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Electrical Design Problems and Improvement Strategies for High Voltage Transmission Lines

ZHAO Hang, WANG Zongshi
Shenyang Electric Power Survey & Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: The paradigm innovation of electrical design for high-voltage transmission lines is a core technological proposition
supporting the construction of new power systems. The article focuses on systematic defects such as spatial mismatch in path planning,
mechanical instability in tower selection, and failure of lightning and ice protection. It reveals the physical mechanisms and
institutional causes of technical bottlenecks and proposes a comprehensive optimization framework based on multi-source data fusion
and intelligent decision-making linkage. By constructing a deep analysis model of geographic information, a digital twin platform for
structural reliability, and a multi disaster coupling protection system, the triple leap of line planning from experience driven to
algorithm governance, tower design from static safety to dynamic resilience, and disaster prevention from passive response to active
immunity can be achieved. Research has confirmed that the deep coupling of the full lifecycle value stream and climate adaptive
design criteria can break through the cognitive boundaries of traditional design patterns, provide a self-organizing evolutionary path
for building highly reliable and resilient transmission networks, and promote the iterative upgrading of power infrastructure towards
intelligence and sustainability.
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