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Abstract : As the core platform for digital transformation in the energy sector, smart power plants epitomize
the inevitable evolution of power systems toward intelligent and networked architectures. Confronting
dual challenges from high renewable energy integration and increasingly complex equipment conditions,
traditional power plant management models have demonstrated significant limitations in data acquisition
precision and real-time response efficiency. Leveraging its high bandwidth, low latency, and massive
connectivity capabilities, 5G communication technology establishes next—generation infrastructure for smart
power plants. Through URLLC and eMBB network slicing, it enables differentiated resource allocation for
scenarios like generator monitoring and coal conveying system control. Combined with edge computing
node deployment at the edge, 5G private networks effectively reduce data processing latency while
enhancing real-time performance and reliability of production control systems. Data shows that 5G
applications in smart power plants have boosted equipment sensing capabilities by 40%, improved
fault prediction accuracy by 35%, and optimized production coordination efficiency by 28%, providing
critical technical support for secure and stable power system operations.

Keywords : smart power plant; 5G communication network architecture; intelligent operation and
maintenance system; network slicing technology
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