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Outline of presentation

• Background

• The Studstrup straw co-firing concept

• Experience from straw handling and processing

• Experience from straw co-firing

• Conclusions and further work
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Background
• 1993-1995: Single burner testing

Pneumatic conveying testing

• 1996-1998: Successful demonstration of straw co-firing at the
150 MWe coal-fired Studstrup Unit 1
(20% on energy basis)

• 1998-2001: No commercial use of co-firing technology due to
problems with industrial use of fly ash

• 2002: Commercial operation of straw co-firing at the 
350 MWe coal-fired Unit 4 (10% on energy basis)

• 2005: Commercial operation of straw co-firing at the 
350 MWe coal-fired Unit 3 (10% on energy basis)
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Site plan, Studstrup

Straw storage and processing facility

Unit 3
Unit 4
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Plant description, Studstrup unit 3 and 4
Year of commissioning 1984 / 1985

Type Benson type boilers

Thermal and electric capacity 824 MWth / 350 MWe

Burners 24 (4 x 6), opposed wall firing

Steam data 240 bar, 540 ºC 

45 bar, 540 ºC

Straw handling capacity 20 tonnes/hour = 80 MWth

Straw consumption 140,000 tonnes/year
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Straw unloading
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Straw bale distribution
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Straw processing

Bale conveyors

String remover
Debaler

Stone extraction Hammermill

Pneumatic conveying
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Debaler
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Hammermill unit
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Boiler cross section view
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Coal / oil burner

Coal

Oil

Air
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Straw / coal / oil burner
Air

Coal

Straw
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Plant improvements

• Cranes

• Bale conveyors

• String removers

• Debalers

• Hammermills

• Pneumatic transport lines
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Availability – harvest 2003

Studstrup straw processing plant
Availability (avg. 90%)
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NOx emmissions
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K in straw

KOH/KCl/K gas

Straw ash particles
- Quarts
- Ca-silicate

K-Al-silicate ash

K2SO4 gas
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• 90% availability on the straw processing plant

• LOI in fly ash is reduced by co-firing

• NOx emissions by co-firing are maintained at the same level as coal 
firing alone

• No increase in boiler deposit formation

• Fly ash can be used for cement production and for concrete

• Unaffected deactivation of high dust SCR catalyst by 7% co-firing

• No chloride corrosion

Conclusions
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Ongoing R&D

• Long term testing of SCR deactivation

• Long term testing of superheater corrosion

• Development of a versatile co-firing concept.

Projects in near future
• Co-firing of Fynsvaerket Unit 7, 150,000 tonnes/year, straw


