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(SMART) Reliability Engineering
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The Big KID
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Big Knowledge(ID)
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Big (K)Information(D)
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Big (KI)Data
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Application

Can the Big KID become SMART for 

Reliability Engineering ?
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SMART Reliability Engineering ïcomponent

Big KID opportunities

Reliability analysis for Design for Reliability:

From failure modeling to degradation-to-failure modeling
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SMART Reliability Engineering ïcomponent

Big KID opportunities

Reliability analysis for Design for Reliability:

From failure modeling to degradation-to-failure modeling

Integrating physics-of-failure knowledge in reliability models 

ÅMulti-State Physic-Based Models
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ModelKID
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Reliability ?

SMART Reliability Engineering ïcomponent

Challenges
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Multi-state physics model of crack development 

in Alloy 82/182 dissimilar metal weld

Alloy 82/182 dissimilar metal weld of piping in a PWR primary coolant system

Physical laws

21SMART Reliability Engineering ïcomponent

Multi-State Physic-Based Models
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23SMART Reliability Engineering ïcomponent
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24SMART Reliability Engineering ïcomponent

Challenges

Uncertainty
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Uncertain parameters in degradation models 
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Challenges

Degradation processes

Piecewise-deterministic Markov 

process (PDMP)
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MC Simulation

26

Finite - volume scheme

SMART Reliability Engineering ïcomponent

Challenges
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SMART Reliability Engineering ïcomponent

Big KID opportunities

Reliability analysis for Design for Reliability:

From failure modeling to degradation-to-failure modeling

Integrating physics-of-failure knowledge in reliability models 

ÅMulti-State Physic-Based Models

?And the data?
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ADT Procedure
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Degradation Model: 

Degradation VS Time

Stochastic process or degradation-path:

Wiener process: ὣὸ „ὄὸ ὨὛὸ

Physical or empirical models:

Arrhenius: ὨὛ ὃὩ ϳ

Theory
Assumptions about how things 

work

Design
A blueprint of the procedure 

Experiment

Trial to test hypothesis

Evaluation
Assessment of the outcome of 

the experiment

Conclusion
Insight about what works, 

gained from analysis

Ref inem ent s

General testing procedure 




