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Abstract The landing section of submarine pipelines is prone to mixed interference 

from stray currents, exacerbating corrosion issues. The corrosion behavior and 

prediction methods for corrosion rates under severe pipe-to-soil potential fluctuations 

remain areas of study. This paper introduces a novel real-time calculation method for 

interference corrosion rates grounded in the principle of equivalent circuit response 

under overpotential driving. By analyzing the corrosion kinetics process, it is evident 

that pipe-to-soil potential fluctuations induce significant non-Faradaic effects, and the 

characteristics of these fluctuations substantially impact the proportion of non-Faradaic 

processes, influencing corrosion rates. This calculation method effectively isolates the 

influence of non-Faradaic processes on corrosion rates, achieving a prediction 

accuracy exceeding 85%. Furthermore, this approach calculates corrosion rates based 

on corrosion current, mitigating the influence of objective factors like corrosion factors 

and environmental temperature and enhancing its applicability. The relevant 

achievements are of great significance for the comprehensive perception of corrosion. 
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