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Abstract: Before 2015, the girth welds in most pipelines were mostly realized by means of semiautomatic welding. And due to harsh
environmental conditions, the occurrence probability of weld defects is higher and the defects may influence the safe operation of gas
pipelines during the service. In order to accurately evaluate the self height of a girth weld defect in gas pipelines, this paper prepares the
samples with upper surface, lower surface and buried defects by taking the pipeline girth weld of common specifications as the object.
Nondestructive testing and self height measurement of defects are carried out by means of nondestructive testing technologies such as
PAUT, TOFD, TECA and FGI, respectively. Then, the metallographic anatomy is performed on the defects one by one, and their actual
height is measured by using the laser confocal method. Finally, a theoretical model for predicting the real self height of defects based on
nondestructive evaluation results is established through data capacity increase and regression statistical methods by taking the nonde-
structive measurement result of self height as the independent variable and the anatomical measurement result as the dependent variable.
In addition, the prediction effect of the model is verified by using the defect data, which is not involved in the modeling. And the follow-
ing research results are obtained. First, for the defects prefabricated in this study, the accuracy error of TOFD testing method is mostly
within 2 mm, while that of PAUT testing method is mostly greater than 2 mm. Second, when the proposed prediction model for self height
of pipeline girth weld defects based on the combined nondestructive testing method is used to predict the self height of girth weld defects,
the prediction accuracy is less than 1 mm, which meets the requirements of pipeline detection and applicability evaluation. In conclusion,
the application of this model to predict the self height of defect reduces the limitations of existing nondestructive testing methods and
testing processes on the inspection accuracy, improves the data accuracy of the self height of defect and the accuracy of the applicability
and safety evaluation of pipeline girth weld, and meets the requirements of comprehensive detection, safety evaluation and pipeline girth
weldrepair.
Keywords: Gas pipeline; Girth weld; Defect height; Nondestructive quantification; Data capacity increase; Regression analysis; Predic-

tion model
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