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Eolien Maritime — Quelques reperes marché

* 0,4% de la fourniture d’énergie mondiale (terrestre 5,4% - solaire 3,3%) — Fourniture totale = 27 800 TWh

e 29 GW installés (terrestre 621 GW)
» 1°ejnstallation: Vindeby, 1991, 11 x 450 kW — aujourd’hui 558 éoliennes marines (1,7 GW)
s 2°meyague en Europe a partir de 2010

* Installations concentrées: GB (~¥10 GW), Allemagne (~7 GW), Chine (~7 GW), Danemark (1,7 GW)
* Investissements: 30 GS a fin 2019 (terrestre 113 GS)

* Acteurs de développement dominants: le danois Oersted (ex DONG Energy) et I'allemand RWE AG
* Forte croissance:

e Passé: -

* Future: -
e 2 types d’éolien maritime:
* Flottant ~0,5% (essentiellement des projets pilotes)

* Fixe (posé)  ~99,5%
* Eolien fixe de moins en moins subventionné et ...
* De plus en plus compétitif .
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Eolien Maritime — Historique de développement

Historic development of total installations (onshore and offshore)
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Detailed data sheet available in GWEC's Members Area
aurce: GWEC Morkat Ifolligenca, March 2020
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Eolien Maritime — Prévisions de croissance — 2030 - 2050
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* World (V):

* 29 GW existants > 1400 GW (2050)

 UE@:
12 GW existants = 60 GW (2030) = 300 GW (2050)

« UK®):
* 10 GW existants = 45 GW (2030) = 75 GW (2050)

* France ¥:
« 0 GW existants > 6 GW (2030) = 16 GW (2050)

Sources:

(1) OREAC (Ocean Renewables Energy Action Coalition) — Vision dec. 2020
(2) Stratégie UE-27 — Nov 2020

(3) ORE Catapult UK —June 2019
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Eolien Maritime — LCOE futur
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Seagreen 54 2025 Nord/Syd
Muaitheabhal 51 2025 France
Sofia 4 2026 | Dunkirk 50 2026
Source: IEA report ‘Offshore Wind Outlook 2019
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Eolien Maritime - Projet typique de ferme éolienne

400 MW

50 éoliennes fixes

~35m d’eau

~50 km

~1,7 GE

7 — 10 ans développement

~300,000 homes
~600,000 t/y CO2
~13,000 t/y SO2
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Offshore wind turbine
plants generate
medium-voltage AC
power

Wind energy generated HVDC platform @ Subsea cables, some @ A converter station on
by the wind farm converts the alternating more than 100 km in land transforms the
turbines transformed to current from several length, transport the direct current back into
higher AC power at the substation platforms to low-loss direct current alternating current for
substation platform direct current for onto land feeding into the
transmission high-voltage grid and
for further transmission
—
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Eolien Maritime — Supply Chain

DESIGN AND OPERATION AND
PROMOTION AND PROJECT MANUFACTURE OF WIND INSIMLATION MAINTENANCE

FARM ELEMENTS

* Wind farm development * Turbine * Design and construction of * Design and construction of

* Socio-economic analysis of * Foundation vessels for cable, turbine and vessels for offshore wind farm
potential locations * Electrical grid connection foundation installation , and maintenance

* Environmental impact evaluation » Offshore substation other auxiliary vessels (jack-up * Services for wind farm

* Technical support studies * Telemetry and control systems barges, platforms etc.) operation and control

* Basic design of offshore wind * Services for transport and * Meteorological services
farms installation of submarine cable * Maintenance and repairs

= Civil works engineering project * Services of transport and (electrical and mechanical)

* Project management and installation of turbine and * Auxiliary services for
processing foundation operational and maintenance
= Logistical planning for wind farm » Offshore substation installation activities (transport of material

construction » Offshore civil work and personnel)

* Auxiliary services for the facilities * Recycling and disassembly
(transport, handling equipment,
maritime safety, etc.)

».

< Centrale Métiers de la Mer Conférence — 13 janvier 2021

2" Centrale-Energies




Eolien Maritime — Supply Chain

DESKGN AND OPERATION AND
ANUFACTURE OF WIND > MAINTENANCE
FARM ELEMENTS .

Cable Transformer Installation Installation Foundation

T T * ) b & ) 4 ?
Scarcity O @) O O @ @) O
Market dominated Long lead times Limited amountof  Larger purpose-built Players from oil & gas Market dominated by Market leaders
by small players anticipated players for vessels, installation diversifying monopiles, new  followed by new JV's,
substations experience and operations into technologies increasing competition
competition offshore wind entering SIEMENS
G \exans BIADT AESEA BLADT

~T—1T

=] SMULDERS GROUP
B 0

- P SWIRE BLUE OCEAN

Q Medum . ﬂ encie .

.High VM — mPl( STEELW|ND Gamesad v ‘.
E'IEHANTS 7~ | NORDENHAM k//.'

Centrale Métiers de la Mer Conférence — 13 janvier 2021



