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Iranian Qil Industry: Geographical Overview

Iran — Key Figures (2024)
3.3—4 mb/d oil production

1.95 mb/d domestic consumption

2.4 mb/d refining capacity ( )
276 bcm gas output (94% used domestically)

Severe water stress
Political stability index: —1.69 (159/193)




Iranian Qil Industry: Geographical Overview

Major Sedimentary basins
» Zagros Fold Belt: 350,000-540,000 km?

* Interior Basins: ~200,000 km? i & ;T-_f' o ) rapan B’OZES@ -
» South Caspian Sea: 100,000-150,000 km? el ezt e )
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Iranian Oil Industry: The First Gusher
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Iranian Oil Industry: The First Supergiants
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Iranian Qil Industry: The Boom

6000
5000
T 4000
o)
=
c
9
g 3000
k]
e
o
2000
1000
0
— 0
> o
W Haft kel
W Abuzar
W Rag e safid

The first production declines
(Bibi Hakimeh, Agha Jari) l

1919

1923
1927
1931
1935

M Agha jari
H Dorood
M Parsi

1939

1943
1947
1951
1955

W Pazanan
W Soroosh

m Darquain

1959
1963
1967
1971

1975
1979
1983

B Ahwaz
B Mansouri

® Nowrouz

1987
1991
1995
1999
2003

H Binak
M Karanj
H Other fields

2007
2011
2015
2019
2023

H Bibi Hakimeh
® Marun

MAIN RESERVOIRS :
Asmari [ Bangestan grp
[ mishrit  [C] Yamamah

[ char [ Burgan £

Ahwaz (1953), Marun (19

64)




Iranian Qil Industry: The Boom...and Bust

First pressure maintenance programs
- Gachsaran (gas, 1975)

- Haft Kel (gas, 1976)

- Sirri (water, 1983)
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Iranian Oil Industry: The Production Recovery

Limited BBC projects (U.S. opposition, costs, constraints).
Gas injection resumed.
New discoveries and ongoing projects.
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Iranian Qil Industry: NIOC Restructuration
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Iranian Oil Industry: A Gas Shortage

Gas prices heavily subsidized (40-50 cents/MMbtu) 290
High inefficiency across industry and households
Gas injection (M.m3/d):

« Official 5th Plan target (2010-16): 150
 Unofficial requirement: 290

* Average 2000-2015: 77 150
* Average 2020-2023: 30-37
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Iranian Oil Industry: Sanctions & Delayed Projects

Kb/d

4000

3500

3000

2500

2000

1500

1000

500

2001

2002

2003

2004
2005
2006

3500

2007
2008
2009
2010

W Production

o 2011

2012
2013
2014
2015

Capacity planned

2016

2017

2018

2019

3000

2500

2000

Kb/d

1500

1000

500

2020
2021
2022
2023
2024

2011
W Aghajari B Gachsaran E®Marun
M Bibi Hakimeh ® Mansouri m Nowrouz
H Abuzar H Karanj H Parsi

Pre-sanctions
capacity

2015

W Rag-e-Safid M Pazanan
M Sirri m Dorood

m Ahwaz

Mid-2015
production




Iranian Qil Industry: West Karoun Fields, The Last Developments ?
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Azadegan OOIP : 30-40 Gb / Reserves : 4-6 Gb / 750 kb/d in 2*2 phases
Yadavaran OOIP : 12-31 Gb / Reserves : 3-4 Gb / 300 kb/d in 3 phases



Iranian Oil Industry: What's Next ?

Future challenges include:

* Mature oil and gas fields

 Aging infrastructure

* Insufficient pressure maintenance
* Internal uncertainties: cost of living,
water scarcity, reduced subsidies
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Brazil: More Than an Energy Power

Brazil — Key Figures (2024)
» 3.36 mb/d oil production

2.575 mb/d domestic consumption

2.3 mb/d refining capacity
Arable land: 556,000 km?

