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A fault identification method for HVDC transmission with long line based on boundary characteristics

WEI Dehua, MIAO Shihong, LIU Ziwen, LI Lixing, DUAN Simo, CHAO Kaiyun
(State Key Laboratory of Advanced Electromagnetic Engineering and Technology, Hubei Electric Power Security and
High Efficiency Key Laboratory, School of Electrical and Electronic Engineering, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: This paper analyzes the influence of the attenuation of long transmission line to high frequency signal on the
principle of line boundary protection. Based on the study of boundary frequency characteristics and the suppression of flat
wave reactor to the change rate of current, a new method of line protection is proposed, which is composed of
single-ended characteristic harmonic current. In the proposed protection method, by using the amplitude of characteristic
harmonic current to construct the start criterion and using the variation of characteristic harmonic current as a protection
criterion, the algorithm is simple and transient characteristics of line boundary are fully used. A bipolar 24-pulsating
HVDC system model is established in PSCAD/EMTDC. The simulation results show that the criterion can accurately
distinguish the fault inside and outside the line and realize the fault pole selection, which is less affected by the transition
resistance and long line, and can protect the whole line rapidly.
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Table 1 Results of simulation of internal and external faults
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Table 2 Results of simulation when transition

resistance changes

pOR/EREENER = Al max Al max K
250 Q 0.199 3 0.043 6 4.57
500 Q 0.161 8 0.037 8 4.28
750 Q 0.126 1 0.028 6 441
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Table 3 Results of simulation when length of line changes

AR Al max Al max K

1000 km 0.224 8 0.0519 433
1500 km 0.196 9 0.050 7 3.88
2000 km 0.1620 0.0513 3.16
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