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Fig.1 HVDC transmission system with two electrodes
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Fig.2 A positive HVDC scheme when HVDC system
has no fault
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Fig.3 A positive HVDC scheme when fault occurs
at f, point
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Fig. 4 A positive HVDC scheme when fault occurs
at f, point
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Fig.5 A positive HVDC scheme when fault occurs
at f5 point
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Fig. 6 Fault component current pilot protection logic
scheme at rectifier-side
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Fig. 7 Results of current and relay protection operation
at positive pole when metallic ground fault occurs
at 500 km from the M side
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Fig. 8 Results of current and relay protection operation
at positive pole when metallic ground fault occurs
beyond the line on rectifying side
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A New Pilot Protection Principle for HVDC Transmission Lines Based on Current Fault Component

GAO Shuping, SUONAN Jiale, SONG Guobing, ZHANG Jiankang, HOU Zhuo
(Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: For high voltage direct current (HVDC) transmission lines, the transient fault characteristics are that, if the fault
point is in the line, the currents measured at both convert stations will be increased, and with the same changing trends; if the
fault point is out of the line, the current measured at one convert station is increased, and the current measured at the other
convert station is decreased, and with the opposite changing trends. According to such characteristics, and using the currents
measured at both convert stations, a new pilot protection principle for HVDC transmission lines based on current fault
component is proposed. This principle has no limitation on the sampling frequency. Internal and external faults of the line can
be effectively identified only using the current fault component at both convert stations. On the other hand, the setting principle
of the current fault component is given. The simulation results show that the method proposed can identify the fault reliably and
rapidly in different conditions.
This work is supported by National Natural Science Foundation of China (No. 51037005).

Key words: HVDC transmission line; pilot protection; fault component



