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The second Task Meeting for the 2001 - 2003 triennium was held with assistance from
Fordergesellschaft Erneuerbare Energien e.v.,(FEE) or The Society for the Promotion of
Renewable Energy, Berlin, at Technical University of Dresden. The list of attendees, consisting
of Task Participants and invited experts and observers for the first day seminar on The German
Biomass Gasification Programs, is given below. The Agenda for the entire Task Meeting is
shown in Attachment 1.
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Apologies were received from Kyriakos Maniatis, European Commission, Brussels, Esa Kurkela,
VTT, Finland, Rich Bain, NREL, and K. Kwant, NOVEM for their inability to attend the
meeting.

Wednesday, November 21, 2001: Thermal Gasification of Biomass and Residues in Germany,
Invited Presentations, Organized by FEE: A compilation of the German presentations are
published by FEE and copies were distributed to all Task Members. This report included under
PUBLICATIONS on the Task 33 website, shows the Table of Contents from this publication.
Additional copies can be obtained by contacting FEE directly.

Thursday, November 22, 2001: A plant visit report is given in Attachment 2.

Friday, November 23, 2001: Task Meeting.

The meeting was called to order at 9 AM. Following the approval of the Agenda, the Minutes
from the Spring 2001 Task Meeting held from April 4 to 6, 2001 in Nova-Siri and Bari, Italy was




approved as distributed. See IEANovaSiri-Bari Minutes 4-01.doc for the Final Spring 2001 Task
Meeting Minutes.

Status Review. Publications, and Distribution of Pending 1998-2000 Triennium Reports:

Suresh Babu will distribute the Measurement of Fuel Gas Heating Value report by TPS and the
Evaluation of Large-scale Gasification Systems report by Huisman/Novem.

Nick Barker, AEAT reported that the Fuel Gas Energy Conversion Devices report should be
ready for distribution by Spring 2002.

Henrik Christiansen, DEA reported that the draft Waste Water Characterization and Process
Implications report is under preparation and should be ready for distribution by the end of
December 2001.

Kyriakos Maniatis, EC will be contacted to determine the status of the Innovative Biomass
Gasification Systems & R&D Needs report.

Cooperation with GASNET: Harry Knoef, Leader for European Gasnet attended the Task
Meeting and it was agreed to hold one joint meeting a year between the Task and Gasnet. In
addition, the two groups will conduct joint studies wherever possible. The joint meetings and
joint studies are discussed below.

WORK PLAN FOR 2002

Discussion of Scope of Work for Current Triennium: Based on extensive discussion among the
participants, the following 12 subtask studies will be coordinated by the Task members and in
collaboration with other tasks and related IEA and European activities. The subtask studies with
the names of the coordinators is given below:

1. Moving-bed Gasification, Gas Cleanup, and Power Generation Systems: A joint study by
Gasnet and Task 33: Thermal Gasification of Biomass (H. Knoef, BTG, NL with input from
CH, DK, IT, NL, UK, and USA) FEE, will provide the latest developments in this area from
Germany.

2. Circulating Fluidized Bed (CFB) and fluidized bed (FB) Gasification, Gas Cleaning, and
Fuel Gas Utilization Systems (E. Kurkela and Pekka Simell, VTT with input from NL,
SE,UK, and USA)

3. Process Waste Water, Ash, Emissions Regulations, Permitting, Toxicology and
Environmental Issues (H. Christiansen, DEA and M. Fock, DK Technik, DK)

4. Biomass Gasification to produce H2 and H2-rich gas (R.L. Bain, NREL, USA in cooperation
with Annex 16, Hydrogen)

5. Biomass Gasification to produce Synthesis Gas for Fuel Cells, Liquid Fuels and Chemicals
(R. Rauch, TUV, AT)

6. Tar Measurement Protocol (J. Neeft, ECN, NL) — Present results at a Workshop of the EU
Biomass Conference in June 2002 in Amsterdam.

