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Abstract

Background and Aim: The present study was conducted in 2023 with the aim of developing a model for predicting the risk of leakage
accidents in two 42-inch and 48-inch oil transmission pipelines located in southwestern Iran through the integration of the Kent
Muhlbauer risk assessment method and Artificial Neural Networks (ANNs).

Methods: In this study, five indices of the Kent Muhlbauer method, including third-party damage, corrosion, design, incorrect operation,
and leak impact factor, were used as input variables. Multi-Layer Perceptron (MLP) and Radial Basis Function (RBF) neural network
models were developed to estimate accident risk levels across ten different pipeline zones. The neural network architectures consisted of
an input layer, hidden layers, and an output layer. Model performances were evaluated and compared using the Mean Squared Error
(MSE) and correlation coefficient (R).

Results: The results indicated that Zone 5 (the Jarahi River crossing section) exhibited the highest risk level according to the Kent
Muhlbauer method, with priority numbers of 2.7684 and 2.8475 for the 42-inch and 48-inch pipelines, respectively. The risk levels
associated with the 48-inch pipeline were generally higher than those of the 42-inch pipeline. The artificial neural network modeling
results showed that the MSE values for the MLP and RBF networks were 0.00015891 and 0.0002917, respectively, while the
corresponding R values were 0.7767 and 0.7227. These results demonstrated acceptable agreement with the risk data derived from
qualitative expert judgments. Overall, the MLP network exhibited superior predictive performance compared with the RBF network.

Conclusion: Considering the presence of residential areas and populations living along the pipeline corridor, as well as environmentally
sensitive ecosystems such as reservoir lakes, the Jarahi River, sparsely forested regional habitats, and urban areas, oil transmission
pipelines possess considerable potential for accident occurrence and associated environmental consequences.
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