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Optimization path of gas turbine operation and maintenance technology in power industry
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[Abstract] In the context of the global energy structure undergoing profound transformation and driven by the
'dual carbon' goals, the power industry, as a core sector in energy supply, directly impacts the efficiency of energy
transmission and the reliability of power supply through the safe and stable operation of gas turbines and steam
engines. This article systematically examines the multidimensional challenges faced by current maintenance and
operation technologies for gas turbines and steam engines in typical applications within the energy and power
sectors: structural aging due to long—term high—load operation, delayed responses from traditional fault diagnosis
techniques under complex conditions, and operational efficiency bottlenecks resulting from reliance on manual
inspections and experience—based judgments.

By conducting in—depth research on cutting—edge technologies such as intelligent monitoring, condition—based
maintenance , and digital management, an innovative system for optimizing locomotive operation and
maintenance technology has been proposed.In terms of equipment monitoring, a smart sensor network based on
the Internet of Things (IoT ) is proposed, integrating big data analysis and machine learning algorithms to
achieve real—time collection of equipment operation parameters and early warnings of abnormal conditions.At
the level of operation and maintenance management, a cloud computing—based digital operation and
maintenance platform is designed to integrate the entire lifecycle data of equipment, enabling intelligent
scheduling of operation and maintenance processes and precise resource allocation.In terms of maintenance
technology innovation, advanced non—destructive testing and repair technologies, such as laser cladding and
ultrasonic testing, are promoted to effectively enhance the health management level of equipment.

This research aims to provide theoretical basis and practical reference for electric power enterprises to break
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through the shackles of traditional operation and maintenance mode and build a forward—looking and intelligent

operation and maintenance system, so as to help achieve multiple goals such as reducing operation and

maintenance costs, improving equipment reliability and continuous and stable power supply, which has

important practical significance for promoting the high—quality development of the power industry.

[Key words] electric power industry; gas turbine; steam engine; operation and maintenance of machinery;

technical optimization
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