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Abstract : critical power equipment in industries such as electricity generation and petrochemical processing,
steam turbine operational stability directly determines production safety and efficiency. Traditional
vibration fault diagnosis methods, relying on manual experience and single—signal analysis techniques,
suffer from limitations including delayed response and high misjudgment rates, making them inadequate
for monitoring modern high—parameter, large—capacity steam turbine units.With the rapid advancement
of intelligent algorithms and data-driven technologies, multi-source information fusion-based
diagnostic systems have emerged as a critical approach to enhance equipment reliability. Current
research focuses on innovative integration of intelligent algorithms with vibration signal processing
techniques, including data—driven monitoring methods, improved fruit fly optimization algorithms,
and coupled applications of wavelet transforms and neural networks—all of which have significantly
improved fault diagnosis accuracy and efficiency. However, practical engineering implementations
still face challenges such as data heterogeneity and real-time performance requirements, making the
development of integrated, intelligent diagnostic systems an urgent priority.
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