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FOWT market status: projects |

e Floating wind projects are rising in the World... and in Europe | _'? .
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FOWT market status: projects

FOWT market marked a halt in 2022/2023. Short-term capacity revised down, following a “Reality check”

But the market remains promising, keeps on progressing with expanding project pipeline
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FOWT market status: products

e Today, a market with (over?) abundant offer of products

From: “Le marché géotechnique des éoliennes flottantes”. CFMS - ANCRAGES DES EOLIENNES FLOTTANTES(

https:/ /www.cfms-sols.org/sites/default/files/ jst-20240314/02-fugro-borel-pdf-20240403111310.pdf o
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FOWT market status: products

e Despite a difficult conjuncture, the market is moving forwards facing reality
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FOWT market status: products

e Afewtechnologies toward the end of demonstration... but no 15+ MW demo

e All must confront the commercial valley of death (first crossings likely around 2030)

Technological Commercial
valley of death valley of death

Resources

Demonstration Commercialisation
Development

[
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€ i Maturity

~100 concepts ~10 concepts ? concepts upcoming
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FOWT market status: products

“Reality check” causing a commercial project slippage

Consequence: deeper valley

Technological Commercial
valley of death valley of death
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FOWT market status: products

e Aconsolidationis also necessary for asset investments, volume, bankability, insurability...

e Best-in-class “Design and Engineering” must assist in this consolidation, for product evaluation and
maturity improvement

—e—Technology evaluation
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Consolidation drivers: floater concept selection

CONCEPT SPACE
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Technology selection trilemma

SOFRESID

riété exclusive d'Ekium Group et de ses filiales. Copie et reproduction interdites



Consolidation drivers: floater concept selection
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—o—Concept 1 —e=Concept 2

Mass & dimensions

O&M Global

(accessibility, MCR) ‘ performance, AEP
T&l ‘ WTG friendliness

Mooring/IAC

Harbour logistics . .
& friendliness

Industrialisation
(fab, assembly)

Holistic view
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Consolidation drivers: floater concept selection
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Consolidation drivers: product vs project

Requirements
and specification

General design

Detailed design

)

Pre-FEED
(Feasibility)

Pre-ILA (simplified)
/
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Consolidation drivers: product vs project
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Consolidation drivers: engineering good practices

EPCI (including
Detailed design)

FEED Phase 2
(Basic design)

ILA2 with WTG OEM

FEED Phase 1
(Prelim. design)

ILA1 with WTG OEM

Pre-FEED
(Feasibility)

ILA3 with WTG OEM

S ceited |

Pre-ILA (simplified)

L

; Model setu
Design 2 P Coupled Post- Component
i P simulations treatments verifications
adjustments verification
Tower, floating Critical for quality, ~1 000 to 30 000 Global performances ~ Within WTG,
substructure, especially process simulations Component loads structures,
moorings, controller setup at 1°! iteration depending on phase  ...and analyses moorings, IAC

. From: “Co-engineering with a wind turbine OEM: a floating
> Need for Standardized Processes substructure designer’s view”. In Proc. WindEurope 2024.

relying on Qualified Methods and Tools
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Consolidation drivers: engineering good practices
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Model setup

Design 2 Coupled Post- Component
i P simulations treatments verifications
adjustments verification
Tower, floating Critical for quality, ~1 000 to 30 000 Global performances ~ Within WTG,
substructure, especially process simulations Component loads structures,
moorings, controller setup at 1% iteration depending on phase  ...and analyses moorings, IAC

1) Come in with a developed structural fatigue vision from product development for an enlightened design
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Consolidation drivers: engineering good practices

; Model setu
Design 2 P Coupled Post- Component
i P simulations treatments verifications
adjustments verification
Tower, floating Critical for quality, ~1 000 to 30 000 Global performances ~ Within WTG,
substructure, especially process simulations Component loads structures,
moorings, controller setup at 1% iteration depending on phase  ...and analyses moorings, IAC

2) Seek the optimal global sizing parameters for the project (i.e. not just a floater that works)
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Consolidation drivers: engineering good practices
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Model setup

