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A three—level progressive prediction system for pipeline erosion risks
Chaofan Wang Mingwei Cui  Ziyan Feng Yujie Sui  Jinjian Liu
Shandong University of Aeronautics

[Abstract] This article systematically elaborates on the three main methods for evaluating pipeline erosion risks
—qualitative, semi—quantitative, and quantitative evaluation methods. It analyzes the characteristics and
applicability of each method, and points out the limitations of traditional risk assessment methods in terms of
predictability and reliability. To enhance the accuracy of erosion risk management,a "three—level progressive"
prediction system centered on Computational Fluid Dynamics (CFD) and combined with traditional empirical
methods is proposed. This system initially screens risk points through the empirical—driven layer, verifies the
mechanism quickly through the CFD rapid verification layer, and achieves precise prediction and operation
decision—making through the CFD precise diagnosis layer, forming a closed—loop management process from
macro to micro and from experience to mechanism. The article further analyzes the advantages of this system in
terms of efficiency and accuracy balance, integration of experience and mechanism, and decision support. At the
same time, it also points out its potential limitations in system construction complexity, dependence on empirical
basis, and compromise in model accuracy, providing a systematic engineering solution for pipeline erosion risk
prediction and management in the petrochemical industry.
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