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What is ALST OM? ALSTOM

P ower T&D e Qver $22 billion

12% sales

e ~80% of sales
directly energy or
trans port related

e Strong global

Trans por
t presence
P ower 18% - USA/Americas
Conv?rsion Marine Contracting — Eastern Europe
3% 8% 11% ~ S.E.Asia

e 150,000 employees

1999/00 ProForma Sales, Estimate




| D Combined Orders by R egion ALSTOM

Asia-Pacific
16%

Africa/ Europe
Middle East 40%
17%

Americas
27%




The Starting Point ALSTOM

$CO, = $ separation + $ compression + $ sink

e Base cost of compression = $450kW export +
11% Qin

e Meascubbing=%$1130kW export + 28% Qin

e Cryogenic O, with cold gas recyde = $820 kW

export + 26% Qin
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| 7 CO, Separation Options ALSTOM
CO, scubbing MEA —— 1barPC CFB, GI
— 1 bar cold gas recyde - PC
— ayogenic —— 2 bar hotsolids recyde - CFB
O, feed 200 bar superaitical comb
20 Bar combustors - GT
— MEM 20 bar decarb IGCC , GT

— 2- 20 bar O, albsorption
GI/PC /CFB
— 2 bar CO, albsorption - CFB

High temp chem
als orption looping

High temp chem
ads orption looping 1 bar PCACFB




? Conclusion thus far (1) ALSTOM

e EXxisting technology of MEA or O, w/ gas
recyde to existing plants is not a solution.

e Higher potentia exist for salid fuels high temp
chemical looping for:
— Decarbsyn fuel
— O, separation
— Direct capture of CO,
e Higher potential exist for methane with:
— O, trans port membrane




) conclusion thus far (2) ALSTOM

",

e Ahility to put multi pollutants “down hole” will

have a mgor impact on cost.

e Ahility to put all products of combustion “down
hole” should be the long term goal.

— One contral for all pollutants known and not known




:}i? R&D Priorities ALSTOM

X

e Down hole specs for all products of solid fuel
combus tion.

e Process design on high temp chem looping

e Process work on combustion at supercritical
conditions.

e Cost andscale up potentia of Membrane
tech

e T arget ime frame toward demons tration







