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World Ocean HC Resources

YB pecypcbl MMpPOBOIro okeaHa World Ocean Resources, BTOE
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' The New Arctic Perspective

HoBble nepcnekTuBbl B APKTUKE
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. XXI century — active development
of the world ocean HC resources

AKTnBHoe ocBoeHue YB pecypcoB mnpoBoro okeaHa B XXI| Beke

= Participating countries: 55

= Annual production:
— Oil-1BT
— Gas-0.8TCM
= Investments: 350-360 BIn USD annually

= Number of platforms: 7000
= Total length of pipelines: 120 000 km

= By 2015 the oil production from the ocean will reach 39%
of the global oil production

Ref.: Dmitrievsky, A.N. and Eremin, N.A. Smart field conf, Moscow, 2012
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World Ocean HC Resources

YB 3anacbi MUPOBOIro okeaHa

THE ARCTIC

By 2035 the demand for ol
A 2 and gas will grow globally
Why Arctic is so Za : by 18% and 44%,
important? = | respectively

60% of planned oil and gas
production in 2035 will be
from fields, not yet found
and discovered

Ref.: DNV Summer project 2011, World Energy
Outlook, Oil & Gas Journal, USGS




Arctic Petroleum Resources

YB pecypcbl APKTUKHU
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Energy Resources in the Arctic

OHepreTnyeckue pecypcbl ApKTUKU

30 % of the world’s undiscovered
natural gas and 13 % of the world'’s
undiscovered oil in the Arctic

(source: USGS)

Rest of
the World

North Africa,
‘Middle East,
Caspian Sea

1. South Kara Sea

2. North Kara Sea

3. Laptev Sea

4, East Siberian Sea
5. Chukchi Sea

6. Alaska North Slope
7. East Greenland

8. Barents Sea
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Donald L. Gautier, et al.
Science 324, 1175 (2009);
DOI: 10.1126/science.1169467
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Science 324, 1175 (2009);
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European Arctic
Petroleum Resources

YrneBonopoaHble pecypcbl eBponenckon ApKTUKu
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Russia’s conventional HC reserves & resources
TpaguumoHHble yrrnesogopoadHble 3anachl U pecypcbl Poccunm

. . . .
Russia's conventional Russia's Conventional HC Reserves and Resources
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HC Resources of the Russian Arctic Shelf

YrneBogopoaHble pecypchbl POCCUUCKOro apkTUYeCcKoro wernbdga

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

Most likely estimate of the Russian Arctic HC
resources, BTOE

Total: 141.5 Btoe
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HC Resources of the Norwegian Arctic

YrneBooopoAdHbIv NOTEHUMan HOPBEXCKON APKTUKN

NCS resource accounts
(per 31.12.2009)
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Norwegian
Sea

Barents Sea

® Undiscovered

m Contingent resources in
discoveries

m Contingent resources in
fields

® Remaining reserves

= Produced
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Europe Arctic Offshore — HC Potential

YrneBooopoAdHbiv NOTeHUMan eBponemnckon ApKTUKK

Oil and gas production forecast from the
Northern seas
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Europe Arctic Offshore — HC Potential

YrneBogopoaHbIv NoTeHUMan eBponenckon ApKTUKM

Svalbard /"

Arctic Europe Petroleum Resources
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Barents Sea

bapeHueBo mope
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Barents and Pechora seas with their
almost 31 billion TOE* of oil and gas
resources represent one of the most
attractive areas of the petroleum
resources development

Discovered in the Barents Sea:

— 2 gas-condensate fields —
Shtokman and Ledovoye

— 3 gas fields — Ludlovskoye,
Murmanskoye and North-
Kildinskoye

Potentially interesting structures — in the
Fersman-Demidov shoulder, Shatsky,
Vernadsky, Medvezhy and Admiralteisky

swells.

* Russian part of the former Grey Zone HC
resources is included in this evaluation

18
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Pechora Sea
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Total resources of Medyn-Varandey and Kolokomorsky

locations — up to 410 million tons of oil
Recoverable volumes — 80 million tons.

