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ABSTRACT 
 Russia possesses unique reserves ofgeothermal energy 
for production of electricity, provision of district 
heating systems for industrial and agricultural needs. 
Exploitation of geothermal resources, implementation 
of drilling operations for geothermal fluid  production 
has been carried out in Russia and former Soviet 
Union for more than 60 years. Today almost all the 
territory of the country is well investigated. It was 
found that numerous regions have reserves of hot 
geothermal fluid with the temperature from 50 up to 
200�C at depth from 200 to 3000 m. These areas are 
located in the European part of Russia: Central region; 
Northern Caucasus; Daghestan; in Siberia: Baikal rift 
area, Krasnoyarsk region, Chukotka, Sakhalin. 
Kamchatka Peninsula and the Kuril Islands have the 
richest resources of geothermal power available for the 
production of up to 2000 MW of electricity and for 
more than 3000 MW of heat for district heating 
system. Utilization of geothermal resources in Russia 
is especially important for heat supply to northern 
territories of our country. In Russia more than 45% of 
total energy resources are used for heat supply of 
cities, settlements and industrial complexes. Up to 
30% of those energy resources can be provided using 
geothermal heat. Utilization of geothermal heat is 
planned in the following regions of Russia: Krasnodar 
Region (heat supply of Labinsk town as well as 
complex geothermal use in Rozoviy town), 
Kaliningrad Region and Kamchatka (heat supply of 
Yelizovo and construction of Pauzhetsky binary power 
plant of 2,5 MW capacity and extension of the existing 
Mutnovsky GeoPP (50 MW) utilize secondary steam 
for the production up to 12 MW of electricity. 

1. INTRODUCTION  
 The economical and political changes that have taken 
place in Russia greatly influence the way the power 
industry is developing. Power and heat generation in 
Russia mainly is based on fossil fuel utilization and 
operation of nuclear and hydro power plants. 
Nowadays contribution of geothermal energy is 
comparatively modest, although the country possesses 
significant geothermal resources. Contemporary 
economical situation in Russia depends on 

development of its energy potential. Difficulties with 
fuel transportation make the problem of power supply 
sounder, particularly in northern and eastern regions of 
the country. Under these circumstances, it is natural 
that the regions should strive to use their own energy 
resources and develop renewable sources of energy. In 
the Far Eastern regions, Sakhalin, the Kuril Islands, 
and, particularly, in Kamchatka, utilization of the 
Earth’s thermal energy is coming to be a subject of 
great importance. Figure 1 illustrates the main 
territories of Russia possessing geothermal power 
resources for industrial utilization. There are 8 main 
regions promising for “direct” utilization (heat supply 
to residential and industrial buildings, heating of 
greenhouses and soils, in the cattle breeding industry, 
fish farming, in industrial manufacture, for chemical 
elements extraction, for increase of a reservoir 
recovery, for frozen rocks melting, in balneology etc.), 
as well as for heat generation with application of heat 
pumps and power production at binary cycle GeoPP. 
One of them – region 5 (Kamchatka and the Kuril 
Islands) is region of active volcanoes being most 
promising for “direct” utilization of geothermal heat 
and construction of single and double flash GeoPP. 

So far 66 thermal water and steam-and-hydrothermal 
fields have been explored in Russia. Half of them is in 
operation providing approximately 1.5 mln Gkal of 
heat annually, which is equal to the annual 
replacement of almost 300 thousand tones of 
conventional fuel. Vartanjan, Komjagina (1999). 

