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Explaining the implications of IEA CCC research results
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Operating experience of low grade fuels in
circulating fluidised bed combustion

Circulating fluidised bed combustion (CFBC) is a technology that can be
operated efficiently and with good environmental performance using low
grade and variable quality fuels. It comprises some 10% of the global coal
power fleet with the largest operational unit size now at 600 MWe using
supercritical steam conditions.

That said, the properties of individual fuels present challenges to the
technology, such that the benefits must be weighed carefully against any
plant design and operating practice modifications that would be needed,
the recoverable energy content of the fuel and the cost of that fuel.

CFBC technology developers and manufacturers have addressed these
challenges successfully and CFBC offers tremendous further potential to
utilise energy from the combustion of materials that otherwise would have
to be disposed of carefully and at significant cost in some cases.

The tightening of environmental standards has resulted in a reduction in availability and
an increase in costs of disposal routes for many waste materials, including sewage
sludge and coal processing wastes, while the growth in the use of carbon-neutral
renewable technologies has spurred interest in the use of biomass for energy
production, either on a stand-alone basis or in combination with coal. Consequently,
there is growing interest in the use of these so-called ‘low grade fuels’ for energy
generation.

The term ‘low grade fuels’ is generally used to describe materials that have an energy
content that may be recovered by direct (eg combustion) or indirect (eg gasification)
processes, but where that energy content is significantly lower than the range
expressed for normal fossil fuels (ie oil, gas and coal). The lower energy content may be
a consequence of low inherent potential in the organic material, or by the ‘dilution” of
the carbonaceous material with mineral matter and water. Additionally, the fuel may be
considered low grade by virtue of having high concentrations of pollutant precursors
such as sulphur. Despite these drawbacks, the use of these materials has increased
significantly in recent years and this trend is likely to continue.
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CFBC plants are particularly well suited to burning low grade fuels either singly or as
mixtures and often with coal. Nevertheless, certain fuel properties can pose challenges
to the design and operation of a CFB plant, specifically the low inherent energy content,
a high proportion of inert material and the presence of components that can give rise to
problems of ash deposition and corrosion within the boiler. Different manufacturers
have tackled these issues to ensure the availability of reliable plant with considerable
success.

This note is based on the report: Operating experience of low grade fuels in circulating fluidised bed
combustion boilers (CCC/253, June 2015) by Dr lan Barnes. The report is available to download from
http://bookshop.iea-coal.org.uk

The IEA Clean Coal Centre is the world's foremost provider of information and analysis on the clean and
efficient use of coal worldwide, particularly clean coal technologies, in a balanced and objective way,
without political or commercial bias. IEA Clean Coal Centre has contracting parties and sponsors from:
Australia, Austria, China, the European Commission, Germany, India, Italy, Japan, New Zealand, Poland,
Russia, South Africa, Thailand, the UK and the USA.
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