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Research on fault traveling wave location based on VMD-Hilbert transform
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Abstract: To solve the shortcomings of wavelet transform and Hilbert Huang Transform (HHT) in fault traveling wave
detection methods, a novel fault traveling wave detection based on Variational Mode Decomposition and Hilbert
(VMD-Hilbert) transform is proposed. The fault signal collected by travelling sensor is decomposed by VMD and the
initial traveling wave arriving time is determined by eigenvalues of modal component extracted by Hilbert transform. To
eliminate the uncertainty of fault traveling wave velocity affects the location accuracy, a novel fault location method is
proposed based on arriving time of fault initial traveling wave zero mode component and line mode component, which is
not affected by traveling wave velocity. Results of ATP/EMTP simulation show that the detection method proposed can
effectively determine the traveling wave time and the fault location method dispenses with the time of fault occurrence
and arriving time of fault reflecting wave, which improves the location accuracy further.
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Fig. 1 Transmission diagram of fault traveling wave
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Fig. 2 Simulation model of a 220 kV transmission line

»
e

=1 MBRERSY

Table 1 Parameters of transmission lines

ZH FL B/ Fa g/ M/ A/

Bt (Q/km) (mH/km) (S/km) (nF/km)
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Z¥ 0.3 3.65 1x1078 0.008 5
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Fig. 3 Component results of cubic B-spline wavelet
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Fig. 4 Line model signal and EMD decomposition results
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Table 2 Detection and location results with different faults
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Table 3 Fault location results based on new methods

x110=39.929 km

HBE R 1 km et T B km PZE/m

ABC 40.035 35
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ABC 60.042 42
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90 ABg 89.872 -128

Ag 89.872 -128
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Table 4 Fault location results based on original methods
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Ag 39.918 -82

ABC 59.948 -52
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90 ABg 90.186 186

Ag 90.186 186
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