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Offshore Wind Energy in Brazil — The Next Big Market?

Global Operational Capacity Close to 30 GW - by country

B Capacity added in 2020

Wind Farms

in operation

Global: 157
Europe: 105
Asia: 50

1st Half of 2020: 29.839 MW

Global: > 8 GW under
construction

Northern Europe biggest market
(installed capacity)

China: 4,6 GW under
construction (August 2020)
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Offshore Wind Energy Investments - Europe

New asset finance in offshore wind energy, 2010 — 2018

€18.2bn
« The global weighted-average
LCOE 2019:

€13.1bn US$ 0,115/kWh

€10.3bn _
* Auction and tender results
suggest that from 2023:
US$ 0,05/kWh - US$ 0,10/kWh

“This can be achieved even in
relatively new markets”

2010 2011 2012 2013 2014 2015 2016 2017 2018

Total investments (€bn)
-e— New capacity financed (GW)
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Offshore Wind Farms — German Tenders

Zero Cent {inﬂentivea} Project (Mort Sca) Tender | Bidder Capaclty Commiasloning  Awarded

proposals in the German Kaakazi ll 2018 Innegy 325,00 MW 2022 unbwkanni
offshore tenders OWE West 2017 reted 240,00 MW 2024 0,00 ctkKWh

Borkurm Riffgrund Wast 2 2017 & =lwc 240,00 MW 24 0,00 «1RWh
Zode VWind 2 2017 &rzted 110,00 MWV 2024 6,00 otkWh
Borkum Riffgrund VWest 1 20710 Elreted 420,00 MY 22202 0,00 ctkWh
Code Wind 4 2018 S atad 131,75 MW 2024/2025 89,83 otkWh

EnBVY Ha Draiht 2017 Enbwy 200,00 MWV 2020 0,00 ctkWh

Praject (Balie Saa)  Tandar Bicledsar Capaeily Caaarmrmissianing Bparreimnd

Aroacdis Ol 1 28 Prarkwnined MY 247 25 W 2021 vinbiskannl
Wikingear Siid 2018 Ibsrrdiala 10,00 WY 20232 0,00 ei/kWh

taltic Cagle 2018 Ipardrola 475,00 MWW 20227202 6,46 ct/kWh
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Offshore Wind Farms — A Brief Introduction

- ]
Offshore Wind Farm System (North Sea, not to scale)

Coneral Conter
Wind [
Foundation c.-.rn.ln: :T:EE” Oporation and | (Operatione
Aene . Lraw [nanlun Malntenante | Manapgsmant)
Vieesels (C1V) & Dase larbor

Helioopter

inner Array Cable

LT e

Sulmstation (OE5)

Grd Connactlon
{Ciehore)

Corerter Station
ot 1oL dpmeratewr

Grid Connection
{Cfehaore)

Gd Connection | Onshore Transmizsion |
{Cmsharn) Substatlon Syatem (T5) L Path
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Offshore Wind Farms — Construction

]
Turbine construction offshore wind park Trianel Borkum 1 (TWB I), German Bight

LA
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Offshore Wind Farms — Substructure Types

Substructure Types (not to scale)

AN

suction Bucket Floating Tripod Jacket- Tripile Monopile Gravity
Foundations Foundation Foundation
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Offshore Wind Farms — Substructures

]
Turbine construction and installation offshore wind park Trianel Borkum 1 (TWB ), German Bight

: |
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Offshore Wind Farms — Project Phases
)

e
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Offshore Wind Farms — Project Phases

- ]
Project Phases and Milestones (here: open door policy)
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e Engineen,jq
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Why Offshore?

* Outstanding wind conditions

« Energy vyield increases with the wind force cubic (n3 > 2 x 2 x 2=8)

« Wind profile is more suitable regarding a uniform flow (less wear and tear)
» Spatial aspects

« Space constraints

+ Cities at coastline
* Incentives

* Incentive schemes are highly relevant up to market maturation

« But: Zero Cent proposals in the German offshore tenders for projects commissioning after 2022
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Why Offshore?

» Politics
» Climate objectives: Reducing carbon footprint, precondition for electro-mobility, green H2-economy

» Location factors: Strengthen innovation, attract investments, employment creation | **— ne |

(3!' e National “,- |

y Energy independency *Hydrogen Strategy /‘
i ¢

« Market Player
Developer: Alternative investment targets to substitute obsolete business models
Manufacturer and supplier: Emerging business opportunities and a long-term

development perspective L

Equity capital: (Institutional) investors and big utilities searching for large scale direct investment
targets (current interest rates are low, growth strategies, decarbonisation of own energy asset portfolio)

Debt capital: Billion Euro projects attracting banks in a difficult market environment. Successful risk
reduction.

to100%



Why in Brazil?

waBrasilia

HRAGUAY

Flariandpolis 774

Criciuma .
Porto A egre South Atlantic Ocean =
Rio Grande
0 250 500 km

URUGBUAY

Extraordinary wind conditions / capacity factors
Vast extent of coast-line

Combines well with hydropower
« Hydropower Brazil: 12,4% of total energy matrix 2019, incl. imports 2

With 3,1 billion US$, Brazil is ranking as 6t development country for
clean asset finance in 2018 ")

Vital project development activities (,green field®)
* Global players have already entered with multi-GW-projects (Equinor, Neoenergia /
Iberdrola)
Energy transition & decarbonisation in Brazil:
« Renewable: 83,0% of electrical energy matrix 2019 2
« Renewable: 46,1% of total energy matrix 2019 2

« Energy transition demand for even more electrical power to substitute fossil power
and fuels of total energy matrix

Globalisation of energy transition & decarbonisation:
« Multinational groups seek to decarbonise portfolio
« Power export, e.g. in form of H,

Path__
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Complexo Edlico Maritimo Asa Branca | - CEMAB | V)
— Eodlica Brasil Ltda.
—  North-East (Ceara)
— 50 0OWEC " (60 OWEC),
— 400 MW 1 (700 MW) Aguas Claras ¥
Caucaia 2 —  Neoenergia
— Bl Energia —  South (Rio Grande do Sul)
—  North-East (Ceara) -  4x50 OWEC
— 48 OWEC + 11 Nearshore-OWEC, - 4 x750 MW
- 576 MW + 22 MW = 598 MW Maravilha 4
Camocim 3 —  Neoenergia
— Bl Energia — South-East (Rio de Janeiro)
—  North-East (Rio Grande do Norte) -  4x50 OWEC
- 1,2GW - 4 x750 MW

Fodaniols 27 Aracatu | & I ® Jangada (CE) 4

Criciuma s
Porto A egres — Equinor Brasil — Neoenergia
e —  South-East (Rio de Janeiro and Espirito Santo) — North-East (Ceara)

0 250 500 km

RUGUAY
gy 4 = — 320 OWEC — 4x500WEC
— 2x2GW (+) —  4x750 MW

Offshore in Brazil

waBrasilia

HRAGUAY

Path__
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Thank you!  Obrigado!  Vielen Dank!

Energia & Gestao de Projetos Ltda.

Johannes Dimas

Executive Manager

office@egp.JohannesDimas.com

https://www.linkedin.com/in/johannesdimas
https://EGP.JohannesDimas.com

https://JohannesDimas.com
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