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GEOTHERMAL ENERGY RESOURCES IN ALBANIA IN GENERAL AND KORCA 
PREFECTURE/COUNTY IN PARTICULAR 

 
 
Introduction: Energy Supply in Albania  
 

Even for a country like Albania where over 95% of electricity and 20-23% of total 
primary sources are provided by hydro, use of other renewables is important 
because improves security of energy supply and energy sector sustainability. If we 
add to these positive facts reduction of foreign trade deficit for any net importer 
country – and Albania is such a country – it is clear why an analysis of the status of 
RE development in comparison with other similar countries is important too. 
Worldwide, in the last decade, most of the debate concerning the promotion of 
renewable sources was focused on the financial support schemes and on improving 
grid access conditions for renewable electricity. No doubt, these are essential issues 
which will continue to be in the center of policy makers’ attention now and in the 
future. However, during the last few years, “the importance of” identifying and 
“tackling non-financial and non-technical barriers to renewable electricity has 
attracted attention of analysts” and governments1. 
 
For any country, energy renewable sources development is important because helps 
country to fulfill at least 2 of its strategic objectives: security of supply and 
sustainability. However, Albania is a special case because its electricity generation is 
done in large majority using hydro big and medium sized power plants. Also, about 
10-13% of the Total Primary Energy Sources (TPES) of the country – including 
imports – are provided by biomass, especially wood for fire.  
 
However, the country’s reliance on hydropower makes it vulnerable to changes in 
hydrologic conditions, as witnessed during a period of drought in 2007, 2011and this 
reduced dramatically the electricity security of supply. In this respect, the World Bank 
organized a conference to analyze increased risk of bad hydrology as effect of 
climate change in Albania2. Even if the next following 3 years (2008, 2009, 2010) 
recorded normal hydrological conditions, the threat still remains, since it is almost 
clear that power generation from hydro on ongoing year (2011) is lower than 
average. Another difficulty is the continuing delay of hydro power plants equipment 
rehabilitation that carries to the reduction of their energy availability. 
 
On the other hand, Albania has important imports of energy which vary – depending 
on yearly conditions - between 30 and 60% of TPES. Renewable energy can be a 
solution for reducing this strategic dependence on imports and improve not only 
security of energy supply but also country’s economic and political macro security by 
decreasing country’s budget deficit. Finally, development of renewable energy 
projects attracts foreign investment and generates new jobs for a Albania with lower 
level of income per capita. 

                                                
1 Assessment of non-cost barriers to renewable energy growth in EU Member States - AEON 

DG TREN No. TREN/D1/48 – 2008. Final Report 

2 2009 
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According to the most recent energy balance for Albania issued by International 
Energy Agency (IEA) – for 2008 – from a total net consumption of primary energy 
sources of 2088 ktoe only a equivalent of 333 ktoe are generated by hydro and other 
RE sources, so a share of 15.9 %. The biomass contribution in TPES was about 
10%. 
 
1.  Geothermal energy in Albania in general as well as in main parts of Korca 
Prefecture in particular 
Geothermal resource consists of underground layers or springs that contain water 
with a temperature level which is enough to gain useful forms of energy. Usually, the 
water is heated through the highest temperatures in the earth core. The water 
temperate level can be used in the buildings for heating in low temperature directly 
or with the help of heat pumps. In case of very high temperatures or when the water 
is in the form of steam, electricity is produced. Here, focus is on the utilization of 
geothermal resources for heating purposes, where it is expected that most resources 
are on a moderate temperature level, i.e. they need to be ‘thermally treated’ by heat 
pumps. 
 

Albanidet represent the main geological structures laid out in Albanian 
territory in general as well as in main parts of Korca in Particular. They are localized 
between Dinaridëve in the north and Helenidëve in the south. Together they form 
Dinarik Branch of Mediterranean Alpine Belt. In the depth up to 500 m, the 
temperature is 12-15°C and over  500 m is 21-41°C. In the depth  6000 m in the 
center of the sedimental ponds the temperature goes up to 105.8°C. In this pond 
geothermal gradient is about 18.7 mK/m.in the south direction, in the  Ofiolitik belt 
the gradient has maximum values abot  32.2 mK/m. Geothermal situation of  
Albanideve offers two direction for geothermal energy using, which up to now is not 
used.  
 
First, thermal sources in low enthalpy and maximum temperature up to 80°C. 
These are natural resources in Albanian territory from the south part of Albania near 
the border Albania-Greece , even in north-east part. Second, using the deep vertical 
wells. A considerable number of abounded gas and oil wells may be used for 
geothermal purposes. Actually, Albania is in the study phase for the possibilities of 
the exploitation of Geothermal Energy.             
 
