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A Preventive Maintenance Decision Policy Based on Economic-
Technical and Applicibility Considerations

A. H. Shirmohammadi

Department of Industrial Engineering and Center for Systems Planning, Isfahan University of Technology

ABSTRACT- The present study is intended to develope a Preventive Maintenance (PM) policy for
industrial applications, while considering two different objectives: the first objective is to optimize the total
maintenance costs, i.e., the Preventive Maintenance (PM) and Emergency Maintenance (EM) Costs Per Unit
Time. (CPUT). The second objective is to design the policy in such a way that the simplicity of its application
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in a production industry environment is improved.

A simulation model is constructed and, using a Monte Carlp simulation, the model is run for a sufficient
number of cycles in order to determine the optimum value of a decision parameter (TX). The TX value
provides the PM planning section with the possibililty of economically postponing the PM action lo its next
scheduled date. Numerical examples are given to show the validity of the model and comparisons are made
with exisiting PM policies_in_ndustry and in the literature to evaluate the cost reduction values that can be
obtained through the adoption of the policy, while the implementation simplicity is also maintained.
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CYC=CYC+1

(+)

w +TF)>TX

O]

NOF=NOF+1 NOF=NOF+1
TIME=TIME+TF TIME=TIME+TF
CYC=CYC+1

I<N\ ™

Q]
COSTF=NOF*EMC
COSTP=NOP*PMC
CPUT=(COSTF+COSTP)/TIME

Print PMI, TX, CYC,COSTF, COSTP, TIME, CPUT
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00

Define Age Distribution Function (ADF)

l

Input Function Parameters

Input Cost Parameters: EMC , PMC

Number of Simulation Runs (N)

Input Simulation Variables: TX Increment(INC),

|

Input PMI Range: TPMIN, TPMAX

PMI=TPMIN-1

PMI=PMI+1

|

TX=-INC

l

TX=TX+1INC -

|

NOF=¢ : NOP=¢ : TIME=¢ : CYC=1

l
I=¢

I=1+1

|

Using Monte-Carlo approach, generate a random number,
and find a probabilistic age (TF), according to ADF

(+)

TIME+TF>CYC*PMI

S5l s da Bl g s g aalsf -0 I3

|
NOP=NOP+1

|

TIME=CYC*PMI
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1. preventive maintenance

. age distribution function
. emergency maintenance

. operating time

Jardine

. decision parameter

. simulation

. Monte Carlo

. expert systems
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