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Comparison and reliability analysis of defect detection techniques for circumferential
welds in natural gas long-distance pipelines

Wang Yu (Jinan Huatong Gas Engineering Co., Ltd., Jinan Shandong 250014, China)

Abstract: As the core connection structure of natural gas long-distance pipelines, the defect detection accuracy of cir-
cumferential welds directly affects the safety of the entire life cycle of the pipeline. This article is based on the perspective of
engineering applications, systematically comparing and analyzing the principles, characteristics, and applicable boundaries of
five mainstream technologies: radiographic testing (RT), ultrasonic testing (UT), time-of-flight diffraction (TOFD), phased
array ultrasonic testing (PAUT), and acoustic emission testing (AE). A four-dimensional reliability evaluation system is con-
structed, which includes detection accuracy, efficiency, adaptability, and economy. Quantify the probability of defect detec-

tion through Monte Carlo simulation.
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