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One North Sea — objective %

! NPD

<

Initiated by the Norwegian and
UK Energy Ministers in May
2009

29/09/2010

¢+ ldentify the storage potential
for CO, Iin the North Sea

¢+ Estimate a likely CO, storage
need for Europe

¢+ ldentify plausible matches
of sources and sinks

¢+ ldentify challenges with
regard to transport of CO,
across countries

¢+ Optimize CO, transportation
Infrastructure 3
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Norwegian Petroleum Directorate
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¢ Subordinate to the Ministry of
Petroleum and Energy (MPE)

¢+ Advisory body to the MPE
¢+ Exercise management authority
¢+ Established 1972 in Stavanger

¢ 220 employees; — engineers,
geologists, economist etc

The Norwegian Petroleum Directorate will
contribute in creating the greatest
possible value for society from oil
and gas activities by means of
prudent resource management,
based on safety, emergency
preparedness and safeguarding the
natural environment.
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CO,- emissions from
Norwegian sources
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Sources of Norwegian CO,
emissions, 2008

Other sources 7 %

Industry 2
Agriculture 8 % ——
Other mobile
sources 13 %
Petrols
activities 2

Road traffic 19 %

Total CO, emissions
ca. 45 million tonns/year
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World Energy Outlook 2007
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Internationally

NPD

L

The Global CCS Institute formally launched at
G8/Major Economic Forum in Italy 9th July 2009

Testimonial

”If we want to reduce our
greenhouse gas emissions by 80%
In 2050, we certainly need Carbon
Capture and Storage” (Andris Piebalgs, EU

Energy Commissioner

he European Council has called for a
emonstration programme of up to 12
arge-scale CCS projects to be

perational by 2015

“We strongly support the recommendation '

that 20 large scale CCS demonstration
projects need to be launched globally by
2010, with a view to supporting technology
development and cost reduction for the
beginning of broad deployment of CCS by
29.09.2010 2020.”

G8 Statement of June 2008
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”One North Sea” database P ON

Storage capacity: based upon Geocapacity
project and data from Norwegian
Petroleum Directorate AN

Policies and initiatives to support CCS at
EU level and within Norway, UK, the
Netherlands and Germany

Economic modelling of CCS demand
Analysis of legal and regulatory barriers

Scenarios of investment in capture,
transport and storage in 2030 and 2050

CO, transport and storage scenarios ande
network )

Several stakeholder meetings

29/09/2010 9



A 'One North Sea’ vision

Depleted

hydrocarbon

field or
Decarbonised COg pipeline  aquifer Enhanced COy pipeline
electricity for oil recovery
homes &

MATIONAL
BOUNDARY

businesses

Depleted
gas field

NATIONAL
BOUNDARY
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summary of the market and policy combinations in 2030 used as inputs for the Classic Carbon mode
Driving force Mandatory Competitive Fragile
Power demand High Business as usual Business as usual
Renewables 90% of 2020 target 90% of 2020 target 100% of 2020 target
CO, cap 30% reduction 40% reduction 25% reduction
2 relative to 1990 relative to 1990 relative to 1990
35% reduction 25% reduction 20% reduction
CCS costs relative to 2008 relative to 2008 relative to 2008
ggrﬁlltef clency 6% gas, 8% coal 8% gas, 10% coal 8% gas, 10% coal
Gas prices $19/MWh $22MWh $27/MWh
Coal prices $70/tonne $70/tonne $70/tonne
Known investments Known and new Known investments
Nuclear only investments only
Mandatory CCS Neu;:;érr]xe%rgg 1k None None
|

29/09/2010
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delled Mt CO, storage capacity in depleted hydrocarbon fields in the GIS database with 30M filter
Country 2030 storage (Mt) 2050 storage (Mt) Reference
] Denmark 753 GeoCapacity
Germany 1816 GeoCapacity
Netherlands 15632 GeoCapacity
Norway 4283 6302 NFPD
UK 7141 7910 GeoCapacity
TOTAL 15525 18313
delled Mt CO,, storage capacity in saline aquifers in the GIS database
Country 2030 storage (Mt) 2050 storage (Mt) Reference
Denmark 16672 GeoCapacity
Germany 27120 GeoCapacity
MNetherlands 428 GeoCapacity
Norway2® 48488 97059 NPD
United Kingdom 60971 aﬁ'{? GS%EEE}S?S%@
efficiency)
29/09/2010
TOTAL 153689 202260

12



L =5 4L 435 L L A JL L -1 Ll &1 1L 4

29/09/2010

Legend

Sinks

30 year annual
capacity (Mt/yr)

s <25

a 2.5-5

o 5-10

o 10-15

O 15-20

O 20-50

O 50+

Sources

@ Power sector source
= = = 2020 Demonstrations

=== 2030 Source-sink

matches

Large uncertainty
over pipeline routes
and CO, injection
locations
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Legend -
Sinks
30 year annual

capacity (Mt/yr)

o <25
o 2.5-5
o 5-10
© 10-15
O 15-20
© 20-50
O 50+

Source clusters 2030

@ Power sector source
@ Industrial Sources

29/09/2010
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Legend -
2050 Sinks
30 year annual

capacity (Mt/yr)

o <25

o 255

o 5-10

© 10-15 4 o=

© 15-20 s 0 15 Mt/yr
o S

O 20-50 ///‘/‘//}:E. 3

O 50+ ‘ V07 TN
Source clusters 2030 s

@
-

o . —
o B0 \
@ Power sector source <8 ‘e 43 Mt/yr

@ |ndustrial Sources Yaas ... : ZW/./
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Existing Gas and
Oil pipelines
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Transport network topologies A0
NPD
A) Point-to-point B) Shared pipeline ¢

C) Shared rights-of-way “ D) Shipping

29/09/2010
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|Legal and reulatory issues

29/09/2010

EU CCS Directive
National regulations

Cross-border challenges

+ Legal rights to transport CO2 across
borders

+ Regulation of cross-border transport of
captured CO2

+ Storage complex spanning national

hraiindavriae
LUl Iac e

+ Cross baorder impacts from storage
operation

+ Emissions accounting

+ Mechanism to facilitate cross-border
project development

—

18



Iross—border issues ‘ +

1. Cross-border 2. Cross-border sink |l 3. Cross-border 4. Cross-border NPD
pipeline impacts injection S
infrastructure
ISSUES ISSUES ISSUES ISSUES
* | ong term liability impact ¢ CO= migration s Possible compromise of ¢ |nfrastructure management
* Pipeline management * Pressure changes nearby hydrocarbon
* Allocation rights reservoir
COUNTRY (A)

COUNTRY (B)

29/09/2010 .






