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A novel scheme of HVDC transmission line voltage traveling wave protection
based on wavelet transform
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Abstract: This paper researches transient voltage traveling wave energy’s distributed characters of HVDC transmission line after
faults occur and uses wavelet multi-resolution signal decomposition technique to analyze the various transient voltages. It makes
simulations for various faults using electromagnetism emluator PSCAD/EMTDC and calculates its energy distribution by wavelet
multi-resolution signal decomposition technique, including faults inside DC lines, fault outside DC lines, fault lightening strike and
non-fault lightening strike. The calculation results indicate that when different faults occur on the DC lines, the ratio of low frequency
and high frequency energy of transient voltage traveling wave differs largely. Based on these characters, an excellent performance

traveling wave protection criterion is put forward.
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Fig.1 Direct current filter of inverter
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Fig.3 Transient voltage with noise and its

wavelet decomposition
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Fig.4 HVDC system simulation sketch
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Tab.1 Energies of transient voltage at each scale

i BT WA B RS R K B (X 10° kV?)
K a6 dé6 ds d4 d3 d2 di1

13 34782 0.5110 0.0132  0.0020 0.00054 0.00015 0.000 03
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L50 135190 37030 280.84 42609 1016.0 22441 27165
71000 2860.6 0911 0.0307 0.0594 0.0071 0.0021 0.0005
I3x 14546 04060 03151 08483 22625 3.5902 6.1919
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Fig.5 Waveform of transient voltage and its wavelet decomposition
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Tab.2 Energies of transient voltage at each scale
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