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Abstract  
 

In order to monitor the status of thermal gasification in IEA Bioenergy Task 33 member countries the  

Status  report will be published each triennium .  

This rep ort is based on contributions from  member countries representatives  (NTLs) and  offers an 

overview on pilot, demonstration and c ommercial gasification projects in each IEA Bioenergy Task 33 -

member  countr y.  

The full version of Country reports from each member country, including also research activities on 

thermal gasification of biomass and waste can be found at the Task 33 website 

(www.task33.ieabionenergy. com) in the section ñParticipants and Country Reportsò. 

An overview on participating countries in triennium 2016 -18 can be seen below.  

 

Country  Representative( - s)  

Austria  Jitka Hrbek  

Denmark  Morten Tony Hansen  

Germany  Thomas Kolb, Mark Eberhard  

Italy  Donatella Barisano  

The Netherlands  Berend Vreugdenhil  

Norway  Judit Sandquist  

Sweden  Lars Waldheim  

Switzerland  Martin Rügsegger  

USA Kevin Whitty  

 

This report includes also a brief information about t he policy frame of bioenergy , even if it was  not the 

focus of this Status report, anyway it  should be mentioned at least. The summary report on bioenergy 

policies and status of implementation, together with separate country reports was prepared from IEA 

statistical data, combined with data and infor mation provided by the IEA Bioenergy Executive Committee 

and its Tasks. All individual country reports were reviewed by the national delegates to the IEA Bioenergy 

Executive Committee, who have approved the content.  

The main focus of this Status report is the i mplementation of gasification projects, which could be found 

in chapter 3, where the gasification projects from Austria, Denmark, Germany, Italy, the Netherlands, 

Norway, Sweden, Switzerland, and USA could be found.  

The report is finalized by the list s of gasification facilities from the Task 33 database, where the detailed 

description of each facility could be found.  The lists of gasification facilities could be found at the Task 33 

website as Annexes to this report.  

This Status Report updates the Rep ort from April 2016.      

http://www.task33.ieabionenergy.com/
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1.  Introduction  
 

One of the IEA Bioenergy Task 33 scopes is status monitoring of the unit operations and unit processes 

that constitute biomass and waste gasification (BMG) process, and identifies hurdles to advance further 

development, operational reliability, and reduc ing the capital cost of biomass and waste gasification  

systems.  

This Status report  2019 , which is based on information from National Team Leaders (NTLs) of each Task 

33 -member  country , offers an overview on implementation o f thermal gasification projects and upda tes 

the Status report  published in 2016. 

(http://www.task33.ieabioenergy.com/con tent/Task%2033%20Projects).  

In the last years, the shift in the area of thermal biomass and waste gasification can be observed.  Letôs 

begin with feedstock. T hat  times when only clean woody biomass was used are nearly gone . The price of 

this feedstock is i ncreasing each year, thus also the waste wood, or other waste materials (e.g. sludge ),  

are more and more in focus of scientists as well as of producers and operators of thermal biomass 

gasification facilities .  

Other parameter, which changed with the time is the purpose of utilization of product gas. In small scale 

gasification, still dominates the heat or combined heat and power (CHP) production, whereas in large 

scale, the production of gaseous or liquid biofue ls or cofiring is more and more relevant.  

The combination of different technologies such as wind power or PV together with electrolysis and 

thermal gasification for increasing of amount of biofuels production (hybrid systems) or thermal 

gasification as a technology for balancing the electrical grid are further ideas, how to push this 

thermochemical technology ahead to be competitive at the market also without subsidies.  

Anyway, it is high time (or may be, too late) to use and further develop the energy tec hnologies based 

on renewable sources to meet the climate and energy framework.  

The 2030 climate and energy framework includes EU -wide targets and policy objectives for the period 

from 2021 to 2030.  

Key targets for 2030:  

¶ At least 40% cuts in greenhouse gas emissions (from 1990 levels)  

¶ At least 32% share for renewable energy  

¶ At least 32.5% improvement in energy efficiency  

On 28 November 2018, the Commission presented its strategic long - term vision for a prosperous, 

modern, competitive and climate -neutral econ omy by 2050.  

The strategy shows how Europe can lead the way to climate neutrality by investing into realistic 

technological solutions, empowering citizens, and aligning action in key areas such as industrial policy, 

finance, or research ï while ensuring so cial fairness for a just transition.  

Following the invitations by the European Parliament and the European Council, the Commission's vision 

for a climate -neutral future covers nearly all EU policies and is in line with the Paris Agreement objective 

to keep  the global temperature increase to well below 2°C and pursue efforts to keep it to 1.5°C.  

Let us see, if the targets would be  reached, or if the new put -offs  would appear .  
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2.  Country reports  on bioenergy  
 

The summary report on bioenergy policies and status of implementation, together with separate country 

reports was prepared from IEA statistical data, combined with data and information provided by the IEA 

Bioenergy Executive Committee and its Tasks. All individual country reports were reviewed by the 

nation al delegates to the IEA Bioenergy Executive Committee, who have approved the content.  

