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Simulation of HEMP Injection Effect of Electric
Locomotive Based on PSCAD
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Abstract: In order to study the overvoltage level of the injection effect of high altitude nuclear explosion
electromagnetic pulse (HEMP) in electric locomotive, a simplified traction network model, electric locomotive
model and HEMP source model are built by using PSCAD/EMTDC simulation modeling software. The simulation
of HEMP injection into the traction network is carried out and the overvoltage level in the locomotive is obtained.
The simulation results show that the internal voltage level of the locomotive increases about 70 times before and
after injection. Because of the very short front of HEMP waveform and high energy, the ordinary relay protection
device can not operate in time, which will cause great damage to the locomotive and other parts of the traction
network equipment.
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Fig 1 Simulation model of traction power supply system
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Tab 1 Setting of simulation parameters for traction power supply system
SHLLFK ZHIUE
45 (MVA) 100
NN BUEHE (KV) 115
RAHLIE e
; 2K () 10
ZE (MVA) 31.5
S HEARFE (%) 10.38
N CIE T ZEEBFE (%) 31.89 kW
Gl 110/27.5
ZE (MVA) 5
Gl 55/27.5
AR -
HRET HR (MW) 10
LS TR A EL 0.98
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Fig 2 System simplified schematic diagram
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C'TF=0.000 504 p.F/km
C'TR=0.002 057 wF/km (2)
C'RF=0.003 262 wF/km
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Fig 6 SS4G locomotive simulation model
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Fig 9 Internal overvoltage of locomotive
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Tab 2 Voltage amplitude before and after injection
HEAHT NG
E, /kV 27.50 1 991.88
Uar /KV 1.47 107.88
Uto/kV 1.49 54.07
Uso/kV 0.37 27.04
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Tab 3 Overvoltage amplitude of traction network after injection

T4 P fihzk k7N ek
W AE/ KV 1 992.88 4.05 -1 554.76
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