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Abstract. The distribution of aquifers with geothermal waters
and the thermal manifestation of geothermal fields in Slovakia
has enabled the definition of 26 prospective areas and
structures with potentially exploitable geothermal energy
sources. In 1971 - 1994 a total of 61 geothermal wells were
drilled. They verified 830 | /s of waters with temperature 20 -
92 "C. The total thermal energy potential of geothermal
waters in all prospective areas amounts to 6608 MW,

1. HYDROGEOTHERMAL CONDITIONS

The geological structure of the West Carpathiansin
Slovak territory and favourable geothermic conditions create
a suitable setting for the occurrence of geothermal energy
sources. The distribution of aquifers with geothermal waters
and the thermal manifestation of geothermalfields in Slovakia
have made it possible to define 26 prospective areas and
structures with potentially exploitable geothermal energy
sources (Fig. 1). These include mainly Tertiary and
intramontane depressions situated in the Inner West
Carpathians (south of the Klippen Belt).

The temperature and heat flow density of geother-
mal fields are highly variable. At a depth of 1600 m, tempera-
tures range from 20 °C {(Kemarno high block) to more than
70 °C (Eastern Slovakian basin. in which the most important
parts are the KoSice basin, the Humensky chrbat Mts, and the
Bega-Cigarovce structure). The geothermal gradient in the
Inner West Carpathians (¢ - 1000 m) averages 37 °C/km, so
the (Eastern Slovakian basin - 40 - 60 °C/km) while heat flow
density (Kral, 1991) varies from 50 mW/m2 {Vienna basin) to
120 mW/m2 (Eastern Slovakian basin). The highest tempera-
tures, geothermal gradient and heat flow density indicate that,
with regard to geothermal properties, the Eastern Slovakian
basin is the most active region in Slovakia,

Geothermal energy is related to geothermal waters
which largely occur in Triassic dolomites and limestones of
Inner Carpathian nappes and, to a lesser extent, in Neogene
sands, sandstones and conglomerates (Central depression,
Horn6é Sirhére . Trent graben, Dubnik depression) or in
Neogene andesites and related pyroclastics (Be%a - Cigarov-
ce). These aquifers lie at depths of 200 - 5000 m (except in
spring areas) and the temperatures of their geothermal waters
range from 20 - 240 "C.

As far as temperature is concerned, geothermal
waters in Slovakia (Tab. 1) are dominated by low-temperature

ones (T < 100 "C) while medium-temperature sources (T =
100-150 "C) are rarer and high-temperatures (T > 150 "C) are
least frequent.

2. RESULTS OF RESEARCHAND EXPLORATION

Research, prospecting and exploration of geothermal
waters has so far been carried out in 13 prospective areas in
Slovakia (Fig. 1 - areas 1, 2, 3, 6,9, 11, 12. 13, 18, 19, 20, 21,
26) and in one unprospectivearea (southern part of the Eastern
Slovakian basin - a unsuccessfulwell).

In 1971 - 1994 (Table 2) a total of 61 geothermal
wells were drilled (only 4 of them were unsuccessful) which
verified 800 /s of waters whose temperature varies from 20 to
92 °C. Thermal capacity of these geothermal waters amounts
to some 184 MWl (water temperature will be reduced to 15 °C
during exploitation). Geothermal waters were captured by wells
210 to 2605 m deep, and their free outflow mostly ranged from
5 to 40 I/s (RemSik, 1993). Chemically, the waters are repre-
sented by Na-HCO,-Cl, Ca-Mg-HCO,-S0O, and Na-Cl types. their
T.D.S. is 0.7 - 200 g/l.

The evaluation of the thermalenergy potential (TEP)
of geothermal waters in Slovakia's individual prospective areas
is given in Fig. 1. The total TEP of geothermal waters in all
prospective areas amounts to 6608 MW,. Reserves of geother-
mal waters account for 6008 MW, and their resources for the
remaining 800 MW, (renewable TEP). It is worth mentioning
that. because of the distribution of the prospective areas, these
energy sources should be regarded as disseminated.

