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Offshore Renewable Energy
(ORE)

TIDAL FIXED and FLOATING OFFSHORE WIND

ENERGY

Source MERIC > Source Sustainable Marine 'i;;_S,ou‘rT‘:é NREL



https://www.meric.cl
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ORE Market : Wave and Tidal Energy

Installed Power Helm]= Challenges
e TIDAL ﬁ Cost reduction
2022 310 USD/MWh Scalability
moastae 39,0 MW 2030 139 USD/MWh A Survivability
R A Malntalnablllty
o WAVE A Materials
wveenersy 24.7 MW 2022 850 USD/MWh A Control

2030 ~300 USD/MWh

Source https://www.oceanenergyeurope.el2021 Source ORECatapult2022 / OES 2015

Wave and Tidal technologies are still in an early development stage,
with important R&D requirements .No reliable growth estimates


https://www.oceanenergy-europe.eu/

ORE Market

Installed Capacity

Bottom -fixed
54.9 GW

Floating
~200 MW

Source WORLD FORUM
OFFSHORE WIND

Offshore Wind Energy

LCOE

Average Levelized Cost of Energy (LCOE) of offshore wind

Units: €/ MWh

. W Floating
. I Bottom-fixed

2020 2025 2030 2035 2040 2045 2050

©DNV GL 2020 Source DNV 2020

Fixed offshore wind is already an industry , transferring its experience
and technology to the emerging floating wind industry



ORE Market : Offshore Wind (  Fixed )

New offshore installations, global (MW)

® Europe

® China

® Asia ex China CAGR*
© North America +13.9%
® Other

38708

33948 400

9055

-1881

2021 2022e 2023e 2024e 2025e 2026e 2027e 2028e

*Compound Anrual Growth Rate.
Source: GWEC Market Intelligence, June 2022

https://gwec.net/wp-content/uploads/2022/06/GWEOffshore2022_update.pdf
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GLOBAL WIND ENERGY COUNCIL



ORE Market : Floating Wind

New floating wind installations, Global (MW)**

® United Kingdom » France ¢ Japan

e ltaly » Greece e China

» Spain ® Portugal ¢ Taiwan

e Ireland ® Sweden e United States

® Norway ® South Korea
CAGR* 6900
+53%

200

+83%

o oos 1166 = 250
2 ;go 250 300
g 0 f =
DT hee=w-Y6 - & [
~ %~ N W
2021 2022e 2023e 2024e 2025e 2026e 2027e 2028e 2029e 2030e 2031e

*Compound Anrnual Growth Rate., **Note: this floating wind outlook 1s already included n GWEC's global offshore wind forecast.

et e e — e — ——
GLOBAL WIND ENERGY COUNCIL

https://gwec.net/wp-content/uploads/2022/06/GWEOffshore2022_update.pdf



/700 GW

F|Xed Offshore Wind Global Project
Pipeline

120 GW

F|Oatlng Offshore Wind Global Project
Pipeline




L,lpstream Latest News Exclusive Regions Field Development LNG  Energy Transition  e-paper
E

NERGY EXPLORED

Brent spot Brent futures (1 mo) WTI spot WTI futures (1 mo) UK Nat Gas (1 mo)
$8461 v -1.54% 58456 v -1.48% 37864 v -1.57% $7846 v -1.53% 107 75p ~ -4.80%

m European English )
Commission

Q

[ENEWSE N

OFFSHORE WIND ONSHORE WIND SOLAR WAVE & TIDAL OTHER NEWS Q

Home > Press corner »
State aid: Commissic M illion French measure

@ Available languages: English v

Press release 13 February 2023 Brussels

State aid: Commission
. g approves €2.08 billion
Chinese offshore wind industry leaves the French measure to

pack behind in 2022 support offshore wind
energy generation

China accounted for 72% of the 9.4 gigawatts in offshore wind projects
completed in 2022

20 Februsry 202314:.07 GMT  UPDATED 20 Februsry 2023 1819 GMT

Sy Darlus Snieckus

BlueFloat unveils 1.7GW 0z floater NN

] NV TS

OEEC2023

Vessels

Home News Partners Long Read Jobs Events

1725MW Eastern Rise project will be located off the Hunter region of New South Wales offshoreWIND.biz

(3 28 February2023 &> Offshore Wind

. bnamericas Nosotros v Productos v Industrias v Casos

71 Offshore Wind Applications Now
(;olomiala y Brasil lideran el mercado edlico F"ed in BraZiI, Proposals TOtaI 1 76'6
marino regional GW

Bnamericas
Publicado: viernes, 04 noviembre, 2022

December 8, 2022, by Adrijana Buljan
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https://www.offshore-energy.biz/
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POTENTIAL SITESIIN'\LATIN AMERICA(EXAMPLES)

