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Abstract

Water and wastewater management in oil refineries requires simultaneous decision-making based on
operational data, technical constraints, and strategic considerations. The aim of this study is to evaluate
the status of the wastewater treatment plant of the Kermanshah Oil Refinery and to determine an
appropriate strategy for improving wastewater reuse through a hybrid framework of strategic
management quantitative tools and multi-criteria decision making methods. In this study, the technical
information affecting the treatment plant and wastewater reuse, along with the expert opinions of
refinery managers and specialists, were collected and analyzed. Based on operational data, the amount
of generated wastewater from the treatment plant is approximately 75 m?/h. The results of internal and
external factor analysis indicated that the main challenges of the treatment plant include fluctuations in
influent quality, limitations in process control, and the lack of real-time monitoring systems, which
hinder the achievement of stable operational performance in the existing system. Subsequently, the
output of the ELECTRE TRI model was used for classifying and weighting factors in the internal and
external factor evaluation matrices, and the selected strategies were assessed using the Quantitative
Strategic Planning Matrix (QSPM). The results showed that strategy WO1, based on the implementation
of a supplementary treatment scheme and enhancement of process control systems, with a score of 4.048
compared to WO2 with a score of 3.428, holds the highest priority. Accordingly, upgrading advanced
treatment and process monitoring can provide a more suitable pathway for increasing wastewater reuse
potential, reducing pressure on freshwater resources, and improving the operational sustainability of the
Kermanshah Oil Refinery wastewater treatment plant. The findings indicate that adopting a strategic
management approach based on multi-criteria decision-making models strengthens the pathway toward
sustainable development of the refinery’s wastewater treatment system.

Keywords: Wastewater treatment plant of oil refinery, Wastewater reuse, ELECTRE TRI model,
Sustainable development
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1- Multi-Criteria Decision Making - MCDM
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3- Quantitative Strategic Planning Matrix
4- Analytic Hierarchy Process

5- Internal Factor Evaluation Matrix

6- External Factor Evaluation Matrix

7- Concordance

8- Discordance

9- Credibility Index

10- Attractiveness Score

11- Total Attractiveness Score

12- Weaknesses-Opportunities
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