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A Study on System Availability Analysis Utilizing
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Department of Mechanical System Engineering, Kumoh National Institute of Technology, Korea

Purpose: This paper presents an application of Markov Process to reliability and availability
analysis. In order to do that of analysis, we set up a specific case of Tablet PC and it’s usage
scenario. The case has it some spares and maintenance and repair processes.

Methods: Different configurations of the tablet PC and as well as their functions are defined. The
system configuration and calculated failure rates of components are modeled from Windchill
Quality Solution. Two models, without a spare and with spare, are created and compared using
Markov Process. The Matlab numerical analysis is used to simulate and show the change of state
with time. Availability of the system is computed by determining the time the system stays in
different states.

Results: The mission availability and steady-state condition availability in accordance with the
mission are compared and the availability of the system with spares have improved availability
than without spares. Simulated data shows that downtime of the system increased which results
in greater availability through the consideration of spares.

Conclusion: There’s many techniques and methods to do reliability and availability analysis and
mostly are time-independent assumptions. But Markov Process, even though its steady-state and
ergodic properties, can do time analysis any given time periods.
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Table 1 State transition parameters for markov process model

A Study on System Availability Analysis Utilizing Markov Process

Parameters Description
MTTW Mean Time To Work
MTTDO Mean Time To Date out
1/Lambda_Transmitter-Receiver Mean Time To Failure Transmitter-Receiver

1/Lambda_PC Components

Mean Time To Failure PC Components

1/Lambda Hard disk

Mean Time To Failure Hard disk

1/Mu_Transmitter-Receiver

Mean Time To Repair Transmitter-Receiver

1/Mu_PC Components

Mean Time To Repair PC Components

1/Mu_Hard disk

Mean Time TO Repair Hard disk

1/Delta_Prepare

Mean Time To Prepare
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Fig. 6 Failure rate prediction for input parameters
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Table 3 Tailored parameters

Parameters Value
MTTW 18 hours
MTTDO 2 hours
1/Lambda_transmitter-receiver | 44,357 hours
1/Lambda PC Components 64,741 hours
1/Lambda Hard disk 129,377 hours

1/Mu_transmitter-receiver 8 hours
1/Mu_PC components 3 days
1/Mu_hard disk 8 hours
1/Delta prepare 4 hours
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Table 4 Availability of mission state and steady state

Parameters Value(non-spare) Value(1 transmitter-receiver spare)
Work availability 0.90227 0.93481
Data out availability 0.75314 0.86592
Steady state availability 0.90241 0.93818
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