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Analysis of Aging Characteristic using the Switching Current of Electrical Point Machine
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Abstract - A point machine requires lots of time and attention in terms of maintenance, since it causes 40% of failures
among the railway signaling devices. The senescence of the point machine critically matters to the overall turnout system. In
this paper, we analyzed the aging characteristics of the point machine by using the switching current of the point machine.
The analysis is done based on the switching current measurements of the point machines deployed in the Sehwa outdoor test
site and the Korail Kyongbu line. It is expected that the analysis result can be utilized for real-time diagnosis in the aspect
of the maintenance of the point machines and predicting abnormal operations.

Key Words : Electrical railway, Point machine, Turnout, Train control system
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Table 1 Failure of CL and HSL railway signal facility[6]

Year 2010 | 2011 | 2012 | 2013 | 2014
Total 123 | 23 | 50 | 22 15 13
Sum 82 | 16 | 31 13 11 12
Turnout(NS) 37| 6 15 6 6 4
Track circuit 13 2 4 3 2 2
Interlocking 18 4 7 3 1 3
Cv Power supply 7 - 3 1 2 1
Block system 4 2 1 - - 1
Safety divice 1 - - - - 1
CTC 1 - 1 - -
Cable 1 1 - - - -
Sum 41 8 19 9 4 1
Turnout(MJ81) | 12 2 5 3 1 1
Track circuit 22 3 11 6 2 -
1L Interlocking 4 2 1 - 1 -
Power supply 1 1 - - - -
Block system 1 - 1 - - -
Safety divice 1 - 1 - - -
CTC 0 - - - -
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Table 2 Failure cause analysis in point machine
Year 2010 | 2011 | 2012 | 2013 | 2014
Total 49 8 20 9 7
Equipment failure 37 6 13 9 5 4
Poor repair 5 - 2 - 2 1
Poor installation 4 - 4 - - -
Insert foreign objet 0 1 1 - - -
Natural disasters 0 1 - - - -
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Fig. 1 Examples of failure and degraded functionality

%I\

o

20 ot

_/;\_
2.3 AEFEE79 N

Azdelol tieh 28 dRle QAR dEdAE Sdl
Attt ddAe 29 B fAERSAPE o e Sl
oz dzdetvo] g, B3 g, HgduE F2 H
SITHT). d2dA: geldat 71280l 1m oI5t HE=A|
[olshs Aoz geldeht depdaol sl gat 32 4d
SIS Ol 71719 7|Eudat geidrte] Eat
FAIEFOIA FAIE 71 gt USskeXlol tiet

sl Adzdel7|9) oldRRE FHeith oje FEe A
7ol et 7re Z1EAel dEf Fdor Folg fEde +
Q% dete AXE 5 QUAEL 271719 geidyt V2
2z #4901 olsiete Fe e o, I8i A=W g0
ofell dzdelr|o] deteo] =EoR SVIsHAL AASl S7t
ote deoe #d F3 Holpe od fARSs SHOA AE
9] olHF0] ATHSE]. ol d=dety] Haks ol A=de
719 oy, s BEAdte FEEeRA dAAom A
=Reo] A &4 B S5 {0 gt deftt dg X
g oF0] dAFos E7lswol met, Ad2de|o] Fetet 5
A 8 Ats feide FHer des Fddior ot
eg=o] Arle B7I719] A7iek ge BAE 7, 271719
e J4 dHgo] Sriess gud 4ok @A S7tei,
g Qo] wro] gitk= 7ty stol Belde detehetl dQdt
dzde|e detge Wetd=Eud skE)x@E A"z A
AFETHO]. olE olgsio] Heldyt gl niEe |S535

>

il

Ml

Ef

0z oY Ho
= gy

il

J

i
Uy
X0 2 04
10 1 ik o o

e

rx
Hu
2
it
N
1o
2
it
2
&
i
o
0f0
o
H—
lor
am
0z
A
1

Trans. KIEE. Vol. 66, No. 12, DEC, 2017

a9 2 ARl =3
Fig. 2 Measurement of switching power
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Table 3 Switching power by turnout type

Turnout Tongue rail Weight Switching
number length(m) (kg) power(kg)
F46 41.37 2888.8671 288.8
F26 33.57 2344.1931 234.4
F18.5 23.97 1673.8251 167.3
F12 11.88 829.5804 82.9
F10 10.58 738.8014 73.8
F8 9.58 668.9714 66.8
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Fig. 8 Switching current measurement : type 4
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TR BEE HE AZFEVE ZM9 HHE fAlsHE 2R
BAME,
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Table 4 Measured values related to switching current
A(A) talsec) tp(sec) te(sec)

