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Analysis of 3D Digital Design Technology for Overhead Transmission Lines
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Abstract: Against the backdrop of global energy structure transformation and the promotion of the "dual carbon" strategy, the power
industry is undergoing a profound transformation from traditional infrastructure models to digital and intelligent directions. As the
backbone network of the power system, the design quality of overhead transmission lines directly affects the safety, economy, and
environmental adaptability of the power grid. However, traditional two-dimensional design patterns are limited by defects such as
information fragmentation, low collaborative efficiency, and lack of intuitive spatial expression, making it difficult to meet the new
demands of complex terrain environments, high-density transmission corridors, and green and low-carbon development. 3D digital
design technology integrates geographic information systems (GIS), building information modeling (BIM), and artificial intelligence
algorithms to build a full lifecycle management system covering planning, design, construction, and operation, providing more
efficient and accurate solutions for power transmission projects. The article focuses on the theoretical framework, core advantages, and
implementation path of this technology system, systematically analyzing its technical logic and application value, aiming to provide
theoretical support and practical reference for the digital transformation of the power industry.
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