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Abstract : As the core component of the energy system, the operational efficiency and intelligentization level of
thermal power plants directly affect the implementation of national energy strategies. The traditional
centralized architecture has significant limitations in data transmission latency, processing capacity,
and real-time performance, making it difficult to meet the response requirements of massive real-
time data in the new power system.This paper proposes a real-time data acquisition and analysis
platform for thermal power plants based on edge computing. Through a three-tier architecture of "edge
collection, cloud-based scheduling, and local control”, the platform achieves localized data processing
and cloud-based collaborative optimization. The study employs a multi—-source heterogeneous sensor
network with hierarchical redundant transmission design, integrated with IEEE 1588v2 time synchronization
protocol and forward error correction (FEC) coding mechanism, ensuring spatiotemporal accuracy and
transmission reliability in data acquisition.The hardware architecture incorporates modular edge computing
terminals integrating FPGA preprocessing units with embedded analysis platforms, enabling millisecond—
level localized data processing. Experimental results demonstrate that this configuration reduces control
response time by over 40% while maintaining a packet loss rate below 0.1%, significantly enhancing
system real-time performance and operational reliability.

Keywords : thermal power plants; edge computing; real-time data acquisition; data analytics platform;
predictive maintenance
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