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[Abstract] As the core support for maritime navigation, marine power supply systems determine the operational
safety and reliability of vessels through their power quality. With the widespread adoption of power electronic
equipment, harmonic pollution has become increasingly severe, rendering traditional fixed sampling rate
harmonic analysis techniques inadequate for capturing the dynamic operational characteristics of marine power
systems. This paper examines the unique requirements of marine power supply systems, elucidates the
fundamental principles and implementation approaches of software—based variable sampling rate technology,
analyzes key application aspects for harmonic detection, analysis, and mitigation, and explores optimization
strategies for technical implementation. The findings provide theoretical foundations and practical references for
enhancing power quality and ensuring stable vessel operations.
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