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OIL AND GAS OVERVIEW IN BRAZIL

__ Discovered Resources

(2018)

)

(Billion barrels of Qil)

14-54

Estimation of recoverable volumes of oil from
| contracted and non-contracted areas

&,

epe
[ ! Oil reserves (certified) b Natural Gas reserves (certified)
| O | (Billion barrels of Qil) & (Trillion m3 of gas)
— 13-24 04 -0.6
Contigent Resources Contingent Resources
(Billion barrels of Qil) (Trillion m3 of gas)
5 - 28 0-1 = 3-3 Source: ANP, EPE
— Undiscovered Resources
epe

Estimation of recoverable volumes of gas

from contracted and non-contracted areas
(Trillion m3 of gas)

1,1-7,5

Source: EPE
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OIL AND GAS OVERVIEW IN BRAZIL

Sedimentary

— Basins
68
Sedimentary
Basins
L 53 o 15
onshore offshore
40
basins with oil and gas
E&P potential
L 25 o 15
onshore offshore
(National Zoning of Oil
and Gas Resources)
epe

Fields of oil and gas

production in Brazil —

28 o

Exploratory oil and gas
— blocks in Brazil —
blocks
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FPSOs in operation in Brazil
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BIDDING ROUNDS SCHEDULE OF OIL AND GAS EXPLORATORY BLOCKS

First Cycle of 6th Production 7th Production 8th Production
Open Acreage Sharing Sharing Sharing Bidding
Sept 10, 2019 Bidding Round Bidding Round Round
Nov 7, 2019 2020 2021

epe
16th Bidding 16th 17th Bidding 18th Bidding
round Round Round
Oct 10, 2019 2020 2021

Transfer of Rights Surplus
Production Sharing Bidding
Round

Nov 6, 2019
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INVESTMENTS IN EXPLORATION AND PRODUCTION: 2019-2030

000W oUW oUW arovw WOUW

z 1 1 1 17 N 1 A z )
3 (u "T& Exploration
epe ST [T
Projects: Calendar of bidding rounds, revitalization of mature fields,
o I unconventional exploration
3 E Investiments: US$ 60 billion

A Production Development

Projects: Development of the fields of Lula, Buzios, Mero, Cernambi, Sapinho4,
i Atapu, Berbigao, Sururu, Sépia, among others; revitalization of Marlim;
construction of 49 new production units (FPSOs)

Investiments: US$ 300 billion

30 Operative Support

Projects: New technologies for pre-salt, increase of the fleet of supply and
support vessels, need for specialized labor

o Coptas Investments: US$ 60 billion
Bl Rescrvas Totais (RT) Linha de Costa
| Recursos contingentes (RC) Batimetria - 1.500 m I
:ocurso: Nio Descobertos Empresas (RND-E) , Bacias Sedimentares - Est-l m ated -I nvest men tS fo r
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woow  eeow  woew  avoow R " . - 110N

Empresa de Pesquisa Energética epe

Ministério de Minas e Energia



THE BRAZILIAN PRE-SALT
AND ITS POTENTIAL
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AN OVERVIEW OF THE PRE SALT
POLYGON

The Brazilian pre-salt is currently one
of the most important oil and gas
provinces in the world.

About 70% of the Brazilian oil and
gas reserves are in the pre-salt
areas.

he Brazilian pre-salt is characterized by:
> high productivity of wells
> low exploratory risk
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EVOLUTION OF OIL AND NATURAL GAS PRODUCTION OF THE PRE-SALT

Oil Production Natural Gas Gross Production

million barrels per day million m3 per day
(epe) (epe)

3,0 ! 150 !

