The State of the Art of the Brazilian

Pre-Salt Exploration
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Disclaimer

This institutional presentation is based upon or derived from sources
believed to be reliable for informational purposes only.

Projections and future values are presented, but no representation
regarding their accuracy or completeness is made.

Forward-looking statements regarding our intent, belief or current
expectations may change without prior notice.
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Brazil’s Current State [eanp

Sedimentary Area: 7.5 million km?

Area under concession

~ 280,000 km?
324 Blocks
B 440 fields
) “ - ' m Production
1 1 (Dez, 2018)

Oil 2.691 million barrels/d
Natural Gas 114 million m3/d

Proven Reserves
(Dez, 2017)
Oil 12.8 billion barrels
Natural Gas 369 billion m3
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9th top oil producer in the world and
the largest in Latin America*
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*Source: eia, 2018

U T
60°0'0"W 40°0'0"W



Proven Reserves Varch 2018 [anp
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Oil Production in Brazil [eanp

Production (Dez, 1998) VA

Production (Dec, 2018)

970 thousand bbl/d Z.69 million bbl/d
30 million m3/d g 114 million m3d

Oil Export Crude Oil Export

(2000) (Dec, 2018)

18.68 bbl/d 1 million bbl/d



Oil Production in Brazil
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E&P Environments [Eanp

Pre-salt

Conventional

Offshore

Onshore

December, 2018

Average oil production per well
~— -

e
High quality Carbonate Reservoirs underneath the salt layer 7, 655 b pd
High well productivity more than 30,000 bpd in the beginning of productiol =

Potential for giant or supergiant field discoveries

7

dd et
ooy gge

Eastern and Equatorial Margin

Potential for oil discoveries from the Upper Cretaceous to Paleogene
turbidite reservoirs

]

628 wells

Mature Basins (Remaining Potential)

New Frontier Basins
Solimoes Basin: Potential for light oil accumulations
Paleozoic and Proterozoic basins: gas prone



The Pre-Salt Play

Aptian

SINBPA/Petrobras
Scotese




The Pre-salt Play - [@anp

Depaositional Miodel

shallow evaporitic alcaline lake

differentiated deep (>300m)
microbial platforms lake

Low gradiente ramp-like deposition

Linear ridges and
cone-like buildups

Source: Wright & Barnett (2017)



The Pre-salt Play

Buildup

Synrifte

Basement
@ Domal to branching microbial
(chert boundstone)

i Shrubby microbial boundstone

B=A shale (commonly organic-rich)

Platforms

/

SAG

Upper Synrifte

Intraclast-spherulite
(packtone - grainstone)

Wackestone - packstone
with spherulites

Argillaceous limestone & marl
with spherulites

Lime packestone - grainstone
with mollusk shells

B Argillaceous limestone & mar

BE= Mud flat dolomite

[ ] Micritic limestone (mudstone -
wakestone)

= Transgressive limestone

Source: Edited of Saller et all, 2016.
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E siltstone
[ ] sandstone
Conglomerate

- Basement



The Pre-salt Play ejanp

Pyramid Lake, Nevada

¥ 1-3 km long [ 205m high

e

Source: Larry Benson Google Earth

Large sub-lacustrine spring mounds
develop in perennial lakes — they need
the space (depht) infwich to grow.

_Sourcer wikipedia

Source: Edited from Wright & Barnett (2017)



The Pre-salt Play [fanp

ltapema — Itapema/Barra Velha
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Stratigraphic chart: Moreira et al., 2007



The Pre-salt Play [anp

The classic pre-salt play
COMPprises prominent four

way. closure structures




The Pre-salt Play [fanp

Inline 34550
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Constellation Survey Fast Track



The Pre-salt Play [fanp

Inline 384550 Peroba Pau Brasil
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Depth (m)
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Sea Bottom Basement Constellation Survey Fast Track

—— Top of Salt / Faults

- Base of Salt



The Pre-salt Play

3.0cm




Pre-salt Prospectivity

Source: Petrobras

The Pre-Salt comprises huge accumulations

underneath the salt layers;

Light Oil with excellent quality accumulations and

high commercial values;

1) Great prospectivity, potential for giant and

supergiant oil fields;

2) High wells productivity related to high quality
carbonate reservoirs and extensive and thick

production zones.



