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ABSTRACT

The paper describes the plan of the town Altheim in
Upper Austria to produce electricity by an Organic
Rankine Cycle-turbogencrator in  the
utilization of low temperatured thermal water. The
aim of the project is to improve the technical and
economic situation.of the geothermal plant.

INTRODUCTION

Geographically Altheim is situated in the Austrian
federalstate Upper Austria;, about 15 km to the
German border and about 60 km to Salzburg. The
area of Altheim covers about 22 squarekilometers,
about 4800 people live there. The yearly budget of the
municipality amounts about 70 million ATS;
converted into USD about 7 million.

Geologically Altheim is situated in the Molasse Basin.
As Molasse are generally the sediments called in the
saggings lie off the young rocks. The Upper Austrian
Part is the area between the Flysch Zone of the Alps
in the south and the old Bohemian Massif in the north.

Geologic structure of the Molasse Basin

The deepest units in the underground of the basin are
the crystalline primary rocks - mainly granite - and the
above lying rocks of the Mesozoic - mainly of the
Jurassic system and the Cretaceaous system.

The carbonates of the malmstone period belong to the
the uppermost layers of the Jurassic system which
show a good permeability along crevasses and
commissures (in part through solution).

Similarly obstructions and fractures are given waterways
themselves.

field of
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Fig.1 Situation of Altheim;
geographically/geologically

The Altheim borehole "Thermal 1" was drilled in 1989
to a depth of about 2.400 m. The artesian flowrate




was 11 /s, the headtemperature 98 ° C. At the end of
1989 it was forced to realize that the production had
sunk dramatically. The reason was a plogging by a
mixture consisting of stone-material and bentonite. It
was not possible to drill through this.

So in the 9 5/8" casing there was cut a "window" in a
depth of about 1.800 m. From this window a
deviation drilling was made to a depth of about 2.300
m. After a period of 3 months water was found again
"« more than before: 18 /s by artesian flow. After
stimulating the borehole by hydrocloric acid the
artesian flow rate increased to 46 1 /s and the
headtemperature to 104 ° C,

Considering these parameters the Altheim borehole is
the most powerful geothermal well in Central Europe
in non-volcanic areas. The capacity is more than 22
Megawatt"‘.

The renewal rate in the Upper Austrian part of the
Molasse basin is estimated with 250 V/s. This would
allow to install a capacity of about 100 Megawatt™

The thermal water is of the Sodium-Bicarbonate-
Chloride-type with an enhanced content of sulfur. The
mineralization is very low - only 1,3 gram per litre.

PRESENT UTILIZATION

At present the geothermal resource is only used for
district heating and for domestic hot water.

About 2.000 people are supplied by geothermal
energy, the installed capacity amounts more than 10
Megawatt. In 1995 about 21.000 Megawatthours
were produced; the needed thermalwater amounts
about 460.000 m3 or average 15 U/s (peak 35 Us).

The investment costs for the production well, the
network, the heatexchangers and the other equipment
were about 11 Mio USD. The financial support by the
government was about 3 Mio USD (non repayable);
about 6,5 Mio USD are loans. At the time being the
interests are low - less than 6 %. The rest of about 1,5
Mio USD was payed by the customers,

The network has a length of about 14,5 km. Inlet
temperature is between 90 and 80 ° C, outlet is about
55t060°C.

The conductor of the district heating is the
municipality of Altheim. The yearly income and the
yearly expenditure are in balance.

The environmental impacts are impressive:
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The used thermalwater is discharged into a nearby
river. But this will be done only for a few years. Then
a second borehole for reinjection has to be sunk.

There are 3 reasons why the water has to be
reinjected:

1.  to save the resource
2. to maintain the pressure in the aquifer

3. from a long time view it is not responsible to
discharge water with a temperature of about
50 ° C into a river which is a trout water.

FUTURE UTILIZATION

The district heating business is not profitable, and so
there is no money for making the reinjection borehole.

Hence it is neccessary to have additional applications
for the thermalwater. The best way seems to be to
generate electricity.

With the selling of electricity to the local electricity
company on the one hand and saving money by using
the own electricity for buildings of the municipality on
the other hand it should be possible to finance the
reinjection investment.

This is surely the most important reason to realize
electricity production.

The other reason is to show, that technically it is
possible to generate electricity with low temperatured
thermalwater.

From TURBODEN, Brescia/Milano, the feasibilities -
were investigated under different premises:

SOLUTION 1.
Cooling of geothermal water t0 80 ° C

Geothermal water inlet




Pressure loss / vaporizer 1 bar

Pressure KWel 13 KW
Condenser difference 5K
Condenser inlet tempe- 10°C
rature

Condenser outlet tempe- 15°C
rature :
Cooling water capacity 8.552 KW
Cooling water flow 407 Vs
Pressure loss / condenser 1 bar
Pressure loss / KW el 61 KW
Effectiveness el 7,4 %
Capacity el 764 KW
Use to capacity 7.500 h/year
Produced work el 5.733 MWh/year
Losses 10 %
Losses 1.035 KW

It is obtained that the head temperature will increase
up to 106 ° C by increasing the flow rate up to 100
Is.

Furthermore it is assumed that a geothermal outlet
temperature of about 77 ° C allowes the further use of
water for space heating and sanitary.

