Brazilian Wind Energy Sector: Opportunities and Challenges —
Offshore Wind Energy

Elbia Gannoum

CEO, Brazilian Association of Wind Energy and New Technologies (ABEEoblica)

and \’/ice Chair, Global Wind Energy Council (GWEC)

June, 2022



2WEnergia

HITACHI

Inspire the Next
@ Hitachi Energy

%acciona
energia

P

aeris
aeSs prasi
ALIAN

A Afl!gg;al Motion
Alupar

A

arthwind

(@r=T™

\ ]
’

NLAS
B,

bmm'k

peTrp—

y
M
e,

Belgo Bekaerl Arames
A
e vt |

Arsioima | S

Saralra Akt e

g,

CER

ENER

CIMIG

NOLSA ENCRCIA, SUAFORCA

D CGN

< Chesf

=

-
CAMARGO SCHUBERT

\CDITIEI'C
energia

@ crGarasi

Cubico o

&_ DISTRIBYI

nnnnnn

—— Dragabras

[ E——

‘
~ 5 eDF

renewables

@)ece

¥ elera

RENOVAVEIS

<

Eletrobras

J Eletrobras

Eletrosul

il

~& eneva

3

<

<
#

| —

Enerfin

equinor

< i
o essentia

ENERGIA

T

FIEB-

L 'éhng}ﬁm%%nng

Laureano & Meirelles Engenharia

MASTER®
»BUILDERS

SOLUTIONS

MATRIX

PELO FUTURO DA INDUSTRIA

P ey

P Eletrobras
Furnas

GQWIND

{8 Honda Energy
\

IBEROBRAS

@ |bitUene'g.o

inova

energy

mstiruro SENAI

METALTORK

—
MTS
I—

NEOENERGIA

5 NORDEX @ accigp_a.

NORWIND
“~ Omega
O ormazagaL

Orsted

2,
~
* OceanPact

Q

Pan American

ENERGY

\J’

papyrus
J\=roauriTue

PRUMO

LOGISTICA GLOBAL

Qair

Brasil

' Renobrax

ENERGIAS RENOVAVEIS

RENOVAQ

ENERGY

"RUDLOFF
seEMIKRON

innovation + service
ENERGIA

7

SETE

JOLUGOES E TECROLOGA AMBIENTAL

N

SIEMENS Gamesa

La ] =1 o5

sodexo | SuspemIem

4

SOWITEC

2) Statkraft
subsea 7

7 Tecnatom

tecn@

£ATEN
7 Nonveste

~ NORDESTE

o

O ToTAaL €ren

IBolaments o £ KUITED

Vesitas.
MaVilla
voltalia

VOTORANTIM
energia

(%

WARTSILA

e
o

XCEL INSPECTION

N

YOKOGAWA

Co-Innovating tomorrow

Our
Members

ABE

ONSHORE = OFFSHORE

Eodlica

ASSOCIAGAO BRASILEIRA DE ENERGIA EOLICA E NOVAS TECNOLOGIAS




GLOBAL CONTEXT

New and Total Installations — Offshore and Onshore Wind (GW)
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OFFSHORE WIND ENERGY - BRAZILIAN CONTEXT |

ATLAS DO POTENCIAL
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Source: Atlas Edlico Brasileiro - 2013
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Source: Roadmap Edlica Offshore Brasil - EPE



OFFSHORE WIND PROJECTS IN STAGE OF

ENVIRONMENTAL LICENSING AT IBAMA

RN-06

RN-01 k

CE-04
PLO2, @XSD
AT

==

}

010 20kn

01 2k

Némero de processos

Evolugdo da demanda do licenciamento

Total de processos

Caucsia - 5 Encgis | B Energia Lida 0Z00L.00351 5201658 Helizde-% 1z 48 575

Tangads Nocnergia Rencwiwels SA | 02001 0353711201946 WTG-15.0-246 15 20 3000

Camacim Camacim Eireli D000 A5 2 Haliste-x (F3 16 L2060

iagdo da Mar Gar Manne trasd 02001 015LI4 202061 ML Vestas 17 a5 128 216

Alphe Wind Moo Branco | 02001 002580/202 140 V236 L5MW 15 400 5.000

Gernders Edlca Brigacein [ | 12001, 000 545/2022-72 V23515000 15 56 3840

Eitbea Rrasi WL ODIGUB2IEL VESTAS 4235 15 7 LoBo

Totakenegls FotrclooGas | 02001040682 236-15.0 MW 15 200 3.000

Sheel Brasi 0200100821 372003-51 5G- 1422300 14 215 2010

Equingr Brasl Energia 2001 DOE07 2061 Turbug, 15 M 15 134 L0

Equinor Brasi Energia 2001 D003 2082-51 Turbog.15 MV 15 134 010

Vot Winds 07001 079651/2070-55 | 28/12/7030 | 5G 10.6-19300 1o 144 L0

y Geradora Edica Brigaceiro [T | 02001, 008043200241 | 14401/3002 | V235-15.00MW 15 3 495

