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Abstract

Based on the end-to-end development of the Internet of Things, this paper conducts a design study
on the real-time online monitoring of the temperature of the underground pipeline network in-
stallation equipment from the principles, methods, design and other aspects. According to the
characteristics of the building structure, equipment distribution, and cable direction in the pipe
network, the wireless pipe network temperature monitoring network technology is established
based on the Internet of Things technology, and the environmental information of the under-
ground pipe network, such as the ambient temperature, is transmitted to the gateway for mea-
surement data integration, and finally passed wired or wireless network to upload the measure-
ment data package to the distributed cloud database, and finally uses data analysis and artificial
intelligence technology to analyze the temperature field distribution of the underground pipeline
network, and calculates the underground transmission line based on the ambient temperature
and the thermal performance of the transmission line. Finally, in conjunction with IEEE 738 and
the maximum temperature limit of the material, the recommended power distribution reference
value for the line can be obtained. From this, the underground pipeline network maintenance and
monitoring related services can also be established. The developed system finally passed a series
of tests and achieved the expected purpose.
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Figure 1. XLPE insulated power cable with rated voltage from 6 kV to 15 kV (irradiation)
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Figure 2. Actual underground cable pipe network
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Figure 3. Temperature measurement node
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Figure 4. Gateway of measurement nodes
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Figure 5. OQPSK wireless communication module in the underground pipe network trans-
mission distance test results
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Figure 6. The transmission distance test result of the CSS wireless communication module in
the underground pipe network
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Figure 7. Temperature field distribution map obtained from actual monitoring of
underground pipe network
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Figure 8. The temperature trend graph of node No. 8
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Figure 9. Case of temperature field monitoring of
underground pipe network
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