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1.5 billion boe = approx. 2.5 x 10° MWh
50% of energy use for heat generation
66% of heat generated by burning fossil fuels directly + 11% indirectly
Emissions 364 x 10° tonnes CO,eq
>30% of UK GHGs from heat generation
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UK upstream petroleum industry
16 x 10° tonnes CO,eq
Approx 30% of total emissions from Scotland
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Agenda — geothermal energy & beyond...

* Cool Running- mining for heat
* The Big Heat - onshore UK petroleum
* Some Like it Hot — giving oil a helping hand



Cool Running - Abandoned Coal Mines
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Distribution of coal and people
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Mine Energy — how it works
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Mine Energy —where it works
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The Big Heat - Ageing onshore oilfields — UK East Midlands
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Southampton District Energy Scheme, Southern England
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Some Like it Hot —
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Produced water:
power potential daa:

Mass Flow Rate (kg/s)
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How significant is the power production potential?

Dunlin Field, power depleted, £674 million lost

4000002 oil revenue and premature abandonment
3500008
3000002 l

2500003

2000008

1500008
\J

1000008 ‘
\

Lostibarrels@®filper@nonthz

500002

|
|

o
[=]

] [ [ [ [ ] [ [ 3 [ [}
N N 0 0 O N o M < < 0
Q e ° S 9 \ Yy 5 < 5 o
c 8 5 € c c 5 € 8
8 o 5 o S8 8 8 o S8 o 8
lostiarrels@ il Dtherkl lostbarrels@bfil, powerBhortagel ]

Graphic from Gluyas & Swarbrick, 2020, Petroleum Geoscience Ed 2

2B . %

W Durham A
University :
Durnam Energy Institute




Potential impact of brine geothermal on OPEX & ABEX

* Power production from waste water (commoditise heat)

e Export co-produced gas rather than burning it (value add)

* Don’t burn gas (emissions reduction)

* Don’t import diesel (emissions reduction, remove environmental
threat)

* Reinject cooled water (improve mobility ratio, possibly reduced
injection pressure due to thermal fractures)

* Overall extend field life, improve MER, reduce emissions, reduce
OPEX, defer ABEX

:

=
¥ Durham
University



Co-produced water —the global story

3.9 billion tonnes of oil produced p.a.
»7-38 billion tonnes of co-produced water

*~100°C

*800,000 - 4,500,000 MW power
*'Lost’ power > global geothermal industry

From Gluyas et al 2018
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