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Appropriate investment in safety controls to prevent future accident costs is a

beneficial strategy. This paper presents a mechanism to achieve the optimal level
of safety investment considering budget constraints. First, risk assessment was
conducted using the FMEA method, and then the data related to the probability
of occurrence and detection of risks were converted into fuzzy numbers. With the
help of an expert team, the costs of accidents, the costs of proposed controls, the
impact of each control on risk reduction, and the company's degree of fault in
each incident were estimated. Using nonlinear programming with zero-one
variables, the problem was modeled, and after executing the model, the available
budget was optimally allocated to the proposed controls. By implementing the
model in an oil refining company without budget constraints, it was found that
increasing investment up to a certain level reduces the company's total costs, but
beyond that point, further investment does not significantly reduce the total costs.
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