£23% B12M BRTFS5FEZER Vol.23 No.12
2001 & 12 B JOURNAL OF ELECTRONICS AND INFORMATION TECHNOLOGY Dec. 2001

R X3 Bk Pk o % Rz ) B 4 EL R S DRI 28 (BT B

B34 A B MR FxER
(P HAB A Fi% 710024)

W E SRTRGAHEN RS AR BRI A Boh i, MALT ST ROUA R R, %A
BAMESEHRT RARSEIBREARAER, HHHEST hA AR SARERREYXR, F58
B Z R EER ST T LR,

XRE  APEER BN, 6% BEARK, K, SRk

@S TNO015

15 7

FRopfE N —FEEM R TIRE, METREMAEE, 58T REMEN R
FERFEIIAXMEMHERREZ —. WL XX FEGET T 00, HEREITHEA N
T mamiTe s U T LR T B8, AT B i S MRS T R ek
WO AT A AT S TS S (Y . B S NA G S EEEAERARRE, FER
EEETRENBERRLSRIWERIIHAENE. FXHRT RARARBESE. BIER
BE B Xt IR, R Y A9 B

2t EHA

FERHRAE R E MR ER £, RAMHREMORFBRAE T, TS BR Bk
HLRARR G R R, SOk [2,3] AHM TR E RS E S A EEMELE S ARENSR. HX
fik [2] AR E R B AR MR E Y A L. HEIES B MBS T, BAmE
AT R, SEIREE A E SR, ERREERRERIG R, WRA
SRR, BT UL TR EMACE (RECEREER BN HHEXR
), KRKFETIHE.

St —ERKEHESRHEST FDTD iHHAT, LARAZHETY, BREFHF IR 6 1
RETR, ETEMEEE, FRABTHERERERKSN BHER PR ENBAEBRE, &
EHIPLRATMH, W2 WHE, W J, J, AF.

ZAHEPLRA SR ABRRA T, BRAFSKLGER—ENFBFR, W Z WK
B, REKXRPOEHELITR, A

OF., 3 O0E, 3 6_Hﬂ

Oz or Ho ot
Lk R RS R T R/ TAE B e, By B, #1 He AT SIS & LR BRET,
¥ ERT r Y HSKET £, AF) B EEME AR FEEEE

ol 1 8Q
Ly Z*\=E. 2
L(at+60uo 82) - @)

(1)

Heh L RAEBROEN, [ REERE, Q BRMAKERE. m—HNBRESETETR
! 1999-12-17 yg#), 2000-06-22 &




1424 T 5 B OB % O#® 23 %

9Q , oI _

Ta?-f-az——ﬂ (3)

SRR E SRR, SRETATEMS RSN E R, RERATENRIGHR,
o Mur Rl R B | BARESFBRRTTHATRE. YR TRRAE L, o b ZERK
HMATREEN, BEAFNEESEARREGHR, X T RAKERD, KB EHAEhEEG
WM, T FTEAGELAE, BRARFEERARA, Say—Rumsd, mE 1 e
T, ATLLXREERANE TR MR KA ERERER, REXSHERRSEMEX, BT
i 300 L 2 i 7 0 R A LA BB M R SR R /). IR S B ik B F Y ORI UGB
e B Ao Mo B R g /N BB SR, M T 2B % SR P AR I I ih IR R SR A R, S
VTSR A B2 6], T 2 v AR AR M A8 BT LA 0 A ISR ARG B3R

W i 5 08
¢ o l s BT 08
= 03
5 0 %0-0
03
Kih: o € 08
09
000 015 030 045 080
M A us)
H2 R ORREE
B 1 R R Y S O A AT
3TtEE RN

3.1 Kihe & Honep 45 mk iz e, 7 A0 e il

HEf K S RZMA B EHREZEY . DR ESER ML, HEME 6m,
Hf2 9mm AR SEEEH 3cm B, Kb S B EEEEMAFERHET T HETRE, AHEH
K:  E(t) = Egexp[—a?(t — tmax)?], @ =3.2x 10871, tpax = 7 x 107 %, Ey = 1V/m, &35
REVTTR%MmE. T IHHEAGEE, BT SHERERSFIITRMITrhEg. EEH
REERII 0.25m BYSL 4K, FEER 101 x 101 x 84 4#5%, KHMEFER 10m . xTea s Elmam
AT THHE, S THREFOHRKBER, KMEXTEEHH 4, BEZEHF 0.055/m & 6m
B BRES R OBEAME 2 iR, 8 1% 2 254 H T A8 EHAR LN BRI 8
IEERYRENE . BEE KO S BRI A B A, FFRORSE BRI, R R
. EERCRSHBRBIE S AT BB EEAL, ARABBRREEE, EHRRNRY
Y, HEE PR BN, SRk REMEESE/N. SRR R
HFRERAE KL,

