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After the big bumps

Upgraded seismic, new QI methods plus the conventional exploration
tool box show what to go for in the Persian Gulf

Trond Christoffersen (GGS AS), Katya Krylova (GGS Interica)
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- Introduction and politics
- A quick walk through the sweet-shop
- Geophysics
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WHO’S WHO ONE

GGS — Norwegian MC Seismic company.
Acquired, processed and holds the exclusive
licening rights for PC-2000 (*)

INTERICA — Leading UK data management

company *x X
GGS-Interica — JV managing reprocessing of

PC-2000 and markets the data in co-

operation with GGS.

(*) PC2000, for 15 years the world’s largest MC2D seismic survey. 105,000 km covering the entire Iranian PG plus

the Sea of Oman
(**) VP Sales and Markeiting, GGS-Interica
(***) COO GGS
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WHO’S WHO TWO

k X %k k %k k K 5k %k k k %k %k 5k k K 5k k %k k k
(*) President of the USA
(**) President of France
(F**) President of Iran

(****)  President of Russia
(¥****)  President of China

(¥*****) No 5 heir to the Crown of the British Empire




GGS C 4 .. what to go for in the Persian Gulf (3) INTERICA
Introduction and politics hoovede. Access. Discove.

Global Geo Services

Purchased by 20 oil companies Volume sold (rescaled/smoothed)

« 8 Majors o

* 10 Independents
« 2NOCs 100

Working in Iran is all about long term %0
commitment building trust and relationships

The successes and set-backs can been °0
correlated with international relations
(sanctions) and with the E&P terms. 40
Lessons have been learnt from the
I [] I | | I I | I

limitations of the Buy-Back contracts with
the introduction of the IPC.
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The USA withdrawal from the Iranian
nuclear deal will no doubt stir up the path
ahead.

New strict American sanction including
secondary sections on non-American
companies dealing with lran.

To be seen:

Europe, Russia and China’s response
The effect on Iran

For better or worse?

Not for the faint hearted.
Only for the ones with long term view.
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Home Video World UK  Business Tech  Science  Stories = Entertainment & Arts

Total set to pull out of Iran gas deal
without sanctions waiver

© 16 May 2018 f ¥ © [ <« Share

Iran nuclear deal

A0 0T

cINMN g

GETTY IMAGES

French energy giant Total is preparing to pull out of a billion dollar gas
project in Iran in the face of renewed US sanctions.

Total said it will unwind operations by November unless sanctions are waived.

€99 INTERICA

, ¢
kmovate. Access. Discover.
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The Persian Gulf is heavily under-
explored as illustrated by the field size
distribution. Which has the distribution
characteristics of a basin in an immature
exploration stage.
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Increased reserves will come from:

[ 1
1 L]

- Mapping additional reserves in already
discovered fields (e.g. additional
reservoir layers). Horizontal arrow.

- Making new discoveries. Vertical
arrow.
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Figure 9-1. The reserves size distribution for Iranian petroleum fields in the Persian
Gulf.
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Figure 9-1. The reserves size distribution for Iranian petroleum fields in the Persian
Gulf.
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* Unique geological attractiveness

* Unique potential to large increase of
production at low cost

* Unique possibility of establishing
new player relations in the void after
sanctions through balanced
approach to exploration,
development and IOR

* Terms enabling this seems now to be
obtainable for win-win solutions (IPC
vs Buy-Back)

Operating cost (U.S. dollars a Darred)

Il Ou production (million barrels a day)

United Kingdom
Brazil
Canada
Australia
Equatorial Guinea
Gabon
Malaysia
Thailana
Colombia
MNigeria
Congo
United States
Norway
Indonesia
China
Denmark
Venciucha
Angola

Egypt
Vietnam
itaty
Kazakhstan
Ghana
Yemen

South Sudan
Mexico
Bahrain
Russia

Libya

India

Algeria

Qatar
Azerbaijan
Asgentina
Chaa

United Arab Emirates
Ecuador
Turkmenistan
iran

Oman

Saudi Arabia
iraq

Kuwait

Million Barrels per Day

N
)
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IPC PROJECTS

Undeveloped and

developed proven
fields

52 Hydrocarbon Fields (26 packages)

Oil Fields (29)-STOIIP 391 BSTB

Gas Fields (23)-GIIP 255 TSCF

Green (Undeveloped) Fields (12)

Brown (Developed) Fields (17)

Green (Undeveloped) Fields (21)

Brown (Developed) Fields (2)

Onshore (9) Offshore (3) Onshore (12) Offshore (5) Onshore (13) Offshore (8) Onshaore (2) Offshore (0)
South Azadegan-| South Pars Qil Ahwaz- oroozan Halegan, Sefid- JSouth Pars Tang-e-Bijar and
Phase2 Layer Bangestan Baghoun, Sefid- |(Phase 11) Ilam refinary

Zakhor, Day and

Aghar
Changuleh Golshan&Ferdo |Mansouri- oroosh Khami Farzad-A

wsi Qil Field Bangestan Reservoirs
owrooz Karun- Farzad-B

Darquain-3rd Ab-Teymour Bangestan&NGL- |Balal Gas Field
Phase 1700
(Bangestan)
Susangerd, Aban, Paydar, rood North Pars

Jufair, Sepehr,
Sohrab, Band-e-
Karkheh and
Arvand

West-Paydar,
Danan, Cheshme
khosh, Dalpari,
Naft-Shar,
Dehloran and

Sumar

alman 0Oil Field

Golshan&Ferdo
wsi Gas Field

Kish (Phase 2&3)
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Exploration blocks
offered

Sub-Basin/Basin | ______Block |

-\

SISTAN

BLOCK 24

NIOC offers 18 E&P blocks which enclose six
geological basins.

