HR nf

BERFEBICEDVIaL—YaviEREEZAW:
B A FEErFE T EEL & &E b

Optimization of Wind Turbine Layout in Wind Farms via Machine Learning to Estimate Simulation Results
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To enhance wind farm power generation efficiency, the layout of each wind farm turbine must be adjusted to increase the total annual energy
production (AEP) while taking into consideration the constraints on distances among multiple wind turbines. Installations in mountainous areas
with complex terrain necessitate time-consuming wind condition analyses in order to calculate design parameters such as total AEP, making it difficult
to find an appropriate layout via manual adjustments through trial and error in a limited period of time.

To rectify this situation, the Toshiba Group has developed a new design method using machine learning to optimize wind farm turbine layout by
estimating wind condition analysis results. We have conducted simulation experiments using actual data and confirmed that this method can auto-
matically find a layout with a maximum total AEP that is about 33% higher than that of the conventional manual method whereas the conventional
method could not satisfy the constraints even in three hours.
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Conventional method of manually wind turbine layout design
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Process of optimizing wind turbine layout using machine learning
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Estimation results of AEP and extreme wind speed obtained using
machine learning models
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Comparison of wind farm layouts obtained using conventional and
new design methods
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Relationship between total AEP and total cable length and examples of differences in wind turbine layout and cable wiring pattern

simultaneously optimized by using new design method
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