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Introduction Objectives
Trends in FOWTS — larger rotor sizes: - T Structural elasticity. . Implement a fully coupled structural analysis for a reference FOWT using DNV’s
. 1 Fatigue damage. Sima software suite with the “Direct Load Generation” workflow.

. T Simulation complexity. . Define site conditions and realistic design load cases (DLCs).

204 . Design an internal structural layout that can withstand the applied DLCs.
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§10 RDI—'?G'\:.‘CI:Q m ‘ A : ‘I
- ssuw o INE R T[] Methodology in Sesam
§ : 3.0MW g ,.-K\ ik, ~1 | ,
2000 2010 2018 2020 2022 2025 - 2030
Simulation needs: (1) Genie
T1.FEM
. . o s G deli T2.FEM - *  Wadam (frequency domain)
. Coupled aero-hydro-servo-elastic simulations. 0 el + Mass matrix GLSIF
. »  Structure model ‘ *  Damping and restoring matrix —+ | (hydrodynamic
. Integl‘ated load anaIYS1S. *  Morison model ™ PLN coefficients)
(section *  Wasim (time domain)
model) *  Setup for load transfer l
Case study v T
Mass input
. 5 . . Mnriszon Elemjants Coupled rigid body analysis
The VolturnUS semi-submersible platform, paired with the IEA 15 MW Jonk nformation Environmental conditions
. : . i 1o mes Turbine, tower, mooring
wind turbine, 1s used as the case study. (5) Wind Manager and platform definition
PR TR Direct load generation )
i Load mapping onto FE -motions
. . structural model (Wasim - SR
Turbine rating |15 MW time domatn] forces d
Structural analysis (Sestra) AN
Draft 20 m i
Total mass 20,093 t !
(6) Xtract
Platform mass |17,893 t . Postorocectin
#arl crel Wenes _— P 8 *  Turbulent wind field
- - Tower mass 1,263 t
’ 5" RNA mass 991 t
| Water Depth 1200 m . .
Az P Model verification
I~ Mooring 3 line chain catenary —— . ,
o The structural design 1s verified against benchmark RAQOs and free decay tests.
Surge RAO, Wave Heading 0° | Surg|e Free Decay Test
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Coupled analysis in SIMA 2] - Wadam| —| strulation (SiM8) |
Time-domain analysis 1s performed under two different design load cases. Eos E Lol
g os g
fﬁ'\\})\/\&\vﬂuxf\.,uf WA S AN DA AN AN 0.2
Fo 11— - | ~10
| / 0.0 | | | | - l|
\ 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0 100 200 300 400 500
N Wave Frequency (Hz) Time [s]

278 | I | } I I I } I | ¢ -
-18 100 200 300 200 S0 B0 o0 and o0 1000 1900 1200 1300 taoo 1500 VE00 1700 1817.9 k
tinea =]

|—fL|U1.\:t on Totalmotion |

(a) DLC 1.1 - Operation (normal conditions).
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Load transfer. Von Mises stresses shown.
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(b) DLC 6.1 - Parked (extreme conditions).

Figure 5.26: Pitch motions time series.

Hotspots time series tracking
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Conclusions

R . The tested fully coupled workflow has a series of strengths and limitations:
= °3 s Advantages Disadvantages
Element 54788 - Pontoons interface Goes beyond structural beam theory. Computationally expensive.

160 e Enables detailed structural analysis and accu- | Not practical to test all DLCs required for
Time series.extracted at critical gizz Avoids partitioned strategies, reducing uncer-|Less suitable during early design stages
structural locations. g tainties and improving the design reliability. |when testing numerous configurations.

¥ - . The proposed structural layout has shown to withstand the applied DLCs.
0 . Although computationally demanding, this workflow provides valuable insights to
D : T mem . . the structural response of FOWTs.




