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Oxy-fuel technology
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Alstom offers all major Oxy-Fuel Power Plant components [Boiler,
AQCS, GPU] and integrated turnkey power plants and power blocks
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Why Oxy-Combustion:

RObUSt: Typical CoE for Generation

from Low Carbon Technologies .um--

v" developed from existing components M) e Cacoempr s

Flexible : i

v" All types boilers, firing systems, fuels .

v Options for operational flexibility . I - l

v Retrofit and “Oxy-Ready” can be addressed ) N I o

Scale-up: e e T e e T e e

v" No constraints anticipated for large commercial units Typical CoE for Post & Oxy CCS
up to 1000 MWe, high efficiency with a0Ne Technologies P
ultra-supercritical steam cycles EE:E —

Cost competitive: d00 T TPt

v With other CCS & other low carbon generation  °"" " ~+-Post (AAP)

Environmentally-friendly: S PP —retran

v" Near Zero Emissions AP G (W/o CCS)

v" No new chemicals introduced to plant | |

v High CO2 capture rates (>90%) 208 inducing ranspor and storage.. Eurgpe
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Alstom Oxy-Combustion Development
Steps-Combustion Technology

Full-Scale

600-1100 MWe

A

Demonstration
150- 400 MWe

Large Pilot
Plants
" 15- 30 MWith

Tool Dev.

»
>

Lab Scale
<3 MWth
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Oxy CFD Model Development

Fluent Validation and
Scale-up

=
Full-Scale
MW 3 |
0.5Mw 15Mw 30 b=
o A ;__
i ¥
¥

- VTF

[‘:(‘ ’
-

s

|
LES Modeling Evaluation
U of Utah Results and « Upgrade of Submodels
Animations of Unsteady « Evaluation and Refinement Using
Combustion (02 conc.) Experimental Data

* Verification Analysis
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GPU Container Test Set-up
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White Rose OPP Commercialisation Project

* A new state of the art Oxy-Power Plant, up to 448 MWe (gross) White Rose Carbon

* Located Drax, North Yorkshire providing >300 MWe clean powe Capture & Storage

* 100% of flue-gas treated, 90% CO, capture rate — 2 MTPA
« Biomass co-firing leading to zero - or near zero- CO, emissions It will

« CO, piped c.a. 100 miles to off-shore deep saline storage

» Anchor project for regional CCS cluster

Carbon emissions The plant is being designed to
could be reduced by burn 10% biomass with coal to
further.
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(CCS) Project:
(Yorksh !re)

be the ':':"
UK's first

CCScoal
fired power
station.

Preferred Bidder in UK Government CCS
commercialization competition

— Share in £1bn grant

— Market support through Contract for
Difference (CfD)

€300m support from EU through NER300
programme
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Oxy-combustion of Oil Heavy Residues

Joint Saudi Aramco — Alstom development

« Combustion tests of OHR * Feasibility study of oxy-

at Alstom’s facilities firing scale-up
—3 weeks testing in both —Base Case Plant Design
oxy and air mode —Oxy-burner Design and
—Detailed information: Experimental Works
» OHR handling —Economic Evaluation
—Pilot Plant Definition and

« atomization

e combustion
 thermal performance
* Emissions

Costing

Increased thermal efficiency with oxy-firing
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Arrangement planning 4x700MW,, Oxy fired
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Oxy-firing Integrated Approach
Reference concept with integration

Design Basis

« Oxy-Combustion Power Plant 900 MW
(Steam Cycle : 600°C / 620°C / 275 bar

 Bituminous Coal

* Direct cooling (power plant, ASU, GPU)
* 90% CO, Capture - Specification for Storage
» Base load operating regime

* Flexibility in oxy-mode down to 40%

i

s

Estimated Plant Performance
Net Eff. (LHV) Net Output

Conventional Air-Fired Plant (No Capture) 46.2% 836 MW
Oxy Capture Plant - Not Integrated 34.0% 618 MW
Oxy Capture Plant — Integrated 37.1% 673 MW
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