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Fig.1 Schematic diagram of UHVDC power

transmission system
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Fig.2 Fault component additional component network
and transmission process of fault traveling

wave when internal fault occurs at f,
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Fig.3 Additional component network diagram and fault

traveling wave transmission process
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Longitudinal protection method based on reverse traveling wave and
signal processing for UHVDC power transmission line
WANG Yongjin, FAN Yanfang

(School of Electrical Engineering, Xinjiang University, Urumqi 830047, China)
Abstract: At present, the longitudinal protection of the DC transmission line is simply superimposed without
considering the strong nonlinearity of the DC transmission system,so it has adaptability problem in actual
engineering. Aiming at this problem,a new method of longitudinal protection is proposed. From the perspec-
tive of the adaptability of the protection method, a signal linearization processing technique based on the
description function method is proposed. By analyzing the transmission characteristics of the reverse traveling
wave in a time window after the internal and external faults occur in the DC transmission line,it is found
that the similarity between the reverse traveling wave waveforms of the two ends of the line is higher du-
ring the internal fault, while it is lower during the external fault. Then a longitudinal protection method
based on reverse traveling wave is proposed, which uses Hausdorff distance algorithm to measure the simi-
larity of the reverse traveling waves at two ends of the line and constructs the fault identification criteria
for DC power transmission lines. The simulative results show that the proposed method can reliably distin-
guish internal and external faults in DC lines,and has high sensitivity when grounding fault with high re-
sistance occurs.
Key words: UHVDC power transmission ; superposition principle ; adaptability ; description function method ;

reverse traveling wave;Hausdorff distance;relay protection
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