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Disclaimer and Declaration AR!SC

RISC is an independent advisory firm, providing insightful and impartial advice to a broad range of clients in the energy industries.
We provide a more comprehensive, reliable and respected opinion faster than anyone else in the industry, enabling our clients to
make their business decisions with confidence.

The statements and opinions attributable to the author and/or RISC in this presentation are given in good faith and in the belief that such statements are
neither false nor misleading.

In preparing this presentation the author has considered and relied solely upon information in the public domain. This information has been considered in
the light of RISC’s knowledge and experience of the energy industries and, in some instances, our perspectives differ from some of our highly valued clients.

In some cases the views and opinions of the author may differ from those held by others within RISC.

RISC has no pecuniary interest or professional fees receivable for the preparation of this presentation, or any other interest that could reasonably be
regarded as affecting our ability to give an unbiased view.

This presentation is the copyright of RISC and may not be reproduced, electronically or in hard copy, without the written permission of RISC.
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RISC Advisory AR!SC

RISC is an independent advisory firm providing impartial technical and commercial advice to operators, non-operators, banks, and private equity firms to
support their interests in energy projects around the world.
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Presentation outline AR!SC

Decarbonising new oil and gas development projects — we have a lot of technology already available to do so, we just need to change our way of thinking to
incorporate them and consider doing so early in the design stages.

= This presentation will use Orcadian Energy’s Pilot field case study to demonstrate that
— Alternative solutions can achieve significant reductions in Scope 1 and 2 emissions
=  But we have to change our design emphasis during the design phase to focus on emissions reduction.

= The case study will give an overview of the technologies identified and implemented in that project.

= Discuss key takeaways for new developments looking to reduce GHG emissions associated with the facility.




Orcadian Energy’s Pilot field - Overview AR!SC

Heavy oil field located off the east coast of Aberdeen with 79MMbbl of proven and probable reserves, discovered by Fina in 1989. Fully appraised with 7
wells and 3D seismic.

= 5 wells were cored, 2 wells were tested including a short

horizontal well that produced 1,800bopd. Reservoir key properties

Characteristic | _units | Value P2s16 Licence:

. Fynn (Beauly) and
*=  Original “standard” development concept of FPSO using Oil water contact 2724 ft Fynn (Andrew) Fields
- Gas Turbines, water injection, heaters and coalescers Oil Column >100 M
etc Gross sand thickness 50-60 ft
—  Waterflood project emissions intensity of 24.7 Net to gross ratio 0.95 Fraction
kgCO2e/bbl. _ _
. . Porosity 0.34 Fraction
- Lower than other W.flood projects, but higher than UK _ _ ‘
N.Sea average in 2018 ~21 kg/bbl. Water saturation <0.1 Fraction &
Permeability 2to 8 Darcies
Concept rejected by the North Sea Transition Authority: Oil gravity 12°0-17° AP
= Subsurface uncertainty required maturation Oil viscosity c. 400 cP P2320 Licence:
Pilot Channels, Blakeney,
= Emission reduction measures required assessment: Gas-Oil ratio 80 Scf/bbl PRS0 Feugh, Dandy & Crinan Fields P2244 Licence:
Pilot Main, Pilot South
—  Areduction in overall emissions intensity. Reservoir 31 oC & P2482 Licence: & Harbour Fields
temperature £ ) Elke & Narwhal Fields

— Potential pathway to net zero investigated.

—  Consideration of the use of existing infrastructure, Salinity 72,000 ppm
alternative fuels and carbon capture.

= Orcadian Energy went back to review the design concept and
how to decarbonise the project.




Developing a decarbonisation road map

@R!SC

/
Re-assessing the design through the lens of GHG emissions reduction only.
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Emission reduction technologies identified AR!SC

After re-assessing the overall field development scheme from the reservoir through to the topsides, multiple technologies were identified that could
significantly reduce emissions.

Electrification — Providing power from shore.

=  Polymer flooding — Minimized liquids handling topsides and reduced power consumption.

=  Wash tank technology - separating oil/water in wash tanks instead of using electrostatic coalescers lowers well fluid heating requirements.
=  Reciprocating gas engines — most efficient on-board power generation and ‘ammonia ready’ machines available from 2025.

*  Floating Power Plant (FPP) - Leasing of a floating wind turbine (1 or 2 turbines).

=  Gas management — Drill a gas storage well to store excess gas not used, remove the requirement for import gas pipeline,

=  Heat pump technology — Front end well fluids & low salinity water heating, using seawater as the heating medium.

=  MVDC bus electrical architecture FPP

- reduces weight and space.

WHP

=  Power slip ring - Enabling power

import on the FPSO & WHP to use

renewable energy from the FPP.




Electrification — Using an onshore connection AR!SC

The UK has come a long way in decarbonising it’s power generation emissions, but gas will be needed to back-up the renewable energy supply which limits
future decarbonisation. Until an alternative can be found, electrification does not provide a pathway to net zero.

Power generation emissions intensity for electricity generation worldwide
. The UK has reduced its reliance on coal from 40% to less than
2% in the last decade. In 2022 0-80

— Gas 38.3%

—  Wind 26.7%

— Solar4.3%

—  Nuclear 15.5%

0.70

0.60

o
i
=

Project conclusions

CO2e emissions intensity from electricity generation,
tCO2e/TWh
o
=
o

] Electrification can form partial decarbonisation but there is no 0.30
clearly defined pathway as yet to a zero emissions national
grid. 0.20
= An onshore connection resulted in unfavourable economics 010
and the distances involved introduced some technical — —
concerns. So, we looked for an alternative solution. 0.00
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
——Australia =——France ===Germany =——United Kingdom United States = =World

Source: Our World in Data, RISC
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Polymer flooding

@R!SC

The use of polymer flood reduced emissions of the original design by 40%.

