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Abstract

With the rising demand for natural gas in China and the promotion of the “double carbon” goal, con-
verting oil pipelines into gas pipelines has become a crucial approach to save costs, optimize
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pipeline networks, and improve resource utilization. This paper focuses on key issues in such con-
versions: First, it analyzes critical considerations, including understanding the basic conditions of
the original pipeline, evaluating the applicability of pipe materials, controlling brittle fracture, test-
ing crack arrest performance (e.g., Charpy impact tests), and assessing residual strength. Second, it
reviews domestic and international research progress on crack arrest performance, covering topics
such as crack propagation simulation for X80/X90 pipeline steel, the Battelle Two Curve Model
(BTCM), and fluid-structure interaction models (e.g., ABAQUS finite element analysis), with a focus on
the coupling relationship between the crack tip opening angle (CTOA), crack propagation speed,
and decompression wave speed. Finally, it outlines specific conversion steps (cleaning, in-line inspec-
tion, pipe replacement, equipment modification, pressure testing, and drying) and validates the fea-
sibility and safety of the conversion through successful domestic cases, such as the Pulin Pipeline,
Shuang-Wei Pipeline, and Ke-Wu DN529 0il Pipeline. The study provides theoretical support and
technical references for the engineering practice of converting oil pipelines to gas pipelines.
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