The King is
Dead.

Long Live the

King!

King Coal

King Coal = deep mining, fuelling
coal-burning power stations;
formerly major employer, now in
terminal decline

Dates back to 17 century

Helped fuel the expansion of steam
In 1913, produced 43 Million tons,
exported worldwide

King Coal

Increased investment in the 50’s and 60’s,
but competition growing from nuclear, oil
and gas

In 1984, employed 30,000 men at 14 pits,
then the strike

Provides 30% of Scotland’s electricity /
export of electricity

Provided security and surety of energy
supply

Last deep mine inn Scotland, Longannet,
closed this month

127? Deep mines left in UK

The King is dead
because of:-

Union/Government interaction; 1984 strike
“Dash for Gas”

Cost of mining British coal (increasingly
difficult conditions, world pricing)

Environmental Lobby
“Dash for Renewables”
Social considerations

The White Paper
requires:-

Diversity and security of supply

Low net carbon emissions — coal for
CO, sequestration

20 % renewables by 2020
Innovation
Energy-driven foreign policy

UK Coal Resources




Long Live the
King!
* In situ gasification (not
recognised?)
+ CO, sequestration +
CH, production (CO,

sequestration
recognised)

Consider in-situ
gasification

In Situ Gasification

Uses petroleum
engineering technology

1. Gea-Steerable Downhole Motors.

In Situ Gasification

Factors enhancing the cavity development
at depth




Is this being treated
seriously?

Yes, successful pilot-scale
trial in Spain, DTI a partner

“The feasibility of the underground
coal gasification at the intermediate
European depth (580m) has been
demonstrated”

Will it be tried in the UK?

* The DTI (the Coal Authority) is
attempting to do this

* Planning permission refused for
first site (Silverdale)

* Prime sites have been identified in
Scotland

Consider CO,
sequestration

CO, Sequestration (injection),
Producing Methane

thy from matix and difuses to ceats. Carbon doxide
feats snd adsarbs into watris

Mgthane and weater flow ta production wells
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CO, Sequestration

CH,
Production

- Power Generation |

Is this being treated
seriously?

Yes, e.g. Dutch feasibility
study:-

“Between 54MTonne and 9GTonne of CO,
can be sequestered at 4 sites. The price of
the CH, produced will be competitive with
natural gas if a bonus for CO, sequestration
of 25Euros/Tonne is applied”




Now consider
the
combination!

[Power Generation

CH,
Production

CO, Sequestration -i-)asiﬁcationi

The (new) King could
live because:-

+ Energy production via in-situ
gasification (reduced environmental
impact)

« CH, production with CO,
sequestration (zero CO, production)

The (new) King could live
because:-

* No threat from unions

« UK’s gas will run out, plenty of coal left

« U/G can access difficult conditions

+ U/G more environmentally friendly

« Social conditionsl

+ Can be applied off-shore

* What are the alternatives? Imports?

» Development of new technology/knowledge for export

« Forms part of an energy policy that provides
security and surety of supply

+ Bridges operational gap between conventional
coal and nuclear plant and renewables

|_Can we really afford |

to forget about coal
as a source of
energy?
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Controlled Retracting Injection Point (CRIP)
manoeLivre

Ta avaid Ihe natural lendency of the burning front to move upward
to the top af the coal seam {ovemding effecs) and
1w estaliish & more efficient bumn geomeury

Expecled UCG Performances at Silverdale
(based on Ten Fcet Seam)
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Coal Structure and Desorption Process

Output Per Well

= Single UCG well {200m length x 30m width)
produces 292,400G]) (81.2GWh)

* Power output is 20MW- per well (1728GJ/day)

* Duration 169 days

Value of production at current prices
Vataed as stelace coal {£1 1G])
Walued at gas price (0.35pKWh)
UBM well {; ne/day)
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