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Reliability Analysis of Hot-Standby Sparing System with
Common Cause Failures for Railway

4RI - 2 - ASE

Chan-woo Park - Eunkyung Chae - Duck-ho Shin

Abstract Failures of railway systems can result in train delays or accidents, and therefore high reliability is required
to ensure safety of railway systems. To improve reliability, railway systems are designed with redundant systems so that
the standby system will continue to function normally even if the primary system fails. Generally, overall system reli-
ability can be evaluated by the reliabilities of the parts of the whole system and the reliability of the redundant system
considering common failures in case of each system is not conform physical, functional and process independent. In this
study, the reliability of the hot-standby sparing system is analyzed the independent systems and dependent systems with
common failures. The reliability for the standby system can be effectively analysed using Markov models, which can
model the redundant configuration and the state transition.
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Fig. 1. Continuous time Markov chain for hot-standby sparing system.
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Fig. 2. Continuous time Markov chain for hot-standby sparing system with CCF.
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Fig. 3. Continuous time Markov chain for hot-standby sparing system with CCF in Min & Lee[6].
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Fig 4. Generic architecture of hot-standby sparing system on railway.
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Table 1. Sample component failure rate of the hot-standby sparing system.

No Function block Failure rate(10°%/h) 2?

1 CPU 2.00

2 Communication for each redundancy 2.50 CCF

3 Memory 3.00

4 Reset 0.50

5 Parallel input/Output 1.00

6 Serial input/Output 1.00

Total 10 Single module
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