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Techno-economics of modern pre-drying
technologies for lignite-fired power plants

Lignite is an abundant low rank coal that accounts for some 30% of the
world’s recoverable reserves. Typically, it contains a high level of
moisture with an attendant low calorific value. While it can be dried,
this increases the likelihood of spontaneous combustion. Consequently,
it can only be used at locations very close to the mine location, usually
for power generation.

It must be dried immediately prior to feeding to the furnace and until
recently the only established technique was to use hot flue gas for that
purpose with the moisture then passing through the entire power
plant. This results in significant efficiency losses as well as a need for
larger systems than would be needed for low moisture coals, with
associated increased capital and operational costs. The efficiency loss is
dependent on the moisture content of the lignite to be dried and can
range from about 4 to 9% points when the moisture content ranges
from 40% to 60%, respectively.

Consequently, such lignite-fired power plants emit considerably more
CO, than hard coal power plants with the same power ratings.

In order to address these issues, modern pre-drying technologies have
been developed that offer significant efficiency and costs advantages.
There is now a need to ensure effective deployment in order to achieve
higher efficiency and correspondingly lower emissions.

Lignite, with typically 30-70% moisture on an as-received basis, can be dried and the
evaporated moisture removed from the gas stream prior to combustion, using low
grade heat from the power plant that is otherwise wasted. Such modern pre-drying
processes have been developed in Europe and the USA, and are based on a fluidised
bed system with steam as the fluidising media. There are a number of design variants,
which have been optimised to achieve the most practical and feasible technology.
These have taken into account the potential for efficiency improvement of lignite-fired
power plants, as well as the costs incurred for adjusting lignite particle size, the
fluidising bed pressure and the heating steam pressure, to strike a balance between
reduced dryer size and acceptable energy consumption as well as complexity of
operation.

The actual cost level depends both on the properties of the lignite and the operational
parameters. Retrofitting an existing plant is worthwhile although the benefits are
constrained unless major changes are also made to the burners so that they can burn
just dried lignite, which is unlikely to be cost effective. Thus drying and substituting
dried lignite for up to 30% of wet fuel feed can produce about a 1 percentage point
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(LHV) gain in the plant thermal efficiency. In contrast, an increase of 4-5 percentage
points can be expected in supercritical power plants that are designed to fire 100%
dried lignite. The gains in plant thermal efficiencies together with the power savings due
to reduced flue gas flows and the need for less fuel handling equipment should largely
offset the capital costs incurred.

This note has drawn on information from Techno-economics of modern pre-drying
technologies for lignite-fired power plants — (CCC/241 August 2014) by Dr Nigel Dong,
which is available from www.iea-coal.org

This note is based on the report: Techno-economics of modern pre-drying technologies for lignite-fired
power plants — (CCC/241 August 2014) by Dr Nigel Dong. The report is available to download from the IEA

Clean Coal Centre bookshop.

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, Poland, Russia, South
Africa, Thailand, the UK and the USA.
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