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Abstract

Marine observation networks rely on efficient and reliable energy transmission technologies for long-term operation. Traditional dry-
mate or wet-mate connectors suffer from electrochemical corrosion and sealing failures under high-pressure, high-salinity conditions,
leading to reduced efficiency and higher maintenance costs. This study investigates a mid-voltage high-power wireless power
transfer (WPT) system using an LCC-S resonant compensation topology to enhance energy supply reliability and environmental
adaptability. Experimental results show that the proposed system achieves stable constant-voltage output across a wide load range,
a peak efficiency of 90.4% (compared to 78.2% with conventional SS topology), and maintains temperatures below 60°C during
8-hour continuous operation, demonstrating its practical feasibility. The LCC-S topology effectively addresses challenges in voltage
regulation and efficiency optimization for underwater WPT applications. Future work will focus on high-permeability core materials,
electromagnetic shielding, and fault-tolerant designs for deep-sea high-pressure environments.
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