2 Methods use for the study  

Geothermal studies made in Albania have been oriented in the studies of trying to 
know the distribution of geothermal fields and sources of thermal waters and wells.  
Also it is calculated the geothermal gradient and the density of hot water discharge 
from those natural geothermal resources. There have been made measurements for 
temperatures in 145 m deep wells and shalow ones, in mines in different levels.  
 
The temperature in the wells has been registered in regular intervals. Absolut 

mistake from the measurements is 0.3C. The measurements have been carried out 
in the sustainable regime of wells filled with water and clay. The collected data have 
been registered and processed, using analyses of the first and second grade. There 
have been founded even the chemical components of the water. It has been 
assessed the hydrology compound of the resources and wells.  
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Geothermal studies have been layed out in all Albanian territory. In the west part, 
where the oil and gas reserves are located, the temperature is registered in 120 
wells. In the north-east and south-east part have been studied about 25 drilling and 8 
thermal water resources. Also chemical analyses has been carried out.  

 
3 Results 
Results of geothermal studies have been shown in the maps and geothermal 
sections. Temperature maps have been collected in different level up to 5000m 
depth. Also have been created geothermal gradient maps and hot flow density for 
Albania in general as well as in main parts of Korca in particular. In the following, 
author has prepared three important maps which are the basic parameters of 
geothermal energy for Albania in general and for Korca in particular.  
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Figure 1.: Heat Flow Density Map 
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Figure 2.: Geothermal Thematic Map 
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Figure 3.: Temperature Map at the depth 100 m 
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4 Geothermal areas and their reservoirs  
There are a lot of thermal wells and sources with low enthalpy in Albania in 

general as well as in main parts of Korca in particular. The temperature of the water 
goes up to 60°C. These thermal water resources are located mainly in the regions 
with tectonic fracture. The water moves through carbonic rocks in several km deepth. 
The water of these sources contains salt, bromium jodur, absorbed gas and some 
organic substances. In most of oil and gas wells there are several thermal water 
sources which come out with a temperature of interval of 32-65.5°C.  
 
Table 1: Geothermal resources and their main characteristics   

N of 
wells 

location  
Temperature 

in C 
salt  mg/l Flow l/s 

1 Llixha Elbasan 60 0.3 15 

2 Peshkopi 5-43 9 14-17 

3 Kranë-Sarandë   34  <10 

4 Langareci-Përmet 6-31  30-40 

5 Shupal-Tiranë 29.5  >10 

6 
Sarandoporo-
Leskovik 
(Korca Prefecture) 

26.7  >10 

7 Tervoll- Gramsh 24  >10 

8 Mamurras-Tiranë 21 26 >10 

 
Geothermal water resources and wells are located in three spaces (zones). 

Krujë, Ardenicës,and Korca area (including the Peshkopia). Also there are even 
separated resources. Geothermal reservoirs are located in sismic active belts 
locations. Thermal waters contain high free CO2, which varies from 0.004 – 0.5425 
g/l for example: 

 0.004 g/l in geothermal well of Ardenica. 

 0.0783 g/l thermal resources of Mamurras. 

 0.196 g/l thermal resources of Llixhas. 

 0.5425 g/l thermal resources of Korca area (including Peshkopi). 
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Figure 4: Geothermal Clinics of Elbasan 

 

 
Figure 5: Geothermal Energy of Permet-Leskovik zone 

 
a) Geothermal Space of Kruja (second zone) has the biggest geothermal resources 

in Albania, with a total length 180 Km and width of 4.5 Km, identifying 5.9 x 108 – 
5.1 x 109 GJ. The geothermal zone starts in Adriatic Sea, in the north-west part of 
Tirana and keep going in the south-east part in Greek territory.  
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b) Thermal spaces of Ardenica (first zone) is concentrated in the coastline. The 
water comes out from the wells with a temperature 32-38°C, and flow 15-18 l/s. 
The thickness of water layers in Ardenica is about 900 m, starting from 1095-
1955 m. Water sand layers has a thickness which goes from some cm up to 15-
20 m. 

 
c) Geothermal spaces of Peshkopia-Elbasan-Korca-Leskovik Areas (including 

Peshkopia) (third zone) is located in the north-east part of Albania, 2 Km in the 
east part of Peshkopia and continue up to Leskovik. There are located some 
thermal resources near of each other. Flow is 14-17 l/s. Water temperature is 
43.5°C. 
 

