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A Study on the RAMS Analysis of Urban Maglev Train Control System
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Abstract In this study, Urban maglev is applied to inductive-loop speed and position detection system for the top-level
classification system for the entire system, and performed functional analysis On-board signal equipment, Wayside-signal
equipment divided by the reliability, availability, maintainability, and safety through analysis of the proposed formula. RDB
and by applying a system service for each device was calculated to availability, safety analysis. The PHA, FMEA, HAZOP
over the Top Event of the FTA is performed by presenting the results. This also shows approach methods and relative activ-

ities for project to accomplish and ensure the system requirements.

Keywords : Urban Maglev, RAMS, Train Control System, Safety analysis
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Fig. 1 Classification by equipment of train control system
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Fig. 2 Reliability Block Diagram of On-board signaling equipment
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Fig. 7 FTA of route control
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Table 12 Event of fault tree analysis
oHIE Ck:
Event 01 A TD 2% 1% GATE09, GATE07, GATEO]
Event 02 ZIFATP/ATO-ATP/TD 7+ B4 B% GATE09, GATE07, GATEO1
Event 03 A 3| GATE10, GATE07, GATEO1
Event 04 21X} ATP/TD 1% GATE10, GATE07, GATEO1
) . - GATE11, GATE08, GATE01/
Bvent 05 | Ag&eAE A FANE 13 GATE21 GATEOS
Event 06 EANRE 1F GATEI13, GATE11, GATEOS8, GATEO1/GATE12, GATE21, GATE06
GATE14, GATE13, GATEI1, GATE08, GATE01/GATE13, GATE12
B oo ) ) ) ) ) )
Event 07| 7ol = A GATE21, GATE06
GATEI14, GATE13, GATE11, GATE(08, GATE01/GATE13, GATEI12
B A&H giDer > ’ > > > g
Event 08 7'"013 HTT BT = O GATE21, GATE06
Event 09 A EEAERA ) EHRE 1A GATE11, GATE08, GATE01/GATE21, GATE06
Event 10  |A4 2574249 2dus w8 GATE12, GATE08, GATE01/GATE22, GATE06
GATE12, GATE08, GATEO! /
=8va e ’ ’
Event 11| 2 @A GATE22, GATE06
Event 12 |@&&27]7] 27 9lg o5 GATE15, GATE02
Event 13 AR =8 9 F GATE15, GATE02
Event 14 |a@gA0}z7 ol o5 GATE16, GATE02
Event 15 | Azuhe 28 o8 GATE16, GATE(2




23t - 07| - FEP - 482
524 SH=HTSE=RE H14F ME6E(2011H 12€)
Table 12 Event of fault tree analysis

olHE P MCS & CCF
Event 16 ARg Ax19x] AXD B3 SLTC YA GATE17, GATE03
Event 17 AXE AZNE AEE T SEIE AN GATEL7, GATE
Event 18 S ARG 7)1 9B GATE19, GATEIS, GATE03
Event 19 A} EEAEAA] I 0B GATE19, GATEIS, GATE03
Event 20 LT AZAL] IS 07 GATE20, GATE1S, GATE03
Event 21 A} EEARZA] 7S 9B GATE20, GATE18, GATE03
Event 22 A A A= 1A GATE04
Event 23 Ao)E we o= GATE04
Event 24 2 ATP/ATO 4] &9 25 GATEO04
Event 25 %}/;A;ZATO Alef71el 2 2 MBEF | 5 arRos
Event 26 X ATP/ATOA 01 7] 7} 25l &% B3 71 | GATEOS
Event 27 A O R GATE05

3.4 E

o3} 7ol 249 ¥ (Top Event)oll A A A]2Eo
gt RAMS #4] A1} TA A7 573Gz AAapA| o] A A~ F)
o] @8t FEFS TS & F U ATk AAlE
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AFEE QT B A THEEE 99.99429% 2 AFEE g Th
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RAMS : Reliability, Availability, Maintainability, Safety
MTBSAF : Mean Time Between Service Affecting Failure
SIL : Safety Integrity Level

FMECA : Failure Mode, Effects and Criticality Analysis
PHA : Preliminary Hazard Analysis

SHA : System Hazard Analysis

SN | F YRR

SSHA : Subsystem Hazard Analysis
FTA : Fault Tree Analysis

MTTR : Mean Time To Repair
LDT : Logistic Delay Time

ADT : Administrative Delay Time
MDT : Mean Down Time

SA : Service Availability

FR : Failure Rate

FPMH : Failure Per Million Hour
RBD : Reliability Block Diagram
MCS : Minimal Cut Set

CCF : Common Cause Failure
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