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Abstract

As the core link in the engineering application of CCUS technology, supercritical CO:z injection wells
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face a complex corrosion environment characterized by high temperature, high pressure, multi-im-
purity coupling, and multiphase flow erosion. Wellbore corrosion failure directly threatens engi-
neering safety and long-term operation, and accurate corrosion prediction is a critical prerequisite
for corrosion prevention and control. This paper focuses on corrosion prediction models for super-
critical CO: injection wells. It systematically reviews the research status, applicable scope, and lim-
itations of traditional empirical models, semi-empirical models, and mechanistic models. It high-
lights the application progress of advanced algorithms such as machine learning and neural net-
works in corrosion prediction, and analyzes the adaptability and existing problems of different
models in supercritical COz wellbore corrosion prediction. Finally, the future development trends
of corrosion prediction models are prospected. Studies show that although traditional models have
laid a theoretical foundation for corrosion prediction, they are limited by the complexity of multi-
factor coupling and are difficult to adapt to the extreme working conditions of supercritical CO:
wells. Intelligent prediction models represented by machine learning and neural networks have
become the frontier development direction of supercritical COz corrosion prediction by virtue of
their strong nonlinear fitting and multi-source data processing capabilities. However, they still suf-
fer from insufficient sample data, poor model interpretability, and lack of engineering verification.
In the future, it is necessary to promote the integration of traditional mechanistic models and intel-
ligent algorithms, and build an integrated corrosion prediction model driven by multi-field cou-
pling and data, so as to provide accurate technical support for the corrosion prevention and control
of supercritical CO: injection wells.
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Table 1. Comparison of corrosion prediction models for wellbores under supercritical CO2 injection
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