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Design and implementation of a 3D digital platform for transmission lines in power
transmission and transformation engineering

Li Kai', Wu Dongya®, Zhou Yi*, Song Jingbo', Zhang Jinfeng'

b

( 1. State Grid Henan Economic Research Institute, Zhengzhou 450000, China;
2. State Grid Henan Electric Power Company, Zhengzhou 450000, China )

Abstract: With the continuous expansion of the scale of ultra-high voltage transmission projects, the geographical environment of the areas
where transmission lines pass through is becoming increasingly complex. Traditional two-dimensional design methods gradually expose
problems such as lack of intuitive path planning, difficulty in data integration, and low design efficiency when dealing with multiple
constraints such as terrain, ecological environment, and construction costs. In response to the above challenges, a three-dimensional digital
platform for transmission lines in power transmission and transformation engineering is designed and implemented. This platform combines
3D geographic information systems, satellite remote sensing technology, and numerous 3D design software to enable visual design of
transmission lines. The research utilizes this platform to collect complex geographic information, and then models the three-dimensional
geographic information constructed using a weighted grid matrix. Then, with the goal of minimizing construction costs and maximizing
profits, the Q-value algorithm is used to plan the optimal path of transmission lines. Finally, it was applied to the East China North China
ultra-high voltage direct current transmission project and achieved significant results. Taking the Al-1 route as an example, the results show
that the platform designed route saves about 1. 026 million yuan in cost and shortens the construction period by 16 days compared to the
original plan route. The research and design platform can greatly save the cost and shorten time.
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Fig. 1 Platform data management structure design
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Fig.2 Technical roadmap of 3D digital platform for transmission lines in power transmission and transformation projects
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Fig.3 Tower ranking process diagram
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Fig.4 Calculation process of transmission line installation cost based on grid matrix
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Fig.5 Training results of four optimization models
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Fig. 6 Length and construction cost results of four road sections
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