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Maintenance Strategy Analysis of a Multi-State Redundant

System for Satellite

Chao-Hui Huang,*” Chun-Ho Wang,? and Yo-Yang Lin *

*!Department of Applied Science, R.0.C. Naval Academy
’Chung Cheng Institute of Technology, National Defense University
*National Chung-Shan Institute of Science and Technology

ABSTRACT

For important equipment, such as a satellite system needs a high reliability,
so it should have complex redundancy structure. Standby components are
extensively used in a redundant system to enhance the system reliability and
system availability and thereby ensure the system function properly. This study
aims at the multi-state complex redundant system consisted of aging multi-state
components with cold standby and warm standby mixed designed. One
preventive maintenance (PM) models are established from the viewpoint of
components given performances of system can be monitored continually.
Mathematically, this study employs the non-homogeneous continuous time
Markov models to evaluate the system availability with the instantaneous
probabilities distributions of multiple intermediate states obtained, while using
non-homogeneous continuous time Markov reward models to evaluate the total
system maintenance cost. The system availability and total maintenance cost are
then substituted into genetic algorithm (GA) to optimize the PM model. Finally,
a simulate case and sensitivity analysis verify the efficacy of the proposed
approach.
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