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Overview of the CO, value chain ZeF
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Note: Coal includes all types of coal and biomass co-firing

Other technologies are not assessed due to low technical maturity or limited market potential (see appendix for details)



CO, transport options Ze]@

v

Storage

Power plant infrastructure

 E— i '
‘ S
_ ‘v‘[ = ?
N

Difficult option for Not considered as
Preferred options large-scale attractive option for
operation large scale transport



CO, storage options

Zero emissions | platform

v

Transport

Floier el infrastructure

Enhanced Oil or Gas
Recovery
(EOR/EGR)

Enhanced Coal Bed
Methane

Depleted Oil and
Gas fields

Saline aquifers

» Onshore or offshore
depleted oil and/or
gas field

» Permeable
sedimentary rock
formation saturated
with water

» Coal Bed Methane
extraction through
injection of CO,

> Already operational
(several large
projects, US, Brazil,
Turkey, é)

In development,

Options in development limited potential

Mature option
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Oxy-firing technology blocks Ze

Current validation status v
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Post-combustion technology blocks zero eisions. | o
Current validation status v
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Pre-combustion technology blocks zero eisions. | o
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Efficiency gains potential ZeF
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Potential efficiency gains compared

Technology blocks to current state of the art* InfjpreiCii o SO Enlssiens

(Additional % points)

and/or CCS efficiency

Boiler

Steam Cycle +21to 4 points

Strong

Plant integration + 1 to 4 points Strong

Fuel preparation IGCC & Oxy Strong

Lignite/Biomass +1to 4 points

Post Medium

+ 0,5to 2 points IGCC & Oxy Medium

Gas turbine Low / Medium

+ 0,5to 2 points

I | III
wn
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Efficiency improvement will strongly reduce the cost of CO2 capture

Notes: *Combining several potential sources of gains does not necessarily lead to the addition of % points
4pts of efficiency is equivalent to 10% gain in overall performance
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European CO2 capture, transport and Z?F
storage industrial pilots v

Power plant Transport Storage

Aberthaw, Brindisi,
Karlshamn, Longannet,
Maasvlakte,
Niederaussen,
Staudinger

Renfrew

Buggenum, Fusina

Ketzin Saline aquifer

Onshore depleted gas field

Schwarze Pumpe/Altmark

Oxy
Oxy

Lacq Onshore depleted gas field

K12-B NG Processing Offshore depleted gas field

Saline Aquifer

Already several industry initiatives in Europe to validate the technologies

16

Sleipner, Snohvit

NG Processing



EU pre-selected projects for EEPR funding ZeF

Capacity Capture
(MW)

Jaenschwalde Vattenfall Germany Oxyfuel/Post Oil/Gas fields
Huerth RWE Germany 450 IGCC Saline aquifer
Maasvlakte E.ON/SUEZ Netherlands 1080 Post Oil/Gas fields
Eemshaven Nuon Netherlands 1200 IGCC Oil/Gas fields
Belchatow PGE BOT Poland 858 Post Saline aquifer
Compostilla Endesa Spain 500 Oxyfuel Saline aquifer
Tilbury RWE nPower UK 1600 Post Oil/Gas fields

Kingsnorth E.ON UK 800 Post Oil/Gas fields

Longannet SRSl UK 3390 Post Saline aquifer
power

Hatfield Powerfuel UK 900 IGCC Oil/Gas fields
Porto Tolle ENEL Italy 660 Post Saline aquifer

Florange Arcelor France Steel « Post » TBD

Bl pPost-Combustion  EMOxy-Combustion  [EMPre-Combustion EMiron/Steel .







