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Abstract

Oil, gas, and petrochemical projects require proactive approaches to welding
quality risk management due to their technical complexity and the high costs
associated with welding defects. Despite the implementation of international
standards and non-destructive testing (NDT) methods, the recurrence of
welding defects and excessive reliance on experts’ tacit knowledge remain
major challenges in these projects. This study develops and validates a
Knowledge-Based Welding Quality Risk Management Framework (KB-
WQRM) by integrating expert knowledge, NDT data, non-conformance
records, and project lessons learned. The proposed framework was validated
through the analysis of real data from four industrial execution projects and
expert evaluation using the Delphi method. Furthermore, Root Poor Restart
(RPR) was introduced as a leading indicator of welding quality risk. The
results demonstrated that identifying and controlling RPR can reduce critical
welding defects and enhance quality decision-making.

Keywords Knowledge Management; Welding Quality Risk Management; KB-WQRM; Root Poor Restart (RPR); Non-
Destructive Testing (NDT); Welding Defects
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