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ABSTRACT: It is a fundamental work to develop accurate
component outage model for reliability analysis in power
system. The traditional outage model cannot reflect the impact
of the time-varying factors in the operating conditions and the
repair after failure. In this paper, a staircase function is used to
approximate the deterioration failure rate curve and a renewal
process based model is proposed to estimate time-varying
failure probabilities. The proposed time-varying outage model
can both reflect the effects on failure rate caused by both
components’ deterioration and repair activities in long terms.
An example of a real transformer shows that the proposed
model can precisely predict life cumulative probability
distribution and steady state of availability. Compared to
traditional constant model, the model proposed in this paper is

more accurate and practical.
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component deterioration failure rate
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