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Fig.1 Structure of HVDC Flexible
transmission system
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Fig.2 One-mode fault component network
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Fig.3 Current waveforms of fault component
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Fig.5 Grid diagram of travelling wave
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Fig.7 Diagram of fault location
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Table 1 Fault location results
SRR BRI RS /km AL UEHP/Q MEESE R/ km WEER 22/ %

10.0 0,100,300 10.260 9 0.026 1
100.0 0,100,300 99.970 7 0.002 9
300.0 0,100,300 299.912 0 0.008 8
500.0 0,100,300 499.853 4 0.014 7
700.0 0,100,300 699.794 8 0.020 5
900.0 0,100,300 899.736 1 0.026 4
990.0 0,100,300 990.032 2 0.003 2
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One-terminal Fault Location for HVDC Flexible Transmission Lines Based
on Wave Voltage Distribution Features

SONG Guobing', L1 Dekun®, JIN Donghui', RAN Mengbing', JIN Xingfu', GUO Runsheng®
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2. Jinan Power Supply Company, Shandong Electric Power Corporation, Jinan 250012, China;
3. Shanxi Shuozhou Electric Power Supply Company, Shuozhou 036002, China)

Abstract: A one-terminal fault location method for high voltage direct current (HVDC) Flexible transmission lines based on
distributed parameter model is proposed. As high-capacity capacitors are connected to both ends of HVDC Flexible
transmission lines, in the network of one-mode fault component, the voltage travelling waves have the following two features:
total reflection of voltage traveling wave occurring at both DC buses of two-terminal HVDC transmission system and at the
fault point the refraction of traveling wave stronger than the reflection; the polarity of voltage traveling wave changed due to
reflection rather than refraction. Then, the voltage distribution of the first reflected wave at the measuring point and its
forward path can be calculated. Finally, the strongest positive switching point in the voltage distribution can be found, and the
distance from this point to the opposite terminal is the fault distance. This method has a satisfactory precision and is not
affected by transition resistance theoretically. Besides, there is no need to artificially recognize the wave {ront of the traveling
wave and the automation of fault location is easy to implement by use of the proposed algorithm. Simulation results show this
method is applicable to the whole line.
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