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World Ocean HC Resources
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Energy Resources in the Arctic

e

30 % of the world’s undiscovered
natural gas and 13 % of the world'’s
undiscovered oil in the Arctic
(source: USGS)
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Donald L. Gautier, et al.
Science 324, 1175 (2009);
DOI: 10.1126/science.1169467
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Assessment of Undiscovered Oil and Gas in the Arctic 180°

Donald L. Gautier, et al.
Science 324, 1175 (2009);
DOI: 10.1126/science.1169467
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Undiscovered Arctic HC potential

Circumpolar belt of hydrocarbon accumulation: 17 petroleum basins of
S Eurasia, North America and Greenland
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Europe Arctic Offshore 1T HC Potential

/ S /Svalbard
Arctic Europe Petroleum Resources and Infrastructure ‘
T Sevenaps Inosirarbevs
in pole position : e _— )
Hopen ’ Ragomeskara e @:Dison
B e 10 e R m:’:“l‘"’ Taymyr
SR, 5 Vemarditan . Zupadne o -
The Municipality ; A . e e e
Baneya b Al [ Hiniaesoy v 40 3 =
of Sgr-Varanger R T~ s N AL
/ ¢ f L Aropeckin S
> & g SU276 = —— ooy 8 g
o II 1 Fersmn sunseviam » g T S
. ! ..,’ | ldokoyy Sulmenevitapy e b N Shasatovitayh -~
VL [y - ol O S N S
Norweals Barents Sea 1, 31 P e o N arney e
7 e % = rj&i B l? 5 ,’ \ | Shtokman field .., i 1\, = Vo W ‘_,m'hnhm ) Gydan
% N ) ~ 18 H A S Yamal | o \
4 “Snohvit g & \ JO—, ‘ Y~ s - -
/ oute® =~ ”, [} / \ o Mgty 2 PR ooy g e
AT ~ Goliat. - ~ ; Jrembcs \ O s ) j st e
5 S e RGelpsT i Ml o . et o
e S, ; Nucula ’:mmnby/"‘w;- oy, e KaraSea e o e NG
Waveysund S ] f QS’/// ischestayy apo - heicoghore el
N Vesterslen ™5™ Y, A & @ oMY | | :k' Hasanda Y e g
P /) e’ S Wt ! /oo B ey 5 s o o e e, B0
Lofoten ﬂ'ﬂmm»‘-‘ “roms (Y- 2 e vtz N e i A o b - 44
& o e @/ Norway Finnmark 4 L Py Te— oygach s Ny %
A jry / Kok iy PechoraSea — " ) 4
kg § ® Kastokein . @ t Vst Kooy - Y Gogiars v T e e T mu:“
Nordland s | g ke o
Sandnessen _~ Mighna 4 Kook T2 . Porieglor  Varandey “% A
e / 7 Kolguyey . ot
ot R Sweden Finland et [ i e )
= / n.y'ym.uu el A,,’,., ” \.""""
n
o ndiga o ‘\\ *2y
= ‘ B
/ A -".,\ 1 = X
2 N Russia
=
~—_Gulf of sl v »
" Bothnia__ \ \
S Ji - \ i
> = Arkhangelsk
f = \ : Source: Sherpa Konsult, 2010.
— — . \ \
; X o Available at: www.sherpakonsult.com
& /
o~ s

August 12, 2011 Offshore Europe, Aberdeen



http://www.sherpakonsult.com/
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Pechora Sea
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Prospective structures
(SE part of Pechora Sea):

Total resources of Medyn-Varandey and Kolokomorsky

locations — up to 410 million tons of oil A Yuzhno-Russkaya,

Pakhanchevskaya,
Sakhaninskaya and
Papaninskaya

Recoverable volumes — 80 million tons.
Prirazlomnoye — start of production in the Pechora Sea
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Pechora Sea upside potential

Pechora Sea: Production from undeveloped fields

and prospects. Upside potential
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South Kara Sea and Yamal Peninsula
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Yamal gas resources are
estimated at ca. 15 TCM

Total resources of the
Kara Sea and Yamal
exceed 50 BTOE (75% -

gas)

—

This is more than 50% of
the total resources of the
Russian shelves
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Ob and Tazov Bay area

