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Application of Material Innovation in Enhancing UHV Electrical Components Performance
Chen Guohua
Huzhou Tailun Electric Equipment Co., Ltd., Huzhou, Zhejiang 313000

[ Abstract ] In line with the provisions of the "Action Plan for Accelerating Green and Low-Carbon Innovation in Power Equipment
Development," ultra-high voltage (UHV) transmission technology is steadily advancing towards lightweight,
long-lasting, and environmentally friendly designs. Traditional UHV electrical components made from conventional
materials exhibit significant limitations that no longer meet the demands of modern complex power grid environments.
Given China's vast geographical diversity, UHV components must demonstrate enhanced performance in challenging
climatic conditions—including strong winds, low temperatures, heavy ice accumulation, vibration exposure, and
high-altitude areas—while possessing wear resistance, cold tolerance, and anti-vibration properties. By adopting
innovative structures, materials, and manufacturing processes coupled with continuous process optimization, UHV
components can significantly improve their performance characteristics and contribute to the standardization of industry
benchmarks. This paper first examines how process upgrades impact electrical performance, identifies current
challenges in industry standardization, and proposes targeted strategies to guide process refinement and standardized
development, ultimately fostering sustainable growth in the UHV power transmission sector.

Keywords: Ultra-high voltage hardware; Process improvement; Electrical performance; Standardization development
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