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Abstract

In order to save resources and protect the environment, the power grid of China will have more
multiple-circuit transmission lines and high capacity AC/DC parallel transmission lines. This pa-
per builds the simulation model of AC/DC parallel transmission lines and studies the transient
process of transmission lines when lightning, which is one of the main reasons of line fault. The
electromagnetic transient simulation software PSCAD/EMTDC is employed to establish the simu-
lation model of UHV DC model, and the AC/DC parallel transmission model is also set up. Based on
the model established above, we simulate the transient simulation of lightning striking on the DC
lines and AC lines, and parameters’ changes are analyzed. It turns out that the voltage and current
of the transmission lines will rise abruptly when the lightning happens and many parameters of
DC lines will have strong distortion and oscillation.
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Figure 1. Equivalent circuit model of lighting striking on line
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Figure 3. Simulation of lightning current waveform
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Figure 4. DC line voltage waveform after around the strike
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Figure 5. DC line current waveform after around the strike
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Figure 6. DC line voltage waveform after around the strike
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Figure 7. Insulator voltage waveform after around the strike
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Figure 8. The waveform of rectifier side firing angel after lighting striking on DC lines
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Figure 9. The transient waveform of inverter side firing angel after lighting striking on DC lines
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Figure 10. The transient waveform of rectifier turn-off angel after lighting striking on DC lines
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Table 1. The anode transient parameters of lightning UHV DC lines

3l BEHEEERGRERTGSSH
NREF 22 FadSMH R K AE PR i /IME Fased
EL RV 765.6 991.15 109.79 765.28
EL AL KA 3.89 5.8 1.82 3.92
filt i £ ol E 5.02 773 5.01 5.01
ER Tk IFE 41.9 67.6 35.3 415
KW A oI 21.7 50.4 0 20.01
Table 2. The negative transient parameters of lightning UHV DC lines
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Rl R f BIRE 41.9 55.7 36.6 424
KWy I 217 30.4 13.9 221
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