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Wind Farms



• Control the wakes by yawing the turbines.
Wind Farm Yaw Control



Wind Farm Yaw Control



Wake Meandering
Mou Lin, Fernando Porté-Agel, Wake 
meandering of wind turbines under dynamic 
yaw control and impacts on power and 
fatigue, Renewable Energy (2024)



Reinforcement Learning



Wind Farm Reinforcement Learning



Wind Farm Reinforcement Learning



File Based Coupling



● File based I/O slows down interaction

● Lots of observations leads to large files

● Stopping and starting simulations costly

● Managing multiple environments difficult

File Based Coupling



Parallel Environments



SmartSim



SmartSim Coupling



Xcompact3d Modifications



Python RL Modifications



SmartSim Launch



Set-up

Number of Turbines: 10
Parallel Environments: 32
Cores per Environment: 128
Simulation steps per frame: 50
Frames per batch: 512 
Max episode length: 1,000  
Total frames: 1,000,000 



Speed



Initial Results
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Summary

• Reinforcement Learning being 
tested for exploring dynamic and 
active control.

• Including the physics provided 
from LES in the RL environment.

• SmartSim allows for efficient 
coupling of high-fidelity 
environment with RL on HPC.  
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