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Abstract The purpose of railway construction in a railway project is to provide safe and convenient
railway service for passengers. In this study, we predicted the RAM target value using a software tool
to operate a railway system without failure and degradation after construction. RAM prediction verifies
the RAM target before equipment installation. Later, a railway operator validates the RAM target during
the operating stage as a key performance indicator (KPI). A railway system in the project stage which
is centenary, transmittal communicator system, and railway control system. This paper, a validated
railway platform door (PSD) only RAM prediction and to achieve international criteria, which can call
the automatic door on a platform when a train departs or arrives. The process of RDB modelling inputs
the device quantity and failure value in a software tool and makes the RDB with serial, parallel, and
multiple and used a graphic user interface. These outputs of modeling can be used to judge whether a
design achieves the requirements and RAM target. Meanwhile, we change the link between devices and
add device redundancy if we cannot achieve the RAM target. In addition, we have to exchange the
different device if we still cannot meet the requirement. The RAM target value of PSD was 99.932%,
which complies international standards. This prediction of the RAM in the design stage is to reduce the
installation and to keep the project period.
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Table 1. Product Breakdown Structure
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Level Station MCBF MTBF MTTR
Train
1 2 3 A B C D E F
DC Motor 48 48 48 48 48 48 2,506,350 245,000 1.5
Door Driving Tooth Belt 48 48 48 48 48 48 25,063,500 2,450,000 0.9
Mechanism Guide Rail 48 48 48 48 48 48 15,345,000 1,500,000 2.5
Locking block 48 48 48 48 48 48 1,002,540 98,000 0.9
DCU 24 24 24 24 24 24 1,278,750 125,000 0.9
LCP 2 2 2 2 2 2
LCU 2 2 2 2 2 2 1,596,494 156,060 0.5
DCP 2 2 2 2 2 2 146,142,854 | 14,285,714 0.5
Wayside —
Equipment ccp 4 22 2|2 2 146,142,854 | 14.285.714 | 05
Stop position 4 2 2 2 2 2 88,189,659 8,620,690 0.5
Train detection 4 4 4 4 4 4 88,189,659 8,620,690 0.5
PDB 2 2 2 2 2 2 5,000,000 0.5
CCU 1 1 1 1 1 1
PSD Equipmen Server 1 1 1 1 1 1 1,495,288 146,167 0.5
Room Monitor 1 1 1 1 1 1 1,023,000 100,000 0.5
UPS&Battery 1 1 1 1 1 1 437,928 42,808 0.5
ASD 24 24 24 24 24 24 39,960,938 3,906,250 1
EED 62 62 62 62 62 62 1,023,000,000| 100,000,000 1
PSD Structure DED 2 2 2 2 2 2 1,023,000,000| 100,000,000 1
PERD 4 4 4 4 4 4 1,023,000,000| 100,000,000 1
FS 8 8 8 8 8 8 1,023,000,000| 100,000,000 1
Communication] RE wayside 2 | 2 | 2 2 2 2 4713200 | 460,723 0.5
Facility RFID Reader 4 2 2 2 2 2 4,713,200 460,723 0.5
Onboard 2cab
MVB Leach | 5308125 | 520833 05
cab
RF Onboard Zeah | s3gi2s | 520833 | 05
8 per
RFID Tag LRV 1,482,613 144,928 0.5
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Fig. 2. Series Reliability Block Diagram
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Fig. 4. Multiple Reliability Block Diagram

n = Total number of identical units

r = No. of units are required to operate out of
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n configuration

Ar = Failure rate of equipment
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