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Optimization and numerical simulation of cathodic protection
of tank bottom plate under stray current interference
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Abstract

With the widespread application of oil and gas storage and transportation facilities, buried storage tanks are prone to stray current
interference in complex electrical environments, leading to imbalanced cathodic protection of tank bottoms. This study investigates
the variation patterns of cathodic protection effectiveness under different stray current intensities based on electrochemical corrosion
theory and finite element simulation methods. By establishing a three-dimensional potential field model, we analyze potential
distribution, current density, and interference propagation characteristics, while validating model reliability through field data.
Results indicate that when stray current density exceeds 20 A/m?, the protective potential of tank bottoms shifts significantly,
resulting in approximately 35% reduction in protection efficiency. Optimizing anode layout and implementing multi-point feedback
control improved potential distribution uniformity by 27%. This research provides scientific basis for anti-interference design and
engineering applications of cathodic protection systems in complex electrical environments.
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