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A Study on Train Control System Accelerated Stress Modeling
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ABSTRACT

This paper studies a modeling to demonstrate predicted reliability of the train control system
components by performing an accelerated stress test. There are two tests for demonstrating
predicted reliability; test run at the whole system level, and accelerated life test and
accelerated stress test at the component level. In this paper, we imposed accelerated stress on
the system and studied the train control system modeling for the accelerated stress test, which
demonstrates predicted reliability according to whether or not the equipment is operating.
Reliability of train control system consisting of electronic components varies drastically
according to temperature so we considered the Arrhenius equation and the activation energy of
electronic components. We also used reliability modeling with weighted average and calculated
time necessary to complete the accelerated stress test on train control system.
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- - 3P = 4P =
s 371 T8 MTBF(Hour) MTBF(Hour)
CIB AEHFAHE 207,079 131,866
. . |FIB EAd&TFARE 136,308 115,435
&g
DI RN A 141,499 121,617
DO OAEEHHE 107,116 107,908
TDSP A A o) B = 251,343 255,814
A247= | TXG_AMP AL&FARE 258,228 229,202
TXL_AMP =AEENRE 280,389 227,972
2. ARATHAY T L nHAFASAHRQ5T7]F)
= : 3xhd = 4Apd =
s 371 T8 MTBFHour) | MTBF(Hour)
A%E =gy | IXL_CPU CPURE 898,277 219,623
(IXL) IXL_SCC Al D AE F o]~ RE 1,337,320 261,730
IM DR 251,915 313,762
A o] 5 | OM =Yy 223,374 216,677
(TFM)  |[PM AR AT Ao g 164,397 131,202
SM ANE 7| A RE 152,553 160,262
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7} A1 & A1ZF Hour(Day)
=31 O =
wq (P 2 25¢C 60C 65C 70T
n=2 n=4 n=2 n=4 n=2 n=4 n=2 n=4
FB | 604 52,886| 26,443 4,529 2,265 3,206 1,603 2274 1,137
1 (2,204 (1,102 (189) (94) (134) (67) (95) (48)
CIB | 60% 60,414| 30,207 3,025 1,512 2,035 1,018 1381 691
242 C ] (2517 (1,259 (126) (63) (85) (43) (58) (29)
FA bI | oo | 55.718] 27,859 5,426 2,713 3,888 1,944 2789 1,394
°1 (2,322 1,161 (226) (113) (162) (81) (116) (58)
Do | 60 49,438| 24,719 4,988 2,494 3,616 1,808 2627 1,313
°1 (2,060)| (1,030) (208) (104) (151) (75) (110) (55)
TXL_ | coo | 104,444 52,222 | 11,366 5,683 8,263 4,131 6012 3,006
AMP °1 (4,352)| (2,176) (474) (237) (345) (172) (251) (125)
A% | TXG_ | oo0 | 105,008| 52,504 | 10,846 5,423 7,914 3,957 5792 2,896
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o2 — —
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