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Abstract >> The Hazard and Operability Study (HAZOP) is a widely used method
for ensuring process safety, but it still relies on expert judgment. As a result, the
analysis is time consuming and often lacks consistency. In this study, method-
ology for prediction of frequency and severity of HAZOP was proposed using
Large Language Models (LLMs) and multioutput logistic regression model. The
results demonstrated that the LLM-based preprocessing approach achieved the
highest prediction accuracy, while the direct LLM prediction showed strong con-
textual reasoning but lower accuracy. These findings suggest that the hybrid of
LLM and machine learning currently offers the most practical balance between
interpretability and accuracy. Furthermore, with the advancement of large-scale
and multimodal Al models, automated and standardized HAZOP analysis is ex-
pected to become increasingly feasible in the near future.
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Fig. 3. Confusion matrix of multioutput logistic regression
with LLM based data process for (a) frequency and (b) severity
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