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Abstract

As the core component of thermal power plant heat systems, steam turbine condenser tubes are prone to leakage and perforation
under prolonged exposure to high temperatures, humidity, and corrosive environments, significantly impacting unit efficiency and
safety. This study systematically analyzes the mechanisms and detection technologies for condenser tube leakage, reviews mainstream
diagnostic methods including negative pressure testing, tracer gas detection, acoustic emission, and infrared thermography, and
evaluates their engineering applicability. Through case studies, it examines limitations of traditional maintenance approaches and
proposes optimized strategies including intelligent online monitoring, scheduled maintenance, preventive repair, and full lifecycle
management. Practical results demonstrate that these optimization measures enhance early leakage detection rates, extend equipment
lifespan, and reduce operational costs. The research provides theoretical and engineering support for condenser pipeline management
and fault prevention in thermal power plants, promoting equipment intelligence and safe operation.
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