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An Estimation Model for the Replacement Parts based on the
Operational Availability of Hi-Pass System

Eui—duk Hwang1, Seo Jeong Heoz, Chang Suk Kimz*, Son Dong Cheul®
'School of Computer Science, Kongju National University
2Department of Computer Education, Kongju National University
®Division of Information Communication, Baekseok University

A2 FTMS(Freeway Traffic Management System: n&EZ mEdE] AJ2=)  TCS(Toll
Collection System: &7 A5 Al&F), sto]f~(Hi-Pass: W5 AR AE A|2g)Td 1LEEER
ITS(Intelligent Transportation System) AU 52 et o=@ 9 F54 ARF-#AE7L o] FolA g
DB7} F-&ato] AldE] SdeddE] &8-S AU} kA sk ok Eg B wAA7)7 glo] g
Alnbo} BE wAlste Y g SV 2 FeAgte] SobekH, v wA] @ wjeie) M) av) SehE s A
o] AT

B Ao Me nEER ITS AdEe] w4

A

wd

ox

o,
[o
>
>
2,

FTMS, TCS, ITS equipment such as high—pass highway are just a situation that does not
lack traceability and passive surveillance is related to fault DB has so far consisted of an integrated
operations management to maximize utilization of the facility. In addition, there is no replacement parts are
replaced when a failure occurs, increasing the number of parts and repair time I have trouble growing, and
becoming a service interruption whenever you replace each time. In this study, proactively manage the
failure history of a highway facility ITS tries to preventive maintenance. Therefore, the error history is
based on the reliability of the high—pass facilities theory to calculate the reliability of the system through
a systematic statistical analysis Operational Availability. The fault number and the time the replacement
period through the estimate decreases and can reduce the budget expenses by securing the spare parts
quantity, establish a management plan in part by improving the quality of the system through constant
preventive maintenance, quality of service at all times It may direct the non-stop operation state of the
available state.
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(Table 1) Facilities history DB failure analysis results

Started operating June 1, 2009
Termination operations December 31, 2014
Total time(min.) 2,936,160

Check the time(in minutes) 182,184

Down time(in minutes) 12,333

Fault number 493
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(Table 2) Fault history

Division Count

1 12,452,091
12,598,715
18,628,705
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(Table 3) Session Result

Estimation Method: Maximum Likelihood
Distribution: ~ Weibull
Parameter Estimates
Standard ~ 94.0% Normal CI
Parameter Estimate Error Lower Upper
Shape 560846 147036 347094  9.22464
Scale 23036559 1282267 20746825 25579001
Log-Likelihood = -184.296
Goodness—of-Fit
Anderson-Darling (adjusted) = 1.784
Table of Percentiles
Standard ~ 94.0% Normal CI
Percent Percentile Error Lower Upper
1 10217628 2336865 6585960 15851839
2 11559489 2339866 7899484 16915256
312429412 2290701 8783476 17578733
4 13089585 2244440 9481302 18071065
5 13628598 2201479 10057904 18466939
6 14087920 2161493 10556584 18800541
7 14490521 2124090 10998940 19090493
8 14850638 2088922 113984% 19348101
9 15177330 2055700 11764165 19580767
10 15477433 2024187 12102439 19793608
20 17672383 1772527 14634200 21341329
30 19199607 1590610 16429421 22436878
20457929 1452761 17900191 23381141
50 21591721 1352428 19192197 24291247
60 22683386 1291883 20379231 25248059
70 23804809 1281173 21513131 26340608
20067770 1342984 22655029 27715339
90 26695048 1541040 23948471 29756621
91 26906962 1575367 24101332 30039196
92 27135010 1614288 24262563 30347526
93 27383193 1658377 24434369 30687890
9 27657250 1710687 24619897 31069320
95 27965867 1772087 24823334 31505535
96 28323204 1846973 25054006 32018936
97 287542 1942487 25324091 32650598
98 29316398 2074218 25663648 33489049
99 30173346 2289928 26160220 34803261
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