2. SOUTHERN PART OF RUSSIA  
Daghestan Republic at the Northern Caucasus is one of 
the biggest area for the development of geothermal 
energy. Total amount of resources at the depth of 0,5-
5,5 km allows to obtain approximately 4 million 
m3/day of geothermal fluid. At present, more than 7,5 
million m3/year of hot water 50-1100 C is used in 
Daghestan. Among them, 17% as hot water; 43% for 
district heating; 20% for greenhouses and 3% for 
balneology and mineral water production.  Totally in 
Daghestan about 180 wells have been drilled at a depth 
from 200 to 5500 m. The regions of such towns as 
Kizlyar, Tarumovka and Jushnosukhokumsk, possess 
unique reserves of hot water. For instance, 
Tarumovskoye deposit has the reserves of geothermal 
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water of high salinity (200 g/l) with temperature up to 
195�C. Six wells have been drilled to depths of about 
5500 m, the deepest geothermal wells in Russia. Tests 
indicate high reservoir permeability with wells 

producing between 7,500 and 11,000 m3/day at 
wellhead pressures of 140-150 bara. Magamedov K.M. 
et. al. (1999) 

 

 

Figure 1: Promising geothermal area of Russia 
1 – Northern Caucasus (Alpine area), 2 – NorthernCaucasus (platform area), 3 – West Siberia, 4 – Baikal 
adjacent area, 5 - Kuril-Kamchatka region, 6 –Primorje, 7-8 – Okhotsko-Chukotsky volcanic belt 

 

Figure 2: Geothermal resources of the Sothern part of Russia (Krasnodar and Stavropol regions, Daghestan and 
Chechen Republics) 

 

In Caucasia and Ciscaucasia thermal waters make 
multilayer artesian basins in sediments of Mesozoic 
and Cenozoic era. Mineralization and temperature of 
these waters vary significantly: in fore deeps at depths 
of 1-2 km - from 0,5 to 65 g/kg and from 70 to 100ºС 
respectively, while on the Scythian platform at depths 
of 4-5 km – from 1 to 200 g/kg and from 50ºС to 
170ºС also respectively. Kononov, Polyak and Kozlov 

(2000). In Dagestan total amount of explored thermal 
water reserves makes 278 thous. m3/day with flowing 
operation, and with used water reinjection – 400 thous. 
m3/day, herein heat potential being equivalent to the 
annual replacement of 600 thousand tones of 
conventional fuel. Main explored thermal water 
resources with temperature between 40-1070С and 
mineralization between 1,5-27 g/l are located in the 
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Northern Dagestan. For the last 40 years 12 major 
thermal water fields have been discovered and 130 
wells have been drilled and prepared for exploitation 
in this region (Fig. 2). However presently only 15% of 
the potential of known thermal water reserves is used. 
Aliev, Palamarchuk and Badavov (2002). Krasnodar 
region also possesses significant reserves of 
geothermal heat. It has wide experience of geothermal 
energy source utilization. Thus, 50 geothermal wells 
are in service, which produce water in the amount of 
up to 10 mln. м3 having temperature between 75-
110ºС. Region wide-scale utilization of geothermal 
energy use in Krasnodar region will allow providing 
by 2020 up to 10% of all heat demand and up to 3% of 
all energy demand of the region. Geothermal energy 
has big perspectives in Krasnodar region. The 
aggregate heat capacity of geothermal fields being in 
service makes 238 MW. 

3. CENTRAL PART AND SIBERIA  
Besides the economical viability of widely located 
lowpotential geothermal resources utilization for heat 
and power generation is becoming more and more 
evident; such resources are mostly available in 
mineralized water fields with temperatures between 
30-800С (sometimes even up to 1000С) at depths 
between 1-2 km. Such resources are located in the 
central part of Middle-Russian basin (Moscow 
syneclise) that comprises 8 regions: Vologodsky, 
Ivanovsky, Kostromskoy, Moskovsky, Nizhegorodsky, 
Novgorodsky, Tverskoy and Yaroslavsky. There are 
also promising opportunities to efficiently utilize 
thermal waters in Leningrad and especially 
Kaliningrad regions. Efficiency of their utilization can 
be provided through application of heat pumps and 
binary circulating systems. Broad use of geothermal 
heat is possible in the center of the European part of 
Russia. Siberia also possesses geothermal heat 
reserves, which can be used for heat supply and 
agriculture. (Fig.1) Thermal waters of West Siberia 
platform form a big artesian basin in the platform 
cover being almost 3 mln. km 2 in area extent. At 
depths down to 3 km resources of thermal water with 
temperatures between 35 and 75 0С and mineralization 
between 1 and 25 g/kg are evaluated at 180m3/s. 
Injection of high mineralized thermal waters and 
brines requires their reinjection after using their heat 
potential to prevent pollution of the environment. 
Utilization of even 5% of their reserves will allow 
generating 834 mln Gkal/year, which will save 119 
mln. tones of conventional fuel. In Baikal adjacent 
area there are numerous thermal resources, flow rate of 
which may often reach many thousand of cubic meters 
a day with temperature varying between 30 and 80оС 
and higher. Usually mineralization of such waters does 
not exceed 0,6 g/l. If consider the chemical content of 
thermal waters, mostly they are alkaline, sulfate or 
sodium bicarbonate. The majority of these resources is 
located in Tunkinsky and Barguzinsky  cavities and 
along the coastline of Baikal lake. Kononov and 
Povarov (2005). There are also thermal water 

