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Nuon Power Buggenum BV
e 250 MW output
] - 2000 ton/day coal

| - Shell Gasification Technology
» Siemens V94.2 Gasturbine

e Start up 1993

e Ramp speed 3.5 MW/min













IGCC: Clean Coal Technology!
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-Eﬁ Key items of Nuon Power Buggenum

Why Nuon bought the 1GCC in October 2001:

e Reduce imbalance cost
e Cleanest coal technology

e Wide range of potential business opportunities

(FT, SNG, H, and N, production)

e Large potential for green energy

December 2003: Nuon bought Dutch Reliant
units, total installed power 4000 MW ->
Buggenum back to base load!
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Operating hours (1993-2004)

Syngas + Natural gas
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Note D :
In 2004 appr. 500 operating hours were lost due to test start up on syngas => 77%
availability.
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<-ASU (controls and HC and CO2 build up in oxygen)

<-Start GT on syngas to avoid NG contract non
commodity costs.

<Instrumentation reliability

<-Ceramic heat skirt => replace by water cooled skirt
(current Shell design)

<Plant output => 215 MWe due to biomass co
gasification, use liquid fuel nozzle to increase plant
output back to 250 MWe or Stamet posimetric feeder

pump



Flushing Medium

Mitrogen

- First in situ tests July
2004

- New inner burners
ordered with Ansaldo

- Atmospheric burner tests
and pressure test
program ongoing

or Steam

Air

o

Steam or Nitrogen

for Inertisation and/or
N, Reduction

Syngas Burner

Adr
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Biomass Co-gasification plans at Buggenum

Dutch Coal convenant

CO, emissions reduction Buggenum: 0,2 Mton

e Bilomass feed : 185 kton/y (ca. 35 MWe)
e Coal feed : 392 kton/y

To make the business case economically attractive
also low cost secundary fuels will be used to
replace coal feed.
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Biomass Project Issues
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Secundary fuel types planned:

(Coal feed : 400 kton/y)
Biomass:
Demolition Wood>* : 130 kton/y
Sewage Sludge . 50 kton/y
Coffee/rice/milkpowder . 10 kton/y
Paper pulp : 10 kton/y
Chickenlitter : only as back up

Other Secundary fuels:

Carbon Black

Pet Cokes

Automotive Shredder fibres VW

Residual and/or bio-oil
*NOT IMPREGNATED
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Economics Biofuel at Buggenum

Revenues Co-gasification biomass
and CO,-reduction

@ cyenues biomass Euro/
—A— CO2-reduction

CO2-red. 200 ktonly
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Biomass logistics

Sewage sludge

Coal-

Sewage sludge

silo feed system

mills

Milled/dust Milled/dust
—_ products feed
products silo —> system —
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Existing
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IGCC Fuel Flexibility: The Issues
Influence on
Gasification

Fuel _ Syngas
preparation Fouling and Quality
corrosion
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Test program from 2001 to date:

Secundairy fuel tons

Sewage sludge 6.188
Wood 4.387
Chickenlitter 1.182
Paper Sludge 6.225
Carbon Black 37
W ood/koffie mix 73
Wood/Sewage sludge mix 803
Sunpellets 46
Total 18.941

MAX: 30 wt-% co-qgasification tested, pure and mix.
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IGCC technology is ready for “near zero emission” concept:

- Restproducts Flyash, Slag, Sulphur and Salt are reused

- Concept is ready for CO, sequestration (CO-shift)

- CO, storage is already done in EOR applications and other
solutions are being investigated, see next sheet ECBM recovery.

- Hydrogen can be supplied to NG grid, to (petro-) chemical

industry or to GTD or Fuel CellD

Note 1: Not proven technology
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-Eﬁ Future oeeortunities 522

Dutch Demo
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CBM in high
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Conclusion:

With current decreasing oil & gas supplies coal and nuclear

become serious options again. IGCC is technology fit for

purpose for the coming years:

- Meet stringent emission requirements for heavy metals,
NOx, SOx and PM.

- Capture CO, (eff. decreases only 6%06 v.s. 20%0 for PC boiler)

- High fuel flexibility (Co-) gasification of biomass, low cost

fuels and waste.
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