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HEMP effect experiment for surface 1553B communication system

DENG Jian-hong, ZHOU Qi-ming, ZHAO Gang, LI Xiao-wei, ZHOU Kai-ming, WANG Yan
(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: High altitude Electro Magnetic Pulse(HEMP) effect experiments were prosecuted for a
surface supervisory control system with a 1553B communication system in order to study the HEMP-
resisting capability of surface facility, to explore the key coupling points, and to find a effective hardening
method. The electromagnetic coupling ports of entry were analyzed, then examination project according to
the coupling ports was designed. The coupling signals on the ports of cable, coupling transformer, and
isolation transformer, were tested. The influence of coupling transformer and isolation transformer having
on the interference signals were analyzed, the hardening method to reduce HEMP coupling by low-pass
filters was validated. The experiment results showed the 1553B communication system was of a better
HEMP-resisting capability, the coupling transformer had a strong impact on the coupling signals on the
ports of cable, and the low-pass filters would reduce the HEMP coupling level effectively and simply.
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Fig.1 Diagram of test points in HEMP experiment for 1553B communication system without/with filters
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Fig.2 Diagram of HEMP coupling test for 1553B communication cables near the ground
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Tablel Testing status and testing details
distance from

cable height/m . testing point and testing details objective
simulator/m
testing status 1: without signal working signals and interference Space electric field is minimum. Observe the interference
filter ,cable center field intensity 0.8 30 signals on point A,B,D, interference signals on different points, find out the influence of coupling,
E=4.3 kV/m signals on point C,F,.G transformer and isolation transformer on interference signals.
testing status 2: with As1gna]‘ working signals and interference Space electric field is higher. Observe the effect with signal
filter ,cable center field intensity 0.8 18.5 . . . . S
E=72 kV/m signals on point E filter, find out the change of working signal with signal filter.
testing status 3: with power . A
filter, cable center field intensity 0.8 18.5 interference signals on point I and H Space electric ﬁel.d is higher. Observe the
_ effect with power filter.
E=7.2kV/m
{esting status 4: Wlthou.t Slgm.ll 'Worklng sign als and m't erference Space electric field is maximum, then interference signals are
filter, cable center field intensity 3.0 18.5 signals on point A,B,D, interference . R
_ . . maximum, observe the working status of system.
E=11 kV/m signals on point C,F,.G
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1) [YTSheet(1)L.CHI 200 mV  200ns T 1) [YTSheet(2)].CH2 500 mV  200ns 3
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Fig.3 Typical interference signals on point A,C,D Fig.4 Typical interference signals on point F,GB
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Fig.5 Interference signals and working signals on point A,C,D,G,B Fig.6 Typical waveform of space electric field
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Fig.7 Data signals back from terminal without filter XP901 Fig.8 Data signals back from terminal with filter XP901
on point E(up),D(down) on point E(up),D(d(lwn)
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] Table3 Peak values of interference signals with and without filter

b : o with filter 3 XP901(cable center field intensity E=7.2 kV/m)

e e test status  peak value of interference signals /V ratio
£ 1 without filter 5.72 _
[1) [YTSheet(1)].CH2 500 mV 200ns  § E with filter 0.88 5.72/0.88=6.5

2) [YTSheet(1)].CH2 100 mV 200 ns L L L

Fig.9 Interference signals with filter XP901 and without filter XP901(E=7.2 kV/m)
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Fig.10 Interference signals on point I,H with and without Fig.11 Interference signals on point LH with and without
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Table 4 Peak values of interference signals with and without power filter (cable center field intensity E=7.2 kV/m)

test point test status peak values of interference signals/V ratio

without filter 6.08 1
point I(power supply in) . FLC10 0.60 ~1/10
with filter gy capo 0.75 ~1/8

without filter 6.65 1
point H(power supply out) . FLC10 0.64 =~1/10
with filter g o0 0.83 ~1/8
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Table5 Peak values of interference signals on test points in test
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Fig.12 Interference signals on point A,C,D,G, while E=11.4 kV/m
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