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Strategies for Balancing Economic Efficiency and Safety in the Renovation and
Upgrading of Urban Aging Gas Pipeline Networks
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Zhang Yukun (Shandong Ganghua Gas Group Co., Ltd., Jinan Shandong 250000, China)

Abstract: As urbanization continues to advance in China, the renewal and upgrading of aging urban gas pipelines
have become a critical livelihood safeguard project essential for ensuring urban safety operations. Addressing the prominent
contradiction between economic investment and safety benefits in aging pipeline renovation, this paper focuses on achieving
maximum safety benefits under budget constraints. It constructs a lifecycle cost evaluation model, comprehensively
incorporating key elements such as remaining service life of pipelines, risk level classification, renovation cost estimation,
and potential accident loss assessment. A decision-making approach for differentiated renovation plans based on risk
grading is proposed. Through practical cases from multiple cities, the study conducts an in-depth analysis of the impact of
material selection, technological innovation, and funding mobilization on balancing strategies. Ultimately, a comprehensive
pipeline renewal and upgrading solution that balances economic feasibility with long-term safety is developed, providing
practical reference for advancing the modernization of urban gas safety governance systems.
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