The summary report, as well as all Country reports on bioenergy can be found at the IEA Bioenergy 

website at: https://www.ieabioenergy.com/iea -publications/country - reports/2018 -country - reports/  

The reports mentioned  above  are focusing  only on bioenergy policies and its implementation in European 

Union in general as well as in following countries:  

¶ Australia  

¶ Austria  

¶ Belgium  

¶ Brazil  

¶ Canada  

¶ Croatia  

¶ Denmark  

¶ Estonia  

¶ Finland  

¶ France  

¶ Germany  

¶ Ireland  

¶ Italy  

¶ Japan  

¶ Republic of Korea  

¶ Netherlands  

¶ New Zealand  

¶ Norway  

¶ South Africa  

¶ Sweden  

¶ Switzerland  

¶ United Kingdom  

¶ United States of America  

  

https://www.ieabioenergy.com/iea-publications/country-reports/2018-country-reports/
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3.  Implementation  
 

In this chapter , the implementation of thermal gasification projects in each IEA Bioenergy Task 33 

member countries will be described.  The representatives of Austria, Denmark, Germany, Italy, the 

Netherlands, Sweden and USA updated their Co untry reports, which served as an information source for 

this Status report. The contributions of Switzerland and Norway in this report are based on CRs 

presentations from the Task 33 meeting in the Netherlands in 2018.  

 

3.1 Austria  
 

In compari son to the last report from 2016 , the boom of small scale gasification facilities could be  

observed on one hand and shut down of the two biggest gasifiers in Guessing  and Oberwart because of 

economic reasons on the other hand.Anyway , it could be said that the dual bed gasification technology, 

invented in Austria, is a very successful one, not only in Austria but also in abroad. Based on this 

technology, the gasification facilities in Sweden, France, Thailand and Germany were built.  An overview 

on dual fluidized bed or fast internal circulating fluidized beds (FICFB) is given in the following table.  

 

3.1.1 FICFB gasification plants  

Table 1:  Dual fluidized bed gasification facilities in Austria and abroad  

Location  Usage / Product  
Fuel /  Product  

MW, MW  
Start up  Supplier  Status  

Guessing , AT  Gas engine  8.0 fuel  / 2.0 el 2002  
AE&E, 

Repotec  
On hold  

Oberwart, AT  
Gas engine / ORC / 

H2 
8.5 fuel  / 2.8 el 2008  

Ortner 

Anlagenbau  
On hold  

Senden/Ulm,DE  Gas engine / ORC  14 fuel  / 5 el 2011  Repotec  

Temporary 

shut down in 

2019  

Burgeis, IT  Gas engine  2 fuel  / 0.5 el 2012  
Repotec, 

RevoGas  
Operational  

Göteborg, Sweden  BioSNG  32 fuel /20 BioSNG  2013  
Repotec/ 

Valmet  
On hold  

California  R&D 1 MW  fuel  2013  GREG Operational  

Gaya, France  BioSNG R&D  0,5 MW fuel  2016  Repotec  Comissioning  

Nongbua, Thailand  Gas engine  4 fuel / 1 el 2018  GRETHA Operatioal  
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3.1.1.1  Guessing  plant  

 

In Guessing  a Biomass CHP with the concept of the FICFB gasification system was realised.  

The basic idea of the FICFB concept was to divide the fluidised bed into two zones, a gasification zone 

and a combustion zone. Now, this technology is called double fluidized bed technology.  

Between two zones a circulation loop of bed material was created, anyway the gases remained 

separated. The circulat ing bed material acted as heat carrier from the combustion to the gasification 

zone. The fuel was fed into the gasification zone and gasified with steam. The gas produced in this zone 

was therefore nearly free of nitrogen. The bed material, together with s ome charcoal, circulated to the 

combustion zone. This zone was fluidised with air and the charcoal was burned. The exothermic reaction 

in the combustion zone provided the thermal energy for the endothermic gasification with steam.  

With this concept, it is  possible to get a high -grade product gas without the use of pure oxygen.  

 

 

Figure 1: FICFB gasifier in Guessing  

 

The construction of the demonstration plant started in July 2000 and it was in operation from November 

2001 (gas engine from April 2002) to October 2016.  

With this demonstration plant, the scale up of the FICFB gasification process was realised at the fir st 

time. Therefore, the plant in Guessing can be seen as a reference plant for other facilities based on dual 

fluidized beds such as pla nts in Oberwart, Senden/Ulm, Gö teborg etc.  
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Due to the favourable characteristics of the product gas (low nitrogen, high  hydrogen content), there 

were several research projects, which used a slip streams of the product gas. The most important were:  

¶ production of Fischer Tropsch diesel  

¶ production of SNG  

¶ usage the gas in a SOFC  

¶ catalytic cracking of the tars  

 

After almost 100.000 hours of operation, the biomass CHP Guessing was shut down by end of October 

2016, due to economic reasons.  

In Austria renewable electricity production is supported by feed - in tariffs and for biomass plants these 

tariffs are valid for  13 years. The feed - in tariff of the biomass CHP Guessing ended by end of October 

2016 and without this tariff, no economic operation was possible, so the owner decided to stop the 

operation. Anyway, from a technical viewpoint, the plant could be still ope rated for several years.  