2,5 125 112

2,0 100

1,5 75

1,0 50

0,5 25 51%

0,0 0

2006 2008 2010 2012 2014 2016 2018 2006 2008 2010 2012 2014 2016 2018
Fuente: ANP Fuente: ANP

B Pre-salt | Others == National Production

B Pre-salt B Others == National Production
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o

: d%da Partilha da Producgao - 2019
2 Rodada de Partilha de Produgao - 2020
. 8% Rodada de Partilha de Produgéo - 2021
. 16% Rodada de Concesséo - 2019
. 172 Rodada de Concesséo - 2020
] 182 Rodada de Concessao - 2021
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THE BRAZILIAN ONSHORE
PRODUCTION AND ITS POTENTIAL
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246 PRODUCTION FIELDS IN 9 SEDIMENTARY BASINS
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ESTIMATES OF RECOVERABLE VOLUMES AND RESERVES

Recoverable volumes of oil and natural

Onshore Production of natural gas: 2000-2018

gas on onshore basins (million m3/d)

::';E ,.1 1.5 — 5.0 billion boe . l
== 220
20 143
Reserves 1P of natural gas onshore 0
fields 2017
0

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Natural gas 18%
66 billion m?3 Brazilian reserves of
n I
atural gas 20%
Brazilian production of
natural gas

Fonte: ANP, EPE
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Revitalization Program of EXf
Oil and Natural Gas in Onsht
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FORECASTS FOR OIL AND GAS
IN BRAZIL
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OIL PRODUCTION BY EXPLORATION ENVIRONMENT

Oil Production
Million barrels per day

6 55

epe 4% :
2030

ssy 20181/

4 76%
4,2
3 -2:6 9.4% cagr
2 14 ° .
Brazil will be one of the 5 largest
1 0.9% cagr producers and exporters of oil in
. the world.
. e n €S
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 o
B Onshore Offshore Pre-salt The entry of 49 additional FPSOs
B Offshore Post-salt = Total Production is estimated up to 2030, with 6

units already contracted.

Fuente: EPE
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OIL PRODUCTION BY CONTRACT

Oil Production
Million barrels per day
6 5,5 o

epe
1,8
4
3 2.6
2 c
! The growth comes mainly from the
0 production sharing contracts and
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 the onerous transfer of rights.
Il Concession Onerous transfer of rights
B Sharing production I Not hired == Total Production

Fuente: EPE
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NATURAL GAS PRODUCTION

Natural Gas Gross Production
Millions m3 per day

350
(epe)
300
261 7.6% cagr
250 29
200
150
100
6.6% cagr
50
0
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
I Net Production E&P consumption == Total production

B Injection I Burn/Losses

Fuente: EPE
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NATURAL GAS PRODUCTION IN PRE-SALT: Challenges regarding CO, content
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Estimates of EPE obtained by data
interpolation and spatial analysis

The CO, content may vary from 0% to 80%
depending on the location of the field
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NATURAL GAS PRODUCTION IN PRE-SALT: Challenges Concerning Injection Volume
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NATURAL GAS NET PRODUCTION BY EXPLORATION ENVIRONMENT

Natural Gas Net Production
millions m3 per day

180
epe 147
150 P 6.6% cagr
120
71 7.0% cagr
90
60
6.9% cagr
30 48% 2030
5.1% cagr
0

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Il Onshore Offshore Presal
B Offshore Post-salt == Net Production

Fuente: EPE
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MAIN DRIVERS OF THE GROWTH OF NATURAL GAS PRODUCTION IN BRAZIL

Pre-salt Sergipe-Alagoas Basin
Campos and Santos Basins Post-salt

Atividade de E&P
[ Bloco Exploratério
B campo em Producio
Ambiente de E&P

Mar Costeiro
Agua Rasa

|0’(:’0'S

Atividade de E&P

Bloco Exploratério g
= <
~N

I campo em Produgio
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WEBMAP EPE: AN USEFUL TOOL FOR REGIONAL STUDIES & PROJECTS - OIL &
GAS LAYERS

epe)

