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ABSTRACT: We consider a replacement problem of n units parallel system, where a component failure is rectified 
by minimal repairs. We exchanged the system preventively before failure if the number of minimal repairs reaches 

,..., 2, 1m r m m− − −  and is preventively replace if the sum of minimal repair reaches threshold value m . 
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Introduction 

 
       A parallel system is a system containing n  independent identical component and fails 
whenever all the components failed. Each component is assumed to fail independent of the other 
components. Such failure is termed independent failures. 
       Each component failure is removed by minimal repairs and the system is exchanged before 

all components fail. We allowed  1 2 ...
n

m m m m+ + + =  minimal repairs to the system. Thus, 
i

m  

is allowed to th
i components. The system is exchanged preventively before failure after it 

experienced ,..., 2, 1m r m m− − −  number of minimal repairs, and is replaced if the total of 

minimal repairs reaches a threshold value m . 

     A cost 1c is incurred if the system is exchanged before failure and the cost 2c for replacement 

is incurred, where 1 2c c< . The objective here is to determine optimal value *
m which minimize 

the expected cost per unit of time. 
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THE NHPP FAILURE 
 

     Since components failure are removed by minimal repair, then the random lifetime { }
0i i

T
∞

=
 

where the minimal repair takes place is a non homogeneous Poisson process (NHPP).Let ( )N t be 

the number of minimal repairs done  in the interval [ ]0, t , then  { }( ), 0N t t ≥ is a NHPP with 

intensity ( )r t  and mean value function   
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MAINTENANCE COST 
 
     Since failure occur according to NHPP with mean value ( )R t , let ( )T m  be the lifetime of 

component where m minimal repairs are allowed, then 

                                  ( )

0

( )
( ) ( )

i
m

R t

I

R t
F t P T m t e

i
−

=

    = > =
!∑                                   (2)  

 
The   mean time to the mth repair/failure is  
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From elementary renewal reward theorem, the expected cost per unit of time for an infinite time 
span is  
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     Where ( )F t  is define above 

[ ]1  have shown that for continuous and increasing ( )r t , there exist solution that satisfies 
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minimize ( )C m ,such solution is *m .  
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