Polymer flooding

100
=  Significant reduction in liquids handling
— Less energy in pumping and fluid handling. 2 -
= 6
= 40% reduction in emissions. g
<
: S 2
= Increased ultimate recovery.
0
0

=  Field life significantly shorter.
—  More barrels produced in less time.
=  Improved economics

= Polymer Aood

= Water Flood

200 400 600 800 1000
Water Injected, MMbbls

Orcadian Energy Production Profiles
https://orcadian.energy/

=  Subsurface engineering can lead to significant
reductions in emissions.

1200



Process optimisation — Power generation

@R!SC

Process optimisation produced a further 34% reduction in emissions from the original design. The most significant was the power generation.

Process optimisation

All process optimisations led to circa 34% reduction in emissions.
Most important was the fossil fuelled back up power generation.
Need for flexible back-up for Floating Wind Power Plant (FPP)
—  capability to supply ~0-100% of the power.
Wartsila dual fuel gas reciprocating engine selected
— More efficient than simple cycle GT or combined cycle.
—  Flexible to turndown requirements
— Ammonia ready design.
Green ammonia can be used if it becomes available.

Wartsila 31DF engine

Power Generator Efficiencies

60.0%

50.0%

49.9%

] w IS
= = =
2 2 2
S S S

45.8%
34.0%

Generator efficiency

10.0%

0.0%
Simple Cycle GT Combined Cycle GT Reciprocating Engine

Generator type

Efficiency ® CO2e g/kWh

=  The ‘ammonia ready design’ future proofs the design and
enables further emissions reduction in the future.
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Renewable energy supply — Floating Power Plant AR!SC

Floating wind turbine technology is developing fast. Adding a single turbine Floating Power Plant to the project led to 14% reduction in project emissions.

. FPP led to emissions reduction of 14% inproject emissions Floating Power Plant Option for Pilot field
—  However, this does vary upon the size of the plant selected. www.floatingpowerplant.com

. North Sea compatible design S .
. Hydrogen production &
—  Wind power 4-15MW storage
—  Wave power 2-3.6MW AN
—  Can produce H2 via electrolysers and store it onboard.

Wind turbine
foundation
= Turret mooring system
— Vanes into wave direction, disconnectable if required
= Can use wind turbines from different vendors

Wave energy
convertor

FLOATING POWER PLANT

Floating Power Plant overview
www.floatingpowerplant.com
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Overall GHG emissions reduction AR!SC

Introducing polymer flood, process optimisation changes and a single wind turbine floating power plant led to a total reduction in emissions of circa 90%.

=  Project changes led to a total reduction in emissions Pilot Field Development Scheme Emissions

of circa 90%.

35 Benchmarks Pilot field development schemes

F Y
¥

= Aletter of no objection was given by the NSTA.

30
L. L. . . . Original design
*=  Emissions similar to that achieved with grid 75
connection.
E Sharter fisld life &
L - 20 lonweer fluid handling
=  Polymer flood expected to lead to the most emissions &
reductions. o 15 Heat pumps and
= reciprocating gas
10 engines
= Qverall economic impact of the new concept was Flaating Power
minimal: . Flant
(i)  CAPEX was slightly lower as the requirement for
a gas import line had been removed. 0
(ii) OPEX inghtIy higher as the wind power pIant .T','pical. Morth Sea F'il?t Polymer lood  Process & Singlc—?'.'ind Grid.
rd viscous oil 2018 average waterflood power turbine connection
was leased from a 3™ party. cotimied

] ] Scope 1Pilot field emissions W Bemchmarks
= A grid connection to onshore was found to be

economically unfavourable, with several technical
difficulties needing to be overcome.



Key takeaways for decarbonising new projects AR!SC

Without changing our way of thinking about the design development process we are limited on how much we can reduce GHG emissions associated with
developments and along with it our societal license to operate.

=  Changing our paradigm
— Toinclude GHG emissions reduction as an integral part of the field development plan.

=  Consider GHG emissions associated with the project development from the start
— Calculate GHG emissions associated with the development and what is driving them.
— Subsurface engineering plays an important role in reducing emissions.
— Electrification concept has a major impact on process equipment selection.

= Achieving low single digit kgCO,e/bbl is possible using existing technologies
—  Electrification from shore.
— Afloating power plant or connection to a wind farm backed up by efficient reliable fossil fuel power generators.

—  Future proof the design for more stringent emissions requirements.

=  Engage with the regulatory body early on
— Document and demonstrate what you are doing to identify and implement decarbonisation opportunities.

— Look for synergies with existing developments, reduces emissions and is seen as favourable.

=  One final note — We are all students of the ‘Energy Transition’
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Perth

Level 2

1138 Hay Street

WEST PERTH WA 6005

P. +61 8 9420 6660

E. admin@riscadvisory.com

Brisbane

Level 10

95 North Quay

BRISBANE QLD 4000
P.+61 7 3025 3397

E. admin@riscadvisory.com

London

Office 204

20 St Dunstan’s Hill
LONDON UK EC3R 8HL

P. +44 (0)203 795 2900

E. admin@riscadvisory.com

www.riscadvisory.com

South East Asia

Jakarta

Indonesia

P. +61 8 9420 6660

E. admin@riscadvisory.com
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