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Effect of Lightning Development on Electric Field Distribution Around High-speed Railway

LI Ruifang, JIN Liang
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To understand the change of electric field strength around high-speed railway under the effect of lightning
downward leader and further reveal the lightning mechanism of high-speed railway,leader progression model is
adapted to build a three-dimensional lightning strike model.By adjusting the charge,height and lateral distance of
the conductor,the effects of lightning current amplitude and progression of downward leader nearby the earth on
the electric field strength distribution around high-speed railway are simulated,and the electric field strength
distribution in viaduct section is compared with that in rail-bed section.Results show that upward leader still occurs
around high-speed railway while the amplitude of lightning current is several kiloamperes.t is proposed that
upward leader should be considered even under little lightning current in lightning calculation.Research finds that
lightning wire generates upward leader easier than the other conductors while adjusting the space location of
downward leader and changing amplitude of lightning current.And it finds that electric field strength of viaduct
section is 40% higher than that of roadbed section,so lightning protection designation and construction requirement
of high-speed railway in viaduct section should be higher than that in roadbed section.
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Fig. 1 Diagram of high-speed railway
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Fig. 3 Research on effect of lightning current amplitude
Wik 3, B R AL IR AN 0.1 kA 3R = 3 KA,
Ttk HEER 2k R J7 3 M fil £k B UL B A B R
SRR ETHEH TEBcE K0T, BRI EE A
14 kA B 38 7 42 3 i A 50 3k 31 I 7 i, 4k b
7o, BEFE H AT OR, IREAE] 2.2 kA B 4 5%
WL 2 L 5 RAELE e i i S, 7 A AT B
2% GBIT 50064—2014 (3¢ i H1 U B 1 i i
F AP 5 24 G e & et MYE ), 7R R U A R A HE R
A1)y
P(ly=1)=10"" (3)
Q@) ol J TR IR R L & i, MR E MR
FEL AL I L 5 P oAy 7 FEL A I D o RO ABE RS

IR G), B FE R IEE R T 1.4 kA W EH
HE 3K 96.4% , WA KT 2.2 kA % 75 H M 33k
94.4% WIF 5 F W A8/ IN (1) B I v 3 A2 O 3 AT
A AT T, Ikl W, b PR IE e Ak B R
Bl 47 0 AT SR, TR AR ST Bk Ak B Y S8 o T TR K P
I, A REAUAAR FE HL LT B2 2 (electro-geometric
model , EGM)22UHI LR k2 2% 18 FAT5ES
22 TITASSENE

F 5 T FL R A7 506 S X b v B O TR R T e ek
2% & 11 H 37 43 A ) S e B PR AIE T R R R AR T — 5
MR B D — % , A = A5 LT IR F A7 S S0t
M= B H, LK 4,
Kl

e
N

RLLEN

hf@_ - Hall
i

B4 TITESBEZMAWHRE
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Fig. 5 Electric field distribution cloudscape on
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Table 2 Maximum of electric field on survey line
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Fig. 6 Research on effect of downward leader height
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lateral distance
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Table 3 Maximum of electric field on survey line

analyzing effect of viaduct
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