
Abstract:
This study proposes new mathematical formulations as mixed-integer linear programs
for an integrated Capacitated Lot Sizing and Preventive Maintenance problem. We
provide a reformulation of the maintenance decision variables (extended maintenance
formulation) that are incorporated into the classical and facility location lot sizing
formulations. Also, we apply a Dantzig-Wolfe (DW) decomposition to these models by
using maintenance patterns. We demonstrate theoretically that the extended
maintenance formulation gives a relaxation equivalent to the one of the DW
decomposition model. Subsequently, we combine a relax-and-fix and a fix-and-
optimize heuristic to solve the original problem. The relax-and-fix heuristic is used to
build an initial solution and the fix-and-optimize heuristic improves the obtained
solution. Computational experiments evaluate the performance of the heuristics and
the models solved with Gurobi on instances generated for our study. The results show
that the solutions obtained by the heuristics are close to those obtained by the models
in terms of gap.
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