A SiStorn atielgeyine foades Unilooedk Ponegial Gr

An IENE Study Project
(M25)

AHydrocarbon Exploration and Production in Greece and the East
Medddritireant aneano

IENE, Open Forum, June 10, 2015, Athens
 I———

Study Contributors
Mr. Costis StambolisExecutive Director, Institute of Energy for S.E. Europe (IENE), Athens
Mr. GusPapamihalopoulosSenior Partner, KG LAW FIRM, Athens
Dr. Kor/ nosNikolaou, Technical AdvisdgnergearOil & Gas

INSTITUTE OF ENERGY
FOR SOUTH EAST EUROPE




Scopeof Study

To assess progress achieved so f a
hydrocarbon exploration following a 15 year hietus.

To 1 denti fy, describe and esti mat
plays

To analyse and understand the non technical obstacles involved

which act as barrier to true progress

To analyse and understand Greeced
hydrocarbon exploration and production

To set realistic goals and describe how these can be effectively
implemented

To propose a cohesive strategy, a
unl ocking Greeceds hydrocarbon poc
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Part A: Geology Infrastructure Rounds Convcession

Overview of Gr e e ckEgigiirey Oil and Gas
Infrastructure

Gr e e cPetilsum System
Current Concessions and their Development Outlook
The 1st International Licensing Round

The 2nd International Licensing Round 2014/2015



Petroleum System

“The main Conditions for hydrocarbons existence”
= Co-Existence of the following Elements

» SOURCE ROCKS (quantity, quality, maturity, migration)
» RESERVOIR ROCKS (porosity, permeability)

» TRAPS

» SEAL ROCKS

» APPROPRIATE GEOLOGICAL TIME

* Possibility Of Success (POS) %)

* Analogues ???
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Conclusions

The answer to the question whether or not Greece has any
exploration and production potential for H/C, is definitely
positive. This because there are proven and active petroleum
systems in the alpine and Post-alpine basins of Western
Greece, as well as, in the molassic and post-alpine tertiary
basins of Eastern Greece, where source rocks, reservoirs, cap
rocks, traps and proper geological and migration time co exist.
The active hydrocarbon seeps and shows and hydrocarbon
discoveries, found in both Western and Eastern Greece, attest
to the existence of active hydrocarbon systems. Commercial
exploitation of hydrocarbon accumulations in the Thracian Sea
and in analogues systems to the ones of Greece, such as in
Italy, Albania, Croatia, as well as discoveries in East Thrace in
Turkey, all advocate to high hydrocarbon potential of the
similar sedimentary basins of Greece.




Oil Promising Areas in Greece
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Exploration Activity.in.Greece
WELLS

1939-1974 1962-1967 1975-1995 1997-2002 1971-2009

SEISMIC PROGRAMS (in KM)

INTERNATIONAL OIL

INTERNATIONAL QOIL COMPANIES HELLENIC PETROLEUM COMPANIES/ FRINOS TOTAL
HELLENIC
1939-1974 1975-2000 1997-2002 1971-2009
7765+ 2
12200 535650 +1 3D 2100 (3D) 75615

(**) 80% of the wells: off structure or very shallow depths, or with technical
problems
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Petroleum Systems:and\Analogues! of
Western Greece




Simplified lithostratigraphic: columns with main
reservoir & source rocks intervals
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lonian Sea: Geological crosssectionsiwithi play
concepts

Northern lonian cross section and potential plays
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Oil and Gas Seepsiin'Western . Greece

Zakynthos Herodotus, Katakolon “Volcano” Katakolon “Volcano”
976 "
%

Exploration initially focused on onshore areas in W. Greece driven by oil seepages
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Analogues: ‘South ‘Adriatic in Italy and North lonie

SeaiinGreece
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Carbonate platform margin“build-ups” in the
Adriatic Sea in ITALY
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1_Platform margin build-ups (Giove, Medusa discoveries)
2 Pelagic Carbonates -Paleo-structures (Rovesti discovery / Aquila field)
3.Proximal Talus Slope Play

