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Abstract

Purpose: This study aims to identify and evaluate the effective parameters in managerial and periodic inspections of the voltage
unit in a steel company to improve decision-making and reduce operational risks through the Fuzzy Analytic Hierarchy Process
approach.

Methodology: The research is applied—descriptive in nature. The FAHP model was employed to evaluate and weight the criteria.
In the first step, key factors influencing managerial inspections were identified through literature review and expert opinions.
Pairwise comparison questionnaires were then used to collect data, which were analyzed using MATLAB software.

Findings: The results revealed that technical factors such as equipment performance, employee safety, and cooling system
condition have the highest impact on improving managerial inspections. Moreover, environmental and human factors contribute
significantly to enhancing system sustainability and reducing operational hazards. The FAHP method effectively increased analytical
accuracy under uncertainty.

Originality /Value: The originality of this research lies in integrating fuzzy logic with hierarchical analysis for assessing qualitative
and quantitative factors in industrial environments. This model provides an efficient decision-making tool for preventive
maintenance and managerial process optimization by reducing uncertainty and improving prioritization accuracy.
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3 Multiple Attribute Decision Making (MADM) ¢ Fuzzy-based Analytic Hierarchy Process (FAHP)
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Figure 1- The most important activities of implementing TPM.
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Table 1- Comparative study of maintenance methods.
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Figure 2 - Process flowchart in fuzzy analysis used in this research.
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Figure 3- Steps of the FIS fuzzy inference system.
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Figure 4 - Diagram of a Sugno inference system.
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Figure 4- Diagram of a Sugno inference system.
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