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Introduction
The availability is often required for a 
maintainable system :  

AS ≥  
A0

High level of the system performance often 
indicates high system cost, rendering optimal 
problems.
Under a reliability constraint, the optimal object 
is to minimize the construction cost of the 
system, and with an availability constraint, often 
is minimized the system cost rate.
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Cold-standby system
A method of redundancy in which the 
secondary system is only called upon when 
the primary system fails. It is used for non-
critical applications or in cases where data is 
changed infrequently. 
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Problem description
Our goal is to minimize the long-run cost rate
αs of the system, by determining the “best” 
component and the “best” maintenance 
service.
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Nomenclature
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Probability analysis-1
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Probability analysis-2



系統可靠度實驗室 System Reliability Lab.
國立雲林科技大學工業工程與管理所

Probability analysis-3
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Finite set of components
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Obviously,μF is totally determined by f(t),
which is the actual decision variable.

The problem will be
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An underlying property
Let us focus on the maintenance time tm.

This property implies that the availability  
constraint equals to 0 ≤

 
tm ≤

 
T, where T is the

unique solution of   
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Optimal solution
Step1.Choose one pdf from the given    

finite set D.  
Step2.Calculate               and               to from

Step3.Solve the equation                          to 
get               



系統可靠度實驗室 System Reliability Lab.
國立雲林科技大學工業工程與管理所

Step4.Find the optimal solution of the sub-
problem :

If                       has no solution in   
[0,    ], the solution will be
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OtherwiseLet

be the solution set of                  that in [0,    ]
The optimal solution is              ,where
and 
Step5.The optimal solution of                 will

be                   where
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Example
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Conclusions
This property is true for any failure 
distributions of the component, the constraint  
of system availability can be always relaxed.
This decision variable is different from the 
others in that it is a function.
This approach can also be applied to those 
problems that treat discrete cost values.
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The     End
Thanks!
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