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Integrated Design and Electromagnetic Compatibility Optimization of High-voltage Electronic
Control Product Wiring Harness for New Energy Vehicles

Ql Heng
Hunan Zoomlion Intelligent Access Machinery Co., Ltd., Changsha, Hunan, 410200, China

Abstract: The performance and reliability of high-voltage electronic control systems in new energy vehicles largely rely on the
integrated design of their core blood vessels, namely high-voltage wiring harnesses, and the performance of electromagnetic
compatibility. The article systematically explores the functional structure composition of high-voltage wiring harnesses, the core
principles of integrated design, and specific implementation paths, with a focus on analyzing key aspects such as 3D layout
optimization, connector integration design, and lightweight technology applications. We also conducted in-depth research on the
mechanism of electromagnetic interference in high-voltage wire harnesses and active suppression strategies, and proposed a series of
core technical solutions such as multi-layer shielding structure, magnetic ring optimization layout, and differentiated grounding
filtering. We established an integrated and EMC collaborative verification system that includes multi physical field simulation,

rigorous experimental testing, and comprehensive reliability verification.
Keywords: new energy vehicles; high voltage wiring harness; electromagnetic compatibility
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