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A Study on the Reliability Analysis of Platform Safety Step System
in Urban Railway
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Abstract We developed the platform safety step system for the passenger to avoid misstep accident and secure the
pedestrian safety. In this study, we classify platform safety step system into hierarchy system and predict the failure
rate of each part and calculate the failure rate & MTBF(Mean Time Between Failure) of each module(sub-system)
by means of RBD(Reliability Block Diagram) & FTA(Fault Tree Analysis). Finally, we will propose the reliability
analysis results for RAMS analysis of platform safety step system.

Key Words : FTA(Fault Tree Analysis), Failure Rate, MTBF(Mean Time Between Failure), Reliability Analysis,
RBD(Reliability Block Diagram)
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Table 1. Primary Terminology & Abbreviation
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Item Terminology & Abbreviation
EPRD Electronic Parts Reliability Data
FTA Fault Tree Analysis

FT Fault Tree

LRU Line Replaceable Unit
MTBF Mean Time Between Failure
NPRD Non-electronic Parts Reliability Data
PBS Product Breakdown Structure
PSCU Platform Safety step Control Unit
RBD Reliability Block Diagram
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Table 2. PBS of Platform Safety Step System

(Partial Example :

Load Support Module)

1D Item Description Q'ty Function
100000 Platform Safety
Step System
Load Support
110000
Module
Folding Link Structure of supporting
111000 8
(Lower/Upper) for load
. Structure connected
112000 (sl\‘/gf L‘i“ nk“‘) 4 | Folding Link of Load
Support Module
. . Support unit connected
113000 | Main Block (Swing) | 5 Lower link for loading
Connecting unit for
114000 Main Block Pin 5 rotating motion of
Load Support Module
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Table 3. Failure Rate Prediction Result (Partial) of
Platform Safety Step System Component

Item Description Failure MTBF Data
P /Hour (Hour) Source
Platform Safety
Step System
Load Support
Module
Folding Link 2.2298 D:NPRD
(Lower/Upper) E-07 4,484,767 -2011
Swwg Arm 1.2023 831.710 D:NPRD
(Main Link) E-06 -2011
Main Block 7.3003 D:NPRD
1 14
(Swing) E-07 3698 -2011
. . 7.1493 D:NPRD
Main Block Pin E-07 1,398,738 2011
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Fig. 2. RBD Example of Load Support Module in
Platform Safety Step System

Hinge
Bhck(Upper
olding Link.

inge Bloc
Pin {(Upper
olding Link]

Fig. 3. FTA Example of Load Support Module in
Platform Safety Step System
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Table 4. Reliability Analysis Result of Load Support
Module
Load Support Module
Failure Rate MTBF
(failures/106hr) (hours)
28.8226 34,695
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Table 5. Reliability Analysis Result of Platform Safety
Step Sub-System

Classification Failure Rate MTBF
(failures/106hr) (hours)

Load Support Module 28.8226 34,695
Impact Module 3.4060 293,600
Clutch & Link Module 20.4507 48,898
Operation Module 11.5695 86,434
Step Module 2.5547 391,435
Control Module 2.0085 497,884
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Fig. 4. RBD of Platform Safety Step System

[Platform Safety Step Syster

Impact
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Clutch and
Link
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Operation
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Step Control
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Fig. 5. FTA of Platform Safety Step System

Table 6. Reliability Analysis Result of Platform Safety
Step System

Platform Safety Step System

MTBF
(hours)

14,533

Failure Rate
(failures/106hr)

68.8089
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