7. Review and update of Energy Conversion Devices (E. Scoditti, ENEA with input from UK
and USA)



8. Fuel Gas Co-firing (R. Meijer, KEMA, NL in cooperation with Task 32, Biomass
Combustion)

9. Energy from Integrated Solid Waste Management Systems (N. Barker, AEAT, UK in
cooperation Task 36. Municipal Solid Waste and its Role in Sustainability)

10. Legislation on Technical Issues, Emission and Effluent Limits, and Safety (R. Buehler,
Energy und Umwelt, CH with input from Gasnet)

11. Country Reports (K. Kwant, NOVEM, NL in cooperation with Gasnet)

12. New RD&D and Technology Commercialization (S.P. Babu, GTI with input from all
participating member countries)

Work has begun on compiling and evaluating information for the Technology Briefs.

In the past, the practice of conducting subtask studies and submitting the final reports has
put undue pressure on the subtask coordinators. The lack of adequate resources has led to
long delays in completing the subtask studies and related final reports. Therefore, it was
decided at the Dresden Task Meeting to prepare and maintain the proposed subtask
studies in the form of a Technology Brief, which will be about 2 to 4 pages long. Given
that the PNEs have been working as a cohesive group for several years, with fairly
extensive knowledge and expertise in biomass gasification, it should be possible to
prepare and maintain these Briefs, fully updated within the available time and resources.
To start with, the Technology Briefs could follow the outline described in the following
template:

IEA Bioenergy Agreement
Task 33: Thermal Gasification of Biomass (2001-2003)

TECHNOLOGY BRIEF
SUBTASK TITLE
Coordinator(s)
Coordinator’s Contact Details
Date

Introduction and background (Minimum 1/2 Page )

State-of-the Art (Minimum 1/4 Page)

Selected Illustrations (Minimum 1/4 Page)

Technical and Non-technical Barriers (Minimum 1/2 Page)

Recent/New Developments (including new process performance data, environmental and
economic assessment data) (Minimum 1/2 Page )

Principal Technology Developers with Contact Details

Subtask Coordinator Concluding Comments (Minimum 1/4 Page )

The Subtask coordinators could modify the contents depending on the nature of the study and the
amount of current information that may be available.

The initial drafts of Technology Briefs discussed above should be ready by the end of April 2002
for review and comments by the Task PNEs. The Subtask coordinators will present the updated
Technology Briefs to the Task PNEs at the Spring 2002 Task Meeting, to be scheduled during




the European Biomass Conference in Amsterdam from 17 to 21, June 2002. These Briefs should
be ready for distribution to EXCO after June 2002.

B. Cooperation with Other Tasks: Subtasks 1,10, and 11from the above section will be
conducted in cooperation with European GasNet Program, initiated by European Commission.
Topic 4 will be conducted in cooperation with IEA Annex 16. Hydrogen. Subtasks 8 and 9 will
be conducted in cooperation with IEA Bioenergy Agreement, Task 32. Biomass Combustion and
Co-firing and Task 36. Municipal Solid Waste and its Role in Sustainability, respectively.

Future Meetings

1.

Task Meetings, Special Topic Work-shops, and Seminars

The Spring 2002 Task meeting for CY 2002 will be held starting 9 AM on Wednesday, June
19, during the June 17-21, 2002, 120 European Biomass Conference in Amsterdam, The
Netherlands.

A three and half hour workshop on three, important biomass gasification related topics,
namely, Tar Measurement Protocol, Community/Modular Biomass Gasification Systems for
On-site Power, and Synthesis Gas and Hydrogen from Biomass, has been developed for the
12" European Biomass Conference in Amsterdam, The Netherlands. A description of the
workshop is given in Attachment 1.

The Gasification Task will also assist Task 32. Combustion and Co-firing, in organizing and
conducting a three and half hour seminar on BIOMASS COFIRING. The current description
of the seminar is given in Attachment 2.

The Fall-2002 Task Meeting will be conducted jointly with European GasNet, on October 3
and 4 in Strasbourg, France.

The scope of work for “Synthesis gas and Hydrogen Production from Biomass,” as a
contribution to IEA Annex 16 on Hydrogen, is under development.

Plans are currently underway to conduct a joint (Spring 2003) Task meeting with European
GasNet and a German organization, with a focused conference on “Biomass Gasification-
Status and Technology Development Needs,” in March 2003 in Berlin, Germany.

Plans are underway to conduct a joint Task Meeting with Task 32. Combustion and Cofiring,
Task 36. Municipal Solid Waste and its Role in Sustainability, and NEDO and other Japanese
organizations and industries to conduct the Fall-2003 Task Meeting, the week of September
28,2003 in Yokohoma, Japan. Focused seminars on energy utilization from MSW and RDF
will be planned along with visits to MSW energy recovery plants.



