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The role of biomass in Europe 

New targets for reducing greenhouse gas emissions were 

announced by the EU in October 2014: 

 

 

 

Graphic from Dalsgaard (2012) 

• The EU has a binding target to cut GHG emissions by at least 40% by 

2030 compared to 1990 

• A 27% renewable energy market share has to be met by 2030, but 

again this is applied only on the basis of the EU as a whole 

• An increase in energy efficiency of 

27% by 2030 is targeted – optional, 

but could be raised to 30% by a 

review in 2020 

Use of biomass for power in the EU 

was already expected to double by 

2020 as part of the EU’s earlier 20-

20-20 target 

 



• UK: Drax, Ferrybridge, Fiddler’s Ferry >600 

MWe 

• Denmark: Avedøre, Amager, Enstead, etc 

~1000 MWe 

• Belgium: Rodenhuize, Les Awirs, Ruien 

>300MWe 

• Netherlands: Amer, Borselle, Gelderland, 

Maasvlakte 300 MWe 

• Activities also in Finland, Sweden, 

Germany, and other countries 

Major cofiring locations in Europe (Middelkamp, 

2012; Messerschmidt, 2014)  



• Most earlier conversions, suitable for a range of 

biomasses, were achieved by mixing the material with 

the coal on the conveyor feeding the existing mills (1) 

• This allowed rapid installation of cofiring, at modest 

capital cost, for a range of biomasses, but at cofiring 

fractions only up to about 10% thermal 

• Most recent projects use injection of milled biomass 

into the pulverised coal pipes (2), allowing much higher 

proportions of biomass to be cofired, up to 100% 

• Other methods are available, including adding 

dedicated biomass burners 

Main cofiring methods 
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Forms of wood-based biomass for cofiring 

• Wood chips – established for low firing ratios mixed 

with coal before milling 

• Wood pellets – most widely used, suitable up to high 

cofiring ratios, milled separately from coal in vertical 

spindle mills; a commodity fuel with sustainability 

standards, product standards, consistency, large 

production facilities, large export/import facilities 

developed 

• Steam exploded pellets – less established – favoured 

by some utilities 

• Torrefied wood – demonstration stage, aimed at being 

straight partial or full replacement fuel, minimal 

change to plants 



Drax, UK, cofiring project (Woolley, 2011)  



Biomass at Drax - evolution (Burdett, 2014) 



Biomass supply investment by Drax (Burdett, 

2014) 



Biomass supply (Middelkamp, 2012) 

• Similarly, other power utilities are investing in biomass 

supply infrastructure to ensure security of supply 

• RWE – 750,000 t/a pellet plant in Georgia, USA (pictured) 

• Vattenfall: 1 Mt in five years in Liberia 

• Minimises price of pellets 



• Two 500 MWe units converted to 20% thermal biomass 

cofiring, operational since 2006 

• Dedicated cofiring system after initial co-milling project 

• Multi-fuel (all <15% moisture): wood pellets, palm kernels, 

olive stones, olive cake 

• No difficulties with slagging or fouling 

• Availability of 95% 

 

Fiddlers Ferry, UK, cofiring project (Woolley, 

2011) 

Photo by Alan Godfrey, Wikimedia Commons 



Avedøre, Denmark (Messerschmidt, 2014) 

• Plant consists of a straw-fired boiler (Unit 1), a USC Unit 

2, originally (2001) running on coal, gas and HFO, and 

GTs 

• 2007: unit 2 was converted to produce 80% rating on 

wood pellets alone; oil and gas burners were retained in 

case needed 

 



Avedøre, Denmark (cont’d) (Sørensen, 2011; 

Messerschmidt, 2014) 

• Unit 1 due to be converted in 2013 to fire 100% wood 

pellets 

• Current project on Unit 2 to achieve 100% of rating on 

wood pellets (additional mill) 

• 1 Mt/a of biomass fired 

 



GDF SUEZ plants 100% biomass conversion 

(Rykmans, 2012) 



