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A few studies have addressed the failure or reliability of machines
regarding cell formation problems. The general assumption in cell formation
is that most machines are 100% reliable; however, they are not in a practical
situation. Machine failure can severely affect the system performance and
cause a delay in the scheduled date. A cellular manufacturing system is a
philosophy among group technology ones, which is controlled by dividing a
large system to multiple smaller sub-systems and facilitate manufacturing
system management. This study presents a mathematical programming
model for production planning problems in industrial units with reliability
that prepares the conditions to utilize alternative routes for parts, which
minimizes the lost costs along with maintenance costs. Since the considered
problem is an NP-hard one, a genetic algorithm is used to solve the model.
The presented mathematical model minimizes system costs, and the costs
related to intra- and inter-cellular movements and maintenance by
minimizing the costs of machine failures.
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