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Analysis of Photovoltaic Communication Fault Troubleshooting and
Maintenance in the Power Industry
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Abstract : The communication system of photovoltaic power plants plays a crucial role in data collection, remote
control, and grid connection management. Its stability directly affects power generation efficiency and
operational safety. Addressing common issues in photovoltaic communication networks, such as physical
layer interruptions, protocol mismatches, and equipment failures, this paper systematically outlines the
communication system architecture and fault classification methods. It analyzes fault diagnosis techniques
at the physical layer, equipment level, and protocol layer. Based on the practical principles of “restoring
connectivity first, then repairing; using remote solutions before on-site intervention,” the paper optimizes
the step—-by—step troubleshooting process. It also proposes system-level strategies for fault detection,
including hierarchical troubleshooting, log analysis, and remote diagnostics. Preventive maintenance
measures, such as regular inspections, spare parts management, and emergency response procedures,
are also discussed. By establishing a hierarchical framework for fault handling, this approach enhances
the ability of field technicians to respond quickly and effectively to faults, ensuring the reliable operation of
photovoltaic power plant communication systems.

Keywords : photovoltaic power plant; communication failure; physical layer troubleshooting; protocol
matching; preventive maintenance
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