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Abstract

This paper reports on measurement method for the fiber optic strain monitoring of overhead contact

line systems of trains. We used FBG (Fiber Bragg Grating) sensors to measure the strain variation of

overhead contact line. FBG sensors can sensitively measure the variation of strain and/ or temperature
by the shift wavelength of reflected wave according to the lattice variation during the measurement.

FBG sensor were attached on the contact line and connected to the monitoring system with optical

fibers. The monitering system with FBG sensors showed very good sensitivity to measuring strain
variation and this system could be applied to the overhead contact line of KTX (Korea Train eXpress).
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Fig. 1. Schematic of overhead contact line

monitoring system with FBG sensor.
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Fig. 2. Reflected light and transmitted light of
FBG according to the input light.
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Fig. 3. Operating principle of FBG sensor
according to the variation of lattice gap.
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Fig. 4. Strain variation which are measured
from contact line monitoring system.
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Fig. 5. Temperature variation which are measured
from contact line monitoring system
with FBG sensor.

co, 63 IR thermometer)E F3 HnHA9 2%
7 70 °C & A + A =Y A9
Lxize A WA e g2 ¥eHE JE
He 8 & £ s F hgAd BN =
A &x7} F7HEAIT WA d LM F4
3 &7t sAstn ALdd MM dTEHEe A
< FA9g F Y. FBG AME o4
155489 nme #HFgE FAHGIE 70 °ColA
1555.89 nm7HA| ¥3 st MAME dFEw
A 718 B3gos =Eol gk

4. 8 E

E dFdde dAadze AN HAFA =Y
Mg fs] +4¢ FBG A4 E 883 ZYHTF
Alz=gol] #ate] 7]Ed A FBG AAME &44
AxA2o] 2E == WIER2 ¥ Fo] sesta A
1Moz AdH don AMERH F£4 I=

g9 AgelA FA Jbsd AAMolrld 14

Eo] AN FAHo] 7hsdin ®E SE2 volE
7k AF 7beste SAEATE FEAHY] HWEl
AA Aze vAYE wst AAnE AE5 2YH
4 7tssitdes #3dE JHAo. & A79M FBG
AMe 2E¥AY ¥z =W WA
e en, o A2de FF HAA 153
o] AN 2UHP A2gd FE3] AH7Hsd
gz 71dgh



At 2

g A7 JHLEY ENEZEERGAAT
AEAbRlel AFu AL (07T=AHE=EFSA0D
o3 FPH AT

#n 24

(1] 84, “d=xd7|3xe] 483 d@4de”, 3
={13, 56&, 2005.

s, v, 248, o7, 4EE, 259,
sTH, “AA AFALEE o] &F HAA
2 B4 27" AZNAAANBGIY=ER, 2037
33, p. 281, 2007.

ug, 288, 454, o749, A¥H, ¥49,
HEE, s, ‘ArAEe] AAAZ A
& 9 FErwk #E: A 77, 474
AA 2ot =8%], 219, 9%, p. 868, 2008.

S. Borromeo and ]J. L. Aparicio, “Automatic
system for wear measurement of contact wire

(2]

221

[5]

[7]

[8]

A7|AA A 883 =22, A22W A3E, 2009 34

in railways”, IECON 02, Vol. 4, p. 2700, 2002.
F. Kiessling, R. Puschmann, and A. Schmieder,
"Contact Lines for Electric Railways”, Wiley-
VCH, 2002.

N. Theune, T. Bosselmann, M. Willsch, and
R. Puschmann, "Online catenary temperature
monitoring at new high-speed rail
Cologne-Rhine/Main”, WCRR' 2003,
2003.

Med, EF, 248, 548, 2EY, ‘2%
A4 FAEXNY 45 AF 23 € Y, =5
A= 33] 2003 A =8 =E3, p. 574, 2003.
A. D. Kersey, M. A. Davis, H. ]. Patrick, M.
LeBlanc, and K. P. Koo, "Fiber grating
sensors”, Journal of Lightwave Technology,
Vol. 15, p. 1442, 1997.

W. W. Morey, G. Meltz, and W. H. Glenn,
“Fiber Bragg grating sensors”, in Proc. SPIE
Fiber Optic & Laser Sensors VII, Vol. 1169,
p. 98, 1989,

line
185,



