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Aging and degradation in Risk Analysis
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Hazard rate

‗ὸ ÌÉÍ
Ў

ὖὶ† ὸ † Ў†ȿὸ †

Ў†

Source: J. C. Lee and N. J. McCormick.Risk and safety analysis of nuclear systems. John Wiley & Sons (2012).



Time dependent hazard rate

ÅCox model of exponential hazard rate

Ɇ‗ is the baseline hazard rate

Ɇ‍is an unknown parameter
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D. R. Cox. ñRegression models and life-tables.ò Breakthroughs in statistics. Springer: New York. pp.527-541 (1992)
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Motor Driven Pump (MDP) performance data

Vibration time history measurements at 
bearing location of a pressurization 
pump at the Advanced Test Reactor
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Time dependent performance measure

ÅLet a time-dependent 
performance measure of a 
component be given by

Ɇ‪ is the baseline 
performance measure, the 
vibration amplitude of healthy 
component
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Ɇ‍ obtained on fitting the 
exponential model
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Time dependent failure rate
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Ɇ‍ ‍ obtained by fitting 
performance measures

Ɇὸ ὸ, ὸ is the last day of 
known healthy component

Ɇ‗ is the baseline failure rate 
for a healthy component
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Time dependent probability of failure
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