  

3.1.1.2  Oberwart plant  

 

In Oberwart the second biomass CHP with the concept of the FICFB gasification system was realized.  

It consisted similar to the biomass CHP Guessing of gas generation in a DFB system; gas cooling and gas 

clean up in a bag filter followed by a tar scrubber. The cooled and cleaned producer gas was fed into two 

gas engines for power generation.  

In addition to Guessing plant, there was a biomass drying unit and an organic ranking cycle (ORC) 

integrated, to inc rease electric efficiency. For the ORC all heat at the biomass CHP was collected by 

thermo -oil and transferred in the ORC in electricity.  

The construction was completed in December 2007 and the facility was in operation between 2008 and 

2015.  
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Figure 2: FICFB plant in Oberwart with ORC -  flow sheet  

The description of  gasification  plants based on DFB principle, which were built in Germany (Senden), 

Italy (Burgeis), Sweden (Göteborg) and California could be found in German, Italian, Swedish and USA 

Country reports and will be therefore not described at this place. Thus France and Thailand are not Task 

33 member s,  description of Gaya and Nongbua gasifier s could be seen below.  

 

3.1.1.3  Gaya DFB gasifier  

 

The Gaya Project 1 was launched in 2010 on the initiative of 11 partners from the industrial, institutional, 

and academic worlds in France and Europe. It is a research and development project that aims to 

approve innovative technology choices and the applications for so -cal led biomethane from dry biomass -

to -gas, which is biomethane that primarily comes from lignocellulose materials (wood, straw, etc.).  

 

 

 

 

 

_________________________  

1 http://www.projetgaya.com/en/a -sizeable -project -and -energy - for - the - future/  



 
[ 17 ]  

The research and  development effort focuses on the two key stages for the biomethane from dry 

biomass - to -gas production process, namely gasification and methanation. The experiments conducted on 

the R&D platform are aimed at increasing the availability of the process, and  its effectiveness, which is 

already high. The aim is to fine - tune its operation in order to reduce production costs and to increase the 

range of accessible biomasses.  

The platform is currently an experimental model pilot for future biomethane production p lants, which 

could emerg e from 2023 . This green gas will be low -cost and environmentally - friendly. For  more 

information please visit: http://www.projetgaya.com  

 

 

Figure 3: Gaya project -  photo of the site 1   

 

 

3.1.1.4  Nongbua DFB gasifier Thailand  

 

The plant in Nongbua uses the same DFB gasification technology as the Guessing  plant. In Thailand, new 

engineering design and improvements from Guessing  plant on certain equipment are conducted including 

improved fuel  feeding system, biomass dryer, gasifier design, tar scrubber design, and heat exchanger 

system.  

With all the advanced and improved technology, the 3.8 MWth input prototype DFB gasifier is the first 

DFB gasifier plant that can be operated with various bio mass resources such as wood chips, sugarcane 

leaf, corncob, and other biomass renewable resources. The output is 1 Mwel and 1,25 MWth.  

 

  

http://www.projetgaya.com/
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3.1.2  Fixed bed gasifiers  

 

3.1.2.1 URBAS gasification facilities  

URBAS2 is a privately owned company, which operates internationally in three main business fields, Steel 

Construction, Steel Hydraulic Engineering and Energy Technology.  The youngest section of the company, 

Energy Technology, utilizes this experience combined wi th the latest scientific findings to realize the 

complete potential of biomass technologies.  

Urbas fix ed bed gasification technology:  

A combustible gas, wood gas, is drawn from wood through a means of thermochemical processes which 

take place in a speciall y designed reactor. The raw gas is then separated of dust and tars through a 

filtering system. This cleaned gas is then used to produce combined heat and power through a gas 

engine and generator. Unlike other CHP technologies, which are based on the combus tion of biomass, 

and require a working medium, (water in a steam turbine, heat oil in the ORC -process) wood gas 

cogeneration requires no intermediate medium thus resulting in a higher electrical efficiency throughout 

the entire system.  

 

Figure 4: Flow she et ï Urbas gasifiers  

URBAS has realized many CHP plants based on the steam cycle, which are available as turnkey, URBAS 

biomass cogeneration plants. Systems and technology developed by Urbas make it possible to produce 

electricity and heat at a very impressive efficiency and low cost from a containerized unit using specific 

dry wood. From 0,9 kg of dry wood 1 kWh of electricity and 2 kWh of thermal ene rgy could be produced.  

0,9 Kg Wood = 1 kWh Electricity + 2 kWh Thermal.  

_________________________  

2 www.urbas.at  
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Figure  5: Urbas gasifier ï container type  

Output:   150 kW el.                         ƪ el. = 27%  

  310  

kW th.   ƪ th. = 57%   

Feedstock:  Wood  chips (8 -15 % moisture, size < 150 mm)  

The wood gasification system requires a very specific fuel type. Clean factory or industrial off cuts with 

no fines and a moisture content of less than 10%.  
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 Table 2: Urbas gasification plants (1/2)  
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Table 2: Urbas gasification plants (2/2)  

  
















































































































































































































