for Researchon London, 18t January 2011

Sustainability + Unlver81ty

Newcastle Institute  Talk to the Society of Petroleum Engineers, Newcastle

,o

' 1145 e o 7 ) e S 2§
t ; 3, : A ,
.)‘ 4 \: . y « Vals (bt 7 2 \ } %

451 'f;,;‘,/ B R g 1| L Yeunger FR@}Q‘ f)L “ '

Dlrectcfr Newcastle Instltute for Research on, gfgtamablllty YL

Cluff Geothermal §

clean renewable energy



Newcastle
+ University

Newcastle Institute
for Researchon
Sustainability

Geothermal Energy in Britain

AThe story so far: response to 1970s

Middle East Oll Crisis ..

I Hot Dry Rock (HDR): experiments at
Rosemanowes, Cornwall i Roy Baria et al.

| Low-enthalpyr esour ces: 0
aqguil ferso basins M&ES 0z

¢
0
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Commentary on UK e —
research in 1970s i 80s

Geology: I
Ainevitably based on sparse data
I but remember:

absence of evidence Is

not evidence of absence

H 270 i et

Natural
heat flow ™ ]

AHDR research started from
pessimistic premise on granite
hydrogeology

Abasinal studies did not pay
enough attention to geochemical
and geophysical evidence of
substantial deep convection

GCquf Geothermal
clean renewable energy Talk to SPE, London, 18" January 2011
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Commentary on UK
research in 1970s 1 80s

Engineering
Apre-dated:

-current drive for low-carbon

energy in response to climate

change concerns

- many recent advances in

technology, particularly in:
Adirectional drilling
Abinary power plants

B »70 et

Natural

heat flow =

(MW / m?)

Newcastle
+ University

Atoo focused on electricity
generation; largely ignored direct
use of geothermal heat
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The Eastgate
Geothermal Project

2004-2010
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Eastgate redevelopment project

A Closure of the Blue Circle Cement Works
(Eastgate, Weardale) in 2002 prompted
development of plans for regeneration of the &%
foonermeye indusainl gite asia nedhewvshis
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Basis for geothermal
resource hypothesis
- Geophysical identification of likely Weardale
Granite (Bott 1954)

- Rookhope Borehole (808m) proved Weardale
Granite in 1960-61

- Granite found to be strongly radiothermal,
explaining elevated geothermal gradient
- Evidence from last working mines:

-Very steep geot her mal gr a

- Tepid, saline water of geothermal affinities
(equilibrated at 160°C) in Cambokeels Mine

GCquf Geothermal
in renewable energy Talk to SPE, London, 18t January 2011
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Slitt Vein
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Geological long. section
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Fig.3.iii
CROSS SECTION of VEIN and MAIN LEVELS
at 800W. Cambokeels Mine
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Cambokeels
mine
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- Centred on Slitt Vein initially (sited
from inclined bh data)

- Drilled open-hole by FORACO S.A.
(France) from August to Dec 2004

-17.5" diam to Whin Sill; 12.5" into
granite; 8.5" after casing (toe 403m)

- 995m vertical hole completed 4-12-
2004 (geophysical logging by Reeves)
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Rookhope Eastgate

135m | _
160m ==

185m =

210m =

235m

260m ]

285m

310m

Sandstone

Drift
Scar Limestone

Cockleshell Limestone

Tynebottom Limestone

Jew Limestone

Great Whin Sill

Lower Little Limestone

Rookhope Eastgate

310m

335m |-

360m

385m

_ 175m B

200m =

275m [

375m L

Smiddy Limestone

Robinson Limestone
Melmerby Scar Limestone, Top

Melmerby Scar Limestone, Middle

Melmerby Scar Limestone, Bottom

Kaolinitic-clay soil regolith

Weardale Granite

l.l:l:: Limestone
".".| Sandstone 25m

:_:_:_:: Mudstone
Undifferentiated
Seatearth / coal

‘| Granite
Wainied] Dolerite

Visual estimate of vein
minerals in cuttings
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