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Abstract: To address the communication technology requirements for online monitoring and digital operation & maintenance of
high-voltage transmission lines, as well as the shortcomings of existing communication methods such as optical fiber, 4G/5G in terms of
adaptability to complex environments, coverage integrity, and cost control, the characteristics and requirements of current communication
methods for high-voltage transmission lines are analyzed. Relying on a National Key Research and Development Plan project, a solution
for a highly reliable broadband ultra-multi-hop wireless ad hoc network communication system is studied and proposed, which overcomes
the technical issue of a sharp decline in quality of service after multi-hop wireless transmission, and a secure broadband ultra-multi-hop
wireless ad hoc network communication system is constructed, realizing long-distance broadband service transmission with Quality of
Service (QoS) assurance. The constructed ultra-multi-hop wireless ad hoc network communication system is simulated and tested though
the OMNeT++ simulation platform, 9-node outdoor field tests, and on-site operation in the 220 kV Binxing First Line of State Grid
Tianjin. The simulation and test results show that the system can achieve 50-hop broadband wireless data transmission with an end-to-
end traffic of no less than 2 Mb/s. Compared with traditional technical route, this system features stronger technical adaptability and
lower operation and maintenance costs. It enhances the digital operation and maintenance level of power grids and provides a reliable
solution for the construction of communication networks in new-type power systems.
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Fig. 5 Integrated anti-jamming mechanism based on spectrum sensing
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Fig. 9 Node X resource allocation
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Fig. 10 Scheduling based on traffic data priority
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Fig. 11 Processing procedure of forwarding system
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Fig. 12 TDMA scheme with resource reuse considered
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Fig. 14 End-to-end delay of 50-hop linear topology
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