• An upgraded form, produced by 200-300°C pyrolysis 

and pelletising 

• Increased calorific value 

• Water-resistant, relatively homogeneous 

• Reduced transport and storage costs (higher energy 

density); little degradation on storage 

• Easier to process in existing fuel handling systems, 

saving capital and operating costs of conversion – 

decreased milling power and increased mill capacity 

• Energy yield 90-95% 

• Can decrease content of Cl, S and alkali, although not 

always 

 

 

 

 

 

Torrefied biomass 



Torrefaction 

• Status – demonstrations at up to 60 kt/a 

• Various developers, several reactor designs 

• No commercial experience but currently offered to 

market 

• Main developments are on process optimisation, 

product consistency, specification, standards 

 

 

 

 



Pyroneer gasification system (Møller, 2012) 



Pyroneer gasification system upscaling from 

6 MW to 60 MW (Møller, 2014) 



• Biomass addition may increase slagging and fouling 

• Addition up to 10% thermal has modest effects on 

deposition 

• At higher ratios, deposition and other impacts (e.g. 

corrosion from chlorine) restrict range of biomass 

fuels that can be used 

• Woody biomasses give more easily removed deposits 

than do agricultural biomasses 

 

 

 

Slagging and fouling 



• Can reduce NOx through lower N content (depends on 

biomass) and higher volatiles release in the fuel rich zone 

of the flame BUT amount of NOx produced does not follow 

simple additivity 

• Also gives lower flame temperature, reducing thermal NOx 

• But may affect  the SCR – larger quantities of alkalis such 

as K, Na, Ca and phosphorus may blind or poison the 

catalyst, leading to higher NOx emissions and potentially 

high ammonia slip 

• Can need earlier catalyst change 

Effects of biomass cofiring on NOx 

emissions 



Coal blend principally affecting SO
2
 emissions are: 

• The total sulphur content (represents maximum amount 

of sulphur oxides that could be formed) 

• The ash composition (since typically 5-10% of the SO
2
 is 

generally captured by alkalis in the coal ash) 

 

Biomass generally has much lower contents of sulphur, 

together with higher concentrations of alkalis in its ash, so 

SO
2
 emissions are generally considerably reduced when 

cofiring 

 

Effect of biomass cofiring on SO
2
 

emissions 



• Chemical and physical properties of fly ash particulates 

from biomass combustion are different from those of coal 

• Can give higher release of trace metals 

• Reduces fly ash loading 

• Can increase overall collection efficiency of ESPs due to 

larger particulates and ease of agglomeration 

• But may instead reduce collection efficiency, due to high 

resistivity of fly ash, and increase PM
2.5

 emissions 

Effects of biomass cofiring on 

particulates emissions 



Sustainability (Dalsgaard, 2012) 



Sustainability (Burdett, 2014) 



Safety with biomass cofiring in PCC boilers 

(Burdett, 2014) 

• Airborne dust must be eliminated at every opportunity 

(fuel specification, transfer points/conveyors, enclosed 

belts) 

• Bulk storage needs careful management 

(temperatures/gas monitors, air exclusion) 

• Fire systems need innovative solutions (use sprinklers 

only in correct places, gas inerting better than water 

deluge to manage fires) 



• Cofiring in PCC boilers is easy to achieve at low rates using wood 

chips or other biomasses simply by adding the material to the 

coal feed to the existing mills; fly ash quality not usually an issue 

• Wood pellets can be used at higher cofiring rates in PCC boilers 

using more extensive modifications – some fire 100% biomass 

• Modified fire safety systems are essential 

• Deposition and corrosion are containable 

• Efficiencies are not very greatly reduced 

• Several organisations are working to develop torrefied biomass 

as a standardised product to use in virtually unmodified plants 

• Biomass gasification with cofiring of syngas is in development 

• Importance of ensuring sustainability of biomass production and 

consist  biomass product standards fully recognised by the 

utilities 

Summary 
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