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Abstract

Boiler pressure vessel pipeline systems, as core equipment in power production, have corrosion issues that directly impact operational
safety and economic benefits. This study thoroughly analyzes the corrosion mechanisms of boiler pressure vessels and pipelines
and the key elements for constructing protective systems. It highlights the critical importance of anti-corrosion work in ensuring
safe operation of equipment, proposing three major principles: systematic protection, scientific detection, and dynamic adaptation.
Addressing practical engineering needs, the article elaborates on two main protective strategies: the integration of multiple detection
technologies and the upgrading of surface protection processes. The integration of detection technologies emphasizes the synergistic
application of ultrasonic, radiographic, and eddy current methods, while surface protection processes focus on building multi-layer
barrier systems and studying material compatibility. Research findings indicate that a comprehensive anti-corrosion system effectively
extends equipment lifespan, reduces unplanned downtime risks, and lays a solid foundation for the safe and stable operation of the
power system, achieving dual values of economic efficiency and safe production.
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