Attachment 1

AGENDA
IEA BioEnergy Agreement (2001 — 2003), Task 33: Thermal Gasification of Biomass:
Fall 2001 Task Meeting, Dresden, Germany

Wednesday, November 21, 2001, Location : Technical University Dresden, Large Senate
Hall, House 24, Mommsenstrafle 13, 01062 Dresden

9AM to 6 PM: - REGISTRATION/ Thermal Gasification of Biomass and Residues in Germany,
Invited Presentations

Thursday, November 22, 2001

7 AM to 6 PM — Plant Visits
(Plant Visit details in FEE’s e-mail)

& PM — Task Dinner

Friday, November 23, 2001 Location: Technical University Dresden, Large Senate Hall,
House 24, Mommsenstrafie 13, 01062 Dresden

9:00 AM : Review and Approve Agenda

Review and Approve Minutes from Spring 2001 Task Meeting in Nova-Siri/Bari, Italy
Status Review, Publication, and Distribution of Pending 1998-2000 Triennium Reports:
GASNET — Proposed Cooperation with IEA Gasification Task — Harry Knoef, BTG
Discussion of Scope of Work for Current Triennium (2001-2003)

1. Fuelgas Co-firing (Joint study with Task 32, Biomass Combustion and Co-firing) - Ronald
Meier, KEMA, NL
2. Gas Cleaning for Moving-bed Biomass Gasifiers Coupled to Gas Engines and Gas Engine
Performance, Ruedi Buehler, E&U, Switzerland
3. Gas Cleaning and Effluent Characterization for CFB and FB Gasifiers, Esa
Kurkela/Pekka Simell, VTT, Finland
4. Emissions and Effluents, Process Waste Water from All Sources, Emissions
Regulations, Permitting, Toxicology and Environmental Issues - Henrik
Christiansen /Martin Fock, Denmark
5. Biomass Gasification to produce Synthesis Gas and Hydrogen or Hydrogen-rich Gas (Joint
study with IEA Annex 16 — Hydrogen) and Gas Utilization in High-temperature Fuel Cells
and Gas Processing to Produce Liquid Fuels and Chemicals - Reinhard Rauch, TUV, Austria
Tar Protocol - OPEN
7. Technical Hurdles and R&D Needs/solutions - Kyriakos Maniatis, EC, Belgium
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8. Review and update on Energy Conversion Devices - E. Scoditti, ENEL, Italy

9. Municipal Solid Waste / RDF Gasification and Energy Recovery ( Joint study with Task 36,
Energy from Integrated Solid Waste Management Systems and Techno-economic
Assessment for Bioenergy Applications) —Nick Barker, AEAT, UK

10. Text book on Biomass Gasification- Kyriakos Maniatis, EC, Belgium

OTHER

How to promote commercialization of biomass gasification processes
Characterization and Standards

Process economics and market study

Recycled Char and Contaminant Liquids

Systems Integration and Analysis (Complete 1998-2001 report??)
Integration/mixing with Natural Gas

Modification of Ash Fusion

Black Liquor Gasification

Feed Preparation, Drying, Storage, and Handling

NOTE : Solids Feeder for Mixed Feeds and Low Density Feeds (BTG, NL study
sponsored and initiated by NOVEM)

4 PM - Review Action Items related to Scope of Work

4: 30 PM — Next Task Meeting
5 PM — End of Task Meeting



Attachment 2
Plant Visit Summary: Description of Selected German Biomass Gasification Projects

LURGI Biomass Gasification Technology:

Lurgi AG, located in Frankfurt, known for its world-wide deployment of coal gasification
technologies, has developed a low-pressure circulating fluidized bed biomass gasification
process. So far, Lurgi has built 3 commercial plants for gasification of biomass, and a variety of
industrial waste materials. These include the 27 MWth bark gasifier in Pols, Austria (1987), 100
MWth wood and waste gasifier in Rudersdorf, Germany (1996), and a 85 MWth waste wood
N.V. EPZ gasifier in Geertruidenberg, The Netherlands (2000) for co-firing a PC boiler. Lurgi
has been involved in designing a municipal sludge gasification project in UK and a biomass
gasification project in Italy. The UK and Italy projects are currently inactive.

