ELIR UL
Mq8A 28 20054 | pp.170-175

TFMO|| CHSt LHEEH017]2] fIBSIES oS0 et S

A study on a Prediction of Dangerous Failure Rate in the Embedded System
for the Track Side Functional Module
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Abstract

This study presents a prediction of a failure rate in a safety required system that consists of a embedded control
system, requiring a satisfaction of a quantitative safety requirement. International Standards are employed to achieve
a regular procedures in the whole life cycle of a system, for the purpose of a prediction and a evaluation of a fault
that might be able to be happened in a system. This International Standards uses SIL (Safety Integrity Level) to
evaluate a safety level of a system. SIL is divided into 4 levels, from level 1 to level 4, and each level has functional
failure rate and dangerous failure rate of a system. In this paper we describe the conventional method to predict the
dangerous failure rate and propose a method using hazard analysis to predict the dangerous failure rate. The
conventional method and the technique using hazard analysis to predict the dangerous failure rate are made a
comparison through the control modules of the interlocking system in KTX. The proposed method verify better
effectiveness for the prediction of the dangerous failure rate than that of the conventional method.

Keywords : Safety Critical System(¢FAE 54 4 8)), PHA(SH] 1 E U EA), Hazard($1E 4), HIASIEAEE 2 B4,
HAZOP(Hazard and Operability) Study, SIL(QFASF-ZAA]#2)
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Table 1. Basic Failure Rate with SIL in Performance(l]

SIL 5 5ol 14-E(/Hour)
4 >10 "% to<107*
3 >10 % to <1078
2 >10 2 t0 <1072
1 =10 72 t0 <107!

Table 2. Basic Dangerous Failure Rate with SIL in Performance|1]

SIL 5wl 195 w38 (/Hour)
4 =10 7% t0 <107°
3 =107 to <1077
) 21077 t0<107°
: >10 "% 10 <10°°
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Fig. 1. TFM of the Korea High-Speed Rail for the Train Control
System
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Table 3. Failure rate of Single Embedded System{2]
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Fig. 2. Block Diagram of the TFM(Trakcside Functional Module)
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