The offered blocks are mixture of mature plays.
high potential and new frontier basins.
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Up to 6 vessels acquiring data

I 56° Il 1 L 60°

105,000 km collected during a period of
more than 2 years (1999-2002)

Persian Carpet 2000
Location Seismic Packages

2km x 2km grid in the Persian Gulf, wider
in the Sea of Oman

Truly international crews successfully
completing a highly complex operation

ODIN
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4 DATA COLLECTION METHODS

TZ DYNAMITE

TZ BOAT

SHALLOW MARINE VESSEL
DEEP MARINE VESSEL

0-3m 3-5m 5-10m
TZ TZ SM
CREW BOAT BOAT

Data Collection Methods
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Key to formations
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Period Epoch Formation Lithology . . .
= | =mE== Generalized stratigraphy in
Agha Jarl Clastics and Evaporfies
o | mem | eemitew
Wi | EEZEEE the PG area
Ghar Sancstone
(Ghar-Ashmar Sancstors
Champeh Member Clastics anc Evaporties
e [ EEES 1 ASM - ASMARI
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e | o Key to formations
Tayarat Donates
Tardaur Carbonates
vpper | 2 o
liam Carbonates
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= SAR SARVAK

Middle -
Caronates
Caroonates -
Sarcstone
5 — DAR - DARIYAN
Q
GAD - GADVAN
Rataw Carsonates
Knaraiz Donates
| FAH - FAHLIYAN
Fariysn Caroonates
Caroonates
Caraonates
Caroonates
Hith Evaportesi3alt
Golnla Evaportesi3alt
Arsb ABCD Carbonates
Jubalis Caronates -
Upper . Carsonates
Sum- Carsonates
L. Burmen shale haiemsan
Q Darb Carzanates
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Naman Caroonates
Sargely Caraonates
Araey
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c Gulaiah Carsonates
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Sugair Carsonates
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% | ZF | DAL -DALAN

Permian
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Carbonates Jandsione
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Reshadat

Sarvak
Dariyan
Surmeh

Cumulative Production |Current Production

| !
TTWMBb | MMBb | Mebid

Reshadat «1-5 BBL» 101 (1980) «>100 MBL/d»
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NT Hith
(Surmeh below)
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NT Dariyan
(Dariyan, Gadvan, Fahliyan
below)
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Turonian UC
(Sarvak below)
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Oligocene UC
(Asmari just above)
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Kish Gas

Kish gas field, in Kish island, is located about 30 Km. east of Lavan island.13
wells were drilled in the field up to now, but they have not been completed due

to the lack of equipment, hence no production.

|
!
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Nowrooz

Norooz

To be proposed
by contractor
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S Offset (km) N

0 10 20 30 40 50 60 70 80 90 100

1 1 1
0000 I~ Sea Fioor

[_] Clastics & Evaporites

Evaporites

Carbonates

| Shaie / Marl

Oligocena Unconformity

O Post-Turonian Unconformity (pre-Gurpi Shale)

Turonian Unconformity B Pinch-out plays of the Asmari Fm. on structural highs. The
structural highs define mostly four-way dip closures, but
the trap might be situated on the flank of structural
culmination.

B Bedding structure of prograding Jahrum Fm. offers
possibility for startigraphic traps.

O Turonian Unconformity — Base Cretaceous (Top Hith

Burgan Sandstone

\ Evaporite)
3,000 \ = Few structural closures on salt domes.
. aped Hoon ———— — - Soamatic Straigraphic = Additional potential when accounting for fault closure.

Unconformity Contact O Jurassic and older

m— Fault _,& Trap * Source Rock = As above
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Surmeh
Yamama
Manifa

To be proposed

by contractor
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SW Offset (km) NE

0 10 20 30 40 50 60 70 B0 90 100 110 120
0.000 1 1 I L 1
A ) ,\'— Sea Floor

[ I Clastics & Evaporites

Evaporites

Carbonates

Shale / Mar!

Jahrum Oligocene Unconformity

Gurpl

O Post-Turonian Unconformity (pre-Gurpi Shale)

Turonian Unoonlormity = Pinch-out plays of the Asmari Fm. were encountered
only in the northeast of the block.

L] BeddinP structure of prograding Jahrum Fm. offers
possibility for startigraphic traps. In addition can
slumping lead to closures within this formation.

O Turonian Unconformity — Base Cretaceous (Top Hith
Evaporite)

TWT (Sec)

Several structural closures on salt domes.
= Additional potential when accounting closure against

salt stock.
— M Hori M e ic Strati . = Some of the larger Salt structures which have been
apped Horizon ~—~~ Mapped cematic Stratigraphic drilled close to its crest still offer opportunities at the
Unconformity Contact flanks.
— Fault i 7//, - Trap * Source Rock O Jurassic and older

=  As above
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