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ABSTRACT : In Korea, Tilting Train eXpress(TTX) with carbon composite materials is on its process to accomplish light weight and
high speed Recently, safety problems regarding electrical devices and passengers on vehicles applying carbon composite car-body have
been issued more frequently than ever as ratlway accidents due to lightning strikes are increasing. We carried out experiments for a TTX
equipped with iron-wheels, and built a lightning impulse current generator which can produce 30 [ KA] of 8/20 [ 15s]. The safety of the carbon
composite car-body was estimated by analyzing insulation breakdown mechanism and potential difference on a surface of the car-body when
applying lightming impulse current. In the experiment, potential difference between 1[m] distance is measured up to 400 [V] per 1[kA]
Therefore, the grounding and shielding plan of carbon composite car-body should consider the peak potential difference that may occur.
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Fig. 2 Typical insulation breakdown path by a lightning
strike
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Fig. 3 Structure of a carbon composite car-body
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(c) Typical output waveform

Fig. 4 Lightning impulse generator
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Fig. 5 Experimental system
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Fig. 6 Waveforms of discharge current and potential
differences
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Fig. 7. Changes of potential differences as a function of
applied current
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Fig. 8 Photograph of surface damaged by a lightning
current

58 B

W2 BHHAY G o FHYE 2AS] 9
st M2 AYAF BRFAE AA L Azs] GEa
& melstn, 93AAF Wil HE Badf BA e
dsha)y| T AAR oG A AR S FAAel o)

- 126 -



) 484 ATE FRAT. HFFAPe= EFA Eel
Azt dAstm, AR F o wAsE B3 g9
oMol AR FAY F YA APEAETH E9¢A &
Holl &= 350400 [V/m/kAIS) AAx7F F~5 A [ws] 3¢
B 4 0SS gt 2 AgolAe Zo] E3hA dd+
Zol| FEA], AA7F BEA R AH FFEA HE A71H
270) 9l RAoE AZHH, Ao AXE HVHA=
A FAAe T2 S B F AS Holnk
e 749 EAS ArAAIZY E4E HARF 2
7, ARZ, AFTE L 49 A T w2t A3 Aol
7h 9eng o8 7ix 2HdAM AgH A7t Besnth ®
3 B =RoME d7zAY AGos YRdatst Zo] A
7b iAo A HE ezt AYsig7] i, vo]Eg E
W3} e wPARF e A A2 AR
717 g Q7= e sojor & Aol

20 &8

1] A+, 43, A9E, 234, A=y 2894 7le A
A itz Asts &A=&, pp287-29],
2007.

2] A#E 3 F45, WA, “AALTED HSS
3 28 14 9EAHTTX)Y A A MAd #F
A3 AL =ER, ATE, A23, pp.77-84, 2004

(3] AFE oA, oA, “2AL WA A FEE A%
Megx sfgEY A&H37 54 A7, AL =%
3 Ad, A317, #43), pp.506-516, 2007.

[4] Martin A. Uman, "The Lightning Discharge”, Academic
Press Inc., pp.1-36, 1987.

[5] Martin. A. Uman, “Lightning”, Dover Publications, Inc.,
pp.2-12, 1986.

6] AAAM, FFH, AL, oldR, AFE, AsY, “¥=%
gy dxtg g A9 sFAHA wE 72H 541
" STAETI=EF, A9H, A3%F, pp.251-256, 2006.

{71 Concettina Buccella, “Skin Effect Considerations on
Transient Electrical Stresses in Composite Structures
Affected by Electrostatic Discharge”, IEEE Transactions
on Magnetics, vol. 38, no. 2, pp.545-548, 2002.

[8] EE S. M. Mok and G. I Costache, “Skin—effect
considerations on transient response of a transmission
line excited by an electromagnetic pulse”, IEEE
Transactions on Electromagnetic Compatibility, vol. 34,
no. 3, pp. 320 - 329, 1992.

[9] IEEE Power Engineering Society, "IEEE Guide for
Safety in AC Substation Grounding”, IEEE Std
80-2000, pl6-23, 2000.

Le]
3% -

=

g9 - ub g - A - AFD -

134

ArH+Y @ 2008d
Q= : 2009d

- 127 -

12€ 30¥
01¢ 059



@)Collection S



