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Abstract

Wind farms are frequently located in proximity to human dwellings, natural habi-
tats, and infrastructure making land use constraints and noise matters of increasing
concern for all stakeholders. In this study, we perform a constrained multi-objective
wind farm layout optimization considering energy and noise as objective functions,
and considering land use constraints arising from landowner participation, environ-
mental setbacks and proximity to existing infrastructure. A multi-objective, con-
tinuous variable Genetic Algorithm (NSGA-II) is combined with a novel constraint
handling approach to solve the optimization problem. This constraint handling ap-
proach uses a combination of penalty functions and Constraint Programming to bal-
ance local and global exploration to find feasible solutions. The proposed approach
is used to solve the wind farm layout optimization problem with different numbers
of turbines and under different levels of land availability (constraint severity). Our
results show increasing land availability and/or number of turbines, increases en-
ergy generation, noise production, and computational cost. Results also illustrate
the potential of the proposed constraint handling approach to outperform existing
methods in the context of evolutionary optimization, yielding better solutions at a
lower computational cost.
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