Accepted Manuscript

Computers
& Chemical

Title: Generalized disjunctive programming model for the Engineering
multi-period production planning optimization: an application
in a polyurethane foam manufacturing plant

Authors: Maria Analia Rodriguez, Jorge Marcelo Montagna,
Aldo Vecchietti, Gabriela Corsano

PII: S0098-1354(17)30118-7

DOI: http://dx.doi.org/doi:10.1016/j.compchemeng.2017.03.006
Reference: CACE 5756

To appear in: Computers and Chemical Engineering

Received date: 10-8-2016

Revised date: 6-3-2017

Accepted date: 8-3-2017

Please cite this article as: Rodriguez, Maria Analia., Montagna, Jorge Marcelo.,
Vecchietti, Aldo., & Corsano, Gabriela., Generalized disjunctive programming
model for the multi-period production planning optimization: an application in
a polyurethane foam manufacturing plant.Computers and Chemical Engineering
http://dx.doi.org/10.1016/j.compchemeng.2017.03.006

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.


http://dx.doi.org/doi:10.1016/j.compchemeng.2017.03.006
http://dx.doi.org/10.1016/j.compchemeng.2017.03.006

Generalized disjunctive programming model for the multi-period production
planning optimization: an application in a polyurethane foam manufacturing plant
Maria Analia Rodriguez?®, Jorge Marcelo Montagna?, Aldo Vecchietti?, Gabriela Corsano?”

L IDTQ-PLAPIQUI (CONICET-UNC), Av. Velez Sarsfield 1611, Ciudad Universitaria, X5016GCA,
Cordoba, Argentina
ZINGAR (CONICET-UTN), Avellaneda 3657, Santa Fe 3000, Argentina

*Corresponding author: Tel.: +54 342 4534451, Fax: +54 342 4553439.
E-mail: gcorsano@santafe-conicet.gov.ar

Highlights

e Production planning and stock management are simultaneously optimized.

e GDP modelis proposed to address the multi-period problem.
e The model is solved through a rolling horizon approach.
e Different tradeoffs among the integrated problem decisions are assessed.

e The presented approach is applied to a real plant operation in the PU foam industry.

Abstract

A Generalized Disjunctive Programming (GDP) model for the optimal multi-period production
planning and stock management is proposed in this work. The formulation is applied to a polyurethane
foam manufacturing plant that comprises three stages: a first step that produces pieces with certain
characteristics, a second process that involves the location of these pieces in a limited area and a third
stage where pieces are stored in dedicated spaces. This article shows the GDP capabilities to provide
a qualitative framework for representing the problem issues and their connections in a natural way,
especially in a context where decisions integration is required. Due to the multi-period nature of the
planning problem, a rolling horizon approach is suitable for solving it in reasonable computing time.
It serves as a tool for analyzing the trade-offs among the different costs. Through the examples, the

capabilities of the formulation and the proposed resolution method are highlighted.
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