%1 ®S®H0.01S/m

AR A B3 4 9 16 25
FEE B HIEE (mA) 1.7 1.0 0.6 0.42
T L RIE(E (mA) 36.0 * * 15.6

* RRRETHAR



12

B &% Koty i BERk R AY Y 0 e L R AR B

1425

E2 mEHraEEssy 4

BEE 0.003 0.01 0.05
TR (mA) 2.2 1.7 0.85
KBRS (mA) 42.0 36.0 21.0

3.2 R4 PR R X A R Y R

T AS (] o B R R RK SR BE R R, RS B IR A SR ST % 5 AR F R XUV B T L,
XA E W R R BB T AR AT AR (L. A B 100m , ASTE RO E 3 FTR
ARSIk v, 22 TEIHR 101 x 101 x 160 M 8A5%, RHEER 95m , HEHE A4S,

601
o 401 S = 100m
E 08
& 06 2%
g 0.4 & 04
# 02 2 20]
0.0 ‘ — ' — 0]
0.0 02 04 0.6 0.8 r r
B [B)(us) 0 2 4 6 8 10
I [E](ns)
B3 AHRERE 4 A h L
61
B 4 2 A i A B A DR BOR. 1 5 2 !
HABELTE 3cm L AR, E 3R £
T AR = ER R BRSO B HEE =0
TSRS AY LB MRS g DA K 21
RIS, Rl B S RO T i S R 4]
g O M ranEy 4, BBRY 5 5 4 & s 10
0.003S/m . Bl (us)
M5 #EE 3cm shasis b
%3 EMTRRSEL AT
B E & (cm) 3 50 75 & 2
FrB il (mA) 4.8 8.4 11.0 45.0
sig{g (MHz) 0.72 0.87 1.02 1.45
SRS L IEME (mA) 40.0 43.0 45.0 52.0

By RS ERKGE lom , BEEEME 3om SEMUEFRMMBEME. FFRoRES, &
SR HE B =R a4 22—, BN BRRAKRE/AD. 56 b2 ER B REE R
B, HBRGTERR/D, MEESENHEN, AR EaEARNREGHR, MERERE () Ak
A IR 20/c . RA RGN ST B SR O RGIR AR, 7T AR B B AEAR XT A B W4
N 4 B i R R AR 5 R,

EHCRSI SR SIETHESREM, WERTTLUES, R2EEH & EX TTER S
BoK.



1426 BmOF 5 OB % #ft 23 %

4% ®

MATE I ESRBRITFTUBE THOEE: NB#kHRe KRG ARE, Kitb2E%
MRRRPAR, SHFREMENBRESHEERMRA, BAMLIHEE SRS HERN,
BT RAZ BRI, HETA KBRS0 R, LR LRAR R
RE&HRR, BSHELAR, MRAEFRXHAER, EREXT AL BLE.

2 F X ®

(1] M. Tesche, EMC Analysis Methods and Computational Models, New York, Wiley, 1997, 321-365.

[2] K. S. Kunz, R. J. Luebbers, The Finite Difference Time Domain Method for Electromagnetic,
Boca Raton, CRC Press, 1993, 185-190.

{3] R. Holland, Finite-difference analysis of EMP coupling to thin struts and wires, IEEE Trans. on
EMC, 1981, 23(2), 88-97.

[4] ®314%, REGBKHEPLYMSES, BYMEERTFHR, 2000, 12(1), 91-94.

[5] G. Mur, Absorbing boundary condition for finite-difference approximation of the time-domain
electromagnetic field equation, IEEE Trans. on EMC, 1981, 23(4), 1073-1077.

6] Foh, dgGEme, L, EHFTW A, 1984, 15

NUMERICAL CALCULATION OF PLANE GROUND INFLUENCE
ON INDUCED CURRENT ON CABLE BY EMP

Cheng Yinhui Zhou Hui Xie Qinchuan Li Baozhong

(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract The induced pulse current by EMP on cable that is connected to electric system
threatens seriously the system. In this paper, the influence of conductivity and permittivity of
plane ground on this current is calculated by FDTD method. The relationship between induced
current and cable position above the earth is obtained, and the results are compared with the
free-space case.
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