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Prediction of Corrosion Rate of Submarine Pipeline based on KPCA-GA-ELM

GAO Shuai
(CNOOC China Limited, Shenzhen Branch, Shenzhen 518000, Guangdong, China)

Abstract: In order to master the corrosion situation of submarine pipeline and ensure the safe operation of pipeline, by sorting
out the corrosion factors in the marine environment, eight main factors affecting the corrosion rate of submarine pipelines were
determined. The influencing factors were optimized by KPCA, and the optimized samples were put into the exireme learning
machine (ELM) for training. The influencing factors were taken as input and the corrosion rate as output. An improved genetic
algorithm (GA) was used to optimize the input weight and hidden layer bias of ELM. The results show that the maximum
relative error of KPCA-GA-ELM model is 2.43%, MSE and MAPE are 0.148 33 and 1.15, respectively. Compared with the
other three models, the prediction accuracy is the highest. The research results can provide technical support for improving the
integrity management level of submarine pipeline.
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