Al Edusfloat Energy do Brasi 200000 SR 20E- 51 | FLA0LI002 | WES 265 200 20 &2 L240

Projetn Lbu Shel Brasi 2001 006228/ 202242 5G-14-222-00 14 150 2520

Vi1 [Vera Tup Vantos da Atlintico 02001 D00LTR2071-17 | HGT235 13,5 74 )

PL-02 | Peimes do Mar Bosford Partici pagies DR00LDOFAR320Y WAAE-1EMW 15 o3 1395

FI-02 | projem paul Shel lrasi 0000221 SG-14-221-00 14 15 1520

FI-0% |Frojein Mangerd | Equinar el Enerpa 0700100671 0209755 | 05 Turtag. 15 M 15 134 2010

R1-0d | Marawilha Mecenergla Renowdvels 54 | 02001, 155364201944 | 0404/2002 | V236-15.0 MW is 20 3000

RI-02 | Aracatu Enuinor Brasl Energia U001, 00511 5200045 | 2008/ 2020 | Nio definids 12 Lral 1840

instituto Brasileiro do Mesa Ambiente RI-03 | Venios da Attintica | Ventos do Atlinbco 0E00L.000230/2021-27 ol zoat [HET2as 135 3Tt 5008
& dos Recurses Naturals Rencvivels 104 | Viortas Fusmnenaes | Bosfors Particpagies D7001,0074632071-51 | 13/5HT031 | V235-L5MW 15 155 2.820

. Birtori e Leencamenta RI05 [voros 0o Aqu | Prame Legistca UF0L VIEMBZEL-TT | COMRII0L | IEA Wl 150 | 15 1% 2160
e : : RI-00 |Queresmera Blucfioat Energy o Srasi N2001.001542/2022-35 | 210012002 | WEC 265 20MW 20 148 1560
RI-07 | Bromdia EBluefioar Energy do sl | 02001.007115/2072-78 | 28/01/3022 | WEC 265 200w 70 &= 1700

RI1-08 | sopros da R Tolakenamgies Petrclecfifas | 02001, 004044200043 | 1700/2002 | V236-15.0 MW is 20 3000

COMPLENDS EBLICOS OFESHORE RI-08 | Projmn Agu Shel Brasi UL UL 2L 10 | 100/ 2022 | SG-14-2a-D0 12 215 1010
RH-0L |Focra Grande Foda Grarde 03001 TA2E2000- 14 | 307112030 | Hallade- 1z 52 24

PROJETOS COM PROCESS0S DE LICENCIAMENTO An-ez [raral enitas da Al 02001 000036202141 NSTI36 135 143 2011
AMBIENTAL ABERTOS NO IBAMA RA-03 | Alsos Potiguares | Bosford Parbrdpacfes DR DTS -EL [ 1 WLAE-15MW is 143 LS
AM-G4 [ventos Pocguar | Intemaconsl Energies 2001 D0SBHN 202154 Helizde-% 12 207 L

A5 [ et Beta Wind Ererglas 0001013349207 158 VA6 15MW 15 200 3000

R0 | Agua Miriha B, Energy da drms | 12001000 543200050 WEL 265 200V 0 = 1700

A7 [ Catteya Busflost Cnsrgy do Brasl | U200L.000 5487202014 WEL 264 20MW 20 5 1180

Atumtuoplic: 2 e obelf de 2022 AN-08 | Projetn Galnhos Shel Brasi D20 DG 2DE-56 | 1 5G-14-272-00 14 215 1010
s [Aquas canas Neconergia Reneviveis SA | 02001,035351/2009-75 | 1012/2019 |WTG-15.0-296 15 20 3,000

RSO3 | Viertos do Sul Wenins do Atlintien 0L D000 PENEL- 10 | G50L1001 | NGT236 15,5 k2 &.507

F5-13 [ Tremancai Cfshore | Ventos do Atlintico 2001000177 202044 [o5/0L /2021 [NET230 135 52 0z

Fi5-04 |Ventms Litordnecs | Bosford Farticpagies D001 DOTARS/207 140 | 1347031 | V3515V 15 = 1245

o RS-15 | Brava Vente SPE Brave Venis 7001, 118521/ 2001-71 | GLIRI021 | V3615 MW i 7 1155

