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Study on Loss Analysis and Reduction Measures of Wind Farm Collector Line
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Jinzhai Huaxi New Energy Development Co., LTD. Lu ‘an, Anhui 237000

Abstract :

As the critical transmission channel for power from wind turbines to substations, wind farm collector

lines significantly impact overall efficiency and economic performance. This study systematically

analyzes the mechanisms of line resistance losses, voltage drop losses, and operational management

losses, examining key factors including line length, conductor selection, layout design, load factor,

and maintenance practices. Drawing from industry best practices, the paper proposes three—tier

mitigation strategies across planning/design, equipment selection, and operational management. These

encompass optimized line length reduction, adoption of low-resistance high—conductivity conductors,

multi-segment interconnection layouts, dynamic load distribution control, and enhanced inspection

protocols with insulation maintenance. The research demonstrates that implementing these integrated

measures can effectively reduce collector line losses, improve energy conversion efficiency, and

provide actionable insights for optimizing wind farm operations.
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