Ob bay:

Severo-Kamennomysskoye,
Kamennomysskoye-more and Obskoye
fields, aquatorial extension of
Yurkharovskoye, Salekhaptskoye, Yuzhno-
S Tambeiskoye, Utrennee and Tasiiskoye fields

@ - first-priority development fields

‘ - later development objects

| @ - onshore fields and potential structures
i
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Tazov bay:

Chugoriakhinskoye field and aquatorial
extension of Semakovskoye,
Antipayutinskoye and Tota-Yakhinskoye fields

...... 1
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Europe Arctic Offshore — HC Potential
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Offshore Sakhalin and Caspian Sea resources

AAccording to Russi a
- offshore fields should annually

s produce by 2020 ca. 220-230 million
_—n TOE, and by 2030 — up to almost 300
million TOE ]

Y. Korchagin platform, Caspian Sea

A It is anticipated that nearly half of that amount
will come from the offshore Sakhalin (part of the
Sea of Okhotsk with recoverable resources 8.9 »
BTOE) and the Caspian Sea (3.5 BTOE) Lunskoye-A platform, Sakhalin
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West and East Siberian petroleum resources

A The Nadym-Tazov region is a new hub of
hydrocarbon accumulations in West
Siberia

A Potential gas resources — up to 20 TCM

A Production level of 15 BCM per year can
be reached already in the third year of the
development (VNIIGAZ)

A Proximity to the Yamburg gas condensate
field with developed infrastructure and
with gas pipeline exporting gas to Europe,
makes development of this region very
attractive both technologically and
commercially

Ref: V. Gavrilov, 2007
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West and East Siberian petroleum resources

A Baikal region of HC
accumulation — the second
potentially large center of
petroleum production accessible
for industrial development

A Recoverable reserves in this
region amount to 35-45 BTOE
with 30% — liquid hydrocarbons
(Kontorovich et al., 2003)

A The largest field — Kovyktinskoye gas condensate field with estimated in-place
volume of 2 TCM (upside potential — up to 10 TCM) could serve as a starting
point for such a development

Ref: V. Gavrilov, 2007
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Russli aos conver
petroleum resources
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Russi a’'s conventional H
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HC Resources of the Russian Arctic Shelf

Most recent estimates of the RAS HC resources, BTOE
Total: ca.100 BTOE
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HC Resources of the Russian Arctic

Most likely estimate of the Russian Arctic HC
resources, BTOE
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HC Resources of the Norwegian Arctic

NCS resource accounts
(per 31.12.2009)
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Europe Arctic Offshore — HC Potential

Oil and gas production forecast from the
Northern seas

160
140

41,7 BTOE T Europe Arctic resources

120
100

80

60

Million TOE per annum

ES=EE

Arctic HC resources, BTOE
Available: 82 BTOE

2010 2015 2020 2030

Ref.: A.N. Dmitrievsky, RAO-2009

= Barents

Kara
® North Sea
® Norwegian Sea
® Barents West
u Grey Zone

August 12, 2011 Offshore Europe, Aberdeen 26




Forecasted petroleum production from the
Russian shelves, 2010-2030

Oil and gas production forecast from
the northern seas
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What is the upside
potential?

Offshore Europe, Aberdeen

28



Russl aos Unconventi on
Russia’'s unconventional HC resources estimate
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What should be done?

A State program for exploration of the Arctic shelf

A Conditions for attracting international experience, competence
and capital

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

A Modernization of Ru s s Aretit sa ports

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

A International cooperation

A Internationalization of education

August 12, 2011 Offshore Europe, Aberdeen
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Mutually beneficial cooperation

We can have a safe, secure and reliable development of

arctic resources.. only through
competition, among arctic nations. Any other way of doing
this.. wil/l not benefit any nat
Assistant Secretary of State Daniel S. Sullivan,
Oct. 15, 2007
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Development of oil and gas fields in the
| arctic seas located few hundreds miles
from shoreline is according 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,guestionable.
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Thank you !

Prof. Anatoly Zolotukhin
E-mail: anatoly.zolotukhin@gmail.com
Phone/Fax: +7 499 135 75 16
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