3. PRESENT STATE AND PROSPECTS

Inthe other 13 prospective areas, geothermal waters
have not been verified by wells (Fig. 1 - areas 4, 5,8, 7, 10, 14,
15, 16, 17, 22, 23, 24, 25). but seven of them (Fig, 1- areas 4,
5, 10, 16, 17, 21, 23) have been geologically assessed for the
purpose of prospecting and exploration for geothermal waters.
The evaluation of these areas, based on earlier geological
information, results of oil wells and geophysical measurements
allowed us to propose wells for geothermal waters in the
individual areas.

From 1991 - 1994 the Dionyz Stir Institute of Geology
in Bratislava compiled a geothermal energy atlas of Slovakia,
The atlas consists of maps. cross-sections, graphs and dia-
grams which, along with a text provide a good review of the
spatial distribution of the earth's heat (hotdry rock), geothermal
waters and TEP in Slovakia. A geothermal map of Slovakia
at scale 1:500 000 is ready for printing.

Two wells for geothermal waters are currently being
drilled and a third one is being prepared in the Poprad basin
(Fig. 1 - area 13). Another geothermal well is being drilled
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Tab. 1 Distribution of low- to high-temperature geothermal waters (RemSik and Fendek 1994)

RemHik

Type and temperature of geothermal
waters

Low-temperature
T< 100°C

Defined geothermal water structure of area

Komérna high block, Central depression of tha
Danube basin, Banovee basin, Trnava bay, Pis§-

tany bay, Central Siovakian neovolcanics (NW
part), Central Slovakian neovolcanics (SE part),
Upper Nitra basin, Turiec basin, Ziina basin,

Skorugina Mts., Liplov basin, LevoEa basin (W +
S pari), Horn6é Strhare - Trené graben, Rimava

basin, Tren&in basin, llava basin, Levice block,
Xomarno marginal black, Vienna basin, Komja-
lice depression, LevoEa basin {N part), Humen-
sky chrbdt Mts., KoSice basin, BeSa - CiSarovce
Structure. Dubnik deoression

Number of
geothermal

water

struc-

lures and

areas

26

Medium-temperature
T = 100- 1580 °C

Beda-Citarovee structure, Central depression of
the Danube basin, KoSice basin, Humensky chr-
bat Mts., LevoEa basin (Npart), Liptov basin,
Turiec basin, Central Slovakian neovolcanics (NW
part), Banovce basin, Zilina basin, llava basin,
Trenéin basin, Pie$tany bay, Trnava bay, Vienna
basin. Komhrno marainal block

16

High-temperature
T > 150 °C

Beta-Citarovee structure, Ziar basin (part of
Central Slovakian neovolcanics - NW part), Ko-
gice basin, Vienna basin, Central depression of

the Danube basin

inthe Zitina basin (Fig. 1- area 10). Two geothermal stations
based on earlier wells are under construction: in the Danube
basin central depression (2) at Galanta and in Levice block
(18) at Podhajska (reinjection).

A good chance to capture geolhermal-energy may
also be found in those areas where geothermal waters have
not yet been verified by wells. Particularly promising are
seven areas (4, 5, 10, 16, 17, 21, 23) where geological
evaluation realistically suggests new sources of geothermal
energy. The most promising of them is the KoSice basin (23)
where medium- and high-temperature Sources of geothermal
energy suitable for electricity generation (25 - 30 MW,} can be
captured (Remngik, 1993a). At a depth 2500 - 3000 m there are
walers at 115 - 165 "C. The Dionyz Star Institute of Geology
is actively anempting to verify geothermal waters in the
KoSice basin and has compiled a geological project including
a 3000 m deep pilot well (RemHik and Fendek, 1992). The
well is currently being planned.

There exist further possible sources of geothermal
energy in Slovakiaas geothermal waters are widely distributed
here. In addition to the above facts, it is worth mentioning
that the 26 defined prospective areas cover more than a
quarter (27 %) of Slovakia's territory.
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