THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2021 February.; 32(2), 181~189.

http://dx.doi.org/10.5515/KJKIEES.2021.32.2.181
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

A @ QARG BE 12 A7) e AT A BA

Shielding Effectiveness Analysis for High Power Electromagnetic Pulses
according to the Shielding Mesh and Grounding-System

OHHT - HHYE - HHT - FRET I

Byeong Jin Ahn - Jae Hyun Park - Kyung Jin Jung - Mun-No Ju* - Jeong Min Woo*

2 o

%159 A= HPEM(high power electromagnetic) B2~ WA G| & o]&-3te] ofele] A ¥ 71E9] HPEM< LEAA
= A7 AT AR 2 A wE A eS FABAT A2 v AR, AxA717t 7HE 0215 mm,
3 mmel Z#H o] AXE 755 vastdh FAFe el wel v A, Front-end A, Back-end 4], Mesh HA| =
st A TS AT HATE Hol sle 7S, T35 99 1 GHz ©)/dol A HPEM A7 35 B, A9
ol Qe AS, LE F85 G994 S5 35S Btk £, 29 d 43717 0215 mme] A9 1.3 mm
QA ASET T34 49 650 MHz o4l A o &322l A A5S BEATh ol§ /2 HPEMO 2R E K3 Fofof
g A dule] e Bt HoAS Y5

—_

Abstract

In this study, a high-power electromagnetic (HPEM) pulse generator was used to radiate the HPEM pulse to a building installed
outdoors, and the shielding effectiveness according to the shielding mesh grid size and the grounding system of the building were
analyzed. The cases of the shielding mesh not installed and that of a shielding mesh with grid sizes of 0.215 mm and 1.3 mm installed
were compared. The grounding system was divided into isolated, mesh grounded, front-end grounded, and back-end grounded according
to the grounding system, and the shielding effectiveness was analyzed. In the case of grounding, the HPEM reduction effect was
observed in the frequency range of 1 GHz or higher, and the shielding performance was excellent in all frequency ranges in the case
of the shielding mesh. In addition, the shielding mesh grid size of 0.215 mm demonstrated more effective shielding performance in
the frequency range of 500 MHz or higher than that of 1.3 mm. The results proved the necessity of protection measures for core
facilities to be protected from HPEM pulses.
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Table 1. Specification of HPEM generator.

Parameters Value
Far voltage
(electric ﬁeldx(istance) 27667 kv
Electric field deviation 9.5 %
Pulse direction Directional TEM antenna
Pulse width 420 ps
Operation frequency regime 500 MHz~2.75 GHz
Pulse repetition rate 1~10 Hz
Electric field waveform Doublet
Power source Battery

T8 3. HPEM 247] 519
Fig. 3. HPEM generator far-field waveform.
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Fig. 4. Simulation input waveform.
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Fig. 5. Schematic view of shielding room in simulation.
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Fig. 7. Electric field waveform of inside the building.
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Fig. 8. Current density distribution in the time domain. (a)
Immediately before the exposure of HPEM, (b)
The time of exposure of HPEM, (c) 1 ps after the
exposure of HPEM.
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Fig. 9. Inside waveform of shielding-mesh installed building.
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Fig. 13. Photograph of experiments according to grounding
system and shielding mesh installation.
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Table 2. Measured electric field according to experimental

conditions.
. . E-field, kV/m
Experiment conditions -
Max. | Min.
Shielding mesh 15 57 | 15
not installed
Shielding room .RF shielding ‘mesh 267 | —a78
front-end ground installed at window
. Anti-insect 1T1esh 270 | —a55
installed at window
Shielding mesh 1y o5 )
not installed
Shielding room RF shielding mesh 341 | —338
back-end ground installed at window ' '
. Anti-insect r.nesh 205 | —429
installed at window
Shiclding mesh 1y o3 163
not installed
Shielding room RF shielding mesh
. . 271 | —3.62
mesh ground installed at window
' Anti-insect 1T1esh 315 | -5
installed at window
Shleld.mg mesh 17 | —157
not installed
Shle.ldmg room ‘RF shielding .mesh 269 | —4.99
isolated installed at window
. Anti-insect rgesh 338 | —454
installed at window
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Fig. 14. Shielding mesh photograph.
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