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A Pilot Directional Protection Method for Hybrid Bipolar DC Transmission
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(1. School of electrical and control engineering, Xi”an University of science and technology, Xi”an 710600, China;

2. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: DC transmission lines usually take large inductance and DC filters as the boundary. When a fault
traveling wave undergoes refraction and reflection at the boundary, its traveling wave energy will also be absorbed
due to the inductance and DC filters, resulting in the difference of high—frequency traveling wave energy within and
outside the region. When the positive direction fault occurs, the energy of the high—frequency forward traveling wave
is less than that of the high—frequency backward traveling wave. When the opposite direction fault occurs, the energy
of the high—frequency forward traveling wave is greater than that of the high—frequency backward traveling wave.
Based on this feature, a pilot directional protection based on the difference of high—frequency energy of forward and
backward traveling waves is proposed that uses the wavelet packet transform algorithm to extract the high—frequency
energy of the traveling wave, and uses the difference of the high—frequency energy of the forward and backward

traveling waves to distinguish the faults inside and outside the area. The simulation results show that the protection
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can quickly and accurately identify faults, and is not affected by fault type, transition resistance, fault location

distance, and noises. It has certain practicability.

Key words: traveling wave protection; hybrid DC transmission; high frequency traveling wave energy; wavelet

packet transform ; pilot directional protection
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El([ Elf Elq Eu Iq Elf Elq Elf
£ 0 0272  0.034 0.025 0238 Xk 200 0.056  0.100  0.044  0.098
0 0.282  0.677 0313  0.684 300 0.034  0.063 0.027  0.061 N
s DX P
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500 0.017  0.046 0018  0.046 200 0361 1350 0366 1363 .
- — fe X P i
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Tab.4 Analysis of simulation results of fault pole selection fault in the area (750 km )
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Fig.9 Simulation results of fault pole selection in the area
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Tab.5 Analysis of simulation results of different fault distances
BRI W S fkm ky ky F 545 R WA R B km ky ky P25
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Fig.10 Simulation results of different fault distances
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Tab.6 Analysis of simulation results under different noises
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Fig.11 Simulation results of different noises
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