; R&-06 | Guarta Offshore Geradora Efbca Brigacei-o [ | 02001000 3992022-88 | 19/0072022 | V2361500 1% 112 i i)

0 507 | Cassinc Offencre | Geradora Edlen Brigaceim IV | 02001.000427/2022-54 | 20/01/2002 | Va3s-15 oo 15 18 1520

o0 RE-D8 | Rio Gearwd Ofchore | Gerndera Etfica Brigaceia v | 02001, 000 470/2002-30 | 2000112022 | V2361 5.00W is & 1,200

RE-09 | Amacorita Bluefiost Energy do Brasi (2001000 S04 | TLAOLIZ0A2 | WEC 265 Z0MW 20 155 3000

@ Iz F5-10 [ Turmalna Blucflost Energy do Brasi | 0Z00L.001541/2022-34 | 21/01/2023 | WEC 285 Z0MW ] 155 1.180

£ 511 | Sopros da RS Totaknaigies FotmoiooRGas | 12001 DOM065/2072-63 | 17/02/2002 [V236-15.0 MW 15 20 3.000

@l g Fe5-17 | Projeta Whien Shark | Shel Brash 2001, O0EAS1 202250 | 17/03/2022 | 50-14-222-00 [ 215 TD

< BE-13 | Prictetn stohd Equiiner Beasl Energla D200 DE20620E-17 | 65042022 | Turkog.15 MW 1% 166 2490

0 o R5-14 [Projeto Ibitusssy | Fquinor Brasi Energia 2001 D0G20E/2022- 14 | 05/04/2022 | Turbog. 15 M 15 134 2010

F515 | Feninsua wina | sPE Brava vento 2001 DOSSGH/20E1-34 | 10412022 |V236-15 Mw 15 180 2700

20 F&-16 | Tecnalult 'Wind SPE Brave Yenic 02001, MEAPEA0EE- 15 | 1400472002 | V235-15 M 5 180 2,700,

FS-17 | Manine Virtice WOS | SPE Brave Wento 2001 ESITI20EE- 12 | 1042002 | V236-15 MW 15 ) 5. JI('l

o SCY [ Farot Wind Power | SPE Brave Vento LB 12 | ez [veas-1s w 15 3% $.700

TOTAS 9074/ 131.333

—Poténcia acumulada

Source: IBAMA



Existing Studies Addressing Offshore Wind h

in the Brazilian Context

ROADMAP EOLICA OFFSHORE — PERSPECTIVES AND PATHS FOR MARITIME ENERGY

. Existence of a great potential (~700 GW) in places with depths of up to 50m . Highlights the
challenges for the offshore wind sector

IBAMA: STANDARD TERMS OF REFERENCE FOR OFFSHORE WIND ENERGY COMPLEXES

= The TR is provided by IBAMA to the entrepreneur, bringing what he must present in the
environmental impact study to attest to the feasibility of offshore wind generation projects.
The standardization of this TR brings greater quality to environmental studies and analyses,
in addition to reducing legal uncertainty.

WORLD BANK REPORT: GO/NG GLOBAL REPORT

= Northeast Coast (Sao Luis to Natal); the southeast coast (south of Vitéria); south coast (from
Florianopolis to the Uruguayan border) and indicates an offshore wind potential of 1.2 TW is
indicated for Brazil

KEY FACTORS FOR SUCCESSFUL DEVELOPMENT OF OFFSHORE WIND IN EMERGING
MARKETS

= Support Initiative for Developing Marketshe report presents the four fundamental pillars for
the evolution of offshore wind in emerging markets: strategy, policy, frameworks and
delivery.

NATIONAL ENERGY PLAN - PNE 2050 - EPE

= With the reduction of costs in offshore wind projects, the source may push expansion in the
study horizon. If the cost of production for offshore wind generation becomes 20% lower than
in 2019, this source could take the place of onshore wind farms in the planning model

2030 ENERGY EXPANSION DECENNIAL PLAN - PDE 2030

= |n this PDE, offshore wind technology was considered as a candidate for expansion.
International data indicate higher investment, operation and maintenance costs than the
onshore option.

