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Effect of AC Stray Current and Stress Coupling on
Corrosion Behavior of Coated Damaged Pipelines
DONG Huan, MA Gui-yang, SUN Dong-xu "

(School of Petroleum and Natural Gas Engineering, Liaoning Petrochemical University, Fushun 113005, China)

[ Abstract] Due to the similarity in site selection between underground pipelines and power facilities such as high-voltage power lines
and urban rail transit power supply systems, underground pipelines are increasingly affected by stray currents generated by power facili-
ties. The impact of AC stray currents on the corrosion rate of pipeline coating defects were simulated and analyzed. The effects of pa-
rameters such as AC current magnitude, soil conductivity, internal pressure of the pipeline, stress, distance to grounding electrode,
and pipeline radius on corrosion were investigated in the study. The results indicate that when the stress on the pipeline is less than the
yield strength, the effect of stress on the corrosion caused by AC stray currents is relatively small. However, after the deformation of the
pipeline increases, serious corrosion will be induced by stress. The greater the AC current, the greater the corrosion at the defects of
the pipeline coating. The lower the AC frequency, the greater the corrosion at the defects of the pipeline coating. The closer the dis-
tance to the grounding electrode, the greater the corrosion at the defects of the pipeline coating. The higher the soil conductivity, the
greater the corrosion at the defects of the pipeline coating. The smaller the pipeline radius, the greater the corrosion at the defects of
the pipeline coating. These research findings are of significant importance for ensuring the safe operation of oil and gas transportation
pipelines under the influence of AC stray currents.

[ Keywords] AC stray current; stress; coating damage; numerical simulation
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Fig. 1 3D model of soil, buried pipeline, and

grounding pole of AC system
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Table 2 Parameters of stray current interference simulation condition of AC unipolar system
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Table 3 Model validation results
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