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using Electrical Potential Method
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POSITIONING ESTIMATION AND SIZING
IDENTIFICATION OF COATING DEFECT IN PIPELINE
USING ELECTRICAL POTENTIAL METHOD

Fumio Kojima
Abstract

This paper is concerned with a computational method for estimating positioning and sizing of defects in underground
pipeline. Suitable maintenance of infrastructures is an important issue for their safety operations. Electrical potential method
is one of the conventional nondestructive testing used in such maintenance techniques. In this method. sensors on the road
can capture electrical signals leaked from coating defects of pipeline. There have been crucial problems for characterizing
signals if there are adjacent corrosions on the pipe. It is difficult to distinguish such multiple defects directly from
measurement data affected by various kinds of environmental conditions. One possible method is to construct a numerical
model of nondestructive testing method and to consider an inverse algorithm using the numerical scheme in cooperation
with measurement data.

In this paper. we propose a computational method for recovering and finding adjacent defects using a mathematical
model of the corresponding electrical potential method. First, we summarize outline of underground-pipeline maintenance
method using electrical potential method. Based on finite element method related to electrical potential problem. an inverse
analysis for the problem is proposed. Secondly. laboratory experiments are performed in the testing environments. The
effectiveness of the proposed numerical model is shown with the laboratory experiments. Finally, an inverse algorithm is
proposed for estimating position and for sizing of adjacent defects.  The proposed algorithms are composed of two steps.
One step is to estimate the position of defects and the second step is to characterize the size of defects using Quasi-Newton
method. Throughout the computational experiments, the validity of the proposed method is also demonstrated.
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