Prirazlomnoye — start of production in the Pechora Sea
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Main fields:

= Prirazlomnoye,
Dolginskoye, Medyn-more,
Varandey-more and
Kolokomorskoye oil fields

= Severo-Gulyaevskoye oil-
gas-condensate field and
Pomorskoye gas-
condensate field.

Prospective structures
(SE part of Pechora Sea):

= Yuzhno-Russkaya,
Pakhanchevskaya,
Sakhaninskaya and
Papaninskaya

19



| Pechora Sea upside potential

YB noteHuman Neyopckoro mops

Productionrate. bopd

Pechora Sea upside potential: production from
undeveloped fields, prospects and YTF
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Europe Arctic Offshore — HC Potential

EBponenckme apktndeckmne pecypcel — YB noteHumnan

Resource estimate of the former "Grey Zone”
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Forecasted petroleum production from the
Russian shelves, 2010-2030

Oil and gas production forecast from
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Metocean conditions
and technology
challenges

MeTeoposnormyeckune ycrnosus v
TEXHOSTOrMYecKne CrioKHOCTHU
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Physical and climate conditions
of the Barents Sea

dusnyeckne 1 Knumatmyeckme ycrosus bapeHuesa mops

1%

N 2o Sl = The Barents Sea area
AP CTEE X is about 1.4 million km?2
with water volume of
322 000 km?3

~

= The sea climate is
polar, but it is the
warmest among the
Arctic seas

=  Almost 3/4 of its
surface is covered by
ice and never freezes
completely

Source: SPE 149654
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Depth contour & hydrological regime
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Great diversity of waters with
different origins and different

properties:

Warm water coming from the
North Atlantic Ocean

Warm waters of the rivers
Relatively cold local waters

Cold polar waters

An average water depth at Fedynsky High

is about 200 m
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Temnepatypa Boabl
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@‘ Waves

BonHbl

Typical Hs/Tp Scatter Table for the eastern Barents Sea (based on World Waves data.
Source: www.barentssea.no)

Occurence Peak period (s)
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Mainly waves with height in significant rate 9.0-11.9 m. The highest
significant waves observed in this middle area have 12.7 m high during
south westerly wind caused by a rapid developing low pressure
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Polar lows pressure effect

O PEeKT HM3KOro (NONAPHOro) AaBnNeHUs
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Its typical diameter.is-100—500 km Possible strong winds
and average life' Span is 18 hours
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near the ice edge
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Source: SPE 149654
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Ice conditions

IlepoBas obcTaHOBKa

= The ice thickness over
PFronz bsefiand the winter reaches 70-
75 cm

LT
.+

= |cebergs are usually

rather smooth, less
PR ' than 100 m thick and
3 BT N:O, § with a horizontal

« | Ishtokntan Field extension of maximum
@ 300-400 m

= Polar lows pressure
influences

Locations of icebergs observed
in April 1928-2005. IDAP was
focused on the circled area
east of Spitsbergen.

45 50 55 60
Longitude, E
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Source: AARI, St. Petersburg,
Russia

Ref.: DNV, Report No: 2008-006642008-0664, rev. 01
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Development
opportunities

B0o3MOXHOCTU OCBOEHUS
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) ~The Barents Sea P
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Former disputed zone:
development opportunities

bbiBLWIaA cnopHaﬂ 30HA. HOBblé BO3MOXHOCTU OCBOEHUA

, T = Short distance to shore —
| ‘ : il below 300 km
/ . .

