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Research on Key Technologies for Welding Quality Control in Long-Distance

Natural Gas Pipelines

Hu Xiaodong (Sinopec Petroleum Engineering&Construction Shengli Corporation,Dongying Shandong 257000,
China)

Abstract: Taking the quality control of long-distance natural gas pipeline welding as the research subject, this study
focuses on core issues such as frequent welding defects under complex working conditions, insufficient process adaptability,
and disconnected management procedures. Key technical methods are proposed, including multi-dimensional magnetic
field interference control, dynamic optimization of welding processes, and closed-loop quality management throughout the
entire process. These methods are validated through the case study of the high-pressure parallel section in the East Mainline
Project of Shandong Pipeline Network. After applying these technologies, the first-time welding pass rate increased
from 96.32% to over 98%, while the incidence of interlayer incomplete fusion defects decreased by 80%. This effectively
ensures pipeline structural integrity and operational safety. The technical solution has demonstrated strong practicality and
applicability in engineering, making it highly valuable for promotion.
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