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State of the art for small scale fixed bed ‘
gasification for CHP

A lot operation experience available (several plant s between
5.000 — 50.000 operation hour / Habore Plant)

All types are developed towards market maturity

Several manufacturers claim:

Many plants sold

Many in construction or operation (e.g. Pyrforce)
Several shut down (e.g. Wr. Neustadt)

Avalilabilities are still too low (< 75 %)

Specific investment costs still too high (4-8 Mill €/MWel)

Electricity production costs still too high (>20 ce nts/kwWh or
200 €/MWh)
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Typical characteristics of fluidized bed ‘
gasification for CHP

A lot operation experience available (several plant s between
20.000 — 60.000 operation hour / Gussing plant, Enam ora plant)

Several are still not in operation yet (e.g. Skive plant)

There are also several new plants in operation oru  nder
construction

Typical size range: 5 -20 MWfuel

Specific investment costs: 3-5 Mil€/MWel

Electricity production costs: 10 - 14 cents/kWh (100 — 140
€/MWh)

Status: Commercial for co-firing, CHP
and IGCC
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Commercial Steam Gasification Plants

In Austria
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CHP-Plant Gussing with castle of Glssing

Experience: 40.000 hours of operation




Availabilities of the Gussing Plant
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BIO-SNG Demo-Plant, Oberwart, AT
CHP with Gas Engine and ORC Process




Design Data of the Oberwart Plant

P, plant 8500 KW
Pel, ot 2740 KW
P, gas engine 1+2 2300 kW
Pel, orc 440 KW
Qh max, incl. Natural gas-boiler 6000 kW
Qah. max. el output 1500 kW
Qengine 1+2 1300 kW
chem, gas generation 73 %
el, brut 32 %




View of the Oberwart plant, Dec. 2007




Dual Fluidized Bed Steam Gasifiers

Location Electricity Fuel / Electr. | Start up Status
production MW, MWel

Gussing, AT Gas engine 8,0/2,0 2002 operational

Oberwart, AT | Gas engine / 8,5/2,8 2008 operational
ORC

Villach, AT Gas engine 15/ 3,7 2009 construction

Klagenfurt, Gas engine 10/2,5 2010 contract

AT signed

Ulm, DE Gas engine / 20/6,4 n.d. contract for
ORC detailed

engineering
Geislingen, AER-process/ 10/ 3,2 n.d. contract for
DE Gas engine / detailed

ORC

engineering
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1 MW BioSNG Demonstration Plant — EU-Project
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Status BIoSNG Production

BioSNG Demo-Plant

May 2008 Construction finished
June 2008 Start up of operation
July 2008 - April 2009 Demonstration runs
April 2009 End of EU-project

Studies / Detalled engineering for industrial
application

GOBI-project, SE 100 MW BioSNG production
(e.g. 3lines: 20 + 40 + 40 MW)

EON-project, SE 50 MW BIioSNG
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Status Fischer-Tropsch-Synthesis- BtL

“*Renew-project” finished

A lot of results from fundamental research are
available now

*CHRISGAS-project” partly canceled
Research projects are carried out
Demonstration canceled

CHOREN / Carbo-V-Technology
Start up of b-Plant delayed for 8-12 months
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Latest European Research Projects

Biocellus, FP6 - SUSDEV

Testing of high temperature fuels cells with wood producer gas,
TU Munich, DE

Flexgas, FP6 — COAL FUNDS
Co-gasification of biomass and coal, Univ. Naples, It

UNIQUE, FP7 — ENERGY

New compact version of high temperature gas cleaning, Univ.
'Aquila, It

GREENSYNGAS, FP7 — ENERGY

Advanced cleaning devices for production of green syngas, Lund
Univ., SE




Integration of particulate abatement, removal of
trace elements and tar reforming in one biomass
steam gasification reactor yielding high purity
syngas for efficient CHP and power plants

UNIQUE

EU-Project, 7th FP



Project general objective

This proposal aims at a compact version of a gasifier by
Integrating the fluidized bed steam gasification of
biomass and the hot gas cleaning and conditioning
system into one reactor vessel.

This can be obtained by placing a bundle of catalytic
ceramic candles that will operate at a temperature as
high as the gasification temperature (800-850C) inth e
gasifier freeboard.

Furthermore, by using a catalytically active mineral
substance for primary tar reforming and by optimising
the addition of sorbents into the bed for removal of
detrimental trace elements.



List of participants

Participant no. Participant organisation name Country

1 (Coordinator) University of L'Aquila Italy
2 Pall Filtersystems GmbH Werk Schumacher Germany
3 Université Louis Pasteur, Strasbourg fFrance
4 Vienna University of Technology Austria
5 “Politehnica” University of Timisoara Romania
6 Consejo Superlgr d(,a.lnvestlgamones Spain

Cientificas

7 Instytut Energetyki Poland
8 ENEA Italy
9 Forschungszentrum Julich GmbH Germany
10 Biomasse Kraftwerk Gussing GmbH & Co KG  Austria




‘ 8 MWth Gussing CHP-Plant
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100 m3/h test facility at the Glissing plant




Slip stream for Catalytic Reforming




Status of Development

Heat and power production
with high efficiencies

Status 2005

Status 2008

Industrial heat (cement mills, Commercial Commercial
limestone calcination, etc.)

Co-firing Commercial Commercial
CHP-production (gas engine, gas | Demonstration, Commercial

turbines)

research

IGCC Demonstration Commercial / Demo
Production liquids, gaseous Status 2005 Status 2008

fuels, and chemicals

Hydrogen Research Research

SNG Research Demonstration
Methanol Demo/Commercial Demo/Commercial

FT-Liquids

Research/Demo

Research/Demo