Sistema de Informacdes Geograficas do Setor Energético Brasileiro

Web Map EPE

GUIANA

Lista de Camadas A X
Camadas Operacionais =
» Sistema Elétrico Planejado
ECUADOR
Guayaquil ¢
» Sistema Elétrico Existente
» Biocombustiveis
v |v| Infraestrutura de Combustiveis
Chiclayo o )
+:PERU
Trujillo b || Instalagdes de Gés
» Combustiveis Liquidos
i ~ | Exploragéo e Produgéo de Petréleo e Gas
i » [V Poligono do Pré-Sal
» || Unidades Produtivas / Tipo de Recurso
Lag
b BOLIVIA N Previséo de Produgdo de PETROLEO,
Cochabamba PDE2026: ans
°
o »[ | Previséo de Produgio de GAS, PDE2026: - w m’l
Psucre
» V| Bacias Sedimentares
» Meio Ambiente
R
H A
5 Asuncion
San Miguel
de Tucuman
400km 2 \
B —

Cordoba

-+| 28,226 -20,251 Graus

Esri, |
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NATURAL GAS INFRASTRUCTURE

Supply — Demand

(Total Brazil, 2018 average)

Pootos du Entrga 0200 400
? Pontos d Entrugs o]

Total Supply 84.12

RR

National Supply 55.09 e

Pipelines Imports 22.11 f

LNG Imports 6.92
Total Demand 84.12 ’ :

RO

Non-thermoelectric 48.32 ok

Legenda
Terminais de GNL /'

- Existentes

Thermoelectric 30.53
Pipeline Own Use/Adjusts 5.27

Source: Based on MME

Previstos

Gasodutos de Transporte

Existentes e em Construgao

----------- Em Avaliagao*
‘ - Estudados no PEMAT uanabara
Ry ” 3 » =
» 15 Processing Zones (95 MMm?3/d) o S, . *
. . . : b Polos de Processamento
+ 3 Existing LNG terminals (41 MMm3/d) ‘ ©
. ) . . Blocos de Exploracao até a 13% Rodada Gl‘:zl;::::!;f@ b
* 9.409 km Tr_ansnjlssmn pipelines | Campos em Producdo |
* 179 Operating citygates 1 v e e o }
ol 0 800 & Glonabara M km
é.., s [ Km L5 6N Rio Grande

h tt p S //g I S e p e - e p e . g OV b r/ ‘ ‘\ o Fonte dos dados: SiGas EPE . Gasoduto lmewante:o*evmmalue GNL

Coordenadas: SIRGAS 2000

We b M a. p E I E/ * Gasodutos que haviam recebido Autorizagdo de Construgdo ou se empi L Ambiental na data da publicacio da Lei do Gas (Lei n° 11.909, de 4 de margo de 2009). Data de Atualizaggo: 29/02/2016 Ref: DPG/SGB/Gas - GFC - 29022016
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ALTERNATIVES TO MONETIZING THE NATURAL GAS FROM PRE-SALT IN BRAZIL

Internal transfer

S price or sell price

to other company Compression and Injection for

Offshore Gas-to-Liquids process for
LPG, Diesel, Naphta and Kerosene

2
Q
<
et
o
=
c
S © . :
=R : 7" Advanced Oil Recovery
1]
T e .
o kS S tl 7 Compression, Outflow to the Shore
- ~ .
D _5 E ’.' /,’ //, and Processing
- -+
_'c“8 = = ’ : 2 /// Offshore liquefaction for production
S 83 Il Variable - . q P
= 9 k& ', Module 7.~ __——" of Liquefied Natural Gas (LNG)
[

Turret Vessel

epe
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OUTLOOK FOR SUPPLY FROM PRE-SALT

47 W 45°W 45°W 45w 43°W 42°W 41°W 40°W 39°W 38°W
1 1

In operation: A A . : : . . .
Route 1: & ) / \

Bacia de Santos — Caraguatatuba/SP
Capacity: 10 MMm3/d

Route 2:
Bacia de Santos — Cabiunas/RJ]
Capacity: 16 MMm3/d

In construction:

Route 3:

Bacia de Santos — Itaborai/RJ]
Capacity: 18 MMm3/d
Scheduled to 2020
Investiment: R$ 6 billion

