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Abstract ; Focusing on the problem that the substation 4G wireless communication link is easily interfered by strong elec-
tromagnetic pulse, this paper introduces the two common transmission models commonly used in substation
communication link ,and analyzes the modulation and demodulation technology of wireless transmission. Meanwhile, the
models of several typical strong electromagnetic pulse,such as high voltage sine electromagnetic pulse, EFT electromag-
netic pulse group, and the surge pulse, have been established in this paper. In this paper, a simulation platform of
wireless communication link is also established ,and the influence of typical strong electromagnetic pulse on communica-
tion link under the case of 5%-bit error rate is analyzed by taking BPSK modulation and demodulation mode as an
example. The simulation shows that the influence degree of surge pulse is the severest,which provides a theoretical basis
for future strong electromagnetic pulse suppression methods.
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(1) # P A 150 MHz 3] 2 000 MHz;

(2) B R ANBE R, A RIE BN 1~ 100 km, REAY G EEAE 30 m LU I

(3)/NXERRT 1 km WY E 655 R 55

(4) Bl A RCRZ R E A 30~200 m;
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B g (1) ANKIEH T, BEAFEIE KM, a, BAE N +1 B0E -1, W) BPSK {55 T LA Jg— B 4

ZFEIE KT 95— IESZ AT, B m W AE SRR
epps (1) =s(t)cos(w t)= z a,g(t-nT,)cos(w,i). (4)

BPSK 155 B9 V838 H R FHAH T e, |1 N BfSK FT R URLEE R R A e g 1 A5 R



B RIVE R =4 ( TR R 419 B4 4 (2019 4F)

A A
eppsk (1) cos(w t)=Acos(w i+, ) cos(w i) = ?cos( 20, t+¢,) +?COS Q. (5)

E—2 W RE JE AR RN w, , WG IE 38 0% 25 A% R Acos (@,/2) , T BPSK {5 5 H ¢, Al
B0 353 o, I LASAE I e 2 s AR A/2 B35 -A/2. T dRE I e 28 i 2 TR A 0, 124 A/2>0 B filike
FIPLERH R 1 25-A/2<0 B FlEEA g 4 o -1, JE M S0 T X BPSK {55 (1) i 4.

— Consc —> AP AY HiFens IR 6 I 7 Ry ——
cos w,(7) FERT i

1 BPSK 5 SEAHE
Fig.1 BPSK modulation process
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Fig. 2 QPSK signal modulation mechanism
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Fig. 3 Block diagram of the downlink transmission process
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Fig. 5 Original image Fig. 6 Sinusoidal pulse interference image
2.2 EFT EERERK M X 18 T 4% B% B 22 010
FEL PR A K P (electrical fast transient, EFT) f248 5l A KR HL 35 W 07 ¥ 09 ik oy 1l 3 2 Bsf 1) BRE
A4 , WK b ) B Jokop oA e i A2 SR R RS IR AL L BRI ] K S, R AR L ) RGBT 4k
FEAE ) — IR (] = B 9 400, X Je i tHA R A5, PR B ik o R . 76 i 7 & T G R i
P A P A ) S 2 P A S T, F DR B A S DA s b — o LA b ek, R



B RIVE R =4 ( TR R 419 B4 4 (2019 4F)
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Fig.7 EFT pulse waveform Fig. 8 EFT noise interference image
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Fig.9 Surge pulse waveform Fig. 10 Surge noise interference image
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