From above mentioned analyze results that the status of geothermal regime of the 
surface is of such a levels that allows exploitation of their heat for heating or 
conditioning spaces of offices, hospitals, libraries, schools, theaters and cinemas, 
aero ports, even houses. The heat of these layers has caused the heating of waters 
of the zone.  
 

Table 2: Main data of geothermal wells 
N
° 

Name Temperature në °C Salt  mg/l Flow l/s 

1 
Kozani – 8 

Part of Peshkopia—Elbasan-Korca-
Leskovik belt 

65.5 4.6 4.5 

2 Ishmi 1/b 64 19.3 3.5 

3 Galigati 2 45-50 5.7 0.9 

4 Bubullima 5 48-50 35  

5 Ardenica 3 38 15-18 15-18 

6 Ardenica 12 32   

7 Semani 1 35 5 5 

8 Verbasi 2 29.3 1-3 1-3 

 
Temperatures of water layers have been calculated of 145-250°C. Surface 

temperature is calculated from 30°C to 65.5°C. The flow is about  3.5-15 l/s. 
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Figure 6: Pusi Kozani – 8 (Part of Peshkopia—Elbasan-Korca-Leskovik belt 

geothermal resources) 
 
From hot water may be produced several chemical elements like jodine, 

brom, clorand other natural salts, necessary for preparation of different 
medicaments. Sulfhidrytes and CO2 may be produced from these waters.  
 
Based on geothermal energy capacities in Albania and also world experience 
according to the exploitation of this source of energy, it has to be stressed that there 
are possibilities in Albania in general as well as in main parts of Korca in particular 
for building new businesses in some directions by utilizing the geothermal resources: 
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Cascade and integral using of the heat of geothermal waters.  

Since the zones where these resources are located are urban areas in 
general the use of thermal waters becomes more easy. Up to now 
some of the thermal waters in Albania are used for medical support 
(Peshkopi-Elbasan-Korce-Leskovik, Bilaj of Fushkrujes). But these 
waters may be used also for curative purposes for different 
deaseses.  
a)   geothermal ecotourism. It has to be mentioned that in Italy 
geothermal complexes are visited by 2.5 milion turist /year. It may have 
be constructed hotels with hot water pools, with sauna, intertainment 
bars also in Albania especially on Peshkopi-Elbasan-Korce-Leskovik 
and Bilaj of Fushkruje.   
b)  Modern medical clinics: in order to attract tourists who like to 

use geothermal water building up modern clinics will be good business 
for the areas of Peshkopi-Elbasan-Korce-Leskovik, Bilaj of Fushkruja 

 c)  Heating of greenhouses and the development of 
 acquaculture  
 d)  Releasing of useful minerals and salts.  

 
 
 

5. TEKNOLOGIES FOR USING GEOTHERMAL ENERGY  
5.1  SPACE HEATING  

The wells are constructed in the garden of the houses in a distance of 8 m from each 
other, they are 65m deep and have hot probe made by four plastic pipes, with a 
diameter of 25mm, in which circulates a containing of 75% water and 25% 
glikopropilen (which prevent freezing). The space between the hole and probe is 
filled with a mixture of the cement and clay. Specific average of the location of the 
probe is 50W/m. Land temperature in in the deep is 10°C. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Scheme of a system with a pipe installed in a well with small diameter  
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Figure 8: System with heating pump connected to the land  

 
The system consists: 

1. Absorbing heat ground and serving as artificial “geothermal resources” 
through vertical wells. 

2. The heat is absorbed from the ground in a constant temperature and it is 
transported through fluid in a heating pump.  
After that, it is returned to the hot probe, in order to help the circulation in the 
well.  

 
 

5.2 CASCADE USING OF GEOTHERMAL ENERGY  
 

Diagram shows the scheme of regional heating with distributing cascade of hot water 
from 90°C/70°C to 60°C/45°C and finally 45°C/30°C, which is an injected 
temperature. 
 
 
6. ENVIRONMENTAL IMPACT OF GEOTHERMAL ENERGY  

 
To evaluate the environmental impact of geothermal energy the following figures 9 
and 10 are given: 
 
 Comparing of the emission of CO2 emitted by a Geothermal THPP and a TPP 
using conventional fuel like (gas, wood, coal). 
 
