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Technical Pathways and Benefit Analysis for the Aging and Renovation of Urban
Gas Pipelines

Lu Baoyuan (Jinan Energy Engineering Group Co., Ltd., Jinan Shandong 250000, China)

Abstract: In China, the proportion of aging pipelines in urban gas networks has reached a level requiring focused at-
tention, with frequent leakage incidents caused by aging posing a critical threat to urban safety operations. Based on the life-
cycle management concept, this study constructs an integrated technical pathway of “precise inspection-risk grading-dif-
ferential renovation-smart operation and maintenance,”  systematically integrating advanced technologies such as ultrasonic
guided wave inspection, CIPP in-situ cured-in-place pipe rehabilitation, and the application of new environmentally friendly
pipe materials. Through typical urban renovation case studies, the research conducts theoretical benefit analysis from four
dimensions: safety, economy, environment, and society. The findings indicate that new renovation technologies can signifi-
cantly reduce pipeline accident risks, optimize lifecycle cost structures, and minimize environmental impacts, providing a
solution combining engineering theory and practical implementation for the aging renewal of urban gas pipelines, thereby

supporting urban safety and low-carbon transformation.
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