energy
technologies

institute

www.eti.co.uk

CCJ - Impact of Risk on Project Finance

Den Gammer

©2014 Energy Technologies Institute LLP

The information in this document is the property of Energy Technologies Institute LLP and may not be copied or communicated to a third party, or used for any purpose other than that for
which it is supplied without the express written consent of Energy Technologies Institute LLP.

This information is givenin good faith based upon the latest information available to Energy Technologies Institute LLP, no warranty or representation is given concerning such information,
which must not be taken as establishing any contractual or other commitment binding upon Energy Technologies Institute LLP or any of its subsidiary or associated companies.



e
technologies

\ institute

What is the ETI?

* The Energy Technologies Institute (ETI) is a
public-private partnership between global
industries and UK Government

Delivering...
» Targeted development, demonstration and de-

risking of new technologies for affordable and
secure energy

e Shared risk
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ETI Portfolio

ESME & Skills
Development

Bio Energy
> Offshore Wind

Transport

Marine

Carbon Capture

and Storage Distributed Energy

Buildings

Energy Storage

Smart Systems and Distribution
and Heat
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9 Technology
Programme areas

Delivering...

New knowledge
Technology development
Technology demonstration
Reduced risk
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 UK'’s first CO2 storage database

e Licenced to the Crown Estate and the British
Geological Survey

e  Publically launched under the brand of COz2
Stored in 2013
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The Saline Aquifer Appraisal Project
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* Co-investment in the UK’s first drilling
assessment of a saline aquifer storage site

e Appraisal confirms the suitability of

proposed site for storage of CO2 with
200Mt+ capacity

Confidential ETI learnings reports for
members produced

Project Partners

naticnalgrid
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Optimising the location of CCS in the UK

'.'i:gnergy
technologies
A Picture of COz Storage in the UK
Leamings from the ETI's UKSAP and derived projects
T
Lower Cost, Risked Stores

Divering the s Futire Eneray Technsloies

Dellverng the UiCs Future Energy Tachnolagies
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Potential for CCS in the UK
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Mobilising private sector finance
for CCS in the UK
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Phase 2 and Phase3 project options - risks

* To see how risk and scope elements in different types of Phase 2 and Phase 3 projects
could effect their cost, finance and LCOE (levelised costs of electricity)

PROBABILITY

P50 Project A : :
_ Project A Project B

P50 Project B Capex,EM 1200 1400
Opex, EM /Y 60 30
Levelised 94 90
Cost. £/MWh

COST

S POYRY URS
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Choices within the project bring different levels of risk

FINANCIERS BUILDING BLOCK ASSIGNED
RISK CATEGORIES COST ELEMENT RISK

CONSTRUCTION RISK BASE GENERATOR ~ Low
TECHNOLOGY RISK CO2 CAPTURE ~ High

OPERATIONAL RISK COMPRESSOR Medium
OWNERSHIP &CONTRACTUAL RISK GAS CONDITIONING

POLICY & REGULATORY RISK ELECTRICITY CONNECTION

PERMITTING & CONSENT RISKS TRANSPORT
STORAGE
OVERALL CCS EFFICIENCY Medium
DELIVERED FUEL PRICE

==@==Low Risk ==@=Med Risk ==@==High Risk

ETC

Generation
800

Storage Capture

Transport Compression

Example : Spread of capital costs
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Method
Generation § Capex +/- %
Capture Opex +/-%
Eellle g[ha' Transport \ Schedule +/-%
u al.n Store etc Availability +/- %
CCS Project etc

N Basecase Cost at
Fuel Chbice Cost —0 “P50” ?SSIq,ned I‘IS(|)( -
Technology at 7.5% P90” at 7.5%

Store Status Return P ——
Y Required !
I
|
1

[ Volatility of Return
Cost recalculated “P90/P50”

v

>

[ at Risk Adjusted

Impact of risk Return Required

estimated
by comparison with
baseline return rates

Poyry plot based on
analysis of projects
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Gas Fired Station T | e [ s

GAS PLANT 860MWe ADJUSTED COST  Adjusted rate
DISCOUNT vs 10% rate
RATE ,% £/IMWh 0
PLANT Nol
PLANT Nol 15.6 116 1.2
N ew trun k’ store Amine Capture, new trunk and store
PLANT No2 14.4 101 1.13
l Scope Reduction, use trunk , extend store
LEVELISED PLANT N02 PLANT No3 9.1 87.3 0.98
Sco pe re d u Ct| on As above but with risk premium adjusted

PLANT No4 111 87.1 1.03

116 As No3, new step out capture
115 ‘ PLANT No3 - 80% capex, 3% points better
110 Risk reduction
105 101 PLANT No4
EIMWh 100 I New Technology
1 2

COST 459

73 Risked (&Target)

90 87.3 87.1
85 '
80
75

3 4

70

PLANT No
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Pulverised coal plants

LEVELISED
COST

190
170

£/MWh
150
130
110

20

70

PLANT Nol
New Trunk, Store

PLANT No2

RISK
COAL 626MWe ADJUSTED
DISCOUNT
%
PLANT Nol 17.2

Amine Capture, new trunk and store

PLANT No2 16.4
Repeat Capture, use trunk, store extension

PLANT No3 11.4
As above but with risk premium adjusted

PLANT No4 12.7
As No3, new capture - 70% capex, 4% points better

Plant No5 12
SCOpe Revamp station, £200M on refresh,
reduction capex, 31% HHYV, 20 years
PLANT No3
169 Risk reduction

PLANT No4
New Technology

Risked (and Target)
117

I_ 93/

5

PLANT No5
Revamp

PLANT No
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LEVELISED LCOE at
COST Adjusted rate
vs 10% rate

£/MWh
169 1.42
148 1.35
117 1.07
117 1.14
93 1.06
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Summary Findings
Phase 2 and Phase 3 projects building on phase 1 infrastructure

« Can significantly reduce the risk premium (and capital required) by reducing scope.

Can further reduce the risk premium by using low risk assets and technology.

Project rankings using a flat rate LCOE are not the same as rankings using risked LCOEs.

The risked LCOE is a rough proxy for strike price needed to get finance.

When derisked over several projects as above :
* Risk comes down to “financeable “levels.

 New step out technologies which re- introduce risk to the chain have to offer
“‘game changing “ performance to look attractive.

The store offers the biggest risk in the ETI analysis ( even after de-risking at the Final Investment
Decision point). It is not important to be adjacent to the trunk line, a gas supply or power connections,
provided these are within 20 miles or so.
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Registered Office

Energy Technologies Institute
Holywell Building

Holywell Park

Loughborough

LE11 3UZ

For all general enquiries
telephone the ETI on
01509 202020.

—

For more information
about the ETI visit
www.eti.co.uk

™

For the latest ETI news
and announcements
email info@eti.co.uk

¥

The ETI can also be
followed on Twitter
@the_ETI
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