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Abstract - Mathematical modeling on the corrosion of the steel casing and main
pipe due to the protection current resulting from a cathodic protection sustem was
carried out using boundary element method. The model is consisted of Laplace’s
equation with non-linear boundary conditions(Tafel equations) and the iterative
technique to determine the miexed potential of the steel casing. The model is applied to
the normal steel casing section as well as abnormal one with defects such as metal
touch and insulation defects. From the modeling procedure, we can calculate the
potential distributions and current density distributions of the system. The theoretical
results of the qualitatiive corrosion aspect along the steel casing and main pipe agree
well with the experimental results within the experimental conditions studied.
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Fig. 2. Stray current density distribution
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Fig. 4. Stray current density distribution
on the external surface of casing
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