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Floating Wind in the Basque Country

Basque floating wi\ﬁ‘d*\value chain
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Floating Wind in the Basque Country

References in almost all FOW projects in the world
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Floating Wind Energy Technology Strategy

Context

Development of a specific technological strategy for floating wind power in the Basque Country
July 2023 - February 2024

Benefits:
|ldentification of common challenges of interest to companies

Development of a logical framework to facilitate the identification and implementation of
collaborative projects both in the Basque Country and internationally

Visibility of the Basque Country's technological capabilities in this field

Involvement:
General outline, global sections and coordination from Basque Energy Cluster

Supervision of areas by platform developers (Nautilus, Saitec and Sener)

Details of technological lines by interested entities
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Floating Wind Energy Technology Strategy

Participants

ORGANISATIONS OF THE BASQUE SCIENCE, TECHNOLOGY AND INNOVATION NETWORK
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Floating Wind Energy Technology Strategy

4 strategic areas & 20 technology lines

Subsea r cables and
31 access&'i?sm x|x| |x x| x X x| x 4-5
Development of optimised
3.2 | moori Ijnesfurﬁoalirlg
wind turbines
Development of a lift
3.3 | specifically for floating X X X X 3-4
wind turbines
Development gfnemti-
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: high-power turbines:
I load analysis g 35 | mimicry and new xfx X X X|x|[x|x 3
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4.1 | characterisation and X X X X X|x 5
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Maritime Spatial Planning:
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Environmental impact of
4 3 | floating wind turbines in X X X 1-7
the marine environment

Technical and economic
4 4 | analysis of offshore green X XXX 2-5
hydrogen production plants
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Floating Wind Energy Technology Strategy

Example of a technology line | @

1.2,
INTEGRATED LOAD ANALYSIS METHODOLOGIES

Description and Integrated load analysis is a critical point in the design of floating wind turbines and all their compenents. It
scope of the consists of coupling, in a single dynamic analysis, all the loads that affect the system, and on the basis of
technological which the designs are made and optimised. Therefare, the maturity and robustness of the designs are directly
challenge linked to the lozds obtained in the integrated analysis.
In the design of fieed offshore wind furbines, analysis focuses on the aeroelastic koads of the turbine. Howe-
wer, in floating wind, and due to the floating nature of the platforms, it is also necessary to integrate the
hydroelastic loads affecting the float, which in tum depend on the envirenmental conditions and the design
FL“ATING of the substructure (float and anchoring system). To this must be added the need to include an optimised
conirel of the turbine under these more complex boad conditions, and to introduce the structural flexdbility of
FUUNDATIUN the floating platform to obtain results that are closer to reality.

DESIEN AND R&D areas - Development of new open-source simulation - Development of methodalogy to identify critical
methodelogies and co-simulation. load cases according to the type of floating

FLOATING WIND ENERGY CONSTRUCTION : Vs e s s g S oo ).
TECHNOLOGY STRATEGY - Desgn of date fven modes o ntegrtesloag _ SnWonmta) condtons o recce he nmber
OF THE BASQUE COUNTRY

analysis. of load cases o be simulated.
- Definition of sirategies to validate and correlate -~ ion of dalogy for the integ
numerical medels with channel tests. of the structural flexibility of the fioat in the
ol \gation of methodolagy for the exrapolation numerical moded used for the coupled analysis.
of coefficients obtained in lsboratory tests to - Definition of criteria for modelling failures and
real scale, taking into account the limitations of their control strategies in accidental loading
similarity laws. Cases.

