
Accepted Manuscript

Including preventive maintenance activities in an unrelated parallel machine
environment with dependent setup times

Oliver Avalos-Rosales, Francisco Angel-Bello, Ada Álvarez, Yajaira Cardona-
Valdés

PII: S0360-8352(18)30321-8
DOI: https://doi.org/10.1016/j.cie.2018.07.006
Reference: CAIE 5306

To appear in: Computers & Industrial Engineering

Received Date: 13 November 2017
Revised Date: 30 May 2018
Accepted Date: 4 July 2018

Please cite this article as: Avalos-Rosales, O., Angel-Bello, F., Álvarez, A., Cardona-Valdés, Y., Including
preventive maintenance activities in an unrelated parallel machine environment with dependent setup times,
Computers & Industrial Engineering (2018), doi: https://doi.org/10.1016/j.cie.2018.07.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.cie.2018.07.006
https://doi.org/10.1016/j.cie.2018.07.006


  

Including preventive maintenance activities in an unrelated parallel machine
environment with dependent setup times

Oliver Avalos-Rosalesa, Francisco Angel-Bellob,∗, Ada Álvarezc, Yajaira Cardona-Valdésa,
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Abstract

The assumption that machines are always available during the production horizon may not be true in real industrial
settings. One of the main causes of machine unavailability is the failure of equipment and an efficient way to reduce
the failure frequency is through preventive maintenance activities. From that the convenience of including preventive
maintenance into the production planning process. In this paper we study a new scheduling problem on unrelated
parallel machines that considers, in conjunction, preventive maintenance activities and setup times depending on the
sequence and the machine. We present a mathematical formulation for this problem and derive valid inequalities to
improve its performance, allowing to the model to obtain optimal solutions for small-medium instances. In addition,
we design an efficient metaheuristic algorithm based on a multi-start strategy for solving larger instances. We carry
out an extensive computational experimentation to investigate the scope of the model, to validate the influence of the
valid inequalities and to assess the performance of the proposed algorithm.
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