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Technical and Economic Analysis of Aging Urban Gas Pipeline Network Upgrading
and Renovation

Liu Qiang (Jinan Huatong Gas Engineering Co., Ltd., Jinan Shandong 250000, China)

Abstract: The aging and failure of urban gas pipelines have become a critical issue threatening public safety and energy
security. Traditional renovation models suffer from limitations such as singular technical approaches and one-sided economic
evaluations. This paper focuses on technological innovation and theoretical optimization, beginning with a theoretical analysis
of the failure mechanisms of aging pipelines. It constructs an integrated technical system of ~“smart detection-graded renova-
tion-long-term protection,” thoroughly elaborating the theoretical principles and applicability logic of trenchless technology
and anti-corrosion repair techniques. Meanwhile, based on the life-cycle cost theoty, it establishes a multi-dimensional eco-
nomic evaluation framework, overcoming the constraints of conventional cost accounting. The study demonstrates that graded
renovation technology based on theoretical adaptation can achieve dual improvements in renovation efficiency and safety. The
application of life-cycle cost theory provides a more scientific reflection of the long-term benefits of renovation projects, offer-

ing solid theoretical support and practical guidance for the renovation of aging urban gas pipelines.
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