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Analysis of Fault Prediction and Maintenance Management Methods for
Marine Equipment
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Abstract : The development of fault prediction and maintenance management technologies for marine equipment
has brought revolutionary changes to the maritime industry. Traditional periodic maintenance and
post—failure repair models can no longer meet the demands for efficient operation of modern vessels,
as the harsh marine environment continuously increases the risk of equipment failures. Condition—
based monitoring technology, through real-time data acquisition, enables the early identification of
abnormal equipment states. Predictive maintenance technology, combined with artificial intelligence
algorithms, can reduce equipment failure rates by 37% and extend overhaul intervals by 30%. A digital
maintenance management system integrates sensor networks with cloud computing and machine
learning technologies to achieve intelligent diagnosis and early warning of equipment conditions.
Experimental validation demonstrates that vessels incorporating predictive maintenance technologies
can reduce maintenance costs by 22% and significantly enhance equipment reliability, providing crucial
technological support for the intelligent development of the marine industry.

Keywords : marine equipment; fault prediction; maintenance management; condition-based monitoring;
predictive maintenance
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