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We need more oil to be discovered and developed given we
expect surplus oil production capacity to fall over this decade
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European/FSU natural gas markets also need more gas

Aggregate surplus/shortage across Interconnected European, CIS & Russian gas market
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Liquefied natural gas has helped gas markets but the
markets now need more

Spare LNG Export Capacity (existing, approved and possible)

Increased demand growth
and limited supply of new
jquifaction capacity

Spare Export Capacity (mmt)
% of Global Demand
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Spare LNG Export Capacity (existing and approved only)

Without the capacity additions
due to the 'Possible" projects,
the market will have trouble
meeting demand after 2016
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Source: Bernstein estimates
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have helped but are still a small part of

Iscoveries

Offshore d

global supply
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Can The Arctic Help?




Bathymetry and seismic highlights presence of Arctic basins
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Extrapolating successful exploration wells offshore points to
the potential upside

Barents
Sea

Source: IHS and Bernstein estimates
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USGS studies point to high probabilities for discoveries

USGS sees large areas of
high potential in the arctic,
particularly the West
Siberian basin, East
Barents Basin and Arctic
Alaska

Probability of finding at least one oil or gas field greater
than 50mmboe (%):

100
50-100
30-50
10-30
<10
Source: USGS Area of low petroleum potential
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Russia and Alaska have the highest potential according to
these estimates but is heavy skewed to natural gas
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Ultimately we don’t know for sure until more wells are drilled -
offshore US Arctic regions have seen little drilling activity

Number of Number of Deep Number of

Alaska OCS Area Exploratory Wells Stratagraphic Test Wells Development Wells

Total

Guif of Alaska 2 o+ 0

| Kodisk | o | e 0y 0o |
Cook Inlet I I R B

SaintGeorgeBasin | 10 | 2 |

North AleuianBasin | o | 14 |
| NotonBasn | e | = 2 [ 0o 0} 000000
| NavarinBasn | 8 [ 0+ | o | 0000

| BeaufortSea | ,»~ 30 N\ | o | »~Z7 N [ |
| Chukchisea | \ 5 /| .o | N o / | |
Totals 84 14 7 105
Source: BOEMRE
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Russia has drilled some wells offshore but were predominately
natural gas and condensate and none have been developed

Discovery Location Disc. Wells drilled Wells tested Distance to Water Ice-free
name on the Arctic year # TD (m) # TD (m) shore (km) depth season (mths)
Murmanskoye Barents Sea 1983 8 25,032 5 17,142 216 68-123 10-12
North Kildinskoye Barents Sea 1985 K] 9,333 1 3,326 275 230-280 11-12
Pomorskoye Barents Sea 1985 1 2,750 1 2,750 20 20-26 4-5
North Gulyayevskoye Barents Sea 1986 1 3,072 1 3,072 75 10-30 4-5
Shtokman Barents Sea 1988 5 n/a 1 n/a 560 279-380 4-5
Prirazlomnoye Pechora Sea 1989 5 n/a 1 n/a 60 19-20 4-5
Rusanovskoye Kara Sea 1989 A 4,923 1 2,373 235 50-100 3-4
Ludlovskoye Barents Sea 1990 3 9,038 2 4,968 755 200-240 10-12
Leningradskoye Kara Sea 1990 2 4,955 1 2,453 125 80-165 3-4
Ledovoye Barents Sea 1992 2 5,000 1 2,500 700 200-280 10-12
Total 32 n/a 15 n/a
Source: Company reports
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Beaufort Sea leases are held by the Majors but fallen out of
favour in recent rounds
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Chukchi Sea leases were heavily competed for in 2008
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What are the challenges?




Obviously the ice — proposed location for an wildcat well
offshore Sakhalin
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Despite global warming access to the Kara Sea is not any
easier

1st June 2000 1st June 2010

Kara Sea |.

Source: NOAA and Bernstein estimates
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Variable weather impacts production performance
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Planning for the presence of Bowhead whales
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Arctic Barents Sea - 83 wells in 31 years, 38 successes but

only 1 producing field so far
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Development costs will be at the high end and in line with
EOR projects
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Arctic projects take longer to develop than the Majors
average development time

Majors' projects in last 3 years Arctic Projects

Average:
1,725 days

Average:
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Time period from discovery to first production offshore
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Drilling Russian
completed Government

Fields PSA became with final approved

discovered effective testing of start of
Chayvo field construction

Sakhalin | DEm DO

Sakhalin |
consortium Production
declared commenced

project
commercial

Phase 1

Fields PSA became seasonal

discovered effective production
commenced

Sakhalin Il O O O

‘ Key Phase 2
Development development

begins agreed

Source: Company reports

/B BernsteinResearch




Liberty field offshore Alaska has 105Mbbls but needs a new
development concept versus existing North Slope fields
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This Is a recurring problem — development design and design
which causes costs to move higher

Constructability study for 550 km long pipeline from
Shtokman Field Constructability Study  Barents Sea, Russia Confidential Shtokman field to the Russian mainland with diameters up 2005

to 48-inch and water depths up to 375 meters.

Shtokman Field 42-inch Export Riser Carried out a study to investigate the options for a large

Conceptual Design Barents Sea, Russia ConocoPhillips diameter gas riser at a TLP type production platform. 1992
Undertook technical and cost studies to determine the
Shtokman Field Offshore Pipelines Field . Wartsila Project Export & feasibility of constructing a pipeline from the Shtokman
- Barents Sea, Russia L ; . ;
Feasibility Finnish Barents Group Field in the Barents Sea to markets in Western and Central
Europe. 1990
Ice-resistant platforms 2 3 3
Sub-sea wells 48 40 68
Sub-sea pipeline and cable (km) 25 n/a n/a
Sub-sea condensate storage (‘000m3) 30 n/a n/a
Pipeline transport (km) 535 555 555
Pipeline thickness (inch) 42 42 42
Total Cost $6Bn $20Bn ~$40Bn
Source: Intec Engineering , Company reports and Bernstein estimates
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Conclusions
1. Arctic geology appears favourable for exploration

2. Global oil & gas supply need further large scale discoveries
as current deepwater discoveries will only equate to ~20% of
total production

3. Development costs will be at the high side of the industry
range

4. Development times are likely to disappoint in the Arctic

5. Local tax regimes must be favourable given the additional
constraints from Mother Nature but also if the H/C is gas

6. Given these issues we don’t include any new Arctic oil in our
supply forecasts this decade
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