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ABSTRACT

ihe Republic of Croatia, two having
southern (the

with an gradient of has
energy potential. The part,which belong to

the basin, has an average g w t h d
gradient of 0.049 Several

hydrocarbon been
there.

Some recorded flow rates are 50 80 with well
80 (80 from

fields is (reinjection is applied).
power is 15 but the load factor is too

It has been that the total power from
tested could be 815 (outlet temperature

INTRODUCTION

of two and the
nearly the Republic of Croatia 1.). There is a

their characteristics, which haw
been studied on the of numerous temperature
many (and and

wells, as as temperature of the
1979). the Dinarides, the gradient

and heat flow

G = 0.018
q =

It is that has no
potential. On the the Croatian of the

the gradient and heat flow
is much higher, that

G = 0.049
= 76

been obtained for part of
the and 1975). The

for such be explained by the
of the 1979).

The of basin
(Croatian part) is about 28 but in it is much

(50 natural was observedm
tho wells m m e localities in the basin. heat

gradient The
Croatian part of the basin consist of of

with younger

of age, like sandstones,
breccias, limestone, and

Within the complex, there an some
rocks like

is with
enable and thereby a

hut magmatism has not
that kind of the heat source docsnot haw any on the
g e o t h d flow. local

anomalies in the (and
(0.055

0.075 higher average.
(1993) found that such the

and high
in the by

The Croatian into two
groups.The with in
rocks' outcrops. of haw temperature below
whereas, in two localities the water reaches

and water of the
natural has been uscd for since

whereas,
it being for

group of an

of they or
units, without or

For out four
under production, reinjection is being applied.

on the second group is in
next

exploration. From a

2. CHARACTERISTICS OF THERESERVOIRS

Fig. 1. shows the of in
Croatia Tabk data

has been For the
data Tabk 2 the study has
been compkted in 1994 the be

1995. To collect data for two

methodshaw been
of complex

To predict long-term change of a temperature, the
(1975) has been in the
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2.1. Reservoirs In production

It is that at there an
in a and hydrodynamic unit.

Thus at the field there is oil and geothermal
production.The from contains 30

solids and 1.5 hydrocarbon gas.
the main to use water, but it is for space
hcating. The water contains 2
dissolved solid8 and 1.3 water
used for space beating. Gas is used in a hotel The well
Biz-2 has been used for fresh water injection into a
res-. so far, waste gwthermal water has been discharged
into of waste water has

that tests hydrodynamic connection between
limestone and dolomitehas

The geothermal water 2 solids, 0.1
and The permeable of the

aquifer (which could be as an area of
10 in the southwest part of the t o m Blato
and

bars (at
Reservoir is 55-82 and it depend8 on the

which is higher in the of high
thickness and high permeability 2).

In the Blato a University was under
years ago,but it has not been completed

so far
The t h d power (direct use) is 7 but with

be through into heat (which is it willbe much higher.

Figure 1. of in Croatia

and through into sandstone.
was 30 ham above hydrostatic, but rapidly

about 30 bar year of prcduction. In the
declines

slowly. Scale m the upper (30 of the
production wells and in the surface facilities. Now it

by an inhibitor.

In the water (10 solids) is used
hydrostatic)

by an
In a

well (a total of 17 and development wells have been
Wed). limestone of the age underlies the

town and the suburbs (200 but its in
the major part is not high enough for g w t h d

In parts of the just below under
limestone, permeable dolomite has found. Note,

In then are for
(indoor and outdoor swimming pools and two other

heat for which is entirely supplied by g e o t h d
energy, including

K B -3 A K B -

Figure 2. Temperature in



no at this site.
water flow a including the heat

and the injection without
with of (and low content of
and gas) no and

four bars. it has ban
at 102bars.

3).
the impermeable the

and the earth's the is higher
is to note the

in gas the
So, could be that a

of the ha a high

Bu-2 5 50

3 20
(1800) 5 2

The make possible to (and to
during water the well and to
inject it into the well It could to cold

(in the whentheannual
muchhigher The is on the

high at IO bar
well and lime thickness but the well

has low and high
porosity). Installedthermalpower at site

is 6.3 (direct 50 and 0.86
two heat pumps. But, during
only of the availablepower (direct)is

while the heat pumps do not work at

3 85 2
Mk-3 50 80 3

10
8 15

5 70 2
50 80 3

50

15
25 10
25

2 62 2
(1200)

2.2. the pre-feasibility study stage

At the a
by two exploratory (oil) The

wells is 4.1 and an their

be
with the of wells and

A of the well ha high but
not and the

a (6 is the
that the not be the

In Table 2 one basic test data. The
index is 450 bar. In the

with 3-5 bars and 125

stage of

for an flow rate 80

has highly
To such flow rate for each the

the (1984)
of 70 a 120 m thick

with four production and two injection in each In the
well form an

with of 1.2
to

30 I I -

The water 5 solids and gas
(85% about 15% and of

is below 10bars.
rock is pay, m)

with porosity 7.5%. The is
hydrostatic. The pore by a

about the 100 The
dependingon depth of top

to towns (10 and to
into electricity by a

on methods by
and 1985) shows that

with and inlet
70 power of 1.5 while of
an inlet of 140 power could be 2
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in by the
indication of

was a total lost of
(in of a high

(172 the top ofthe (2550
was

3. section In the

To aerated was to
the depth m when a short blowoutofa hot wata,

where a 7 inches ha
and cemented 4).

210

4. survey in the well VC-1

To a depth of 4790 the

Two 5 and 15 day
very permeable

cooled by
to the top of

by other

low lost

in the
for of

in the

total pay m and 16% was

a than A
completed 1991,

(about 10 bar). a
and an test haw

(200 250. Id It is thin volume of high
zones, which could short

test an
short time than one also indicated

possible short is a a
study, therefore no new is being

in a from the dolomite
24 solids and 30

with 59 The of the water is but
separated is not 20 bars.
In Table 2, test data the predicted production well

flow rate 20 25 bars
and 165 The of the
study is to a transport to the town
km) and a g w t h d into Two

wells would 88 injection and
as production).

1991) from lost data in an

and the index

2.3.Other reservoirs

1)haw incompletely by one
The wells at and

haw as exploratory web, and

wells were flow and
well have
day (4 15 and 65

3.DISCUSSION

in thin show
in the north of a

estimation of the localities
mentioned in this paper. The was based on the

that the flowrate in m e localities
wuld be

by pumps andlor by

The in like
make it to

in the which
is high (petroleum as the

g w t h d Such a value is

fracturing.

for
web 1984) or an

horizontalwell system et 1989)
the

Taking into consideration the mentioned to
and total

flow rate in Croatia is and t h d powa is 815
50 About 77% of the total

t h d two
(57%) and The

number ofw e b is 79 (including 29 injection).

in There are problems, the
distance (10 15 of the

from potential In (and thcir
in of by a

network. Therefore, in the very near
future, may not make a major
to of

for the future of

It is to predict of



4.CONCLUSIONS

In part of Croatia, the basin has
favorable natural for geothermal energy
development.

Most g e o t h d have been
hydrocarbon exploration total thermal
power is 815 (outlet 50

So far, g e o t h d is at
where installed thermal power is 15 but load factor

oil company with
has to make

feasibility studies for geothermal energy utilization at the two
most

We suggest speeding up such studies for the other
as well. it to provide energetic market
research as a part the of the
subregionswhere the geothermal are located.
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