Comparing of the amount of dangerous gases (gr/kWh) through a system 
with solar fuel and heating pumps water/water, which work with geothermal 
energy.  
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Figure 9: CO2 emissions per unit of electricity generation (g/kWh) (for steam 
geothermal, combine cycle (natural gas-gas&steam turbine); natural gas-steam 
turbine; natural gas-gas turbine; oil steam turbine; wood-steam turbine; coal-steam 
turbine) 
 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 10: Gases emissions for heating pumps and district heating  
 
 
7. ECONOMIC PARAMETERS  
7.1 Economic Parameters of Geothermal Energy – Case Study 
7.1.1 Electricity Generation: Cost items  

The cost of electricity generation by a geothermal TPP, which is high, is depended 
on specific characteristics of fields and geothermal fluids. Processes which 
contribute to the cost of electricity production include: Searcing . Costs of these 
activities have been seen either as investments or losses related to the fact that 

Gazi CO2 i cliruar per njesi te energjise elektrike te prodhuar (gr/kWh)
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geothermal field is productive or not. In general these costs are 0.5 - 1.5% ( of the 
investment). 
 
 Drilling. Drilling cost is big and variable according to the parameters of the 

generation and it is calculated to be about 30 – 60% of electricity generation cost. 
In addition it have to be calculated even the cost for infrastructure (roads, Putting 
the towers in the well, processes of the well concreting, water supply, etc) and 
also cost of the measurements and other geophysical works.  
 

 Construction of the intake of the water of an electrical plant. This is 30 – 
50% of the total cost.  

 
 Maintaince of the Plant  New wells one for every 10 Mwe) has to be drilled in 8 

– 10 years. In addition, existing wells have to be maintained, in order to keep a 
constant flow and also different parts of the intake of the water and machineries 
have to be replaced time to time. These expenses are calculated to be 3 – 5% of 
the cost of one kWh. 

 
 Operation cost and cost of planed maintenance. These features varies 

according to the characteristics of geotermal field and interest rate. They may be 
relatively low for the operation, but high in the maintenance. In some cases, costs 
are increased as a result of the rules related to the environment protection 
(reduction of H2S) Finally the cost of one kWh generated by a Geothermal TPP 
varies from 3–10 cent.  

 
7.2 Direct using: Cost in different projects  

Parameters that impact the cost of one kWh generated by a Geothermal TPP are 
introduced also in the cost of the production of the thermal energy, but they are 
limited. The cost for the distribution network from the intake of the geothermal fluid is 
added and the cost for the thermal Power Plant is reduced. Reservuars with low 
temperatures are located in depth more than 2000 m and in general the demand for 
thermal energy is met by 1 to 4 wells. But, if the thermal energy demand is modest 
and it is not necessary for all year, the impact of an failed drilling, or high cost of the 
fluid treatment, may be fatal and with very high cost for repairing it. In the cost of the 
energy from Geothermal resources are reflected: 
 The cost for the drilling the well and defining the characteristics of the fluid 

This is calculated to be 25-75 % of the investment cost  
 

 The construction of the heat exchange Plant, Treatment fluid Plant (if it is 
necessary), development of the system for increasing the temperature and 
additional system (if they are necessary) which contain pumps and boilers. 
These expenditures are about 25-75 % of the investment cost.  

 
 Operation and Maintenance . These expenditures are calculated to be 10-80 % 

of the general cost  
Total amount invested on two fist points may go to from  320 US $ to 1500 US $ 
/kWt and it is calculated to be 20-90 % of unit cost of thermal energy generated. So 
the unit cost of thermal energy results to be 0.15-2.5 cent per MJ. Anyway 

cogeneration of electricity and thermal energy will reduce the cost of thermal energy 
generated.  
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8. ECONOMIC ASSESSMENT FOR DIFFERENT SCHEMES  
 

From the data available results that the investment cost for geothermal heating 
systems are 42 – 260 Euro/m2 of the size of the building. When groundwater serves 
as heating resource the cost would be lower. Maximum cost results if as a heating 
resource serves surface water and to come out the heat is needed development of 
the wells in 100m deep, to put vertical heating exchange. Maximum cost for a full 
assessment in the following are introduced some preventives, in order to analyze 2 
items system installation cost, the expenditures for electricity and oil consumption of 
the heating systems with boilers, according to actual prices in Albania. The building 
is a hotel with these features:  
 
Building: Hotel 
Total surface for thre floors       610m2 
Power for heating         68.5 kW 
Heating period          1170 h/year  
Total energy         80145 kWh/ year 
 
Heating system, four variants are analysed: 

a) Well – geothermal heating pump 
b) Well– vertical exchanger – heating pump 
c) oil boiler 
d) conditioner split  

 

