. The simulation results show that
the scheme can distinguish the internal and external faults of DC line area rapidly and effectively, with certain resistance to
transition resistance and anti-interference ability, and have high reliability.
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