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[Abstract] Urban centralized heating networks serve as critical infrastructure for public welfare in northern
China, where operational safety directly impacts livelihood security, energy efficiency, and urban public safety.
With the continuous expansion of centralized heating systems nationwide, the proportion of pipelines operating
beyond their design lifespan has steadily increased, leading to frequent safety incidents such as leaks and pipe
ruptures, posing significant challenges to operational safety management. Based on actual operational conditions
of urban heating networks, this paper systematically identifies four major categories of core safety
hazards—including pipeline structures, auxiliary equipment, operational control systems, and external
environmental factors—and conducts an in—depth analysis of their underlying mechanisms and contributing
factors. Addressing current deficiencies in heating industry safety management, the study proposes a
comprehensive safety management framework covering the entire lifecycle of heating networks, integrating
intelligent monitoring, standardized maintenance, tiered control mechanisms, and emergency response protocols.
The effectiveness of this framework is validated through practical engineering case studies.
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