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Research on the Construction and Reliability of an Independent Power Supply System for
Highway Tunnel Clusters Based on Distributed Photovoltaics
Huang Zhaogian  Su Shijie
Yunnan Transportation Engineering Quality Inspection Co., Ltd.

[Abstract] Addressing the insufficient power supply reliability in highway tunnel clusters located in remote
mountainous regions of China, this study proposes an independent power supply solution utilizing distributed
photovoltaic technology. Built upon a tripartite architecture integrating photovoltaics, power generation, energy
storage, and intelligent control, the system provides highly reliable power support for critical tunnel loads
through optimized capacity allocation and multi—source coordinated control strategies. Engineering practice has
demonstrated that the system effectively matches the electrical characteristics of tunnels, ensuring the safe and
stable operation of electromechanical facilities without reliance on external power grids. Reliability modeling
and practical test results confirm that the system's power supply continuity significantly surpasses that of
traditional grid—plus—diesel power supply methods.
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