-¥. ’:m,b TS Being year-round ice-free

Wy abarskay, OV
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T e
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Brief comparison of two Barents Giants

CpaBHeHue aByx ruraHToB bapeHuesa mops

Fedynskoye Shtokman
Features : )
field field
> 6 trillion m3 3.7 trillion m3
SIS +
accumulatlons of natural gas of natural gas
Water depth l 200-250 m l + l 320-350 m l (-) l
Distance to l About 300 km l | About 600 km | : |
shore
Icebergs are
lce conditions not excluded Icebergs are .
but extremely not excluded
rare
. ls Not at all -
facilities

Source: SPE 149654
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Facilities-1: Mobile Drilling Unit (MDU)

MobunbHbIN 6ypOBble YCTAaHOBKMU

Four Types of Mobile Drilling Units (MODU).
Left to Right: Jack-Up, Semi-Submersible,
Drill Ship & Submersible

The Henry Goodrich is a four-column,
twin-pontoon semi-submersible




Facilities-2: Subsea system
with multiphase flow to shore

[MooBoaHbIE CUCTEMBI C MHOrod)a3sHbiM NOTOKOM Ha beper

www.fmctechnologies.com Manifold complex
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Offshore Gas Megacentre in the Barents

MopcKoW ra3oBbli Mera-ueHTp B bapeHueBoM Mope

=  Scheme of development
by special ship (LNG
FPU) with processing
and liquefaction units on
board

=  Subsea well completion
(wet trees) and
connection through the
riser and turret system

0 DL L
P Cegw e W

b e MV~ 4 mtUva s imhus
e e Tl b i B 10
. § X N0 FLOWLINES

{ 0 1yRingUhisyns Chunek L. W

= Such a concept could
be considered for
Fedyn Arch region and
Shtokmanovskoe gas
field

X3 ND TRUNSLNE
Magriad arpumtesat et i
L T

Source: www.frecom.ru
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FPU for Shtokman field development

FPU gna ocBoeHunsa LUITOKMaHOBCKOro MECTOPOXOEHUSA

Topsides Winterization)

Technological Development

First FPU development
of its kind ...paving the
way for future Arctic
development

Source: http://www.shtokman.ru

| |

Daily pry!&:tion (70MSm5id}

Iceresistant hull design for sea ice
and iceberg

Disconnectable through
MRB/Turret/swivel
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One of the development concepts...

OaHa 13 BO3MOXHbIX KOHLUEMNLUA OCBOEHUS

MDU,
FPU+SS

Kolginskaya ATZ
inskaya ATP

Murmansk

38
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Another possible development concept

Apyrme Bo3MOXHble KOHLENUMN OCBOEHUA

Goliat oil field

Source: O.A. Lindseth; 2011

May 15, 2012

Production start planned in 2013

Development based on the basis
of impact assessment carried out
be licensees

One of the largest industrial
projects ever undertaken in
Northern Norway

Goliat will have to meet strict
environmental standards
stipulated in the integrated
Management Plan: zero
discharges to sea of drilling mud
and other substances



| S
Technology Tunnel concept Brekubatee

technoliogy transfer office

KoHUenuusa TeXHONMorM4eckoro ToHHend

Develop oil/gas fields from a shoreline base

Technology Tunnel
Control Onshore « Build dry. Wet or dry drilling/production
room facilities « L <30km,D 6+m, Cavern 35 m high

a

%\ « Max depth 350 m below sea level
: Sea level

Cavern(s)
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Authors: Prof. O.T. Gudmestad, Prof. A.B. Zolotukhin and Russian MSc and PhD students
A. Khrulenko. O. Bychkova, T. Mokshaev, F. Domanuyk, 2009
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Opportunities for a joint development

B0O3MOXHOCTM COBMECTHOIO OCBOEHUA

Hammerfest
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ASCO Base - Sandnessjgen

ba3a ASCO B CaHaHecLlEéeHe

Ref.: M.O. Rygh, ASCO, Sep. 20, 2011




. Why Supply Base in
Sandnessjgen / Nordland ?

[TpuymHbl anga ctpouTtenbcTBa 6a3bl cHabxeHns B CaHoHeCLWWEEHE

= Qil activity in Norway is moving North Hammerfest i ones

= Sandnessjgen is chosen as the main
logistic hub in the Northern parts of the
Norwegian Sea — by Statoil and BP

= ASCO opened Supply Base in 2010 to
support the BP Skarv development

Sandnessjgen £

= High level of exploration drilling — very &£
promising area

=  Well positioned to support activity in the
Lofoten / Vesteraalen area, expected to be
opened after 2013

Ref.: M.O. Rygh, ASCO, Sep. 20, 2011




Hammerfest

XammepcdecTt

Ref.: M.O. Rygh, ASCO, Sep. 20, 2011




Why Supply Base in Hammerfest?

