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Abstract

The railroad facilities are intended for long—term operation as the initial acquisition costs necessary for
infrastructure construction are high. Therefore, regular maintenance of railroad facilities is essential, and
furthermore, system reliability through systematic performance evaluation is required. In this study, the
signal control system of railroad electrical equipment was selected as the subject of research and the
performance evaluation target facility selection study was conducted using AHP. The results of the study
can contribute to the reliability of the signal control system as well as to the reliability of the railroad
system, which is a higher system.
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<Table 1> Performance evaluation grade and status of service life progress[10]

e "7 90 Below C—grade Deterioration
Total Part Rate Total Part Rate
Average 3.29 3.40 111,858 61,156 54.7% 89,052 23,502 26.4%
Structure 4.03 4.10 4,265 936 21.9% 4,265 1,582 37.1%
Road facility 3.60 3.82 6,227 1,863 29.9% 9,697 1,314 13.6%
Building 3.59 3.64 5,654 1,595 28.2% 5,654 1,367 24.2%
Electric power 2.76 2.99 26,929 20,695 76.9% 10,111 1,185 11.7%
Signal control 2.78 2.87 63,911 32,830 51.4% 36,304 12,295 33.9%
Telecommunication 2.79 2.96 4,872 3,237 66.4% 23,021 5,759 25.0%
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[Figure 1] Performance Evaluation Index and Ratios of Class C and Below Forecasting and Detailed Status[10]
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<Table 2> Maintenance Planning for Performance Evaluation Index[15]

Performance evaluation . .
. Performance evaluation grade Maintenance Plan
index [E]
A - .
45 <E <50 . No defects or losses, low possibility of deterioration
(Excellent condition)
B . L ) .
35 <E <45 .. Continuous monitoring of progress with minor defects
(Good condition)
C . . . .
25 <E <35 .. Secure but simple repair and reinforcement required
(Normal condition)
D Performance is not up to standard, requiring urgent
15 <E <25 .. .. . .
(Insufficient condition) repair and reinforcement
E Due to serious defects, immediately discontinue use and
10<E <15 .. 3 .
(Defect condition) need reinforcement and renovation
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AL 02 w1

of| A=A Fq5S F7HICE YA 37} diddn]
o} FrleHge] tisiA s 71E Ulgo] eldsitial HES
ATt 13 PR, VEsE T2 AEste], FH e
2 TP FaE ook giddnle dist AER 4
&= Qltt. <Table 3> olol thst Av}E LA}

o}, AESAel tiE WA Aste], Asut 3

<Table 3> Motor Performance Evaluation factor

Evaluation factor Motor
Deterioration test N/A[N/A: Not Applicable]
Loss measurement N/A
Insulation resistance test N/A
Strength measurement Add
Abrasion measurement Exist
Corrosion measurement N/A
Crack measurement N/A
Oil leakage measurement N/A
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<Table 4> AHP questionnaire

Factor Relative importance Factor
DORDOG®DR®O Train operating effect
DORDOB®OB®O Other facility impact
Implementation cost D2ODBHBG DGO Technology Trends
DORDOB®OB®O Failure frequency
D220 DO®OEOD®O Remote monitoring status
VOB OEOD®O® Other facility impact
Train operating effect DOODO®OEOD®O® Technology Trends
DOODB®E® D® O Failure frequency
D2BODOHB®D®O® Remote monitoring status
DOODOG®DO®O Technology Trends
Other facility impact D20DHEO®O®O® Failure frequency
DORDOOG®DR®O Remote monitoring status
Technology trends DOQRDOBG®OB®O® Failure frequency
DORDOOG®DR®O Remote monitoring status
Failure frequency D2ODHBHB DGO Remote monitoring status

<Table 5> Calculating the Weight of Selection Criteria for Facilities

Factor Weight Weight total Consistency scale Rank
Implementation cost 0.102 0.622 6.069 4
Train operating effect 0.379 2.356 6.211 1
Other facility impact 0.249 1.546 6.213 2
Failure frequency 0.160 0.986 6.149 3
Remote monitoring status 0.065 0.395 6.033 5
Technology trends 0.043 0.263 6.064 6
<Table 6> Random Index table

n 2 3 4 5 6 7

RI 0 0.58 0.9 1.12 1.24 1.32
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<Table 7> Added facility

Facility Additional information
Control facility server Deterioration test
PCB Deterioration test

Switch board
Storage battery

Insulation resistance test

Insulation resistance test

Power cable Insulation resistance test

Telecommunication cable Insulation resistance test

Optical cable

Loss measurement
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