4 Platform Rotated Fault Blocks (Cretaceous/Jurassic)
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Analoguesiin Albania (Qil & Gas Fields)

ALBANIA BALLSH -HEKAL OIL FIELDS
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Western Greece Cross Section

TECTONIC ZONES
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Alykes Asphalt field SYNTHETIC CROSS SECTION

Analogue targets

Skolis

Carbonates

Oligocene
[rliccene [ miccene HEM ry oo ] (~pulia: Triassic-Oligocene Bl rassic Evaporites
lonia: L.Jurassic-Eocene)

@ Source rocks
< Oil shows

£ Prospects & leads



Zakynthos: Alykes asphalt discovery.andiHerodo

oil seep
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Petroleum Systems:and\Analogues! of
Eastern Greece




Stratigraphy
&
source and
reservoir
Rocks
Position
of
Eastern
Tertiary
Basins
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Upper-Middle
Miocene

Lower Oligocene
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Epanomi gas discavery

*distance of about 30 km from Thessalonici.
*Two wells have been drilled.

*Gas was tested from a gas bearing zone at a depth from 2600 to
2800 m.

*Reservoir rock is a fractured Mesozoic limestone.

*The trap is a buried paleo-high




Prinos i South Kavala basin
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GR: Hydrocarbon fields and discoveries

* PRINOS (oil field) Thracian Sea (Still in Production)

* SOUTH KAVALA (gas field) - Thracian Sea (depleted, to be converted to UGS ?)
* NORTH PRINOS (oil field)-Thracian Sea (Still in Production)

* EPSILON (oil field)- Thracian Sea (to be developed)

EPANOMI (gas field)- Chalkidiki (contingent resources)

WEST KATAKOLON (oil field)- lonian Sea (contingent resources)

ey

* ALYKES(Asphalt discovery) — Zakynthos

» Athos (oil discovery)- Thracian Sea

* AMMODIS (Heavy Oil Discovery)- Thracian Sea

* EAST THASSOS (Heavy Oil Discovery )-Thracian Sea |

= TECHNICAL DISCOVERIES

(contingent resources)

* Interesting biogenic gas accumulations were discovered while drilling Neogene
layers.

* More than 200 oil /gas shows on surface or in wells




The Area SouthofCrete
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Assessment of resources InISE Mediterranean

*According to US Geological Survey (USGS) the Levantine Basin
potentially holds about 122 tcf of natural gas and 1,68 bil. bbl of oil
and the cone of the Nile and Herodotus basin 223 Tcf of gas and 1,76
bil. bbl of oil.

USGS: Levantine Basin
0il-1.68 bbl
| Gas: 122 Tef
USGS: NiléDelta Basin Natural Gas c

Oil: 1.76 bbl
Natural Gas: 223 Tef
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NORTH IONIAN SEA
(SOUTH ADRIATIC/APULIAN
PLATFORM)

CENTRAL IONIAN SEA
ATAKOLON - PATRAIKOS GULF)

SOUTH IONIAN and

SOUTH CRETE AREA
?2?2?

Tectonic sketch of the Eastern Mediterranean
fadupted from Barrier, E., Chamoi-Reoke, N. and Giordano, G., 2004,
Greadvramic Map of the Meditervancan, Commission for The Geological Map of the World, CCGM)
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East Mediterranean basins
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Greece: Exploration potentiality of Southernn Crete

General Geological Model
N S
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Eat Mediterranean and plate tectonics
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Restarting the E&P in Greece,iin’2011
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Lessonsifromithe;past

, Epanomi gas
d, Zakynthos asphalt
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The Legal Framework

(1) Law 2289/1995

The "Hydrocarbons Law”, which transposed the EL legal regime (EU
Directive 24/22/EC)

(2 Law 232171995
Fatification of the Convention on the Law of the Sea
(3) Law 400172011

Greaece’s basic "Energy Law” which among others covers the
hwdrocarbon exploration and production sector

(47 Presidential Decree 14720122

For the setting up of the state company "Hellenic Hydrocarbons
Fesource Management S, 4.7 (EDEY S.4.)

(5) 2013/30/EC

Offshore Safety Directive
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