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Eatimation Availability Function Through Determination The Optimal
Imperfect Preventive Maintenance Period By using Simulation

Abstract:

This paper deals with the modeling of a preventive maintenance strategy applied
to a single-unit system subject to random failures.
According to this policy, the system is subjected to imperfect periodic preventive
maintenance restoring it to ‘as good as new’ with probability
p and leaving it at state ‘as bad as old’ with probability . Imperfect repairs are
performed following failures occurring between consecutive
preventive maintenance actions, i.e the times between failures follow a decreasing quasi-
renewal process with parameter a. Considering the
average durations of the preventive and corrective maintenance actions as well as their
respective efficiency extents, a mathematical model
is developed in order to study the evolution of the system stationary availability and
determine the optimal PM period which maximizes
it. The modeling of the imperfection of the corrective maintenance actions requires the
knowledge of the quasi-renewal function when times to first failure follow a Weibull
Distribution.

Keywords: Imperfect Maintenance,Quasi-Renewal Process, Availability
Function, Weibull distribution.
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Strategy Maintenance definition and mathematical model:
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O Al L) Ao ayaail) 4ni Llee @9Wang & Pham 1996b] ¢liall dijye Laky
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(Parameters of Geometric Process or QRP):
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(Application of the Quasi —Renewal Function):
A grall g Bload) cl LA o Aadldd) cilay 5l ab aladialy apaail) dnd Adlal) Al a3 o jEdl) o2 b
Dl LSy
rJdll Cpaleal) 93 Jug @8 -

(Two Parameter Weibull Failure Distribution):

: Gyl A0S Ay W(ry, B) Sl Jas st £355T, of Ui 13

1 B
ﬁ[lj exp —LLJ t>o0 (8)
f.(t/B,n)=<"1\1 n

0 otherwise

(Shape Parameter) Jséll dalxa Jiai (B) =10 3)
(Scale Parameter) st dalea Jidi (77)
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(Iterative Maximum Likelihood Method):
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