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Abstract: High-humidity and high-salinity environments pose serious threats to the long-term reliable operation of photovoltaic
equipment. This paper analyzes environmental characteristics and their influence mechanisms, studies two major failure
mechanisms, namely damp-heat aging and salt-spray corrosion, and reviews reliability testing methods such as accelerated
aging test design, coupled salt-spray and humidity testing, online performance characterization, and life prediction. Based on
failure mechanisms and testing methods, reliability improvement paths are proposed from four aspects: material selection and
surface protection, improvement of encapsulation structures, corrosion-resistant design of electrical systems, and operation,
maintenance, and condition assessment. The study provides technical reference for the design selection, operation, and
maintenance management of coastal and offshore photovoltaic power stations.
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