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Abstract

This study focuses on the coupling theory between dielectric properties and electric field distribution in overhead insulated
conductors. The research background and significance are first elaborated, highlighting their critical role in ensuring the safe and
stable operation of power systems. The dielectric characteristics of insulation materials are then introduced, including common
types and key parameters. The analysis of electric field distribution features and its influencing factors is conducted. The coupling
mechanism between the two is thoroughly examined to reveal how this interaction affects conductor performance. Finally, research
prospects are proposed based on the coupling theory, covering the development of new insulation materials, optimization of
conductor structures, and planning and operation optimization of power systems. These efforts aim to provide theoretical support
for enhancing the performance of overhead insulated conductors and optimizing power system design, thereby promoting the power
industry’s development toward greater safety and efficiency.
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