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A Detection Method for Corrosion Prevention Status of Submarine Pipelines
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ABSTRACT: A non-contact detection method for the corrosion protection status of submarine pipelines is introduced, and the
feasibility of this detection method based on the measurement of the remote reference electrode potential difference is verified.
The principle of the non-contact detection method based on the measurement of the remote reference electrode potential differ-
ence is discussed, the potential of the 964.6 m long submarine pipelines is simulated and calculated by the numerical simulation
software, and the distribution law of the overall potential of the submarine pipelines buried within 200 m water depth under 5
different working conditions is analyzed. The more uniform the distribution of the effective sacrificial anodes in the submarine
pipelines is and the farther they are away from the pipelines, the more consistent the overall potential distribution of the pipe-
lines is and the more accurate the pipeline protection potential detection based on this method is; the more seriously the pipeline
corrosion protection layer is damaged, the better the detectability of the sacrificial anodes is. The environmental electric field
gradient around the submarine pipelines at the end of their design life is large, which provides a theoretical basis for the
non-contact detection method based on the measurement of the remote reference electrode potential difference and confirms the
effectiveness of this detection method.
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Fig. 3 Numerical curve diagram of potential distribution when
all anodes are working normally
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Fig.5 Numerical curve diagram of potential distribution when
only one anode fails
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