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Problems and Experience Summary in Renovation of Aging Gas Facilities

GAN Xiuhua, ZHU Jiangwei
CCCC Urban Energy Research and Design Institute Co., Ltd.

Abstract: With the acceleration of urbanization, the safety risks associated with aging gas facilities have become
increasingly severe. Gas pipeline networks in many old residential areas suffer from hidden dangers such as corrosion,
aging, and gas leakage, while some communities still rely on traditional bottled liquefied petroleum gas (LPG), which
poses inconveniences in transportation and significant safety hazards. Based on this current situation, this paper
analyzed the renovation challenges, implementation measures, and key design considerations for aging gas facilities.
Drawing on relevant renovation experience, it proposed targeted renovation strategies and technical solutions, aiming to
provide theoretical support and practical references for the upgrading of gas pipeline networks in old residential areas.
The goal is to eliminate safety hazards, improve residents’ quality of life, and promote sustainable urban development.
Keywords: gas renovation; problem analysis; implementation measure; key design consideration
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Research on Identification of Gas Theft Behavior Based on Fusion Analysis
and Recommendation Models

ZHU Lian'?, PENG Dajiang', GUO Yunkun?, LYU Wenxuan', LIU Shuai'
1. Internet of Things Technology Research Institute, Chengdu Qianjia Technology Co., Ltd.;
2. Sichuan Chuangang Gas Co., Ltd.; 3. School of Automation, Chengdu University of Information Technology

Abstract: Gas theft directly causes economic losses to gas enterprises and poses a threat to public safety. Traditional
detection methods suffer from high false alarm rates and substantial manual verification costs. This paper designed
a two-stage intelligent identification system. In the first stage, efficient preliminary screening was achieved based
on temporal characteristics of gas consumption through methods such as fluctuation threshold detection and pattern
deviation analysis. The second stage deeply integrated user attribute information with dynamic gas consumption
features, employing deep learning to construct an adaptive feature-crossing mechanism for precise discrimination. A
cascade architecture of “logical coarse screening and deep fine judgment” generated a high-confidence list of abnormal
gas consumption. The intelligent disposal recommendations significantly reduced manual verification costs, providing
dual guarantees for economic efficiency and safety in gas safety governance.

Keywords: gas theft detection; multi-dimensional data fusion; deep learning; anomaly detection; gas safety
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