Pre-salt Production

~1.5million barrels of oil/day.

Million barrels of oil/day
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The Pre-Salt production
comes from 85 wells:

60 in Santos Basin
25 in Campos Basin

Dec/2018
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The Pre-salt Play Production [fanp
~1.5 million barrels of oil/day (10 fields)

‘ 7'\ . Jubarte (9 wells)
\ ©  0il: 116.7 M bbl/d
p - Gas: 3.9 MM m3/d

3 o N\

« Baleia Franca

2 wells

Mero (1 well) 1 d oil: (34.4 M gbl/d

Qil: 9.9 M bbl/d Gas: 1.37 MM

Gas: 663 M m3/d .méld
Baleia Azul
L J (4 wells)

Qil: 26.66 M bbl/d
Gas: 0.9 MM m?3/d

Lula (45 wells)
Oil: 897.1 M bbl/d
Gas: 38.5 MM
m3/d

Marlim Leste
O (6 wells)
Qil: 21.1 M bbl/d
Gas: 370 M m3/d

Lapa (2 wells)
Marlim/Voador

Oil: 26 M bbl/d @
Gas: 1.2 MM m?/d
) (1 wells)
Sapinhoa Oil: 4.6 M bbl/d
(13 wells) Gas: 163 M m3/d
Oil: 259.1 M bbl/d
Gas: 10.7 MM o ® Barracuda/Caratinga
m3/d g- d @ wells)
Oil: 6.2 M bbl/d
Gas: 108 M m?/d

O
Dec/2018




New Pre-salt Exploration Scenario




Bidding Rounds Schedule ejanp
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6 Pre-salt Bidding Round  |&igale
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Estimated Unrisked Oil in

E i Place Volumes (P50)

[1Pre-salt Polygon

Legend

o [ 1 Offshore Basin Min. Oil .
£ ] S Blocks Profit (%) Sig. Bonus (R$)
o /_‘—’ SE Sa}ltano
d Aram 24,53 5.050.000.000,00
BEE ¢ Bumerangue 26,68 550.000.000,00
Cruzeiro do Sul 22,87 1.150.000.000,00
Sudoeste de 26,09 500.000.000,00
Bumerangue Sag itario
- . - - - Norte de Brava 36,98 600.000.000,00
///.’/’LHJ Total 7.850.000.000,00
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PRODUCTION SHARE

Aram Block Prominent Basement High

Crossline 4802
Four-way Closure

Ampitude Anomalies

Area: 1,500 km?
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Survey: R0014_BS_1_SOUTH_PSDM - Courtesy of PGS




PRE-SALT

61" Pre-salt Bidding Round  |Sieval

Prominent Basement High
Crossline 4802
Four-way Closure

Ampitude Anomalies

Area: 1,500 km?
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Top of Salt (Aptian/Albian) Basement Survey: R0014_BS_1_SOUTH_PSDM - Courtesy of PGS

—— Base of Salt (Aptian) " Fault




. . PRE-SALT PRE-SALT PRE-SALT ROUND
Next Pre-salt Bidding Rounds ' gsigwal6 Brazill Brazi () Brazil
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Turmalina
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Several blocks in
the Pre-Salt play

including § lant leads

Legend

[/ Round 16
[ |Round 6 Pre-salt
[ Round 7 Pre-salt

I Round 8 Pre-salt
[ ] OillGas Field
[ Pre-salt Polygon
[ Offshore Basin
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L Transfer of
Rights Fields

October, 28th

& 4

Fields

Atapu, Itapu,
Buzios and
Sepia



Final Remarks [Eanp

The Pre-salt play is comprised of highly productive Aptian carbonate
reservoirs in structural traps sealed by thick salt layers;

Currently, there are 10 fields producing from the Pre-salt layers in Brazil. The
Pre-salt play is responsible for more than half of the Brazilian oil production;

World class leads will be up for offer on the 6!, 7t and 8™ Pre-Salt Licensing
Rounds and on the 16™ Bidding Round.
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National Agency of Petroleum, Natural Gas and Biofuels

ANP

Marina Abelha
Deputy Superintendent of Exploration

mabelha@anp.gov.br

Additional Information
http://rodadas.anp.gov.br/en/

www.anp.gov.br