COMPLEXOS
EOLICOS
OFFSHORE

ESTUDO SOBRE
AVALIACAO
DE IMPACTOS

ROADMAP
Eélica Offshore

Perspectivas e caminhos para
a energia edlica mariima

0
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Plano Decenal de
Expansdo de Energia

n
of Offshors Wind
in Emerging Markets
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PLANO NACIONAL DE ENERGIA

Going Global:
Expanding Offshore
Wind To Emerging
Markets
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Brazilian Energy Programme | UK Government

Offshore Wind Investment Guldev/
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JFune 3021 (Revised and updated)

Investor's Guide: BEP delivered studies to
the Ministry of Mines and Energy

*= Analysis of Environmental and Socioeconomic Impacts;
= Business Environment and Infrastructure Analysis;
* Regulatory Framework for Offshore Wind Energy;

» |nvestor's Guide to Offshore Wind Energy in Brazil

The Investor's Guide is a set of three documents

Database n® 1 —
Suppliers and
Programmes

Database n®2 —
Contacts and
Stakeholders

Information and indications regarding: (1) Offshore Wind activity in Brazl, (2)
Investments i the Couniry; (3) Elecinc sector and other energy sectors
(zeneral and specific conditions and requirements); (4) Business opportunities,
RDE, programmes for support to development and social inclusion.

Spreadsheet with data from (1) Potential suppliers of commodities, products
and services; (2) Research, development and innovation programmes; (3)
Qualification and training programmes: (4) Programmes of diversity and social
inclusion; (5) Financing and promotion programmes for renewable
technologies (&) Internationalization.

Spreadsheet with data from (1) Federal public organs; (2) State secretariats and
state organs; (3) Scence and technology centres; (4) Financial institutions; (5)
Sector associations; (6) Universities; (7) Support Institutions — ABDI, Apex,
Embrapii, Sebrac, Senai and others from the Federal, State, and Mumicipal
levels.

The Offshore Wind Energy Investor's
Guide was prepared within the scope
of the Brazil Energy Prosperity Program —
BEP, supported by the United Kingdom
and developed in partnership with the
Brazilian Government, in the context of
energy transiton and  sustainable
development,;

Facilitating instrument for interested
parties, investors, financers and society
in general, with the presentation of
general and referential information on
various aspects of offshore wind energy
generation in Brazil.
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Existing legal provisions & Government Decree

N° 10.946 - Offshore Wind Energy

Decree and Bills

SENADO FEDERAL
PROJETO DE LEI DO SENADO
N° 484, DE 2017

Dispae sabre & ampliaBo das atribLiBEs institucionais relacionadas & Politica
Energética Nacional com o objetiva de promaver o desenvalvimento da geracio de
energia elétrica 10calizada no Mmar Lerrilorial & Zona conBmica exchusiva & partir de fonte
edlics; & A8 Outras pravidénciss.

AUTORIA: Senadr Fernande Callar (PTC/ALY

DESPACHO: As Comisses de Constituigho, Justics e Cidadanis; de Assuntos

PL 484/2017

SENADO FEDERAL

PROJETO DE LEI
N® 576, DE 2021

Diseiplina a outerga de autorizagBes para aproveltamento de patencial energétics
affshore.

AUTORIA: Senador Jean Paul Frates (FT/RN)

PL 576/2021

== PL 3655/2021

PROJETODELEIN®  ,DE 2021
(Do Sr. DANILO FORTE)

PLn.365

5/2021

= Accelerating the Deployment of
7= Offshore Wind in Emerging Markets

= Thursday 4th November at 16:30 GMT
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Bolsonaro assina decreto que regulamenta edlica ‘offshore' - Egidio Serpa -
Didrio do Nordeste

diariodonordeste.verdesmares.com.br - 2 min de leitura

Emergéncia climiticaexigecorrida ..o oo Granerg~ |
aseolicas Ministro promete marco legal de eélicas offshore até o fim
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DIARIO OFICIAL DA UNIAO

Publicado em: 25/01/2022 | Edicao: 17-B | Secdo: 1 - Extra B ipsgina 1

Orgao: Atos do Poder Executivo
DECRETO N° 10.946, DE 25 DE JANEIRO DE 2022

Dispde sobre a cessdo de uso de espacos fisicos e o
aproveitamento dos recursos naturais em aguas interiores de
dominio da Uni&o, no mar territorial, na zona econémica
exclusiva e na plataforma continental para a geracéo de energia
elétrica a partir de empreendimento offshore .

Edlica offshore sera incluida em
ncorréncia com outras fontes n

UK Pavilion

T ——— ey
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Eolicas offshore podem sair por
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Meeting between ABEEGlica and Ministery of
Mines and Energy (MME) - 22nd, October

o Listen the Investors and their point
of views about the topic

Assignment Procedures
Government Partficipations and Fees

The studies and the prior interference statement-
Studies Criteria;

Competent Bodies

|dentification of prisms for planned procedure
o  Planned Grant

o Independent Grant

Webinar Meeting with MME about the
Decree - 23, Feb, 2022

Meeting between ABEESlica and MME -
10, march, 2022

MME listened to investors regarding the
clarification of the complementary rules and
doubts regarding the assignment criteria




Upcoming challenges for offshore

wind power in Brazil
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