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A Study on the Reliability Analysis Methodology of Passenger
Door System of Electrical Type

Chul Sub Kim,", Hi Sung Lee?*
1) KORAIL, 2) Seoul National University of Science and Technology,

Abstract : The door system for railway vehicles is the critical device directly influences on safety and
satisfaction of passengers, Recently, electrical type of passenger door system is widely used for EMU type
train instead of pneumatic type of passenger door system. The estimation of MTBF and failure rates for
electrical type door system is essential. The manufacturor simply provides intrinsic reliability data for the
railway operator. But actual reliability data based on operation and maintenance data is not complying with
intrinsic reliability. In this study, operation and failure data associated with electrical door system were
analyzed in order to determine actual MTBF and failure data. Intrinsic reliability data and service reliability
data were studied to finallize much more practical and reliable actual reliability. Relax 2011 was used to
predict intrinsic reliability and 217Plus model was also used to estimate of actual reliability data based on
field data. Furthermore, it is necessary to keep studying on reliability prediction methodology and applying it

in the field and doing research on improvement of reliability through feedback as well.
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<Table. 1> Specification of Electric Door System
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[Figure 1] Component of Electric Door System

44 AM2EA X[ o2l



—

23 MI|4 EE AAH ZH
A= [e)
o huy

Fig 29} 2t}

DC ZEY &g HEPA 50§ A5 HE0 oY & LIE HO{Z2 A3RY
YHLFS Mo I 5 HHRFOR MY

- i . —
bcu 1 | |
‘ aeps | - | e

B e W sy B Cuio ;le & 5' LR .;5!! -

[Figure 2] Operation Process of Electric Door System
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[Figure 3] Failure conditions of EMU parts
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[Figure 4] Failure cause of Electric Door System
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[Figure 5] BOM Level of Electric Door System
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<Table. 2> Reliability prediction results (Process Grade)

Value Result
Failure Rate, Predicted | 6.815333
MTRBF, Predicted 146728
Reliability, Predicted 0.999319
Availability 1.000000
MTTR 0.000000
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<Table. 3> Reliability prediction results
(MIL-HDBK-217F N2)

Value Result
Failure Rate, Predicted | 14.994475
MTRBF, Predicted 66691
Reliability, Predicted 0.998502
Availability 1.000000
MTTR 0.000000
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