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ABSTRACT A process for optimizing the layout of a wind farm considering the dynamic characteristics of a floating wind turbine
was developed. Mathematical modeling of the rotor and wake of the floating wind turbine was performed. For the single wake analysis
of a floating wind turbine, the GDW model in FAST was replaced with an unsteady vortex lattice method and a nonlinear vortex
correction method. The corrected method was combined with the GCL model to perform multiple wake analysis. Ten 2MW
Tjaereborg wind turbines were used for optimization. In this study, COBYLA and NSGA2 were used as the optimization algorithms
that considered the annual energy production, installation cost, and grid installation cost as a cost model. The optimization was
performed 2 cases by setting AEP and LCOE as objective functions. For each case, AEP increased 6% at and LCOE decreased 3%.

Keywords Floating wind turbine(3--3-2] 32 ¥F4 7]), Wind farm(3 2] 24 ©+4]), Cost model(4:H] &), Layout optimization
(M 2] 2] A 2}), Wake effect(F7+ & at)

Nomenclature D : rotor diameter
A :rotor swept area ! - mixing length

. . n : normal vector
c1 : empirical constant in GCL

. . : wak ius at 9.6D
¢, lift coefficient Bgop - wake radius at 9.6

. r : radial position
¢,, : moment coefficient P
. T'w : wake radius
Cr : thrust coefficient "
U : radial wake perturbation
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Subscript

AEP : annual energy production

COBYLA:: constrained optimization by linear approxi-

mation

FAST : fatigue, aecrodynamics, structures, turbulence

GDW : generalized dynamic wake

LCOE  :levelized cost of energy

NSGA2 :non-dominated sorting genetic algorithm?2

UVLM : unsteady vortex lattice method

NVCM  : nonlinear vortex correction method
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Fig. 3. Comparison graph of GDW and UVLM™
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