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Fault location scheme for dual-terminal flexible DC transmission based on SAO-VMD-S
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Abstract: A flexible DC transmission line fault location scheme is proposed to address the problem of signal susceptibility to
noise interference and poor transient resistance capability in the fault location process, in which wavelet transform (WT) for
noise cancellation and variational mode decomposition (VMD) are used. First, the fault signal is denoised using a Logistic
function-based cycling displacement wavelet threshold. Then a snow ablation optimizer (SAO) and VMD are used to
effectively decompose the signal. Finally, S-transform (ST) is conducted on the decomposed high-frequency components, and
the amplitude curves at the corresponding frequencies are selected for wavehead calibration. In addition, a distance
measurement algorithm independent of wave speed is proposed. Simulation verification is performed by building a
double-ended flexible DC system in the PSCAD/EMTDC platform. The results show that the proposed scheme not only
requires low sampling rate but also has the ability to withstand 300 Q transient resistance and 30 dB noise, so it is able to
accurately measure distances at different fault locations.
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Fig. 2 Fault domain composite equivalent network
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Table 3 Ranging results under different operating conditions

R E km  AIERM/Q AiHAkm iRZEm HERE%
0.01 50.279 279 0.558
50 100 49.719 281 0.562
200 50.279 279 0.56
0.01 99.814 186 0.186
100 100 99.496 504 0.504
200 101.272 1272 1272
0.01 150.278 278 0.185
150 100 149.535 465 0.31
200 150.462 462 0.308
0.01 199.255 745 0.37
200 100 200.746 746 0.373
200 200 0 0
0.01 250.747 747 03
250 100 249.538 538 0.215
200 249.179 821 0.328
0.01 300.373 373 0.12
300 100 300.186 186 0.062
200 300.931 931 0.31
0.01 349.908 92 0.026
350 100 349.170 830 0.237
200 349.262 738 0.211
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