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¥ Gigatons of CO, equivalent per year (GtCO,-eqfyr)

a) While keeping warming to 1.5°C| b) While keeping warming to 2°Ci (>67%)
(>50% ) with no or limited overshoot
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SSE plc

Powering sustainable change

Purpose

To provide energy needed today, while building a better world
of energy for tomorrow.

Vision
To be a leading company in a net zero world.

Strategy

To create value for shareholders and society in a sustainable
way by developing, building, operating and investing in

the electricity infrastructure and businesses needed in the
transition to net zero.
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SSE Thermal

2030 Goals

® ©® b @ ®

Reduce 3GW of >500MW of >300GWh Grow
carbon emissions  low-carbon low-carbon of hydrogen sustainable
by >70% generation H2 production storage EBIT

Purpose Vision

To sustainably provide flexible To be a leading provider of
and reliable thermal energy, flexible thermal energy in a
now and in the future. ‘net zero' world.

Strategic Principles

Establish SSE as a Drive growth by Embrace an

leader in thermal delivering flexible innovative and
energy asset and efficient assets, inclusive culture to
management and while pioneering build talented and

commercial solutions to high performing
performance. decarbonise thermal teams.
generation.
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GB Need for Dispatchable Power

The changing shape of within day demand will have a significant impact on flexible capacity

 Electrification of heat, transport and industry is expected to change the shape of within-day demand, impacting the

requirement for flexible capacity.

» Electric vehicles and heat pumps will increase demand in the evenings, while residential solar capacity will reduce

demand during the day.

Development of average daily demand - Summer
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Low carbon flexible generation will continue to play a critical role in the transition to a net zero future

Development of average daily demand - Winter
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PRESENCE
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PETERHEAD

» Carbon Capture Power Station

e Aldbrough Hydrogen Pathfinder
e Aldbrough Hydrogen Storage
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Power CCS

« Keadby 3 is located in the Humber cluster, while Peterhead is on the east coast of Scotland.
« World’s largest Power CCS plants once completed
« CCGT with amine-based post-combustion CO, carbon capture to be developed by SSE and Equinor
« Each with a generating capacity of up to 910MW and the capture of 1.5MT of CO, per year
« Keadby 3 - FEED Consortium consisting of Aker Solutions, Siemens Energy and Altrad Babcock

« Peterhead 2 - FEED Consortium consisting of Mitsubishi, Worley and Técnicas Reunidas.

Keadby 3 Peterhead 2
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FOCUSS (FLEXIBLY OPERATED CAPTURE USING SOLVENT STORAGE)

Department for
BN SOURY, - e R e =
& Net Zero | |
Funded by I sse I
Thermal
l Project Lead <| - C
I | NATIONAL CARBON
I pr— S ovbbiend: 8 CAPTURECENTER
| A-‘ OM @ T :l', " " Research collaborator
| Partner Partner |

Support by Industrial Engagement Group

 Funding: DESNZ Carbon Capture, Usage and Storage (CCUS) Innovation
2.0 competition (£20million)

 Budget: £670K
« Schedule: May 2022 to September 2024

 Aim: Demonstrate a cost-effective method to achieve high capture levels
during plant start-up, shutdown, and other transients using innovative
technologies and world-leading pilot facilitates.

 Video: FOCUSS Overview
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https://ssecom.sharepoint.com/:v:/r/teams/FOCCUSS/Shared%20Documents/General/TERC%20with%20new%20background%20-%204K.mov?csf=1&web=1&e=f9EvBb

FOCUSS Start-up concept

Steady state post combustion CCS operation

30-40% amine in the

Flue glass with most, or all, 'water enters ‘lean’, Rich amine at ~100-140°C >99% Purity CO, l-eav.es with some
Fossil CO, removed with ~0.2 molecules of enters near the top of the water vapour, which is condensed
CO; per molecule of stripper and returned to the process
ﬁ amine at ~40°C
Absorber Cross-flow Heat Stripper
Large tower containing Excha nger Large tower containing

corrugated packing to give
good gas/liquid contact.
Atmospheric pressure

corrugated packing to give
food gas/liquid Contact.
2-5 Atmospheres pressure

S —

Rich amine leaves with Lean amine at ~120-150°C Steam is condensed inside heating

y
EXXY

g:r-r?*;csa l?cot:leecglfe:rromifnica): lGaves fiaar tha boHEmGH tubes to warm the solvent, boil off
Flue gas containing fossil CO, 40-50°C The stripper water Vfipogfc;mg SP(;lt the
) amine-CO, bonds
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FOCUSS (FLEXIBLY OPERATED CAPTURE USING SOLVENT STORAGE)

—

Start-up Solvent Regeneration / High Power Prices Normal Operation

Low Power Prices

Figure 1: Solvent Storage operational modes
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D=2IVE

Deep Removal of CO2 &

InnoVative Electrification concepts

 Funding: Clean Energy Transition Partnership
« UK Partners: HWU & SSE Thermal
 Budget: £3.3M

« Schedule: Dec 2023 to Dec 2026

« Aim: DRIVE technologies and methods will allow

industries to minimize the costs of achieving carbon

neutral or carbon negative operations at specific point
sources, with a marginal cost of less than 200 €/tCO, set

as a target for the technologies to be studied/developed

WP2
Deep removal via thermal-

regeneration processes == WPl WPD

Techno-economic and Management. Reporting and DRIVE
life cycle assessments

Dissemination and Knowledge

Wp3 Exploitation Community
Deep removal via electrochemical-

regeneratiun processes

Academia and Research Institutes Industry NGO

TNO \

HERIOT
WAT'T

UNIVERSITY

TU/e

alTIEC

19T rogerhaie mecdrcas
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Al and CCS

CAPPTUBIRE
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How can Al help with implementing large-scale
CCS technologies?
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Graduate Programme

Structure

4 X 6-Month Placements
« With 1 on-site placement

« Compromise of Business needs
and personal preferences

TEAM:
Process

SCAN ME

Placement Opportunities

Thermal
Engineering & _ _
Asset Operations Commercial
Management
Construction Development Business

Development
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Get in touch:
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