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REVAMPING OF THERMAL POWER STATIONS
FOCUSING ON

EXTENSION OF SERVICE LIFE
AND

COMPLIANCE WITH ENVIRONMENTAL REQUIREMENTS.

Pick for M.

1) .GENERAL

Austrian Energy & Environment GmbH (AE) is a leading international supplier of
air pollution control technologies for power stations and industrial plants.
Austrian Energy has three company centres in Vienna, Graz and Linz as well as
offices around the globe.
AE is a system supplier for energy technology, e.g. for fluidized bed boilers,
revamping, for environmental technology, e.g. for flue gas desulfurization plants,
DeNOx plants, and for various services, e.g. for plant optimization.
Fluidized bed technology has meanwhile established itself as an alternative to
conventional firing technologies and will be much more important in the future.
Revamping contain the retrofit of current steam generators and the adjustment to
the new requirements. Revamping projects are considerable different from the
design of a new plant.
Flue gas desulfurization systems designed and constructed by Austrian Energy
can offer the optimal environmental and technical solutions for the removal of
SOX, NO*, HCI, HF, fine dust, aerosols and heavy metals.

2) REVAMPING

Due to the tighter environmental regulations and actual emission levels for SOX,
NOX , dust and noise, it is and has been necessary to retrofit current steam
generators.
Revamping projects are considerably different from the design of a new plant.
And that is precisely why Austrian Energy have a separate division for
revamping which has been successfully working for many years.

The tasks of revamping include the following:
• Investigating the states of boilers, evaluations concerning remaining service

life in collaboration with our quality assurance department.
• Fuel changes e.g. from heavy fuel oil to diesel oil and/or natural gas.
• Brown coal to diesel oil and/or natural gas; brown coal to heavy fuel oil and

hard bituminous coal.
• Low NOx firing systems for solid, liquid and gaseous fuels by installing

primary facilities.
• Increase in performance and efficiency.
• Reconstructions in order to make the installation of as deNOx plant (SCR)

possible (duct burner for reaching the required operation temperature,
preheater suited to DeNOx after an SCR plant).
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• Reconstruction for extraction of district heat.
• Plants for re-heating cold flue gases after a wet-type flue gas desulfurization

plant.
• Wet-type slag separator with integrated fluidized bed for minimizing unburnt

matter as well as burning biomass in steam generators with pulverized-fuel
firing.

The costs for primary energy conversion involving a steam generator plus the
additional fuel-related specific environmental protection measures are now
considerably higher than they used to be. It is therefore clear that the plants
should operate effectively over a long period of time.
This objective is best achieved by applying a thoroughly considered concept that
takes into account all possibilities. Since such concepts can only be elaborated
after intense information and detailed planning, they are best carried out in the
context of an engineering contract. The additional advantage of this process lies
in the fact that a price check of each individual component can be made.

3) FLUE GAS DESULFURIZATION TECHNOLOGIES

During its history, AE has specialized in technology designed to reduce sulfur
dioxide (SO2), nitrogen oxides (NOx) and particulate emissions from coal fired
boilers. Sulfur dioxide emissions are a precursor of acid rain which has
adversely affected forests and aquatic iife on several continents.
The company is currently Austria's leader in the supply of flue gas
desulfurization (FGD) technology for SO2 emissions reduction from coal and oil
fired power boiiers. Moreover, our FGD technology is being applied in Germany,
Czech Republic, Slovakia, Slovenia and Australia.
AE's FGD technology is licensed from Genera! Electric which is currently the
world leader in the supply of such technology.

AE's objective is to cooperate with local firms which could provide a maximum on
local supplies and services. This wouid provide benefits to the local economy in
the following manner:
• foreign currency requirements for applying the technology to domestic

sources would be minimized;
• a substantial portion of the work involved in engineering, manufacturing, and

installing the system could be done by local personnel;

AE has four FGD technologies which are of primary interest.

The first AE technology to be presented is the Dry Circulating Fluid Bed
Scrubbing (DFBS) which is meaningful for a quick installation period at low
investment costs and a SO2 removal efficiency of more than 95 %. Pulverized
quicklime cr slaked lime is used as an absorbent; the product can be used in a
stabilized form for landfill.



