
Time dependent failure rate 

 

A) Dynamic poisson process 

 

 

B) Dynamic failure rate 

 

The failure rate is described by a straight lines bathtub model 

 

  

 

C) Repair time distribution (νννν = mean repair time) 
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D) Numerical example using MS Excel 

 

D.1)  Table of values 

 

Constant Value Dimension MS Excel table reference 

λ 9.6 Unit / time Cell A1 

Co 7.0 Unit / time Cell B1 

C1 1.0 Unit / square time Cell B2 

C2 0.9 Unit / square time Cell C1 

to 20.0 Time Cell C2 

ν 0.25 Time Column D 

α  Unit / square time  

β  Unit / time  

 

D.2)     Expression for pipeline ΛΛΛΛ(t) 
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The terms of expression obtained have dimensional homogeneity. 
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α2 = 0 

α3 = C2 = 0.9 
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In the early failure range and the time for maximum pipeline Λ(t) is: 
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As time t increases the exponential  exp (-t / νννν ) decreases rapidly, so neglecting last portion the pipeline formula becomes 
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D.3) Time dependent failure rates  
 

( ) ( )( )νλν 1ctt +≅Λ        for infant mortality phase 

 

( ) νλ≅Λ t                                             for random failure phase 

( ) ( )( )νλν 2ctt −≅Λ      for wear out phase 

 

For constant failure range and steady state (t → ∞ ) 
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