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Fault location method for UHVDC transmission lines considering strong nonlinearity
and wave velocity variation characteristics
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Abstract: UHVDC transmission system has strong nonlinearity. The traveling wave ranging principle of UHVDC
transmission line adopting wavelet transform method has adaptive problems in practical engineering. At present, traveling
wave ranging technology has traveling wave arrival time and traveling wave velocity. It is difficult to organically unify.
Aiming at this problem, a DC line fault location method considering the strong nonlinear system of UHVDC transmission
and the variation of wave velocity is proposed. From the adaptability of the ranging method, an improved Hilbert-Huang
algorithm which is very suitable for transient information processing is proposed. The algorithm can accurately calibrate
the initial traveling wavehead of the fault. From the perspective of ranging accuracy, the wave velocity variation
characteristics of the fault traveling wave are analyzed. It is found that the frequency variation characteristics of the line
parameters and the attenuation of the traveling wavehead cause the traveling wave velocity to decrease with the increase
of the fault distance. A neural network algorithm is proposed, which can achieve accurate fault location without
calculating the traveling wave velocity. A large number of simulation results show that the ranging method has higher
ranging accuracy and good robustness under different fault distances and different transition resistances.
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Fig. 3 Fault initial wave in different fault distances
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Fig. 5 Double-ended fault location schematic
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Table 2 Ranging result when the sampling clock is out of sync
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12 12.74 0.052
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20 758 75831 0.022
Wani=28.5714 1357 1356.6 0.027
w,=4.9944 53 536 0.04
45 454 4544 0.025
1152 11513 0.05
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Table 3 Ranging result when the sag length changes
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