THE PETERHEAD
CARBON CAPTURE
AND STORAGE PROJECT







PETERHEAD SUMMARY

m WORLD FIRST - If momentum is
maintained, first full-scale CCS
project on a gas-based power station

m LOCATION - capture at Peterhead
Power Station by the beach; storage
in depleted Goldeneye gas reservoir
60miles offshore

m IMPACT —CO, emissions from
400MW turbine reduced by 90% to

produce clean electricity from gas

m CAPTURE TECHNOLOGY -
established, post-combustion capture
using amines

m TIME - operational end of the decade

GAS IS THE CLEANEST BURNING FOSSIL FUELAND
CCS CAN MAKE [T EVEN CLEANER, CAPTURING UP TO

90%

OF COzEMISSIONS




OVERVIEW OF THE PETERHEAD CCS PROJECT

Peterhead powerstation




A GREAT LOCATION

| i —

Capture at Peterhead:

m Existing gas turbine, grid connection, utility
capacity
m Existing available land

m Builds on SSE capability to adapt

Transport and Storage:

B Re-use existing pipeline infrastructure
B Re-use existing platform (Goldeneye)
B Re-use the 5 existing wells

m Goldeneye reservoir is well studied; good
candidate for storage of CO,
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SHELL PORTFOLIO, GAINING MOMENTUM

1. Tomatoes, NL 2. Barendrecht NL

3. Draugen, Norway

ZeroGen

er, cleaner pe

ZeroGen Clean Coal Power
Project

Presentation to the North Queenslg
Forum

| P|c|nn|ng to enter FEED

bt of Shl M Shell is the capture technology
e provider for Boundary Dam, Canada
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CAPTURING CO, FROM PETERHEAD POWER STATION
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STORING CO,, SAFELY BENEATH THE NORTH SEA
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METRES BELOW SEA LEVEL
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SANDSTONE AND COALS
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SANDSTONE

GOLDENEYE PLATFORM,
102km FROM LAND

SEALS

Several kiyers of -
impemeable shale, mudstone

and marl, plus a thick keyer of chalk
rock, lie abowe the storage formation
and will keep the CO, frappad.

June 2013
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ANTICIPATED TIMELINE

Community consultations,
Environmental Impact
Assassments, and Front-End
Engineering Design

—
Q3-4
2013 2014
Government Planning
announcement of applications
preferred bidders submitted
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Corstruction
—
2015-17 2018-2020
Government/ Operations
Shell Final begin
Investment
Decision

March 2013
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CONTRIBUTING TO THE LEARNING CURVE

TRANSPORT &
STORAGE

m Achieve optimal scale in
transport & storage sites

m Improved ‘characterisation’
of storage sites (capacity,
location, injectivity etc)

m Regulatory framework &
funding mechanism
(licence, liabilities, 3 Party
access etc)

IMPROVED
FINANCEABILITY

m Peterhead CCS will be self
funded . But by doing one
project, it de-risks the CCS
chain for future financing

m We are part of the Ensure
funding mechanisms are fit
for purpose

m Continued involvement from
financial & insurance
sectors

ENGINEERING
DESIGNS &
PERFORMNACE

m Evolution of current capture
technologies

m Next generation capture
technologies

m Optimisation from early
design

m Optimal scale of generation
& capture unit size

m Developing the CCS supply
chain



45

CCS WILL ATTRACT
INVESTMENT 10O SCOTLAND
AND THE UK, AND BRING
FURTHER OPPORTUNITIES

FOR JOB CREATION, S5KILLS
DEVELOPMENT AND THE
SUPPLY CHAIN %Y

DAVID RENNIE
DIRECTOR OIL AMD GAS, THERMAL GEMERATION
AND CC5, SCOTTISH ENTERPRISE
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Thanks are due to the ETI for
permission to use this image




SLIDING DOWN THE COST CURVE

A First of a Kind (FOAK) Nt of a Kind (NOAK)

Cost of each phone

Total number of phones ever built
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SAFE PASSAGE: EXPANDING THE CCS FAMILY . ..
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