
layout quality in less than 2 h, which is usually a competitive time compared to these kinds of population-based algorithms. In

a broader context, beyond the presented numerical comparisons, discrete optimization approaches, as the MILP ones presented

in this manuscript, could be formulated to cope with problem definitions with required functionalities that in theory continuous

optimization methods can not support (or at least the implementation becomes strenuous).
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(a) Initial wind farm layout provided to the heuristic.
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(b) Final wind farm layout obtained by the heuristic.

Figure 6. Generated wind farm layouts for the benchmark Case I with 16 turbines.

Table 2. Results for all three benchmark cases from other algorithms (G, gradient-based and GF, gradient-free) obtained while allowing

WT locations to vary continuously. Values reproduced from Baker et al. (2019). The difference column shows how the proposed heuristic

with the power-curve-free model performs in comparison. Negative percentages means that the proposed method performs better than the

corresponding algorithm.

Method
AEP I Diff. I AEP II Diff. II AEP III Diff. III

[GWh] [%] [GWh] [%] [GWh] [%]

SNOPT+WEC (G) 418.92 0.09 863.68 -0.19 1513.31 0.85

fmincon (G) 414.14 -1.06 820.39 -5.19 1336.16 -10.95

SNOPT (G) 412.25 -1.51 846.36 -2.19 1476.69 -1.59

SNOPT (G) 411.18 -1.76 844.28 -2.43 1445.97 -3.64

Preconditioned SQP (G) 409.69 -2.12 849.37 -1.84 1506.39 0.39

Mul.interior-point (G) 408.36 -2.44 851.63 -1.58 1480.85 -1.31

Full pseudo-gradient (GF) 402.32 -3.88 828.75 -4.23 1455.08 -3.03

Basic genetic algorithm (GF) 392.59 -6.20 777.48 -10.15 1332.88 -11.17

Simple particle swarm (GF) 388.76 -7.12 776 -10.32 1364.94 -9.04

Simple pseudo-gradient (GF) 388.34 -7.22 813.54 -5.98 1422.27 -5.22
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