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Optimization Methods for Wind Turbines

Chao Wang
Shandong Electric Power Engineering Consulting Institute Co., Ltd., Jinan, Shandong, 250100, China

Abstract

The production of green hydrogen through renewable energy is flourishing in the global energy transition, while the efficient
utilization of wind power faces increasingly stringent demands. Consequently, the conversion of wind turbines to direct current
systems has emerged as a critical research direction for integrating wind power with green hydrogen production. This paper focuses
on comparing the principles, advantages, and limitations of three major technical approaches for conversion: full-power converters,
DC parallel aggregation, and hybrid systems. It then establishes a comprehensive four-dimensional evaluation index system that
integrates technical feasibility, economic efficiency, reliability, and site adaptability. Additionally, a hierarchical decision-making
method combining qualitative and quantitative approaches is proposed, aiming to provide a theoretical framework and evaluation
basis for decision-making on conversion solutions for wind farm stakeholders, thereby promoting standardized and efficient
application of this technology.
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