It is planned to install the turbogenerator within a
heavy built up area (the production well is also
situated in this area). Therefore it is not possible to
make an air-cooled system.

The cooling water will be taken from the same river in
which the used hotwater is discharged at present. The
river is in a distance of about 200 m from the planned
installation of the turbogenerator.

Working fluid:

The working fluid belongs to the HydroFluoro
Carbon class and is now spreadly used in Europe and
abroad in refrigeration plants (commercial name: R
134a).

ECONOMIC ASPECTS:

Reinjection well  with
connection pipe to the
production well
Turbogenerator, cooling,
pumps, wellhead, pipes
etc.

Electric equipment

1,500.000,00 USD

245.000,00 USD

TOTAL. -

3,000.000,00 USD

4,745,000,00 USD.
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Repayment 530.000,00 USD
Electricity, working mate- 150.000,00 USD
rial

Personell 56.000,00 USD
Maintenance 85.000,00 USD
Insurances, taxes 54.000,00 USD

And so the

Such costs are not competitive.
municipality will try to get support from the European
Union (THERMIE-framework).

THERMIE is a vital part of the European Union's
strategy for meeting the energy challenges which we
face today:

- to reduce lasting and reliable energy services at
affordable costs and conditions;

- to reduce energy consumption,;

- to reduce the environmental impact of the
production and use of energy, in particular CO,
emissions; '

- to strenghten the technological basis of industry.

THERMIE operates around two principal axes:

- sharing costs for projects implementing
innovative energy technologies;

- other measures to define energy RTD
(research/technological development) strategies
and to promote and disseminate energy
technologies.

To the THERMIE's objectives belong among other
things:

- to improve energy efficiency, in both demand
and supply sectors;

- to promote a wider utilization of renewable
energy sources.

In the field of renewable energy sources the
THERMIE program covers..also the sector of
geothermal energy.

European Community financial support may be
granted for shared cost projects. Projects eligible are
those designed to advance or implement innovative
techniques, processes or products, for which the
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research and development stage has, for the most
part, been completed. This type of project is designed
to prove the technical viability and the economic
advantages of new technologies by applying them on
a sufficiently large scale for the first time.

According to the technical annex 3.7
"GEOTHERMAL ENERGY" of the THERMIE-

programe support will be allocated to demonstration

projects aiming at improving the energy efficiency and
cost-effectiveness of geothermal plants in the
following configurations (selection):

°  exploitation of geothermal fields where resour-

ces are proven or well documented, in order to
reduce mining risks;

°  production of electricity

To be acceptéd, a project must meet several
conditions (for instance):

- it must use, with a view to their implementation
and propagation, innovative techniques, proces-
ses or products;

- it must offer technically and economically
viable prospects of subsequent commercial
exploitation of the relevant technology;

- it must be difficult to finance because of major
technical and economic risks. Commercial
.investment projects cannot be supported;

- normally, it must be proposed and carried out
by at least two not affiliated legal entities which
must be established in different member states
or in at least one member state and one
associated state. Applications from small and
medium-sized enterprises are encouraged;

- the proposers must be capable of implementing
and applying the techniques, processes or
products referred to in point one above and of
contributing to or assisting in the dissemination
of the product or results thereof;

What financial support can be received ?

- The maximum financial support for shared cost
projects is 40 % of the eligible costs.

- The total amount of public support for a
THERMIE project, including the Community's
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With such a" support.the production ¢

support, must not exceed 49 % of the total
cost of the project.

- Contractor shall not make any profit or other
surplus on account of the financial contribution
of the Commission.

Our project is in full adequation with the
technical annex of THERMIE program.

Hence we expect that the European Commission will
give full financial support.

osts for one
MWh can be reduced to USD 106 00 Such costs are,
compet:tlve : : ;

For the realization of the project a group of
consultants and investors from Austria, France,
Germany and Italy will be established.

The utilization of low temperatured resources for
generation electricity is also applicable in Bavaria,
in South West Germany, in Italy (Po plain), in the
Pannonian Basin and in France.

In these regions there are temperatures of about 100 °
C proven or well documented.

Above all abandoned oil exploration drillings could be
used.

BENEFITS:

The benefits of such an electricity generation are
obvious:

It is unimportant if it is summer or winter, if the sun is
shining or not, if it is windy or calm. The air keeps
clean, no negative effects on the landscape.

As the used thermal water is given back to the
underground geothermal energy production works
like a rechargeable battery. And users can say: "We
are literally sitting on our own energy source".

Beside the additional save of CO, emissions the yearly
savings of oil amounts about 1.500 tons.

PROBLEMS CONCERNING THE REALIZATION:

At the time being we have only one potential partner
for selling the electricity. We hope it will succeed to



enact a european law which obliges electricity
companies to provide their grid for transporting
electricity.

Another problem is that geothermal energy at present
in the Austrian public opinion does not play the same
role like windenergy or biomass. And most politicians
act very reserved.

But we may not be discouraged; we must bring
geothermal energy more before the public and opinion
leaders and for this it is neccessary not only making
organizations, workshops etc. for insiders but publi-
shing in newspapers, magazines, too, which are
accessible for the public at large.
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