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Analysis of HEMP Coupling Signal for a
Coaxial Cable Considering Various Cable Parameters
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Abstract

In this study, we analyze the coupled signal for various cable parameters when a high-altitude electromagnetic pulse(HEMP) is
incident on a cable connected to an EMP protection shelter. The structural conditions or operating environments vary depending on
the purpose of use, such as to supply power or transmit communication signals to the internal devices of the shelter. Using the cable
equivalent model and simulations, we interpret the coupled signal that is induced in the cable according to the presence or absence
of a shielding layer, number and thickness of inner core wires, braiding conditions of the shielding layer, cable length, height from
the ground plane, and whether the input terminal is grounded. We compare and analyze the induced current according to the cable
parameters based on an RG58 coaxial cable.
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Table 1. RG58 cable and shield layer specification.

Inner core Radius 0.45 mm
. . Thickness 1.025 mm
Dielectric -
layer Material Polyethylene
characteristic €, = 2.25,tand = 0.0004
Thickness 0.325 mm
Shield No. of carriers m=8
layer No. of filaments n=
Weave angle 45°
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Fig. 8. Shield setup and results of a coaxial cable.
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Table 2. Peak value and pulse width in therms of various parameters of the cable.

Category Parameters Peak value(A) |Pulse width(ns)| Compare with the coaxial cable(RG58)
. Th k value is diffe 11t
Single wire Shield layer presence 2.188 220 ¢ bea V? ue TS different about 11 times,
the pulse width is long.
. . ¢ | ith ial
Coaxial cable(RG58) Shield layer absence 0.189 152 cable(lrgz?s) same - resull - with - coaxia
No. of 1 - - The more the number of cores is, the
co.res 2 0.312 - bigger the peak value is and no change in
3 0329 - pulse width.
. 0.35 mm 0.145 - The thicker the core radius is, the bigger
Radius of . .
) 0.45 mm - - the peak value is and no change in the
o 0.55 mm 0.238 . pulse width.
Cable No. of 8 N N The more the number of carriers is, the
B 12 0.021 - smaller rapidly the peak value is and no
structure carriers . .
16 ~0 - change in the pulse width.
Shield No. of 3 - - The more the number of filaments is, the
layer ) 7 0.068 - smaller rapidly the peak value is and no
. filaments . .
condition 10 ~0 - change in the pulse width.
40 deg 0.239 - The bigger the weave angle is, the smaller
Weave . .
angle 45 deg - - the peak value is and no change in the
50 deg 0.114 - pulse width.
Cable S m ; 108 The longer the cable is, the longer the
lenoth 10 m - 135 pulse width and no change in the peak
gl 15 m - - value.
Cable 1 em _ _ i ]
operating Cable The h1gher th‘e height from the ground
. i 5 cm 0.564 - plane is, the bigger the peak value is and
condition height 3 i
10 ecm 0.966 - no change in the pulse width.
Ground short - - As the ground of shield layer is open, the
condition open 5.75 > 152 peak value is increase greatly.
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