Max | Min | Max | Min | Max | Min | Max | Min
testbad 88 | 85 | 24 | 24 | 445 | 458 | 500 | 500
type la 130 | 114 | 22 | 24 | 365 | 376 | 389 | 394
type 1b 125 | 118 | 24 | 26 | 378 | 385 | 402 | 409
type 2a 133 | 129 | 22 24 | 411 | 454 | 457 | 476
type 2b 131|124 | 22 | 26 | 374 | 420 | 426 | 433
type 3a 110 | 106 | 22 | 24 | 367 | 375 | 391 | 398
type 3b 92 | 92 | 24 24 | 370 | 376 | 391 | 398
type 4a 139 | 128 | 22 24 | 420 | 449 | 457 | 472
type 4b 95 | 89 | 26 | 28 | 365 | 376 | 398 | 400
type ba 1171108 | 22 | 24 | 370 | 374 | 392 | 396
type 5b 124 | 114 | 22 | 24 | 354 | 372 | 387 | 396

1827



Ho1etsl=2X 667 125 20174 12¥

type 29] CAR= Zone 29| ®gh AF7 A9l FMORZ FoJRICh
type 4a)@ DAR= Zone 19] Mgt M7 Z47} &gist R0z
AuH, Zone 29 Mgt AF JAS AARL FAIS HEIZ +
HEICE type 1b), type 3, type 4b), Bt & BAIY] ARol=

Zone 20] RIS HF o] oA T WIS QA P
W, 3-35% AlOolM AR 4F A5E O s 24
Zer) ol Mzl AR SATH REs Aslol me) Ae
AR S40] oKWY Yolge BT - ULk

44 8

2 =Re Sg s JvoR d=asvo dojd] ne

SN HTEAS BASKET, 08 Esto] X
SRR MBI Frke MREE|Y HEN AHae S0l
SRR ABAIRIO HELHO NEHE 7]

g'ﬂ
2
)
[

M
1)
oY

719 Folg At B olF0] hsd ZAeR FEsiil, olg
ol d2det9 k25t Sde BAd + de ZA0R dds
Soll St dzder]e kst 56 824 dde GAHE
9] ofe] AlFgo] AXE HA=FEVIE o]&sto] 90,0008 74K
deb ARer 3 Jg ARte Sgsilth. Fde Sl A=A
19 det A7 55, A H a4 AR de AR o
ARE 28 S5 29 710 et 2R dejdol: =76t
1 PerdRel HetAte] XAl HekE Solsiirh

Ol 7|dIoR o=ELgAle gYMoxe 58 201497
B 2016E7kK] AATSIICL Edol HgEH dz=der|ol tRE
2 dgol AAE0] 158 o) 2gHdSoE S ok
Al S AR S8 7N, 97 dz28er|9] 8
Pole HetAgto] #4 VEs SFIAY, dedFe #4 7
F& OlEste 497 AR Ldsltt 5al ojyet dY
Az ol met AAs] BdsiAL T & o wWEA
Sh=RI9) &fOI7h EAfE 1, W Fe ASARO] Hek=
T Qe HolM e 582 oot AFAQ dol e
g =lsieltt. olgie dde dzder|o Akg 7ikto] A

. Yoo

El = o
ok 0= rlo

= et ts IA Ui, AR e B RIEALel met &
OlstAl Hatee =RlelRith. B =&l Hgd A=re|o o
FEe g7k Agol dAl, 2YHORA tdet fd9 kst
S B4 ARE &8 5 AATE wtA Fg=ole AL
AZAZ], ARAZ, 221719 fd, Azde7|9) /8, dXE
o] Azt £k B 28 54, 243 BEM, 5 tge gat
=d gdol mE tde 58 89 27 3 242 EeR
St olo] mE Huist &9 HiojH e ARIAQ d=TET|9]
AAIZE ek B oofdke Qs 71E | B9 52 d8oh] Pl
Z29] 29 ol et FA43eto2A 5

9

Al

2

1828

AR
2 d7e S=ERTgdTY FoAY SRR
o HY7IE/NL"] A7 NPz FAEHJFUCL

References

[1] JH. Baek, HJ. Jo, EK. Chae, HY. Choi, Y.K. Kim,
“Feasibility Study of Improved Train Control System
Using On-board Controller for Intelligent Control of
Trackside Facilities”, Journal of the Korean Society for
Railway Vol. 16, No. 6, pp. 528-533, 2013.

[2] JH. Lee, YK Kim, “A Study on Switching Power
Measurement of an Electrical Point Machine Using a
Sensor”, Journal of the Korean Society for Railway Vol.
18, No. 4, pp. 335-343, 2015.

[3] S.G. Park, JW. Lee, ES. Choo, H.S. Hong, M.S. Hong, H.Y.
Yoo, C.S. Mo, S.J. Kwon, “A Study on the Design Solution
of a Decision Making for Railway Switches”, KIEE
Summer conference 2014, pp. 1643-1645, 2014.

[4] ES. Choo, M.S. Kim, HY. Yoo, C.S. Mo, ES. Son, S.G.
Park, J.W. Lee, “A Design Solution for a Railway Switch
Monitoring System”, Journal of the Korean Society for
Railway Vol. 18, No. 5, 2015. pp. 439-446, 2015.

