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Simulation study on lightning overvoltage characteristics of equipment

in the substation connection section
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Abstract: In order to determine the lightning impulse withstand level of substation connection section equipment rea-
sonably, a transmission line-substation connection section model considering the power frequency voltage and induced
voltage is established in EMTP. Then the characteristics of shielding failure invasion wave and back striking invasion
wave are calculated, and the influence of lightning current model, induced voltage and insulator string flashover model
on substation connection section are studied. The simulation results show that the severe overvoltage under maximum
shielding failure lightning current should be taken into consideration when checking the insulation withstand level of e-
quipment, and the equipment withstand voltage level should be improved. Considering the resistance at typical fre-
quency of lightning current, the amplitude deviation of invasion wave, which is caused by some unreasonable oscilla-
tions while modelling, can be effectively eliminated. The lightning current mode, induced voltage and insulator
strings flashover model have significant influence on overvoltage simulation results. Reasonable simulation models
should be selected strictly when checking the insulator withstand level of equipment. The research results can provide
reference to the substation engineering.
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Figure 1 Electrical wiring of the substation
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Figure 2 Multi-wave impedance model of tower
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Figure 3 Multi-wave impedance model of tower
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Table 1 Equivalent capacitance of

substation equipment pF
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Figure 4 Lightning overvoltage calculation model
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Table 2 Lightning withstand level and maximum lightning

current of shielding failure for Tower #1~#5 kA

s I, I
#1 46 23
#2 24 30
#3 19 36
#4 17 23
#5 16 33
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Figure 5 Overvoltage waveforms at different distance
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Figure 6 Lightning invasion overvoltage waveforms of

substation equipment while striking the Tower # 1
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loss of actual lines
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Table 3 Amplitude of lightning invasion wave

under different shielding failure towers kV
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