Rich in gold, iron, tin, bauxite, etc

Stability index: -0.52 (developing nations average: -0.8, World Bank)




Brazilian Oil Industry: Geographical Overview

Onshore area: 4,880,000 km?
Offshore area:

* 0—400 m depth: 770,000 km?
* 400-3000 m depth: 780,000 km?

6,430,000 km?

* Hidrocarbon wells
Brazilian States
[ Sedimentary Basins
Google sattelite image




Brazilian Oil Industry: Main Offshore Petroleum Systems

Campos basin Santos basin
SR : Lago Feia (lacustrine) SR : Picarras, Itapema
R : Carbonates, Turbidites R : ltapema, Barra Velha carbonates
Cap and Trap : Marls, stratigraphic (mainly) Cap and Trap : Evaporites, structural
Oil : Heavy-Medium (16-25° API) Qil : light (28-35°), CO2 rich
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Brazilian Oil Industry: Scratching The Surface

» 1892 : 1st wildcat drilled, 2 barrels produced, outcrop
of Parana paleozoic basin

* 1941 : First commercial field, Candeias, Reconcavo
basin (right)

» 1953 : Petréleo Brasileiro SA (Petrobras) is born

* 1963 : First giant (Carmopolis, Sergipe Alagoas
basin)




Brazilian QOil Industry: To The Sea

Deceiving onshore results — shift to coastal & offshore
basins

1968 : First offshore field, Guaricema, only 15 m WD !

Camorim, Dourado, and others soon to follow — still small
discoveries




Brazilian Oil Industry: To The Sea
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Brazilian Oil Industry: The Offshore Expansion

90

80

20

10

1975 [l

1974 |
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

m Oligocene-Miocene Turbidites O Paleocene-Eocene Turbidites
B Turonian-Maastrichtian Turbidites @ Albian-Cenomanian Turbidites

OAlbian-Calcarenite OBarremian Coquinas

MAIN RESERVOIRS:

[] Bamemian Coquinas E=n M Turbidi
[ Amian Calcarenites [ Paleocene - Eocene Turbidites
[ Amian - Cenomanian Turbidites [ Gligocene - Miocene Turbidites

No of fields : 5
Volume of oil : 3,5 Gb



Brazilian Oil Industry: The Offshore Expansion
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Brazilian Oil Industry: The Offshore Expansion
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: The Offshore Expansion

Brazilian Oil Industry
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Brazilian Oil Industry: Consolidation and New Projects

PRAVAP (1993) : Heavy oil and IOR
PROCAP : 1000, 2000, 3000

» Ultra deep water (800-2000m)
* Unconsolidated sandstones

* Thin reservoirs (Net : 5-35 m)
* Multiple gas caps

« Compartimentalized

» Absent aquifer support

« Heavy (16-21° API) ol

« High CO2 (>5%)
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Brazilian Oil Industry: Exploration Targets Shifting

Moving toward deeper reservoirs below post-salt turbidites (Marlim Leste, Jubarte, and Baleia Azul...)

Qil Production (bbl/d)
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Brazilian Oil Industry: Toward Pre-salt Fields...

From long-distance, post-salt reservoirs:

1970-2005: 102 dry or subcommercial exploration wells
1999-2004: 65 exploration wells, success rate < 5%

Shift to short-distance secondary migration and
pre-salt reservoirs:

July 2006: Well 1-RJS-617D (Parati lead) tested 44° API
condensate

September 2006: Well 1-RJS-628A (Tupi lead) tested 28° API
oil; substantial 400 m net pay carbonate reservoir (Barra Velha
fm)

July 2007: Extension well RJS-646 (Tupi Sul lead) confirmed

reservoir extension; second carbonate reservoir discovered
(Itapema fm)
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Brazilian Oil Industry: The Pre-salt Boom
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Brazilian Oil Industry: And Now ?

Brown fields revitalization
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Brazilian Oil Industry: And Now ?

Brown fields revitalization
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Brazilian Oil Industry: And Now ?
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