The Lurgi CFB gasifier operates effectively with a wide variety of biomass and waste materials.
However, integrating the gasifier with selected industrial applications has demonstrated the
importance to resolving certain interface and system optimization issues.

SVZ Schwarze Pumpe GmbH:

SVZ has converted some of the existing former East German era coal gasifiers in Schwarze
Pumpe, and built some large scale gasification systems that provide effective solutions to convert
biomass, coals, and wastes into clean fuel gas and synthesis gas. The plant gasifies a wide variety
of waste materials along with low-rank coals. The waste materials include, demolition wood,
used plastics, sewage sludge, auto-fluff, MSW, contaminated waste oil, paint and varnish sludge,
mixed solvents, tars, and on-site process waste streams. SVZ has developed an effective feed
handling and feed preparation system that combines heterogeneous feed materials to prepare a
nearly uniform gasifier feed.

The oxygen blown, 25 bar pressurized, 14 TPH FDV process, similar to Lurgi’s moving bed coal
gasification process, converts the mixed feed stocks to MCV fuel gas or synthesis gas. The raw
gas is subject to conventional gas cleaning to separate contaminants from the product gas.

The oxygen blown, 25 bar pressurized, 35 TPH British Gas Slagging Lurgi gasifier system also
converts the mixed feed stocks to MCV fuel gas or synthesis gas. As is the case with the FDV
process, the raw gas is subject to conventional gas cleaning to produce a clean product gas and
liquid and solid slurry waste stream.

The third oxygen blown gasifier is the FSV 15 TPH entrained flow gasifier which serves the role
of a “bottoming” gasifier that effectively treats the liquid, solids containing gas processing
stream into a contaminant free synthesis gas and mineral slag. If required, a supplementary fuel,
1.e. natural gas is used to maintain the reactor temperature in the range of 1600 to 1800 C.

These three gasifiers operate in an integrated fashion to recover the carbon values from waste

materials and coal to produce synthesis gas which is converted to methanol and co-produced
combined-cycle electricity. The SVZ plant is a first-of-a-kind integrated gasification, methanol
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and combined-cycle electricity production plant that converts contaminated and difficult to
handle waste materials to clean, value-added products.

CHP Plant at Siebenlehn:

The downdraft moving bed gasifier at Siebenlehn in Freiberg, Germany is the largest operating
downdraft moving bed gasifier. The CHP plant converts local forest wood waste and waste from
forestry and saw mills to produce an LCV fuel gas. The fuel gas is combusted and the hot flue
gases exchange their heat with air in a conventional metallic heat exchanger. The hot air
expands through a turbine producing 1.3 MWe. The remaining sensible heat in the flue gases
produces steam in a heat recovery steam generator. The steam expands through a conventional
steam turbine to produce an additional 1.0 MWe. In addition, 4.5MW of heat is produced for
district heating. The CHP plant was built between 1999 and 2000. The plant start-up was in
May 2000. The long-term extended continuous operation of the integrated CHP plant is yet to be
demonstrated. The gasifier has been operating satisfactorily.

Carbo-V Plant:

CHORen Industries, GmbH has built an interesting two-stage biomass gasification process near
Freiberg, Germany. Feed woody biomass is dried to less than 20% moisture and first subjected
to pyrolysis at 400° to 500° C in an NTV reactor vessel, equipped with a horizontal mixer.
About 2% of the feed material is combusted to sustain the pyrolysis process. The char is
separated from the gaseous pyrolysis products at the exit of the reactor vessel and conveyed by
gravity to a char grinder. The finely ground char is entrained and blown into the chamber where
the hot pyrolysis products and char are subjected to high temperature gasification and slagging
combustion at 1300° C to 1500°C in air or oxygen. The resulting tar-free gas, with a heating
value of about 4.6 MJ/nm’ (with air) to 8 MJ/nm’ (with oxygen) is cleaned and cooled in a waste
heat generator and burned in a Caterpillar gas engine. The power produced is about 80% of the

total power produced with natural gas of equal heat content.
END

11



	WORK PLAN FOR 2002
	Work has begun on compiling and evaluating information for the Technology Briefs.
	Future Meetings
	1.Task Meetings, Special Topic Work-shops, and Seminars


