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Design and Fabrication of a Decoupler to Conduct PCI Verification
Test of a HEMP Filter Installed in a Protection Facility

71 of X .

*

Young-Jin Kim + Yong Bae Park*

™

2 o

5
injection) 919™(acceptance)A < 8}, 4 71FS EZsH LT A5 (verification)A] 8-S 814l Fth AFA1ES HEMP
Zeo] Hdo] AAF] & T2 AHolM FAHER, PCI A o8 o] FAX- T oa &F-9 AdF7F E42

WA de]l 7 I% AA7] HAMHEMP: high-altitude electromagnetic pulse)& ZEE A &1H, PCI(pulsed current
SHAl

F e EAA] stk 712 YA Z(decoupler)= £F 2 L7t A E o 317 “Jﬂ—r"ﬂ A7 4

E

T mT™ L §J—Oﬂ 7<1__ T:]7% Eie
AARA A4S = e Wete] Btk ¥ =RdXE PC ASAR S S8 228 uAZeE AEdolds F3l
AAS A Zg e w3k AAl WEAIA T FAEE B AE W E(test-bed)E o83 AIZE UASHE Tl HAFY B
AR 4§ A5TS A9S T AEagn

Abstract

When a high-altitude electromagnetic pulse(HEMP) power line filter is installed in a protection facility, the pulsed current injection
(PCI) acceptance test is performed. A verification test is required even if the acceptance criteria are met. The injection current of the
PCI generator may damage the external power source because a verification test is performed while the HEMP filter is connected to
the power supply. Current decouplers have limited capacity and use; thus, they should be designed according to the actual environment.
In this study, a decoupler is designed and fabricated for the PCI verification test. It is confirmed that the fabricated decoupler can be
used as a protection circuit of the power supply by using a test-bed similar to that in the actual protection facility.
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Fig. 1. Equivalent circuit of PCI generator (simulation).
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Table 1. Injection current of PCI generator (calibration).
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Calibration pulse

Peak FWHM

current(A) ngomlie (pulse width)
2500 = 500~550 ns

Contents

Cal-simulation 2,500 16.33 532.00

Cal-measurement 2,550 10.20 522.84
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Fig. 3. Commercial decoupler (2 line, 60 A).
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Fig. 4. Fabricated decoupler (2 line, 60 A).
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Table 2. Design value of fabricated decoupler.

Element Design value
MOV Vima, 558 V~682 V
Due to the characteristic of the simulation
R program, the resistance value applied to
allow the current to flow
R 1 k ohm, discharge resistance
L, L, 3 mH, inductor, cut-off of high frequency
C, G 10 uF, capacitor, cut-off of low frequency
8
5 —simulation

Current (A)

Time (ps)
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Fig. 6. Residual current pulse (simulation result).
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Table 3. PCI acceptance tset result of decoupler.

Injection pulse

Peak Rise time
Contents current(A) (pulse width)
<20 ns
>2,500 500~550 ns
Simulated result 2,500 16.33 532.00
Measured result 2,550 19.67 512.94
Residual current
Peak Peak rate | Root action
Contents current (A) | of rise (A/s) (AVs)
(<10 A) <Ix107 | <1.6x10""
Simulated result 723 16.87x10° | 11.88x10°
Measured result 562 21.87x10° | 6.88x10°
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Table 4. Verification test result.
FWHM
Injected Peak Rise time (pulse
! Line | Current(A) .
pulse ~2.500 <20ns width)
0] ’ 500~550ns
L 2,546 17.88 512.86
5,000 A
N 2,532 15.63 508.46
Peak Peak rate | Root action
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