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Abstract; To improve response rate, selectivity, sensitivity and reliability of hybrid double-ended
HVDC line protection, a single-ended protection method based on the ratio of transient
components of boundary elements is proposed to solve adaptability problem of the existing line
protection methods. This protection method is realized by using difference of transient high-
frequency components of voltage characteristic signals when an internal or external fault occurs.
The voltage fault components are processed by wavelet packet transformation to obtain the
transient energy of each frequency band. Then the protection criteria are constructed by using the
ratio of low frequency energy to sum of some high frequency energy, the setting principle is
given, and the influence of transition resistance is analyzed. A hybrid bipolar HVDC transmission
model is constructed in PSCAD/EMTDC to output data of various fault states. Subsequently, the
fault data are processed by MATIAB, and the proposed protection method is simulated and

verified. Simulation results show that under different fault conditions, this method enables to
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accurately identify internal and external faults, and automatically implement faulty pole selection

even if an internal fault grounding resistance gets as high as 1 000 Q. The data window used in

this protection method is as short as 3 ms, which indicates the advantages of good rapidity,

strong tolerance to transition resistance, and high reliability.

Keywords: hybrid bipolar DC transmission system; single-ended electrical quantity protection;

transient energy; wavelet packet transform; line protection
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Fig. 1 Hybrid bipolar DC transmission system with faults
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on outside of DC outlet of the rectifier side
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