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Co-firing Biomass with Coal: a success story

Bioenergy is gaining attention worldwide as a renewable energy option. One of the current Tasks of IEA Bioenergy is concerned with “biomass combustion and co-firing”. Some of the recent work of this Task is described below.

Overview

There has been remarkably rapid progress over the past 5-10 years in the development of the co-utilisation of biomass materials in coal-fired power plants. The use of biomass in existing coal-fired power plants was among the first commercial options. The main reasons for this were the direct reduction of CO2 emissions by replacing coal and also utilisation of the existing infrastructure for energy-efficient power supply - thereby minimizing investment costs. 

A recent inventory of the application of co-firing worldwide has indicated that more than 150 coal-fired power plants have experience with co-firing biomass or waste, at least on a trial basis. The power plants involved are in the range 50-700 MWe although a number of very small plants have also been involved. The co-firing activities have involved all of the commercially significant solid fossil fuels, including lignites, sub-bituminous coals, bituminous coals, anthracites, and petroleum coke. These fuels have been co-fired with a very wide range of biomass material, including herbaceous and woody materials, wet and dry agricultural residues and energy crops. This experience has shown how the technical risks associated with co-firing in different types of coal-fired power plants can be reduced to an acceptable level through proper selection of biomass type and co-firing technology.

There are three co-firing options for biomass materials in coal-fired boilers, and all of these options have been demonstrated at industrial scale, viz:

· Direct co-firing is the least expensive, most straightforward, and most commonly applied approach. The biomass and the coal are burned in the coal boiler furnace, using the same or separate mills and burners, depending principally on the biomass fuel characteristics. 

· Another option is to install a biomass gasifier to convert the solid biomass into a fuel gas, which can be burned in the coal boiler furnace. This approach can offer a high degree of fuel flexibility, and the fuel gas can be cleaned prior to combustion to minimise the impact of the products of combustion of the fuel gas on the performance and integrity of the boiler. This approach has been applied, for instance, in the Zeltweg plant in Austria, the Lahti plant in Finland and the 
AMERGAS project in the Netherlands.

· A third option is to install a completely separate biomass boiler and utilise the steam produced in the coal power plant steam system. This approach has been applied, for instance, in the Avedøre Unit 2 Project in Denmark.

Conclusions

There is now fairly wide experience of the successful co-firing of biomass materials in coal-fired power plant boilers worldwide, covering a wide variety of combinations of fuels and boiler plant configurations. 

Based on this experience, it is possible to draw a number of general conclusions, viz:

· Biomass co-firing has been demonstrated successfully in more than 150 installations worldwide, for most combinations of fuel and boiler type.

· The electrical conversion efficiencies for the biomass, when co-fired in coal-fired plants, are similar to those for coal, ie. they are significantly higher than those for small, dedicated biomass power plants based on similar energy conversion technologies.

· Co-firing in existing coal-fired boilers is, in almost all cases, the lowest cost biomass power production option, and can be implemented relatively quickly.

· Well-managed biomass co-firing projects involve low levels of technical risk.

· In addition to the reduction of CO2 emissions, biomass co-firing may also lead to reductions in the emissions of other pollutants.

Overall, IEA Bioenergy believes that the co-firing of biomass in existing coal-fired boilers provides an attractive approach to nearly every aspect of the development of biomass-to-energy capacity in a number of countries.
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Direct co-firing of woodchips with coal. (Courtesy Delta Electricity, Australia)
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