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Study on the equivalent pulse current injection waveform of SGEMP

LI Jinxi, WU Wei, CHENG Yinhui, WANG Yixiong, ZHAO Mo, GUO Jinghai
(National Key Laboratory of Intense Pulsed Radiation Simulation and Effect, Northwest Institute of Nuclear Technology ,
Xi'an, Shaanxi 710024, China)

Abstract: The determination method of Pulse Current Injection(PCI) waveform parameters of System
Generated Electromagnetic Pulse(SGEMP) is studied by using electromagnetic norm. When the load is
high and low resistance respectively, the typical response waveform of SGEMP is double exponential
waveform and Gaussian waveform. Considering the difference between the rise time, the peak value, the
energy and the charge carried by the equivalent waveform and the response waveform, the equivalent
waveform parameters of pulse current injection are studied. The results show that the square wave
equivalent waveform can simulate the response waveform according to the characteristics of the response
waveform and electronic system. Therefore, it is possible to use electromagnetic norm to parameterize the
equivalence of SGEMP response waveform, and the equivalent waveform can be easily generated in
laboratory, which provides a new way for the study of SGEMP by the current injection method.
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Fig.1 Current waveform of the wire at R=100 kQ
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Fig.3 Equivalent square waveform Fig.4 Spectrum of equivalent square wave

LRIt &4 SR80 S



5510 1] EHEZE. SGEMPEM IR ETRENEEHAR 1241

MARRPOL 5 BARBOE UM . LTS AR, SER05 B SR K 3 K4 R, HRECE 2 A 4 BT L
A, WK e A AR AR AR 10 MHz LU, S8 R007 95 IR IE A3 B A DL AR REAR v
MRS AARIOE A (E . REEME I RARIE IS, 545 T AEROE S5 AR b, R1amm 1
SFROPI S BAR B RE S RO FU L
1 RBIY S FRABTAFE SR LR

Tablel Comparison of characteristic parameters of source waveform and equivalent waveform

peak/A t/ns towiny/MS maximum change rate/(A-s™") charge/(A-s) energy(A?-s)
source 1.275 19.066 157.261 6.728x107 2.762x1077 4.332x10™
square 1.275 19.065 139.290 5.351x107 1.776x1077 4.621x107
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Table2 Comparison of characteristic parameters of source waveform and equivalent waveform

peak/A t/ns toginy/MS maximum change rate/(A-s™") charge/(A-s) energy(AZ-s)
source 1.275 19.066 157.261 6.728%107 2.762x1077 4.332x107*
square 1.275 19.065 228.551 5.351x10’ 2.914x1077 5.989x107*
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Fig.6 Comparison of equivalent square wave with source waveform
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Fig.5 Comparison of equivalent square wave with source waveform
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Fig.7 Current waveform of the wire at R=10 kQ Fig.8 Current spectrum waveform of the wire at R=10 kQ
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Fig.9 Equivalent square waveform Fig.10 Spectrum of equivalent square wave
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Table3 Comparison of characteristic parameters of source waveform and equivalent waveform
peak/A t/ns Lewiny/MS maximum change rate/(A-s™") charge/(A-s) energy/(A’-s)
source 11.859 13.50 18.931 8.988x10* 2.434x1077 1.417x107
square 11.859 13.50 31.147 7.028x10° 3.694x1077 1.895x107°
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Fig.11 Comparison of equivalent square wave with source waveform Fig.12 Comparison of equivalent square wave with source waveform
11 S0P S IRPTE R LA 12 SR I S IR B LA

MR 5 HARBOE R WA . B Sk AR I, 12 45 1 T SRR 5 HARBOE R TR, R4l T
SEROT WS FARPOBFRIES B LR
R4 IV 5 SRS RO U

Table4 Comparison of characteristic parameters of source waveform and equivalent waveform

peak/A t/ns towiny/MS maximum change rate/(A-s) charge/(A-s) energy/(A%-s)
source 11.859 13.50 18.931 8.988x10" 2.434x1077 1.417x1073
square 11.859 13.50 28.970 7.028x10° 2.436x1077 1.812x1073
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