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Construction and Practice of a Whole-Life-Cycle Equipment Operation and Maintenance
Management System for Offshore Photovoltaic Power Stations
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Abstract: Offshore photovoltaic power stations are exposed for long periods to harsh compound environments characterized by
high salt spray, strong typhoons, tidal scouring, and biological attachment. Equipment operation and maintenance face problems
such as rapid corrosion, poor accessibility, and high safety risks. Traditional segmented and passive operation and maintenance
methods can no longer meet the reliability requirements of large-scale development. This paper mainly studies whole-life-cycle
equipment operation and maintenance management for offshore photovoltaic power stations, analyzes the special constraints
imposed by the offshore environment on equipment operation and maintenance, and proposes a whole-life-cycle operation and
maintenance management framework covering four stages: design and manufacturing, construction and installation, operation
and maintenance, and decommissioning and dismantling. According to actual engineering operation data in 2025, the average
annual operation and maintenance cost of offshore photovoltaic projects reaches 0.1-0.15 yuan/W, about 3-5 times that of
land-based projects, while the annual fuel cost of a single operation and maintenance vessel exceeds 800,000 yuan. This paper
discusses the main components of the system from four aspects: standardization of organizational structure, institutionalization
of operating procedures, platform-based digital monitoring, and closed-loop performance improvement.
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