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BRAZILIAN CONTEXT




Wind Energy Timeline

2002 Creation of ABEEGlica and PROINFA
2004 Regulation of the New Model of the Electric Sector

2009 1st Auction with participation of wind energy (LER 2009)
Clause 5.12 — exemption of the transmissi@mgriskof Incentive to Alternative Sources

2010 1s} participation in Alternative Sources Auction (LFA 2010)
2011 ]\ 1GW
2012  New Local Content Rule of BNDES - 2013 to 2016

[ e Creation of the Seal and Certificate of Renewable Energy
e | | . 2nd most competitive source

i “‘t& | i 2013 tinction of the Clause 5,12
P50 to P90

z s 5 GW
" CONAMA Resolution # 462 Environmental Licensing for Wind Energy

AT
L 11 de abril de 2019
‘ﬁ:;;: 2015  Ordinance # 416 of Review of the Physical Guarantee for Wind Energy
i 2zl

N\ 10 GW

End of the Quadrennium of the availability PPA
Provisional Measure # 735 of 2017 — End of the discount TUST/TUSD

2018  Quantity PPA for Wind Energy

1) ‘1,1' : )
W Edlica jd é a sequnda fonte da 2016

(b
matriz elétrica brasileira com 15 GW 2017

! ?;Eim‘:;p 2019 =]\ 15GW

i
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Brazilian Timeline

2013 2014 2015 th‘LG th‘:z
13th 10th 10th lace lace
place place place FZ|() 7 ? 2.77
3.4 GW 5.9 GW 8.7 GW GW GW

2018
8th
place
14,71
GW

CANADA

BRASIL
FRANCA

REING UNIDO

ESPAN HA—~

INDIA

RP CHINA
EUA
ALEMANHA
INDIA
ESPANHA
REINO UNIDO
FRANCA

= BRASIL
CANADA
ITALIA
TOTAL TOP 10

[ 5] ©] co |~ REISY ol |

EUA

PAIS

21.392
96.812
59.312
25129
225321
20.964
15209
14.707
12.816
9959

499.931




Brazilian Timeline

2013 2014 2015 2016

7th Ath 4th 5th
place olace place place
0.95 25 GW 2.715 2.01

GW : GW GW

2017
6th
place
2.02
GW

2018
5th
place
1.94
GW

FRANCA —
REINOUNIDO —

ALEMANHA

RP CHINA
EUA
ALEMANHA
iNDIA
[El BRASIL
REINO UNIDO
FRANCA
MEXICO
SUECIA
CANADA
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Brazilian Wind Potential

ATLAS DO POTENCIAL

EOLICO BRASILEIRO
Stamatagsce 8013

VELOCIDADE MEDIA ANUAL DO VENTO
A 200 m DE ALTURA (mis)

IO S

Source: Atlas Eodlico Brasileiro - 2013



Capacity Factor

Brazil has one of the
world’s best wind profiles.
World average is about
30%. In 2017, the
Brazilian average was

43%.
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Media 42%  Media 42.2%
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World Capacity Factor 2016

Brazil has the world’s highest Capacity Factor
It is 70% higher than the world average 42%
33%
World 29%
0
Average 249 21%
7% mmmwmm= o R L L L L L L L L L L LI L L L L - ——---—--- L- ----------
20% 21% g2
° 19% 19%
g, China us Germany India Spain UK France Canada Brazil Italy
Co<[ i
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Evolution of the Installed Capacity
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Wind Capacity by State
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Brazilian Wind Features

Northeast - RN South - RS
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History of Energy Auctions

Average Price per source in Supply Adequancy Auctions Source Share in Supply Adequancy Auctions
2744 2711
: 0,05%
2567 2551 2541 2501 > 450 2404 2,39%
222,5
o 2160 29,87%

Y 6,02%
: 170'8: 163,6
1 I
1 [
I [ 11,78%
1 I
1 I
1 1
1 | 19,28%)
A T
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Operating the variability

Storage

Complementarity eI
~ Hydro (reversed seasonality) ------------------
- Solar PV
- Biomass - -

National System
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I New Indicative
m B

Expansion

0 —
2m? mae 209 2020 2021 2022 2023 1024 2025 2026

Alternativa para Ponta = Biomassa  wEolica @ Hidriulica PCH Salar = Térmica

2017 Z018 Z019 2020 20Z1 ZOZZ 2023 2024 Z0ZS  20Z6
Alternativa Fonta 0 1] 0 0 994 | 2532 | 4334 | BO0Z | 12198 | 1Z.198
Hidriulica 0 0 0 0 0 0 118 351 787 | 1317
PCH+EOL+BID+SOL 1] 1] 1] 2000 | 5271 | BB43 | 12514 | 16187 | 19857 | 23529

Térmica o a o o 0 o 1500 | 1.500 | 2.084 | 2667

Accumulated installed capacity considering the indicative expansion 2017-2026

PCH 6052 6270 6393 6653 6658 6958 7258 7558 7658 818
H 12843 15598 16645 17645 19450 21254 23058 24862 26666 28470 J
BIOMASSAI 13010 13182 13506 13577 14199 14666 15234 15802  16%8 1693
SOLAR 960 1550 2 650 3660 4 660 5 660 6 660 7 560 8650 9 660

i o
ABEESica | 8
Fovsnm 2700 T wnniny Wl

7
b resafivze

Source: MME | EPE | ABEEdlica
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Wind Velomty Vs. Water Depth
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Water Depth — North East
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Offshore Wind Potential - V>7.0m/s

