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Joint optimization model for condition-based maintenance and production
scheduling of two-component systems
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China)

Abstract: In order to solve the problem of resource idleness and time cost increase caused by system maintenance in
the production scheduling process, the system maintenance and production scheduling are modelled jointly. On the basis
of many scholars’ research on production scheduling and maintenance, this paper considers the complex relationship
among the components in the system. Focusing on a system composed of two components with economic relevance,
the processing order, preventive maintenance threshold and opportunistic maintenance threshold of scheduling jobs are
taken as decision variables. At the same time, considering that the simultaneous maintenance of two components is
more economical than the independent maintenance of a single component, the opportunistic maintenance is introduced
into the modelling. The joint strategy of condition based maintenance and production scheduling is formulated, which
contains opportunistic maintenance, preventive maintenance and corrective maintenance. All the possible maintenance
requirement during the production scheduling process and their corresponding probabilities is presented, as well as the
joint probability density is derived using the deterioration state space partition method. A joint optimization model is
established to minimize the total weighted expected completion time. Numerical experiments and sensitivity analyses are
conducted to verify the validation of the proposed strategy and established model.
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