General cost of installation 

a) Well- geothermal heating pump    43.000 Euro  
b) Wells – vertical exchanger     68.461 Euro  
c) oil boiler        27.000 Euro  
d) Conditioner  split “General”     15.600 Euro  

 
Installation cost/m2 : 

a) Well – geothermal heating pump 
        70.49 Euro/m2  

b) Wells – vertical exchanger     112.23 Euro/m2  
c) oil boiler        44.26 Euro/m2  
d) Conditioner  split “General”     25.57 Euro/m2  

 
Annual operative cost of electricity consumption, or fuel during  1170 hours, to make 
possible operation of the heating system: 

a) Well – geothermal heating pump 
      33.304kWh  4.829 Euro  

b) Wells – vertical exchanger heating pump 33.304kWh  4.829 Euro  
c) oil boiler      8.000 litra diesel 7.200 Euro  
d) Conditioner  split “General”  52.650kWh  7.634 Euro  

 
Total cost for  20 years: (annual operating cost fro 20 years+ installation cost): 

a) Well – geothermal heating pump 
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b)          139.582 Euro  
c) Wells – vertical exchanger Heating Pump    165.043 Euro  
d) oil boiler        171.000 Euro  
e) Conditioner  split “General”     168.258 Euro 

 
Cost/ kWh required for heating : 

a) Well – geothermal heating pomp 
b)          0.087 Euro/kWh  
c) Wells – vertical exchanger heating Pump   0.103 Euro/kWh 
d) oil boiler        0.107 Euro/kWh 
e) Conditioner  split “General”     0.105 Euro/kWh 

Cost/  kW installed just for the first year  
 

f) Well – geothermal heating pomp 
g)          698 Euro/kWt  
h) Wells – vertical exchanger  heating Pump  1070 Euro/kWt 
i) oil boiler        499 Euro/kWt 
j) Conditioner  split “General””     339 Euro/kWt 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11 is shown the unit cost Euro/kWh for four cases.  
 
In the following is shown the graph of the payback period for 4 alternatives:  
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Figure 12: PBP for four cases (AC split unit; Diesel Boiler; Geothermal unit & Heating 
pumps; Only Geothermal unit) 
 
Economic calculations are based on the loan taken by investor with an interest rate 
r=10%, and a longevity of 20 years. Electricity price is taken 0.145 Euro/kWh 
(14.5lek/kWh), oil price 1.25Euro/liter (160 lek/liter). As it is shown in the figures 11 
and 12 Pay Back period is shorter in the alternative with AC Split Unit, then oil boiler, 
Well – geothermal pump and Well  – KV – Geothermal heating pump.  
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9. MEASURES FOR GEOTHERMAL ENERGY PENETRATION IN KORCA 
PREFECTURE 
 
Actually, geothermal energy in Albania is used just for medical support on primitive 
geothermal clinics. There are known just geothermal energy resources, which have 
low potential enthalpy or low hot water temperature (up to 65.5 0C), that means that 
cannot be generated electricity from geothermal energy. Geothermal energy may be 
used just for space heating and hot water energy demand. It may be used in this 
alternative Geothermal Resource of Pusit Kozani – 8 (one of many used ex-
petroleum and natural gas wells in the Peshkopi-Elbasan-Korca-Leskovik 

geothermal zones) where the temperature in the exit is 65.5C, and indirectly, drilling 

wells, into the ground which we take a water temperature about 20C good one 
temperature for operation of heating pumps.  
 
Having such a low potential it is not foreseeen in National Strategy of Energy. Up to 
now there is no any investment on geothermal energy in Albania, expect some 
demostration projects made via small grants of UNDP.  

 
Such a project has to be seen as efficient long term investment and they have 

to be promoted. Several countries have taken following measures, in order to 
promote geothermal energy and their experience should be followed as well as in 
Albania in general and Peshkopi-Elbasan-Korca-Leskovik geothermal zones in 
particular:   

1) Strengthening of necessary infrastructure for the development of 
geothermal energy source, through different trainings and securing 
funding, facility in information exchange etc. 

2) Giving grants, having loans with low interest rate, excluding taxes, 
reducing them, and other incentive schemes aiming promotion of the 
investments and using geothermal energy especially in building up modern 
geothermal clinics and ecotourism sector using geothermal energy in 
cascade mode (for curative purposes, meeting space heating energy 
demand, meeting hot water demand and using it for green houses as well 
as). 

3) Establishing faster track licensing procedures from Peshkopi-Elbasan-
Korca-Leskovik geothermal zones for investors who are looking to invest 
in ecotourism using geothermal resources.  

 
 
 


