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Requirement Analysis and Development of TCMS
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Byoung Wook Choi - In Myung Seo * Soo Ho Kim - Jong Heon Park

Abstract Recently, we developed a new subway train with many cooperative companies. The main controller of the sub-
way train is Control and Monitoring System (TCMS), so we conducted requirement analysis of TCMS considering system
performance, easy maintenance and service oriented flexibility. Hence, we adopted new bus architecture and QNX as a
Real-time Operating System (RTOS) and developed hardware systems. The functions of TCMS are employed into two com-
puters, service computer and control/monitor computer, to increase on their performance and to yield easy maintenance and
to satisfy customer needs. The TCMS controls and monitors control devices equipped in the train through various protocols
which are implemented in hardware. In order to evaluate the performance of the system and to satisfy reliability, various
experiments including EMC/ECI were performed. Now the TCMS is installed on the newly developed train and is under
performance evaluation through test driving.

Keywords : TCMS, Requirement Analysis, System Architecture, RTOS, EMC/EMI
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Table 1 Manufacturers of TCMS for SMRT subway lines
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Fig. 1 Structure of TCMS
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Table 6 Experimental results of control devices in TC

Ll 7154 =7
a) sty 2.5V o|At 4.56V
b) I EF No distortion Fig. 4
CSC ¢) P EEr 52.08us +5% 52us
d) Polling Time 200ms +20% 200ms
€) SDR->SD 10ms ©|U 2.2ms
a) At 2.5V o4 32V
b) I Tk No distortion Fig. 5
PIASC ¢) B EE] 52.08us +£5% 52us
d) Polling Time 400ms +20% 400ms
e) SDR->SD 10ms ©]1f 2.16ms
a) At 2.5V o] 3.68V
b) G EF No distortion Ak
TRS ¢) HIEEFY 52.08us +£5% 52us
d) Polling Time 400ms +20% 400ms
e) SDR->SD 10ms ©]u| 2.8ms
a) Agtea 2.5V o1 2.5V
DEE AR No distortion A
HTC ¢) B EEN) 52.08us +£5% 52us
d) Polling Time 400ms +20% 400ms
e) SDR->SD 10ms ©]1)] 3.24ms
a) Astepa 2.5V o4 2.8V
b) I EF No distortion Ak
PSG-RF|  ¢) RIEEI] 52.08us +5% 52us
d) Polling Time 400ms +20% 400ms
€) SDR->SD 10ms ©|u 6ms
A9t AE A3 BE e nEajglon, npHuow
KOLAS <15 713l 1 FAG7VE Ss AEA P Axtst
Alglo] B E ek AP FAAY, 7 WD E, &
7] FEAE 2 %wlﬁaol At 27k g 27
T AR = B =EelA dAZIES AlLlEoit. dake
RE F2olA 4 d4s Eskt
=5k At Aldo] AaAEglon EN E3 A@itEe 9

3to] TC, CC, DU tato] MAat e A P& K 8sk)
o AIE e JA7] - WA, JAAFEAR Ul/g Al
2;;_:‘]’ A7 A wE AT LH/H/\]?'TJ XA Lﬂ/‘ﬂ/\]fﬂ AR}
A% WA 9 BAA RS 2siste] dEAo]d=]2] qF
A3 A A ALY HEE FUo) Fig. 60 Axjupd
/\]— A Al e AFRS YERQEE. AXFTE WA YA A E

© EN50121-3-2 729 oske] AR a} Lutabal o A 213y
H;’ib}. A 23t kst Al 2E Table 7 27038k

Gtk A9 Ask AP B LAY F44 olwd oz
A5 ALsHe A B Wt o]9] BE Axsha A
Foll vatel EN A1Y it

Aol 2] Adlo] A R3YEH O
o} A1%4< stuatgitt.

j=s = -1 O
W EFASES

i o2

SEIHIZX|(TCMS) TARE 2440} gt
ST =27 H142 AM6S(2011H 122) 513

'[' @ 4cq Complete M Pos: 34.28ms CURSOR

LU UL
“TITI__ITTT &

M 1.00ms

Fig. 4 Voltage level of CSC

@ 4cq Complete M Pos: —600.0,us CURSOR
+

Type

" NI  souce

’ T Cursor 1
“c ROy
e SR0Y

CHT 200%  CH2 200% M 250ms CH1 ./ 320m'y
MATH 2.00% 3-May-11 1422 <10Hz

Fig. 5 Voltage level of PIASC

Fig. 6 Snap shot of EMC/EMI experiment

Table 7 Condition of electromagnetic radiation interference
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