The second AE technology of interest it the MgO - based regenerative
Process. MgO-Process is a new type of desulfurization which use as absorbent
magnesium oxide. The SO2 removal efficiency is more than 90 %; the product
can be used in a stabilized form for landfill.

The third AE technology of interest is the Semi Dry Flue Gas Desuifurization
(Spray Absorption Technology) and features state-of-the-art rotary
atomization. For SO2 absorption quicklime is used. The product can be used in a
stabilized form for landfill.

The fourth AE technology, the Wet Flue Gas Desulfurization (limestone slurry
scrubbing - IFO process) has been the dominant technology in applications
worldwide. The process utilizes limestone to react with S02 in the flue gas and
form a calcium sulphite reaction product. This product is subsequently oxidized
to calcium sulphate (gypsum) which can be used in a variety of building
materials, including cement and wallboard. The limestone/gypsum process is
effective and relatively inexpensive.

4) FLUIDIZED BED COMBUSTION AS AN ALTERNATIVE

In the field of fluidized bed combustion Austrian Energy has the possibility of
choosing among three proven systems which have already been made use of for
several plants.

The Bubbling Bed combustion system is an operationally safe and low polluting
technology and suited particularly for combustibles with a low heating power like
industrial and municipal sewage sludges.

The Fast Internally Circulating Fluidized Bed combustion system has been
developed by Austrian Energy especially in view of the more stringent
environmental regulations. This process aiso meets the highest requirements
e.g. those imposed by a great number of individual combustibles, major heating
values and heating value ranges as weil as the high share of problematic
residual matter like rejects, shredder waste, waste tyres, domestic waste
fractions, etc.
If special emphasis is to be put on the production of energy the External
Circulating Fluidized Bed combustion system is the appropriate technology which
is mainly made use of in the large plants of a performance of up to approx. 400
Mwth. In these plants mainly brown coal and bituminous coal are burnt but
sewage sludges and bark too.

A fluidized bed combustion system consists of an air distribution system with a
topping bed of sand which is fluidized against the effect of the gravity from below
by means of an air flow at a certain velocity. The floating sand particles form the
fluidized bed which is characterized by its typically irregular and turbulent
movements. At the surface of this intensively mixed system there are optimum
combustion conditions due to the good transition of matter and heat.
Furthermore, the sand bed with its high heat storage capacity is able to stabilize
the combustion reactions.
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These properties permit low combustion temperatures at about 850°C and a low
air excess, which is favorable for the combustion proper:

• direct binding of SO2 into the limestone in the fluidized bed
• low emission of NOx
• minimum emission of CO and organic pollutants (good burn-out)

In the contrast to the downstream flue gas cleaning methods the reduction of
emissions within the fluidized bed is to be considered as a property which is
inherent to that system where extremely few additional apparatuses and
equipment are required.

It is a principle that the fluidized bed combustion plants of Austrian Energy are
being built as integrated systems, that means that the firing system and the
boiler form a unit and are part of the pressurized system of the boiler. So only
little space is required for these plants that also are characterized by short
starting-up and shutting down phases due to the small thickness of the refractory
lining. Moreover, there also is the possibility to convert existing boiler plants into
fluidized bed boilers at certain circumstances.
The combustion air is admitted to the firing system in stages, i.e. as primary air
and as secondary air For fluidisation purposes, i.e. the maintenance of the
fluidized bed proper, the primary air is admitted via the nozzle bottom and
distributed across the bed section.
The open design of the nozzle bottom permits the evacuation of foreign matter
like stones, metal parts, etc., which usually are put into the combustion chamber
together with the combustibles. That evacuation is made during the operation of
the plant which is not disturbed by this removal of foreign matter.
The residual products like bed ashes and fly ashes may be marketed or dumped
at a landfill where the choice depends on the characteristics of these two kinds
of ashes. The quality of them depends on the kind of combustible having been
fired.

If the combustibles have a very high content of nitrogen ammoniac or urea can
be injected into the fiuidized bed serving for the selective non-catalytic reduction
(SNCR) of the emission of NOX.