Design 2 Coupled Component
i P simulations treatments verifications
adjustments verification
Tower, floating Critical for quality, ~1 000 to 30 000 Global performances ~ Within WTG,
substructure, especially process simulations Component loads structures,
moorings, controller setup at 1% iteration depending on phase  ...and analyses moorings, IAC

3) Run 3P/Campbell analysis ASAP => flexible frequencies highly influential on design
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Consolidation drivers: engineering good practices

: Model setu
Design 2 P Coupled Post- Component
i P simulations treatments verifications
adjustments verification
{ Tower, floating Critical for quality, ~1 000 to 30 000 Global perfol‘nances Within WTG,
\ substructure, especially process simulations Component Joads structures,
N moorings, controller setup at 1% iteration depending on phase  ...and arBI es moorings, IAC
~ - — -
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Global FOWT optimization enablers:—
1) Quick global performance iteration capacity

2) Closed-loop design based on global performances & loads from coupled simulations C\ SOFRESID
ENGINEERING
EKIUM :
20

CHOUPE SHEF

© Tous drgits réservés. Propriété exclusive d'Ekium Group et de ses filiales. Copie et reproduction inferdites



Consolidation drivers: engineering good practices

: Model setu
Design 2 P Coupled Post- Component
i P simulations treatments verifications
adjustments verification
Tower, floating Critical for quality, ~1 000 to 30 000 Global pefformances ~ Within WTG, \
substructure, especially process simulations Componebt loads structures, |
moorings, controller setup at 1% iteration depending on phase  ..and analysgs moorings, IAC V4
~ ~
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Local structural optimization enablers:
1) Quick structural arrangement iteration capacity
2) Closed-loop component design based on FLS & ULS in time domain
See: “Accurate FOWT fatigue assessment at C)
all design stages”. In Proc. WindEurope 2022. __ '+ ENGINEERING
21
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Conclusion

Market
° Solid early pilot developments
° Awash with highly diverse technological offers
° Presently challenged by conjuncture + reality check, but the long-term pull persists

° A consolidation is necessary for the 1st Gen technologies to get commercial traction

Engineering design
° Concept development and selection must rely on holistic evaluations leveraging on experience and know-how
° Engineering requirements:
° System engineering
° Concepts qualified as products before deployment on commercial projects

° Standardized process relying on qualified methods / tools, in consciousness of the relevant design drivers

- For a successful technology consolidation: ensure the above conditions are satisfied in

your own technical process, or by the summoned engineering center / designer
O SOFRESID
EKIUM ENGINEERING
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Thank you for your attention

Raffaello Antonutti — Head of floating wind load analysis
raffaello.antonutti@sofresid.com

Alexis Martin — Naval Architecture department manager & floating wind expert leader
alexis.martin@sofresid.com

O Jf |sarresio



	Diapositive 1
	Diapositive 2 Contents
	Diapositive 3 SOFRESID ENGINEERING – At a glance
	Diapositive 4 FOWT market status: projects
	Diapositive 5 FOWT market status: projects
	Diapositive 6 FOWT market status: products
	Diapositive 7 FOWT market status: products
	Diapositive 8 FOWT market status: products
	Diapositive 9 FOWT market status: products
	Diapositive 10 FOWT market status: products
	Diapositive 11 Consolidation drivers: floater concept selection
	Diapositive 12 Consolidation drivers: floater concept selection
	Diapositive 13 Consolidation drivers: floater concept selection
	Diapositive 14 Consolidation drivers: product vs project
	Diapositive 15 Consolidation drivers: product vs project
	Diapositive 16 Consolidation drivers: engineering good practices
	Diapositive 17 Consolidation drivers: engineering good practices
	Diapositive 18 Consolidation drivers: engineering good practices
	Diapositive 19 Consolidation drivers: engineering good practices
	Diapositive 20 Consolidation drivers: engineering good practices
	Diapositive 21 Consolidation drivers: engineering good practices
	Diapositive 22 Conclusion
	Diapositive 23 Raffaello Antonutti – Head of floating wind load analysis raffaello.antonutti@sofresid.com   Alexis Martin – Naval Architecture department manager & floating wind expert leader alexis.martin@sofresid.com  

