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Abstract: High temperature and high pressure steam pipelines are subjected to complex thermal stress during long-term service, which
can easily cause damage such as creep, fatigue, and cracking, seriously affecting equipment safety and operating life. By establishing a
thermal coupled finite element model to analyze the temperature field and stress distribution of pipelines under different operating
conditions, high-risk areas and their stress evolution trends can be identified. Combined with creep damage theory and low cycle
fatigue life models, the remaining life of key parts can be predicted, providing quantitative basis for pipeline maintenance strategies

and life extension plans, and improving operational management and safety assurance capabilities.
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