Offshore Wind Technical Potential Offshore Wind Technical Potential

in Argentina in Brazil e
. A .§§8
RISE score: 59 Fixed: 558 GW || Floating: 1,312 GW || Total: 1,870 GW RISE score: 71 Fixed: 480 GW || Floating: 748 GW || Total: 1,228 GW i
: ARGENTINA 285
Buenos Aires, ~ = 3 3
National i Tz
2 Grid EAArs Bares v S&o Luis.e : S
Capacity
(2021): Mar del Plata
Mar del Plata 'a Blanca B RAZI L
/
National
Grid
Capacity
(2021): J O
192 GW sila <
>
Vila Velha N
ila Velha s
_ Comodoro Rivadavia L,J;;
.' .+ Puerto San Julién 3 Rio de Janeiros i
ante Luis Piedrabuens - : ali
! . 2
PARAGUAY y e
o v
Florianopolis 727 x &
Criciima » 5 2
Puerto San Julidn Porto Alegre s South Atlantic Ocean 2 :
Oz
Piedrabuena o Rio Grande ¢ S E
0 250 500k @
o 200 400kn »_URUGUAY <7 m

¥/ Fixed (water depth < 50m)

Fixed (water degth < S0m) T g iy o w wy w 2 7w
! E o & e W@ = = @ & o e A fevel i < E. e
+++1 Floating (water depth < 1000m) g (-1 Floating (water depth < 1000m) =
Exclusive Economic Zone (EEZ) = Exclusive Economic Zone (EEZ) =




POTENTIAL SITESIINFLATIN AMERICA{EXAMPLES)

Offshore Wind Technical Potential Offshore Wind Technical Potential

in Colombia in Mexico i3
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POTENTIAL SITESIIN'LATIN AMERICAEXAMPLES)

Offshore Wind Technical Potential

Offshore Wind Technical Potential

RISE score: 52

in Peru
Fixed: 32 GW || Floating: 315 GW || Total: 347 GW
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National
Grid

Capacity
(2021):
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BRAZIL
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[=-7 Floating (water depth < 1000)
- = = Exclusive Economic Zone (EEZ)

WS (mis)

>10

RISE score: 73

in Chile

Fixed: 131 GW || Floating: 826 GW || Total: 957 GW
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Offshore Wind Technical Potential In
Latin  America

Top 10 Conuntries in LAC Region m FIXED
RISE Total Fixed Floating

Country Score (GW) (%) (%)

Argentina 59 1870 30% 70% m FLOATING

Brazil 71 1228 39% 61%

Chile 73 957 14% 86%

Mexico 69 869 46% 54%

Venezuela 19 381 30% 70%

Peru 52 347 9% 91%

Uruguay 56 275 69% 31%

Colombia 44 109 28% 72%

Honduras 39 91 64% 36%

R. Dominicana 59 63 19% 81%

WORLD BANK GROUP CCN I\
RISE: Regulatory Indicators for Sustainable Energy TRE/ORLD BANK JIFC | e eiscen =l LB

Energy Sector Management Assistance Program



Challenges




ORE Project Development
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] MANUFACTURE ) ) OPERATIONS & )
Design DECOMMISSIONIN

ig ) ) INSTALLATION o AINTENATEES COMMISSIONING
+ ENGINEERING BLOCKS >SUB-ASSEMBLY + MOORINGS + ONSHORE + DISMANTLING

+ PARTS ASSEMBLY MAINTENANCE
+ DEVELOPMENT + DEVICE INST. + DISASSEMBLY
+ OFFSHORE
+ CABLE LAYING MAINTENANCE + SITE RESTORATION

The manufacture, installation, maintenance, and decommissioning must be carried
out with the locally available infrastructure and equipment or, alternatively,
consider scale economies that allow incorporating this equipment or this
Infrastructure in the long term.



Critical Aspects for Manufacture, Installation  and
Maintenance

e
- @«
I
— 4
SUPPORT PORTS AND
VESSELS INFRASTRUCTURE

OPERATIONAL
ASPECTS

LIFTING



" NOMINAL POWER > 18MW
ROTOR DIAMETERS > 200m
MASS >10.000t
FOOTPRINT >

\L :
e




Challenges

MANUFACTURE )

-

Steel  Lifting

VS
Concrete

Launching

Footprint

Source Floatgen.eu Source Floatgen.eu




Challenges
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) INSTALLATION

Lifting
Weather
windows

DP Ships
Operations ‘
Time




Challenges

L

OPERATIONS &
MAINTENANCE

Dry vs Wet

Weather
windows

Ships

Operations

Accessibllity




