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Abstract

As core heavy-duty equipment for port cargo handling and transshipment, gantry cranes currently face prolonged challenges of high
load capacity, frequent operational cycles, and harsh working conditions. Recurrent electrical failures not only cause equipment
downtime and reduced port efficiency but may also lead to safety incidents. Therefore, conducting thorough electrical fault analysis
and preventive measures is crucial. Optimizing electrical system design and implementing predictive maintenance strategies
can effectively control fault progression at the source, ensuring safe crane operation. This study systematically analyzes typical
characteristics of five major electrical fault categories—including hoisting mechanisms, luffing mechanisms, rotating mechanisms,
traveling mechanisms, and power supply systems—and proposes practical preventive countermeasures for industry professionals.
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