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CO, Capture Technology — Leading Technologies

There are three main pathways to the capture of CO, from coal-fired power generation
Post-combustion capture N3, O3, Hz0
S &
I/Fllna;;as= co, |

Power & Heat

Fugl —————p
Alr —p

co,

CO3 dehydration,
compression,
transport and

storage

Page 2
—

Post Combustion Carbon Capture (PCC) Technology — Solvent Scrubbing

Background

« Solvent Scrubbing also known as “sweetening” or acid gas removal was originally
developed to remove H,S and CO, from gases in natural gas processing plants and other
industries.

¢ In recent years, interest in the development of this process for the dedicated capture of
CO, from Pulverised Coal Flue Gas has increased significantly, driven by the concerns
about the impact of rising CO, emissions from fixed sources.
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Power Plant with Integrated PCC
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Abbreviations

SCR - Selective Catalytic Reduction
ESP - Electro Static Precipitator
FGD - Flue Gas Desulphurisation
AH — Air Heater

GGH - Gas-Gas Heater Page 4
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PCC Technology — Solvent Scrubbing
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Doosan Bab

License agreement secured
Phase 1

1. Acquire technology 2.

Market evaluation
Technology selection
License agreements

R&D development

Doosan Babcock Energy

Technology transfer

Phase 3

Product & market development

Carr:

out technology transfer
and

ocument processes
Build in-house test facility

Provide support to early
proposals

Develop the market proposition|

Identify DBEL and HTC
opportunity pipeline

3. Demonstration & optimisation

Secure FEED work

Secure retrofit work

Secure small scale demo
projects

Secure large demo projects
Embed technology skills into

organisation to support future
full scale commercialisation.

Phase 4

4. Commercialisation

Secure commercial project as
Id EPC

part of new bui

Continue development to drive
efficiency gains

Drive down costs and increase
commercialisation

Emissions Reduction Test Facility (ERTF) Upgrade for Solvent Scrubbing

capture 1t/day CO,,.
* Operation & Performance
— Further optimisation of th
« solvent testing

» material selection
« packing performance
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 Pilot Scale Plant Upgrade

— Upgrade of the 160kW, ERTF by adding Flue Gas
Desulphurisation (FGD) and Solvent Scrubbing to

— Using UK and world traded coals

e process, including:
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Emissions Reduction Test Facility (ERTF) — Solvent Scrubbing

Schematic of ERTF Solvent Scrubbing Process
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Boundary Dam — 4t/day Solvent Scrubbing Demonstration Plant

Boundary Dam — Estevan, Saskatchewan
e Built in 1987

e Operated as a dedicated Carbon Capture test
facility from 2000 — present

* Long term coal fired operating experience with
various solvent, packing and process
combinations
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Boundary Dam — Solvent Verification

Latest Test Run:

« Lignite flue gas

» Process modified with TKO™ configuration
* Preliminary Results for RS™ solvent

» 1400 hours of testing to date
— High absorption efficiency (~ 85% CO,)
— Low solvent degradation rate

— Low steam consumption (<1.1 kg Steam : 1kg CO,)
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Development Opportunities
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Solvent Development

MEA
ADVANTAGES DISADVANTAGES
» High Reactivity « Highly Corrosive
e Low Cost e Thermal Instability
» High absorbing capacity 9 » High Regeneration Energy

NEXT GENERATION SOLVENTS

* Higher Capacity for CO, Capture
* Lower Regeneration Energy
« Higher absorption/desorption rates and regeneration at lower temperatures
» Lower volatility and better thermal stability
» Less Degradation and Lower Corrosivity
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Concluding Remarks

Doosan Babcock are taking a proactive role in the development and implementation
of post combustion carbon capture (PCC) technologies.

» Doosan Babcock has established a
dedicated Carbon Capture Business
Group to commercialise Carbon Capture
technologies.

* We are undertaking a front end
engineering design (FEED) studies for a
range of large scale demonstration plants.

e Our Research & Development is focused
on enhancing the existing design to
provide flexible and fully integrated
solutions for clients.
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Commercial Contact Details

Doosan Babcock is committed to delivering unique and advanced carbon

capture solutions.

Mark Bryant
Director Carbon Capture

Doosan Babcock Energy
Porterfield Road
Renfrew

PA4 8DJ

T - +44 (0)141 886 4141
D - +44 (0)141 885 3572
E - mbryant@doosanbabcock.com

——

Matthew Hunt
Business Development Manager

Doosan Babcock Energy
Porterfield Road
Renfrew

PA4 8DJ

T - +44 (0)141 886 4141
D - +44(0)141 885 3081
E - mhunt@doosanbabcock.com
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