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Research on Factors Affecting the Operational Stability of Primary Equipment in Offshore

Photovoltaic Power Stations and Optimization Measures
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Abstract: Offshore photovoltaic power stations face challenges from complex marine environments, such as high salt spray,
high humidity, and strong winds and waves. The operational stability of primary equipment directly affects power generation
efficiency and safe service life. Compared with land-based photovoltaic power stations, fixed offshore photovoltaic systems use
pile foundations to secure supports and modules to the seabed, leaving equipment exposed for long periods to splash zones and
tidal range zones, where the corrosive environment is more severe. Fault mode analysis based on a fault tree model helps
identify weak links in the environmental adaptability of pile-fixed photovoltaic systems. This paper analyzes the influence of
marine environmental factors and equipment selection on operational stability. Focusing on key problems such as photovoltaic
module degradation, moisture intrusion in box-type transformers, cable corrosion, and misoperation of protection devices, it
proposes optimization measures from four dimensions: anti-corrosion technology, equipment selection, condition monitoring,
and operation and maintenance management.
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