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Why cofire biomass?

• Co-firing makes use of existing plants: realization at

short term and at low capital and operating cost

• High biomass to electricity conversion efficiencies

• Emissions (CO2, SO2, NOx) reduce

• Saves on foreign exchange

• Avoiding disposal of residues
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Most important challenges
• Technical

• Experience for specific fuel – boiler configurations
• Biomass handling and storage concerns
• Ash deposition and corrosion concerns
• Interference with/effectiveness of FGC systems
• Plant reliability and O&M costs

• Commercial / institutional
• Uncertain long term fuel supply
• Lack of clear/reliable policy frameworks
• Ash utilization options uncertain
• Changes in legislative position requires modified environmental

permits
• Liberalization of electricity market leads to conservative

technologies
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Current coal ash utilization in Europe
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Cofiring configurations

• Direct cofiring

• Indirect cofiring

• Parallel combustion
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Direct cofiring options

1. Use existing handling, metering and comminution equipment,

use existing burners

2. Use dedicated handling, metering, and comminution equipment,

use existing burners

3. Use dedicated handling, metering, and comminution equipment,

use dedicated burners

4. Use of biomass as a reburn fuel (not much experience yet)



WS4 (Cofiring), 14 May 2004 8t

Gelderland plant, Nijmegen (Electrabel)
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St Andrea, Austria (Verbund)
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Indirect cofiring

• Gasification:
• Replace fuel treatment by (usually) air-blown,

atmospheric pressure, circulating fluidised bed gasifier

• Key technical decision concerns degree of gas cleaning

• Other technical options:
• Pyrolysis oil

• Charcoal

• HTU biocrude
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Biococomb, Zeltweg, Austria
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Parallel firing

steam turbine

generator

cooling water
condensor

district heat

LP preheaterstraw storage

biomass
boiler

bottom ash

flue gas to stack

baghouse filter

ash

air
preheater

gas
turbines

natural
gas

generators

exhaust gas
boilers

feedwater
tank

HP
preheater

burners

natural
gas

air
preheater

main boiler

de-NOx unit
(SCR) ESP

Ash bin
(big bags)

fuel oil
storage

de-SOx unit

to gypsum
production

plant

flue gas from
biomass boiler

air

flue gas



WS4 (Cofiring), 14 May 2004 13t

IEA Task 32 co-firing overview

• 135 plants identified sofar with experience on co-firing biomass with coal

• Biomass is usually direct fired, only few are indirect or parallel firing

PF; 56

Grate; 8BFB; 11

CFB; 29

yet unknown; 31



WS4 (Cofiring), 14 May 2004 14t

Cofiring overview

• Data on 16 countries found:

UK; 2
The Netherlands;

5
Thailand; 1

Taiwan; 1
Sweden; 15

Spain; 2
Norway; 1

Italy; 1

Indonesia; 2

Germany; 27

Finland; 18

Denmark; 5

Australia; 8

USA; 41
Belgium; 1

Austria; 5
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General observations

• Commercial operation with fluid beds in Scandinavia up to

100% biomass

• Up to 10% heat input in PC boiler plants

• PC plants (Lignite and coal) in Germany:
• sewage sludge commercially,

• trials with straw and wood

• Trials with wood and switchgrass in many PC plants in USA

• Australia: Some commercial operation, some trials up to 5%

heat basis with PC plants

• Several fuels in PC plants in Netherlands (commercial and

trials)
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Cofiring overview
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Cofiring overview
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Detailed technical information

• Detailed discussion and

guidelines included in IEA

Bioenergy Task 32 handbook

on Biomass Combustion and

Cofiring

• Available at TNO-stand in

Dutch pavilion
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Conclusions
• Cofiring represents a cost effective, short term option at a

large scale

• Although more needs to be done, there is already a wealth of
practical experience under different conditions

• Recent work indicates there are no irresolvable issues but
there are poor combinations of fuel, boiler, and operation.

• IEA Bioenergy Task 32 collates and distributes information
on experiences with cofiring:

www.ieabcc.nl

http://www.ieabcc.nl/
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