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Abstract: Overhead contact systems (OCS) consist of contact and messenger wires, in which the contact wire supplies

electric energy to the railway vehicle by contacting a pantograph. However, this mechanical contact is interrupted during

frosts or temperatures below 0°C in the winter. In these conditions, railway vehicle accidents can occur during operation

because of the low energy efficiency that results from the increase in the arcing between the contact wire and

pantograph. Therefore, the detection of frost or freezing temperatures is necessary to maintain the stable operation of

these trains. In this study, we proposed the development of a frost or freezing condition monitoring system on the OCSs

that utilizes wireless communication.

Keywords: Deicing of catenary system, Frost, Pantograph, Electric railway

1.ME Pdo= Sddnt [4,5] AR
A&stol A7IWR S AZste] B2, w o
A7718ARs A7lolUAl S BeAlge] ggdt & B 2XgEn t7l2= wst
g ouxl2 ZgE7] gigo] gAz|HAet g2 oy BARI e FAlsHoF ot [6-8]
Al &gt 2IEHE7F wob &80l FrtEL ok AR ARARE 23 ©
[1.2]. 53] sh2&4s At oAU HeAlAq]  Ejefoot FAA {He] 7]
old HEstgo] F7re olUAl &g FHZ floll A BAHY oUA] 580 54
ZI718ATZ WA Qlek (3] AZIUAIE Agol ol mE PHesy iAol B
Faohe Ut ¥Y B A e A 45 & AARRY 227t 0C 9]
e ol BRlYEo] 7PE won JheAAMd &2 9] 4 2ol 2= A
do] ARgEIL Tt [10]. HAM = SHA
B4 Young Park; ypark@hanbat.ac.kr H A ioﬂ A 4 T9 jbl_g]-_q,]- e ;1\6] 5}t
Copyright ©2019 KIEEME. All rights reserved. &g A 2= HooR AE ®
This i -Acc icle distributed under th f the Creative Co % o 3 5 %
i o e ey b e ey AARE Syt (1], AR
which permits unrestricted non-commercial use, distribution, and reproduction in any oz }g 01 o ﬂ Oﬂ

medium, provided the original work is properly cited.

Z



PRI7L sbssict Aeizal Al Ase
*g |lofo} stoz Rai7|ure) AlAR
=AML LAt AL oy
fR2 pastch AeizAl A
olgstel stAon] AT

2 Jugzol Mot s Anegols Uiyt

2. 83 9y
2.1 AME ME|ZX| A|AH 78

A7 ® AR 2O AR = F i A
WAL o4HQ A SAtY SE, %—a e
oF AZ=lo] Qlck. wetd Mol A2izt

23 2AL HAMH &7} iﬂ EEE
AR 2271 0°C o]slel 74 ojgk
o 1) et Aow wng o
wag gt x4 oAl ERolx wud ub 9
o [11]. & =FoAe oA =wolA drd A

__l.L
d
!

£ n“
AL
ru|o

doot A 2

o o

RA| &8I0l Adae]E olelo] FA7|8E dHH= 3}
S #sto AMEAT B9 290l 7HsstE
S15tch O 10 AXAZR A2]7EK] A|AEIQ] __rL
T UEUAT. 23 1oAet o] MR AlA
= AR 2k, g7lRE, HdsE, 9", 35
stE= AAZ P ZF AlME 2ma 7]yt
UAIZE QIS AlAslo R Al2Y EAlOR QelEw
= TS ojm) A%, AR, B B4 757
Mt es Sttt & =wollA JHESE MR Al
8o gli=A 7|8t NI Real-Time OS7F AX|E A|AE
o]t FPGA (field programmable gate array)’} WAk
tlof Qi AAAor HEEIE HRSHL gletsw
H:IEQJ ;}_51:1 o%ol Eelx%oi 7\1—581- _/;\_ o]q _IEJ 2
of MAPMZ Aeiztal AAES Uepich 23 20]

Aot ol NeiZAls gigt AAE Aleld EAloR o

Output
C-Rio System e
Input h Aam
NI 9405 L)
— — o Module 1| Costact Wae || L A”M
I Temperature P
Frost | (-52~+60°C)
RTD _ DeteL?na11 Barometric Relative
Sensor ' Algorithm 1 Presswe  H  Humider
h hy (600~1100 hPa) (0~100 %RE)
Weather VoL wTo2ie N
Seasor Module ||| Rl | Wind Speed
(0~60 cm?) (0~60 m's)

Fig. 1. The sketch of the deicing sensing system.
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Fig. 2. Picture of sensing system for catenary deicing. (a) Monitoring
system, (b) frost sensor, and (c) temperature sensor for contact wire.
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Fig. 4. Flow chart for calculation of frost detection on contact

wire of catenary system.
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Fig. 5. The frost monitoring program of catenary system (a) analysis
panel and (b) reference graph panel.
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Case 1. (T.) — (Tg) <0°C
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Fig. 6. Picture of result in frost detection as a temperature of

contact wire.
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