[5] J. Sa, H. Kim, H.Y. Kim, Y. Chung, D. Park, S. Yoon, and
K. Lee, “Real-Time Detection of Abnormal Current Patterns
in Electrical Point Machines”, 2016 Spring conference of
thr Korean Society for Railway, pp. 436-440, 2016.

[6] J.H. Lee, “A study on the real-time fault detection and
diagnosis of point machine using big data analysis", Ph.D
thesis, Woosong University, 2017.

[7] Y.S. Song, YK. Kim, JH Back, GY. Kim, “Vibration
Measurement and Assessment for Hydrostar in High
Speed Railroad”, KIEE Summer conference 2012, pp.
1532-1533, 2012.

[8] LH. Lee DH. Kim, M.H. Kim, J.W. Seo, D.I. Kim, HH.
Jung, “A Study on the Existing State of Preventive
Maintenance and the Improvement Measures for a Point
Machine”, 2011 Spring conference of thr Korean Society
for Railway, pp. 1174-1181, 2011.

[9] Y. Park, "The study of monitering system for
enhancement electrical point machine maintenance"
Journal of the Korea Academia-Industrial cooperation
Society Vol. 11, No. 11, pp. 3115-3120, 2009.

[10] JH. Baek, Y.K. Kim, "The Site Installation Test of
Single-Phase MJ81 Switch Point Machine Localization",
Journal of the Korea Academia- Industrial cooperation



Society Vol. 10, No. 12, pp. 3632-3637, 2009.

[11] Korea Rail Network Authority, "Research report for
finding a way to prevent point machine disabilities of
Gyoungbu High speed line stage 2", 2011.

[12] JH. Lee, YK. Kim, IY. Park, “A Study on the Field
Application of Switching Power Measurement by using
Sensor in Electrical Point Machine, The transactions of
KIEE Vol. 64, No. 7, pp. 1130-1136, 2015.

[13] C. Myers, and L. Rabiner, “A Comparative Study of
Several Dynamic Time-Warping Algorithms for Connected
Word Recognition”, The Bell System Technical Journal,
Vol. 60, No. 7, pp. 1389-1409, 1981.

[14] M. Vileiniskis, R. Remenyte-Prescott, D. Rama, "A fault
detection method for railway point systems", In
Proceedings of the Institution of Mechanical Engineers,
Part F : Journal of Rail and Rapid Transit, pp. 1-14, 2015.

[15] J.H. Baek, Y.K. Kim, D. Shin, KM. Lee, "The localized
development of single phase MJ81 Switch point machine",
KIEE Summer conference 2009, Muju, Korea, pp. 1881-
1882, 2009.

[16] Korean Railway Standards, "N.S-type Point Machine",
KRS SG 0026 - 15 (R), 2006.

4 8 7 (Yong-Kyu Kim)
1987 Th=ithstyl ohskd ARG st £
(HAD
19939 ZgA ZelmyIsHAINPL) Alo]
S5t EY(DEA)
19979 =gA ZelayIsHAINPL) Alo]
S5t EYHAD
S S=AT s AR
E-mail : ygkiml@Krri.rekr

0] & & (Jong-Hyun Lee)
20149 2&Tista thshd ATAIAHSH}

B (494D
20159 SEThel THelY REAIAH)
ERIEN

SIA (58) Alst thzolA
E-mail : Tn8@korea.com

rx
Hu
2
i
N
1o
2
i
2
&
i
°
0f0
o
H—
lor
Am
0x
AT
1z

Trans. KIEE. Vol. 66, No. 12, DEC, 2017

4 & ¥ (Ju-Yeop Kim)
2004 KAIST &7] ¥ FAEsh} ¢
20109 KAIST &7] 5 ZAAEsh} &9 =
Ab
2011 APSEA BAAIGE HAATH
SIAf s=EEr s YA
e-mail : jykim0O@krri.re.kr

2 Al & (Seh-Chan Oh)
20048 BFuEed dHSAIE £Y9
(AJAD
2013 ofFtistn AHFH IS SiAbby
SAl Sh=ERT s YA
e-mail @ soh@krrirekr

& 8 4 (Yong-Soo Song)
2003& SIAIThSt . S (KAD
2016\ SIAITHSI . S (HA)

A SE R |sdT Y AT
e-mail @ adair@krri.re.kr

W £ 3 (Jong-Hyun Baek)
19979 I |sd W7tERYAESH)

S (AAD
20099 AEUSt HFIERYA & £
A (A}

S BREEYEU T AT
e-mail : jhbaek@krrirekr

1996 E&Euistal A7z sh EQ AN
2016\ stistul MAFR 7RI ASZsH:
T2 (EAD

A StE s AT
E-mail : ykyoon@Kkrri.re.kr

1829