Areas aproveitédveis (km?) Potencial (GW) Potencial (TWh)

0-20m 20-50 50-100 >100 0-20m 20-50 50-100 >100 0-20m 20-50 50-100

79.868 123.078 79.907 1.765.981
2.048.835

Expansao Indicativa entre 2023 e 2027 40 GW

Consumo Total: 750 TWh

PDE 2027:
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Energy planning officials to look at regulatory issues as interest
grows in hig potential off nation's coasts

by Alexandre Spatuzza in Sao Paulo 08 April 2019
Updated 08 April 2019

Share: ) E-mail

Brazil plans to publish a Toadmap’ for offshore wind this year and will look at
regulatory changes needed to allow the start of exploratory work ahead of
turbine deployment along its 8,000km of shallow shores.

“We have started to work on a roadmap for offshore wind in order to give the
issue more visibility [in Brazil]” Thiago Barral, president of Brazil’s energy
planning authority EPE said during an online industry seminar.

This is not the first time that the Brazilian government has raised the prospect
of advancing offshore wind, which remains a controversial issue as far as some
sections of the countrys 15GW onshore wind sector is concerned.

In 2015, energy minister Eduardo Braga commissioned preliminary studies into
offshore wind deployment, and last year congress started debating a bill that
would set the legal grounds for tendering offshore blocks for the construction
of wind farms.

Brazil’s long coastline, with water depths of 30 metres stretching several
kilometres from shore, has raised expectations of hundreds of gigawatts of
potential in its waters. The fact that many of its large cities and industrial
centres are close to the shore could help its viability, offshore advocates believe.

However, others in the industry say it's not yet
necessary to explore offshore wind since the
countrys onshore potential - estimated at up to
500GW compared to a current 15GW installed wind
base —has barely been scratched.

Latest Advances

Mews Research Trends Evenis Advertising Q

¢ a Renewables

INOW

Brazil's Senate approves wind,
solar offshore auctions

December 19 [Renewablas Now) - The Brazilian
Senate approved on Tuesday a bill that suthorises the
implementation of wind and solar auctions for
offshore power plants.

The 484/2017 bill also allows future projects to be
developed in inland waters such as closed lakes and
rivers. Specifically, wind farms with power above 5 M\
can be developed in inland waters, the territorial sea
lup to 22 km from the coast) and the exclusive
economic zone [up to 370 km from the coast).

Offshore wind farm. Image Source: Equinor

Solar power plants with 3 power output of more than 1 MW can still be installed on land or
water bodies under the federal government control. These rules are not valid for
developments on private land.

Offshore wind and solar projects of less than 5 MW and 1 MW, respectively. can be
executed If regulator Aneel allows it.

The text prehibits granting concessions in areas tenderad in cil and natural gas
deposit auctions but it does allow for wind or sclar power plants to be installed to meet the
consumption of oil rigs:

Mow the bill project needs to go through the lower house of the Congress.

—— - = - tSduﬁTbCEl?TABEETSIica 2
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Petrobras — Gearing the Offshore in Brazil

offshoreWIND.biz Home News Business Guide Long Read Conference

Petrobras and Equinor Sign Offshore Wind
MoU in Brazil

Brazilian oil & gas major Petrobras has signed a Memorandum of Understanding (MoU) with
the Norwegian energy company Equinor to jointly develop the offshore wind energy segment
in Brazil.

Under the strategic partnership already entered into between the two companies, Petrobras and Equinor have

been investigating other potential areas of cooperation, including the development of renewable energy initiatives.

"This step we have taken today is a source of pride for all of us and further strengthens our strategic partnership
with Equinor,” said the director of Strategy, Organization and Management Systermn of Petrobras, Nelson Silva,

during the signing of the memorandum of understanding, at the Rio Oil & Gas Conference in Rig de Janeiro.

"Brazil has huge potential for offshore wind power generation and we want to take advanit3ge of this potential
tagether with Equinor, which is the oil company that has the most experience in the matter, always obsening the

discipline of capital and the economic logic. "

Joint studias with Eguiner are part of Petrobras’ strategy to develop high-value renewable energy businesses in

partnership with large global players, aiming at the transition to a low carbon matrix.

This memeorandum ef understanding does not establish cbligations for the parties te undertake any concrete
steps, but indicates the intention of the companies to work together to develop projects in the offshore wind

energy segment.
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Environmental Permit Process

| Prototype 5,0 MW

Legenda

Mar Lermiznal (12 mihag)

Linhn d& base
Prajete Eolico Offshore
[ ] ﬂerﬁg‘--a‘!oms

| Area do estuso

] ACom|;}‘éxo Eélico
Offshore Caucaia

Complexo Edlico
Offshore Asa Branca

'Planta Piloto Edlica
Offshore Petrobras

(FCA) - Ibama

Ministério de Minas e Energia

Batimetria
Foinas de profundidade
Da2m
Wailm
B =o:imm
B

Fota; bama R 18

Fonte: Ficha de Caracterizacio da Atividade )
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