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A Cyclical Integrated Production and Maintenance Systems Planning
with Consideration of Identical Maintenance Periods

M. Rabbani'*, M. H. Afrazeh!, S. Amini’> and H. Farrokhi-AsP®

1. Department of Industrial Engineering, University of Tehran, Tehran, Iran
2. Department of Industrial Engineering, Sharif University of Technology, Tehran, Iran
3. Department of Inductrial Engineering, Iran University of Science and Technology, Tehran, Iran

Abstract: Integrating the concepts of maintenance and production planning strategies is one of the most recent and important
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issues for the reason of their effects on the final product price. This paper considers different situations for production lines,
separately and independently, in ordinary time and overtime, assuming possibility of outsourcing. This paper aims to find an
optimal maintenance strategy and to integrate maintenance strategy with production planning in batch production environment
in order to reduce backorder sales and decrease the production and maintenance cost in the specified planning horizon.
Therefore, a new mathematical formulation is proposed for this problem. The proposed mathematical model is solved with two
metaheuristic algorithms, namely simulated annealing and harmony search algorithms, and the obtained results are compared
with each other. Regarding numerical results, two applied algorithms show acceptable results and the performance of the

algorithms are almost identical.

Keywords: Preventive maintenance, production planning, failure-prone manufacturing systems, integrated strategies.
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Maintenance Cycle
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For (j=1ton) do
If (< HMCR) then
If (r, < PAR) then

Endif
Else

Endif
endfor

Xpew (i) = X, (j) where a € (\,Y,....,HMS)

Xpew (1) = Xpew (1) +/— & * BW where 1, 1y, 1 €(=,))

Xpew (J) = LB; +r*(UBj —LBj), where r € (-,))
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