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Floating wind LCoE reduction
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The research objective

N \__ — \_

NS A A
‘-".“_.‘.‘MM/M"NK
AN A A A A AAAAAAA A AN
MALLAAAAAAAAANAAAAAAALLAAAAAAAAN AN

How relevant is accounting for this
trade-off for LCoE reduction?
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Design variables

BB Cable 1, Capacity: 4 turbines
B Cable 2, Capacity: 5 turbines
" mmm Cable 3, Capacity: 6 turbines =~

- Cable 5, Capacity: 8 turbines “4\T25
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Design
variable

Bounds

Offset central-
outer columns

Roff,se 40m-70m

@u J 39v\RAmT:

Radius outer

Routse | 2.8m-5.5m

column
Nominal chain

diameter Drmr 3em-2zem
Reative fairlead H,. 0-1*

height

Anchor-fairlead
radial distance

R, | 350-800m**

Chain length

Ly | f(Hpy, Riny)

Wind farm rows
orientation

Bu s 0°-180°

*0 at free surface, 1 at kee
*Min. water-depth-dependent, Max. ~12 RD inter-

turbine spacing
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MDAO workflow
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Sequential workflow
(ot D s | Sequential design workflow:

1
AEP, . . R
/ " AFP analyss
2,32 ut,se D
Optimisati L
subsf e R

1. Maximise AEP

o ] L o 2. Minimise substructure
(5 e = | capital cost

3. Minimise infield cables
costs

7/ o / 4. Assess Installation and
T maintenance costs

Maintenance
analysis
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Case study
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42 5MW NREL
Wind Turbines

25y operation

\ )
A A

Uniform water depth

70m |150m|250m 350m

For each case, results of the MDAO and sequential design workflow are compared
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Mechanisms for the trade-offs
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Base case — what Is traded
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B Other life-cycle costs
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0.2

0.1

0.99
0.93

1.0

0.99

0.96
0.91

0.0 Substructure

life-cycle
production cost

Station-keeping
life-cycle
production cost

4

Infield cables
life-cycle
production cost

Floating turbine
life-cycle
installation cost

Station-keeping

life-cycle
prelay cost

Wind farm
life-cycle
energy losses

-0.31 €/ MWh

Infield cables Wind farm LCoE
life-cycle life-cycle

replacement cost net energy yield

Infield cables
life-cycle
prelay cost
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Water depth variation
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Site conditions variation

P, Substructure life-cycle Infield cables life-cycle
production cost prelay cost
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Other design drivers variation
MDAO LCoE reduction, € MWh
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Conclusions and next steps

v

v

Mooring system cost minimisation becomes a third ingredient of the
trade-off in optimising wind farms with shared anchors

Variation in water depth and site conditions showed the largest
impact on the trade-off

LCoE reduction achieved by accounting for the coupling is small
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