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ABSTRACT: [Purpose]This study aims to explore the app-
lication and technical optimization of panoramic thermal
imaging perception systems in temperature monitoring of power
equipment, addressing the inefficiency and safety limitations of
traditional manual inspections and contact- based temperature

measurement methods, and enhancing the safety and intelligence

of power systems.[Methods]By integrating non-contact infrared
temperature measurement, dual-light fusion (thermal imaging
and visible light), and multi-sensor technologies (e.g., partial
discharge sensors), the system collects real-time temperature
data through the- rmal imaging sensors. It employs visual
image analysis, threshold-based alarms, and 24/7 monitoring to
intelligently identify and warn of abnormal heating. Three high-
low vol- tage system designs (e.g., wired/wireless transmission
arc- hitectures) were proposed to validate applicability. [Results]
Practical implementation in a 10 kV substation in Northeast
China demonstrated successful detection of a blade tempera-
ture anomaly (177.5°C), preventing potential equipment fai-
lures. The non-contact approach eliminated risks like metal
shedding, while multi-target monitoring per device reduced
manual inspection workloads. The system achieved overte-
mperature alerts (+0.5°Caccuracy), historical data tracking, and
multiple alarm mechanisms (e.g., sudden temperature changes),
reducing economic losses by over CNY 1 million. [Conclusions]
The panoramic thermal imaging system opt- imizes power
equipment maintenance processes, improves power supply
reliability and safety, and provides critical te- chnical support
for smart grid development. Future research should focus on
multi-scenario adaptability, sensor integra- tion, and promoting

technical standardization for large-scale applications.

KEY WORDS: smart grid ; power transmission ; pano- ramic
thermal imaging sensing system ; power equipment inspection ;

temperature monitoring ; condition monitoring
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Tab.1 Advantages and disadvantages of inspection scheme
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Tab.1 Typical application scenarios of panoramic thermal imaging sensing system
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