N
A 0 100
_:l Km

Fonte dos dados: SiGas EPE

Gasodutos de Transporte
Existentes

— — - Em Construgéo

- — - Em Avaliagéo

Gasodutos de Escoamento
Existentes
— — - Previstos

Gasodutos de Distribuigéo

26°S
1

Blocos de Exploragéo

Total Capacity

Campos em Producéo
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Gathering Pipelines Alternatives in Study

In study (alternatives with capacity 10 to 15
MMm3/d and 20" diameter, each):

Route 4a:

Bacia de Santos — Sao Vicente/SP
Route 4b:

Bacia de Santos — Itaguai/RJ]
Route 5a:

Bacia de Campos — Porto do Agu/RJ
Route 5b:

Bacia de Campos — Itaguai/RJ]
Route 6a:

Bacia de Campos — Porto Central/ES
Route 6b:

Bacia de Campos — Porto do Agu/RJ

Total Capacity

20°8

2178

22°8

23"3

2475

2575

2675

47 W

Sao Vicente @,

Itaguai &=

Mexilhdo 3

Carcara e
Norte de Carcara %~

..... Ttaipu {:3
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N
0 100
o Pdo de _—

Fonte dos dados: SiGas EPE

Gasodutos de Transporte
Existentes

— — - Em Construgéo

! — — - Em Avaliagéo

Gasodutos de Escoamento
Existentes
- — - Previstos

Gasodutos de Distribuigéo

Blocos de Exploragéo

Campos em Produgéo
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ALTERNATIVES TO MONETIZING THE NATURAL GAS FROM PRE-SALT IN BRAZIL

Internal transfer

S price or sell price

to other company Compression and Injection for

Offshore Gas-to-Liquids process for
LPG, Diesel, Naphta and Kerosene
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FLNG AS AN OPTION TO MONETIZING THE NATURAL GAS FROM PRE-SALT IN BRAZIL

Onshore Offshore epe

Existing gas pipeline
network Natural Gas
Thermalpower Plant

LNG-fuelled truck d’
Ny

; . LNG to
LNG Carrier vern

ssIL.NG internacional
Terminal market

ssLNG Ship

\

il

LNG-fuelled ship

)

@ Hypothetical

pre-salt field
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Meteo-oceanographic Conditions in Pre-salt Area

Fonte: STORMSURF (2019)

1 - Mocambique - FLNG Coral South (Scheduled to 2022) Wave height (m)

2 - Australia - Prelude FLNG (in operation) I I I I A T T ] [ ] [ [ =
3 - Brasil - FLNG Pré-Sal o 12 24 48 6 72 84 96 108 12 13,2 144 16,8 18
4 - Camaroes - FLNG Hilli Episeyo (in operation) Smn
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MARKET SITUATION NEW GAS MARKET

Before disinvestment, Petrobras coordinates Competition vision
and supplies the market

Gas production 81% oof gas production Gas production ﬂ ﬂ ﬂ
~ 100% of gas supply Several producers

______________________

lG.athfaring ' l Gathering ' TPA
pipelines pipelines Third Party Access

100% LNG imports B GEE LR ET EEEE TP e PP -7

Transmission Storage
pipelines

(point-to-point) Imports from Transmission
Bolivia (pipeline) System Imports from South
2l (Entry-Exit) Cone (pipeline)
100% of imports from Bolivia

| More than one importer and origin

\ 4

Share holder in 19 LDCs Higher
City gate out of 25 LDCs City gate diversification

Source: ANP 100% risks taken by Petrobras Risks shared by market stakeholders

,____________
—— - —

~
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AGENDA FOR THE COMING YEARS

»TBG’s Open season

» New Gas Market Program
v Competition promotion

v’ Integration of gas industry to power and industrial sectors
v’ Harmonization of federal and states regulations
v/ Removing tax barriers

» Challenges to monetizing pre-salt discoveries
» REATE 2020 Program
» New market access and development

» To promote investments on gas infrastructure
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