[TpuymHbl aNa cTpouTenbcTBa 6asbl CHabxeHns B XammepdoecTe
= Statoil operates the Snghvit Gas Field ( LNG plant at
Melkgya )

= ENI develops the Goliat Field ( production start in
2013)

= Well established at the main Oil Logistic Hub in the
western parts of the Barents Sea

= Increasing activity due to the last discoveries Norvarg ="
and Skrugard e

= High interest for new licences

= High level of drilling activity in the years to co

Ref.: M.O. Rygh, ASCO, Sep. 20, 2011




ASCO Arctic Base — Kirkenes

Apktnyeckas 6aza ASCO B KnpkeHece

Ref.: M.O. Rygh, ASCO, Sep. 20, 2011




Why Supply Base in Kirkenes?

[MprynHbl anga cTpouTtenbcTBa 6a3bl cCHabxeHna B KupkeHece

= Located in one of the most interesting and promising areas in the
Barents region

— Norwegian side of the Barents, Russian side of the Barents (incl
Shtokman)

— Close to the Russian border, familiar with customs regulations
— Ice free harbour 365 d/y
= Well developed infrastructure
— Hotels, airport, hospital, industry etc
= Great potential A
— Develop feeder service between Kirkenes and the "

Sandnessuz)en

— Easy access to Russian labour (approx 650 ' are already

— Opportunities for the industry in Norway, Ussia to build
network and alliances

Ref.: M.O. Rygh, ASCO, Sep. 20, 2011
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[ oe HaxoauTcs PbIHOK N KaKOBbl BO3BMOXXHOCTU €70 NCrosSib30BaHNA?

Where Is the market
and what are the market
opportunities?
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The market for Barents Sea natural gas

PbIHOK Anst 6apeHUeBOMOPCKOro NPUPOAHOro rasa

=  “Assuming that North America for the foreseeable future will be
at least self-sufficient in natural gas, the market for Barents
Sea natural gas will essentially be confined to Europe (EU)

= For the past decade, EU natural gas demand has been rising
and production shrinking, with rising import dependency

= Apparently, this trend should point to a growing market for
Barents Sea natural gas, supplementing and substituting for
Norwegian North Sea output which is expected to decline

= The obstacle is, however, EU reluctance to use and import
more natural gas”

Ref: O. Noreng, Norway and Russia — from cold war to a warm
peace, OGEL special issue on the Arctic region. Sep 2011.
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' Global supply and balance in 2015

[mobanbHbIe NOCTaBkn U dHeprodbanaHc B 2015 .
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Global industrial demand

[mobanbHbIM Cpoc Ha yrrneesoaopoabl
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Ref.: ExxonMobil Outlook for Energy, A view to 2030
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Pearl GTL export and existing
export opportunities

QKcnopTHble nNyTn ¢ 3aBoda Pearl GTL 1 cywecTByloLLne BO3MOXHOCTU

=~ GIL Base Oils/
Base Oil Hub Investment

GIL Gas Oll/
Shell Hub

GTL Kerosene/
Kero for Jet Fuel

GTL Normal Parcffin
— GTL Naphtha
3 Party Hub

Ref.: M. Levinbuk, Presentation at Gubkin University, Feb 15, 2012
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What should be done?

Y10 HEODXOOAMMO caenaTb?

= State program for exploration of the Arctic shelf

= Conditions for attracting international experience, competence
and capital

= 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

= Modernization of Russia’s Arctic sea ports

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

= International cooperation

= |nternationalization of education

May 15, 2012
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We can have a safe, secure and reliable
development of arctic resources... only
through cooperation, not competition,
among arctic nations.

Any other way of doing this... will not
benefit any nation in the long run.

Assistant Secretary of State Daniel S. Sullivan,
Oct. 15, 2007



May 15, 2012

Thank you!

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