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World Primary Energy Consumption
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Structure of the energy consumption
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Global Oil and Gas Reserve Base

Arctic Europe Petroleum 6
Resources




How much oil can be produced?

Conventional and unconventional oil
that can be produced, Billion tones
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How much gas can be produced?

Conventional and unconventional gas that can
be produced, BTOE

1600
1400
1200 ——

1000 EE— ——

800 I 937 ~ H Conventional

611
600 —+ 370 ——— —— ——

400 -
200 -

Min ML Max

Uncertainty range i 567 BTOE

Arctic Europe Petroleum 8
Resources




How much HC can be produced?

Conventional and unconventional oil
and gas that can be produced, BTOE

3000 Uncertainty range i 1187 BTOE!
2500
2000
1508
1500 ] Uncoventional
992
1000
500
230 BTOE
0

Arctic Europe Petroleum
Resources




Arctic Petroleum Resources
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World Ocean HC Resources

World Ocean Resources, BTOE
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Assessment of Undiscovered Oil and Gas in the Arctic e
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Undiscovered Arctic HC potential

Circumpolar belt of hydrocarbon accumulation: 17 petroleum
— basins of Eurasia, North America and Greenland
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In the book «Oil and Gas of the Arctic», Moscow, 2007
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HC Resources of the Norwegian Arctic
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Figure 10.1 Petroleum resources and uncertainty in the estimates per 31.12.2009
(Source: Norwegian Petroleum Directorate)
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HC Resources of the Norwegian Arctic

Reserves Distribution on NCS
(as of 31.12.2009)
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HC Resources of the Norwegian Arctic

NCS resource accounts
(per 31.12.2009)

BTOE

North Sea  Norwegian Barents Sea
Sea

Source: NPD, Facts book, 2010
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HC Resources of the Russian Arctic
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HC Resources of the Russian Arctic Shelf

Most likely estimate of the RAS HC resources,
BTOE

Total: 96,7 BTOE
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HC Resources of the Russian Arctic Shelf

Arctic resources and technically
recoverable reserves, BTOE
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Russian Arctic Offshore 1
HC Potential

A Dev el o(pfnaectictresources) will depend on market
conditions, technological innovation, and the sizes of
undiscovered accumulations.

Moreover, these first estimates are, in many cases, based on
very scant geological information, and our understanding of
Arctic resources will certainly change as more data become
available.o

Assessment of Undiscovered Oil and Gas in the Arctic
Donald L. Gautier, et al.

Science 324, 1175 (2009);

DOI: 10.1126/science.1169467
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HC Resources of the Russian Arctic Shelf

Potential resources, % EploiEn] ESRLiEss, B
! from total Number of
Region N N discovered
oill e assc)ogated aill &le assggated ol gnd Jas
condensate condensate fields
gas gas
Russian
Arctic 100 100 3.4 9.1 24
shelves
North-West
Russian 86.1 88.3 1.1 8.4 9
Arctic shelf
Exploration status:
Number of exploration wells drilled offshore is unacceptably low:
A Pechora Sea: 1 well per 9,000 km?
A Barents Sea: 1 well per 27,000 km?2
A Kara Sea: 1 well per 80,000 km?
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Europe Arctic Offshore

HC Potential
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Europe Arctic Offshore 1
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Delimitation of the Grey Zone

Dmitry Medvedev:

NA lot of time has been used to
solve the Grey Zone issue in
the Barents Sea and the Arctic
Ocean. To be honest | must

say that this problem
complicated our relations.
Today weantresolved t
this i1issue. o0
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Europe Arctic Offshore
HC Potential
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Northern seas
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New regions i challenges in project

development

Arctic offshore fields

> > v D

>
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Severe climate conditions
Presence of ice
High cost

Long distance export of oil and
gas i additional heavy cost

Lack of technology, competence
and experience in offshore field
development

Deficit of qualified personnel

Environmental risks, not yet fully
understood

Energency response time
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@D Arctic shelf development i a long term
strategic task

Unit cost
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Russian Arctic Offshore 1
Investment requirements

A [Kommersant, April 21, 2008. Ros neft €& i s
develop Russian shelf together with Gazprom,
has estimated the required investments: they will
run to $ 2.64 trillion until 2050.

AThis is 2.5 times Russi ads

A Bogdanchikov (Rosneft CEO) says $ 680 billion
will have to be invested in geological prospecting,
and $ 1.96 trillion in development.
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@D Future development of the Arctic resources
will depend on

A State program for exploration of the Arctic shelf

A Conditions for attracting international experience and
competence and foreign capital

A Rapid transfer to a stimulating tax system based on profit
taxation, including tax holidays on production of ail,
natural gas and gas condensate from continental shelf, if
and when required

Moderni zati on of Russi abds Ar

Law enforcement and state program for efficient use of
associated gas and development of gas chemistry

A International cooperation for harmonization of HC
resources and reserve estimate

A Internationalization of education

> >
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Necessity in professional training
role of Academia

University of Stavanger i Gubkin
University cooperation since 1991

|l nternati onal Graduat e
Devel opment Technol oo
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Development of oil and gas fields in the
arctic seas located few hundreds miles
from shoreline is ancnrding to experts

opinion the most challenging project in
the world.

Without international cooperation,
coordination of all activities and use of
modern and proven technologies for
production of hydrocarbons, their
transport, efficient safety and
environmental protection tools realization
of such project would be questionable.
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