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Abstract: Lightning strikes on DC transmission lines can easily cause a malfunction in main protection with high
sensitivity such as traveling wave protection. Before the main protection is activated, a reliable distinction between
lightning interference and short circuit failure will effectively improve the security of main protection and guarantee the
security and stability of DC systems. However, for the VSC-HVDC, the existing lightning interference identification
scheme is inadequate in terms of speed, and finds it difficult to recognize the lightning strike/fault before the main
protection activates. Also the action performance under the random interference such as sampling abnormality needs to be
improved. To solve the above problems, this paper proposes a novel lightning interference identification criterion acting
with high speed and safety. First, this paper reveals the characteristics of the reverse line mode traveling wave, according
to the characteristics mentioned, and proposes a relative change rate of wavelet entropy criterion and fit coefficient
criterion based on linear fixed function. These changes collaborate to deal with different lightning strikes and faults in the
field of lightning strike non-fault scenes and the lock of the main protection. They thereby effectively enhance the security
of primary protection. Based on simulation in PSCAD/EMTDC, the method can identify lightning interference in 1 ms
within all the lines, and is provided with good anti-bad data interference ability.
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Fig. 1 Reverse traveling wave voltage traveling wave under
lightning strike without fault scenario
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Fig. 2 Reverse traveling wave voltage traveling wave
under non-lightning fault scenario
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under lightning fault scenario
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after median filtering
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wavelet entropy in different scenarios
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Fig. 11 Simulation results when the tower is located at
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Table 3 Summary of simulation results in different scenarios

different locations on the line
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BN i - . - § - " HZE E
" S I P B PR AN AE AN B Y& R FH(0° kV/s) "

160 kA 0.178 10 0.017 437 90.2094 -20.4137

i 130 kA 0.152 53 0.013 909 90.8811 -20.1394

2% 100 kA 0.124 28 0.010 759 91.3429 ~20.7652
W 70 kA 0.094 96 0.007 975 91.6017 -21.4135

40 kA 0.060 05 0.005 487 90.8626 ~20.2739 .
Ei (i
180 kA 0.019 87 0.003 58 82.1029 -10.9487

i 170 kA 0.020 07 0.003 59 82.1126 -13.5239

as:s 160 kA 0.020 14 0.003 60 82.1251 HER -14.5137
g 150 kA 0.020 07 0.003 62 81.9631 -12.6823

140 kA 0.019 87 0.003 65 81.6306 -14.9234

- 30 kA 0.073 69 0.004 30 94.1647 0.0150

Z% 25 kA 0.057 80 0.003 40 94.1176 0.0145

;k " 20 kA 0.031 74 0.002 62 91.7454 -0.0711 i Ny
[S: 15 kA 0.031 74 0.001 99 93.7303 -0.0865
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Hi Al i

300 Q 0.000 80 0.000 72 10.0000 B . — —
I i
) 00 0.001 03 0.000 98 47229 —
% 1]
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A
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Table 4 Calculated value of the electrical quantity in the
10 kA lightning line without fault scenario when
sampling normal/abnormal
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