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EMP(Electromagnetic Pulse) protection facility was evaluated according to standard of shielding effectiveness. To comply with the
standard, transmitting antenna was placed on outside of protection facility and receiving antenna was placed on inside of protection
facility. However, measurement is impossible that place does not have enough space between protection facility and external concrete
structure. In this paper, we performed a various of tests that put transmitting antenna inside the EMP protection facility in order to
find out test method for measuring the shielding effectiveness of electromagnetic wave. Transmitting antenna was placed on inside of
the EMP protection facility for measuring the shielding effectiveness to compare and analyze the impact of the position regarding to
the transmitting and receiving antenna. As a result of test, in case that transmitting antenna was placed on inside of the EMP protection
facility, it was found that test frequency range 10 kHz~1 GHz were occurred overall average difference of +4 dB level.
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Fig. 1. Construction of EMP protection facility.
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Table 1. Comparison of shielding effectiveness test standards.
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Fig. 4. Measurement target of shielding effectiveness.

(b) Shielding room B

AT N, =9 A, shUE 2708 919 A (Point of 31 ZAQMELIS| ZHE =0| H2|0f M2 xHE &t
Entry: POE)°] Ith 2l & B 18 4b)e 2om, U4 )

% A4z 2450l gtk A9 = E 3605 m 2 HolNE AEd 4L uek Jespl £
HZ 5985 m, =o] 3.002 molW, Ao AVE 712 3, 54 Hlolg e AR S SE et A A A4S
1.194 m, A2 2.409 m, =°] 2392 mo|th. AP YA Slgt A% AE A AT Y Eve] o], Ag,
3 A AW R 2 14, B33 H, s E 2071 9L AEs 4327 Q4T 5 gle W Wl Ao
o, &= HHo] dE o] FaEo] ok E W7ste] AEE Fsiinh AdE AY £ W

551



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 25, no. 5, May 2014.

+5° +5°

0° 5° 10°
(@ 2=
(a) Angle

+0.1m

¢

1.4m 1.5m 1.6m
(b) =9I
(b) Height

1.95m 205m 2.15m
(c) Az
(c) Distance

18 5. $AE Y S ds

Fig. 5. Parameter change of the transmission antenna.
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4 9 0 AgAEE e gk
-Band 1 : 10 kHz~20 MHz : Loop Ant.
- Band 2 : 20 MHz~100 MHz : Bi-conical Ant.

- Band 3 : 100 MHz~300 MHz : Bi-conical Ant.
- Band 4 : 300 MHz~1 GHz : Log-periodic Ant.
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SE Comparison (Full-band)
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Fig. 8. Experiment setup according to the antenna arrange-
ment(shielding room A).
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SE Comparison (Full-band)
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Table 3. Shielding effectiveness according to the antenna
arrangement(shielding room A).

EMP A0 A A EH 24

B 4. A9 F BY AATS O F741 v x|
of wE 2 HAsjol thek Aull &} gt
Table 4. Shielding effectiveness according to the antenna
arrangement(shielding room B).

W3k [dB] A [dB] 4¥3F [dB] A [dB]
% W3 | 4 dg | £ da | FF A % W | 4 Ay | £ da | F4 A
50 kHz 11.35 1643 17.47 21.27 50 kHz - 12.74 - 22.89
100 kHz 25.53 28.80 30.39 33.97 100 kHz - 22.14 - 35.98
500 kHz 47.88 53.96 49.59 52.87 500 kHz - 52.64 - 57.00
1 MHz 54.55 59.03 54.39 57.09 1 MHz - 58.28 - 59.89
5 MHz 65.32 69.77 65.80 68.07 5 MHz - 64.48 - 68.60
10 MHz 73.83 71.84 71.97 70.95 10 MHz - 62.05 - 56.62
50 MHz 86.42 8343 88.50 84.24 50 MHz - 81.36 - 79.03
100 MHz 54.15 80.85 71.52 65.74 100 MHz - 77.07 - 76.52
500 MHz 5221 55.90 49.08 51.97 500 MHz - 48.36 - 43.12
1 GHz 5437 52.54 51.61 52.74 1 GHz - 45.04 - 42.07
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Fig. 10. Experiment setup according to the antenna arran-
gement(shielding room B).
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Table 5. Resonance frequency of the measuring target shiel-
ding effectiveness.
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Table 7. Receiving electric field strength according to the
chamber size.
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Table 6. Correlation coefficient according to the frequency

band.
A A 2 F B
3 #ot 4 H} T2 Hat
(dB] [dB] [dB]
Full-band 0.96457 0.97097 0.9769
Band 2 0.84422 0.61243 0.7168
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