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Application of Digital Twin Technology in the Ultra-High Voltage DC System
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Abstract: Focuses on the application of digital twin technology in ultra-high voltage DC system, this paper analyzes the challenges
and problems of digital twin technology in solving the scale, data, and application of ultra-high voltage DC systems, and systemati-
cally demonstrates the application scenarios and functional characteristics of digital twin technology in basic management, equipment
management, safety management, and business operations. Based on business needs, a digital twin scenario and the innovative ap-
plication technology system of digital power grid with digital twin technology as the key node are constructed. Based on the digital
twin transformation of the power grid, its application scenarios are explored from the perspectives of data perception, model construc-
tion, and model application, improving the system’s perception and prediction capabilities in the virtual world. At the same time, it
supports the intelligent application of the substations and the digital service demand of the new power system, provides specific and ef-
fective paths and references for the digital transformation of the power industry, and enhances the interactivity and security of the
power grid, gradually achieves automation, intelligence, and unmanned operation of power grid business.
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Fig. 1 Schematic diagram of digital twin closed-loop feedback
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Fig.2 Digital twin construction path of the ultra-high voltage

direct current (UHVDC) transmission system
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Fig. 3 Digital twin overall framework of the ultra-high voltage direct current (UHV-DC) transmission system
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Fig. 4 Comprehensive perception of multi-dimensional device
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