= TRL TRL3S

Relevance for the The business fabric of the B Country ind
Basque Country for the fleating offshore wind sector whe need to ensure robust designs and/or optimise them. To do this,
itis critical to obtain reliable koads, which offer the degree of accuracy required for a detailed and in-depth
analysis, but which 2lso allow for rapid prototyping of the system and ack of its i
E ishi jies and jies that enable load analysis, with numerical modefs that
= , relizbly represent their systems and at 2 lower computational cost, will benefit the design of all the systems
o — i el (e that make up the floating wind turbine.
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Floating Wind Energy Technology Strategy

Visibility actions

Floating wind value chain in Spain: March 21%, 2024
the key to the Iberian market

BEC!- Level 5 Room 1B

15:00 - Status of the Spanish market and new regulatory framework for offshore

wind (AEE)

15:20- Three strategic industrial regions in Spain for floating wind development:
* Floating Wind Basque Country
*  Supercluster Atlantic Wind (regions of Cantabria, Asturias and Galicia)

* Cluster Maritimo de Canarias

15:50- Pitch presentations of floating foundation developers

*unoo
o

@aociona % - Hive\ﬂr}g

FLOATING POWER FLAN'I') saitec

16140 - Pitch presentations of floating wind key suppliers

> Navanta
SEANERGIES  VICINAY

17:00 - Networking and cocktail at the Wind Energy Basque

Country pavilion
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Expected economic impact

Expected economic impact of FOW in the Basque Country

Impacto econdmico esperado de la energia edlica flotante en @@ floating wind
Euskadi
ve
Cluster Energfa "~
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Expected economic impact

Four major areas of opportunity

« Desarrollo de parques eodlicos flotantes

1. Development & Engineering * Ingenieria de parques eolicos flotantes
« Digitalizacion y sistemas de control

2. Wind tubine and electrical  Fabricacion del aerogenerador y sus componentes
connection « Fabricacion de componentes eléctricos de subestaciones

« Ingenieria vinculada al disefo y desarrollo de subestructuras flotantes

 Fabricacion de componentes y elementos auxiliares para

3. Substructures & Mooring System subestructuras flotantes

« Fabricacion de sistemas de fondeo de las plataformas flotantes y
subestaciones offshore, y elementos accesorios

« Construccion de SOV - Service Operation Vessels

 Fabricacion de equipos de elevacion y transporte

* Mantenimiento de componentes y sistemas fabricados por empresas
vascas

4. Installation, O&M
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Expected economic impact

Methodological approach

Estimacion GW de capacidad
instalada acumulada en el Mundo,
Europa y Espafia a 2040

Capacidad total instalada en el Mundo 2023-2040E

0.2

2023 2024 2025 2026 2027 2028 2029 2030

2035 2040

Estimacion de la evolucion de costes
por actividad (a partir de fuentes oficiales:
estructura de costes BVGA y supuestos de
reduccion de costes establecidos por NREL)

Estimacion de cuotas de mercado para
las actividades con potencial de desarrollo

en Euskadi (en contraste con empresas del
sector) _

Estimacion de la facturacion (€) por
ambito de oportunidad y actividad

Construccion del modelo de impacto
econdémico a partir de las Tablas Input-
Outpltulo de los multiplicadores de la

economia

« Cuantificacion del impacto de la demanda

en agregados macroeconémicos: PIB y

CranlAan

Estimacién de la
Demanda Final

EFECTO

MULTIPLICADOR DE Tabla Input-Output
LA ECONOMIA oot 7
Output

MARCO INPUT - QUTPUT
(MODELO LEONTIEF)

ESQUEMA DE UNA TABLA INPUT OUTPUT

[ Watriz |+ Consumos mtermamas
| Intermedia produccidn gue satistac

Sectores Productvas

Seccres,

3 E
Fl £

S

aaaaaaaa

Inputs: S, Ene,

prmanos fime int

L g

Total inutz

X = (I-a®)ixY¥
Producciénshictva Mavicbwsa do Demande
s cemibics  Leanses et

Multiplicadores magnitudes
macroeconémicas

EFECTO PIB
EFECTO EN
PRODUCCION
/- Impacto directo EFECTO EMPLEO

/ - Impacto indirecto / /
- Impacto inducido /,

EFECTO RECAUDACION
IMPOSITIVA
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Expected economic impact

According to estimates, it is expected that the sector:

63, conrs 6.783 empleos ) iy to st
directos en Euskadi a 2040

+ 6.161 empleos indirectos

Incremente su facturacion hasta
Hracturact Equivalente al 1,0% del PIB

alcanzar los 1 R 424 M€ a 2040 de Euskadi en 2022

con un impacto de 858 M€ de PIB en
Euskadi
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