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Marine electromechanical equipment constitutes a critical component of ship power and operational
support, and its stable operation significantly impacts navigation safety and mission accomplishment.
Given the challenges posed by the complex fault mechanisms induced by the marine environment,
insufficient diagnostic accuracy under strong noise interference, and the lagging nature of traditional
maintenance modes, this paper comprehensively reviews the current research status of fault diagnosis
and intelligent maintenance technologies for marine electromechanical equipment. In—depth analysis is
conducted on the fault evolution mechanisms of typical electromechanical equipment in multi-physical
field coupling environments. The technical evolution of fault diagnosis methods begins with signal
denoising and feature enhancement, followed by multi-source information fusion, and then involves
intelligent diagnostic models. The core elements of the intelligent maintenance technology framework
encompass digital twins and the Internet of Things (loT). Predictive maintenance provides crucial
support for this framework. Current challenges include data imbalance, limitations in edge adaptation,
and multi-fault coupling, while future trends point towards digital twin—driven and collaborative group
management approaches. The hybrid intelligent paradigm, which integrates mechanism models with
data—driven methods, is regarded as a key pathway to overcome the bottleneck of reliable diagnosis
under complex ship operating conditions.

marine electromechanical equipment; fault diagnosis; intelligent maintenance; multi-source
information fusion; digital twin; predictive maintenance
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