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scale, affordable hydrogen
supplies for use In fuel
cells and elsewhere
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H, from areas of local strength

» Large European process industry conglomeration

 Large existing hydrogen system (75,000 te/year of
generation + 1,000 te of underground storage)

» Good wind & bio-mass resources
» Deepwater port & favourable offshore geology

e Suitable sites & premises available =~
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TEES VALLEY

Hydrogen Project

Infrastructure

» Underground storage cavities (1,000 te)
* Pipelines running through

population centres and under the river
 Large hydrogen generation plants
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H, from biodiesel by-products

opportunities

P Largest biodiesel plant in Europe started up by
Biofuels Corporation in February 2006 (250,000
tonnes of biodiesel per year — 284 million litres)

*Planning permission for a crusher plant
producing 200,000 te/year of rapeseed oil +
300,000 te/year of rape bran

» Additional biodiesel capacity operating and/or
planned (D1 Oils, Biofuels Corporation)
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H, from bioethanol by-products

2 ensus

opportunities

e Ensus: £250m investment in a 400m litre/year
biodiesel plant, producing 400,000 te/year of DDGS by -
product

«Several other players have announced plans to build
production capacity here, and many others have
registered an interest

« Working on proposals to roll out an E85 blend in
conjunction with Ford, Saab and a major supermarket
chain
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H, from waste wood

21 300,000 telyear of wood

feedstock
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200,000 te/year wood
recycling facility
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H, from large-scale biomass gasification

opportunities

sGasification of rape bran or DDGS or waste wood to
generate “green” hydrogen

«Scaled up from 25 kW to 1 MW (in Turkey).

[
™
.|.
N
2
D
£
©

% renew Tees\alley




The Teesside IGCC manufactures a decarbonised synth
then used in a standard CCGT to produce electricity

Decarbonised hydrogen may be supplied for other, of

Coal/petcoke
biomass

Natural gas

oxygen

¢Water

etic gas from coal which is

fsite, uses.
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* Produce ~40 te /hr of decarbonised hydrogen some of which can be
diverted for 3" party use.

« 800MWe producing ~6TWh of electricity per year — 1.5% of UK
generation

 Electricity produced with 85% of CO, removed, - 5SMte pa. Capability
for biomass use allows prospect of zero CO, emissions

 Decarbonised electricity output equivalent to production from
>2000MWe of wind turbines

« CO, piped offshore to produce additional, otherwise unrecoverable
oil - potentlally ~300M barrels over station lifetime

— cf 500Mbarrels in 2006 from UKCS.... and falling year on year
» Seeking to justify 15Mte pa pipeline

— To allow further major capture projects in North East

— Potential to extend life of UK oil province by 20+ years

« Potential local heat supply to adjoining Ecopark and to proposed
Council development

.......... a £1B investment



* New pipeline infrastructure to
Central North Sea

* CO, injection into mature oil
fields for sequestration and/or to
enhance oil field recovery

*Pipeline sized to accept
captured CO ,:

» from Teesside IGCC

*Other (non- generation) plant at
Teesside

*Other capture plant elsewhere
in the North East

« Oil field injection avoids
potential legal and regulatory
barriers associated with CO
sequestration
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/
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SOx and NOx emissions are comparable with gas CCGT.

Hg and particulate emissions are insignificant
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CO, Capture technology is available today
Capture cost depends on technology,

IGCC has lowest capture cost now.

Many general studies on
CO, capture cost for
technology available
now and possible over
next 10+ years.

Range of predicted
costs dependent on
assumptions: Variables
include gas/coal/petcoke
price; additional capex
required; assumptions
about timescale when
available commercially.

Sources include: IEA Greenhouse Gas
Study Oct 2002; CCP 2003; CENS Project
2004; Progressive Energy internal
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Teesside IGCC consents

CO, pipeline & storage consents
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CO, disposal i/s in construction
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e Centrica:

— Is a leading supplier of gas and electricity in the UK and had a
turnover of £16.5B in 2006. Centrica owns a 3.4GW fleet of
power stations but does not currently have coal generation
capacity

* Progressive Energy:

— Is the only specialist IGCC project development company in
Europe, and is at forefront of IGCC design incorporating Carbon
Capture and Storage,

« Centrica and Progressive jointly own

— Coastal Energy , which holds the Teesside power station assets.
Coastal will ultimately be 100% owned by Centrica

— COQTs, which holds the CO, transport and disposal
infrastructure required by the project.



Growing need for new Power stations in the UK:
— Demand growth
— Closure of first generation nuclear fleet
— Closure of old coal plant
— 16-20GW by 2015; >35% of UK capacity by 2020

All major new build in last 15 years has been gas fired CCGT but there
are new drivers that may change this:

— Gas price volatility
— Security of supply and fuel diversity

Requirement for bulk economic power generation which must be
environmentally benign — LCPD AND EU emissions trading for
CO2.... And eventual restrictions on other pollutants

Significant overseas interest (China, India, USA, Australia)



Conventional
H2

Hydrogen storage & distribution

Fuel cell
H, in gas engines applications
via CPI
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Fuel Cell & Hydrogen Technologies



Hydrogen: sustainable transport fuel

H, internal combustion
engine. Working with
Nissan, a US company
and Sunderland
University.

Fuel cell vehicle in China.
Projects with CPI.



Single Planet Living at Middlehaven



Hydrogen Economy

National & international interest in our developments