resources in Primorje and Okhotsko-Chukotsky 
volcanic belt. 

4. KAMCHATKA AND KURIL ISLANDS  
However, the richest geothermal heat reserves are in 
the Far East part of Russia. In particular, Kamchatka 
and the Kuril Islands (Fig. 3) have the richest 
resources, with a generating power capacity of up to 
2000 MW and of heat capacity no less than 3000 MW 
utilizing a steam water mixture and hot water. Since 
the middle of 50’s systematic geophysical surveys and 
drilling have been carried out in Kamchatka 
geothermal field. To date 385 wells have been drilled 
to depths of 170 to 1800 m including 44 wells 
producing a two-phase fluid at an emergence 
temperature of more than 160 0C. In 1966 
Pauzhetskaya geothermal power plant was 
commissioned south of Kamchatka; at present it is 
under successful operation generating the cheapest 
electricity in that region. The estimated potential of 
this geothermal field is about 50 MW (up to 30 years). 
Povarov (2000). 

 

  

Figure 3: Kamchatka and Kuril Islands – active 
volcanoes zones 

Practically all territory of Kamchatka has geothermal 
heat available in the form of hot water, two-phase fluid 
and steam. In the south of Kamchatka near the 
Pauzhetskaya GeoPP, exploration of the 
Koshelevskaya geothermal system has discovered 
resources sufficient for GeoPP, with a capacity of 
about 350 MW. North of Mutnovskaya GeoPP there 
are resources available for the generation of 180-200 
MW. The eastern part of Kamchatka is estimated rich 
of high temperature geothermal water resources, for a 
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power capacity of about 250 MW. In the center and 
northern part of Kamchatka the estimated power 
capacity of the geothermal resources with temperatures 
above 150�C is 550 MW, and the estimated heat 
capacity of the geothermal resources with temperatures 
below 150 0C is up to 600 MW. Nowadays there are 5 
geothermal power plants in Kamchatka and the Kuril 
Islands under successful operation and 2 more under 
construction (Fig. 4). Main high potential (steam and 
hydrothermal) systems of Kamchatka are: Mutnovsky, 
Pauzhetsky, Koshelevsky, Bolshebanny and Kireunsky 
fields. At present power and heat supply of Kuril 
Islands is mostly fulfilled from diesel electricity 
generators and heating boiler-houses operating on 
imported coal. At the same time, Kuril Islands are rich 
with geothermal resources. Their expected capacity 
reaches 300 MW. Geothermal power and heat plants of 
required capacity can be constructed in the vicinity of 
each large settlement, operating or planned facilities of 
Kuril Islands - on Kunashir, Iturup, Paramushir 
islands, etc. Several geothermal reservoirs were 
explored and several geothermal manifestations were 

detected at the mentioned islands. For example, at 
Kunashir Island, according to exploration works data, 
the expected reserves of the geothermal reservoir 
"Goryachy Plyazh - Mendeleyevskoye" are estimated 
at 52 MW. The expected reserves of the most northern 
island of Kuril ridge - Paramushir, calculated by 
various methods, can support operation of a 
geothermal power plant with capacity of 15- 100 MW. 
A similar geothermal power complex is under 
construction at Iturup Island. It will permit supplying 
electricity for Kurilsk city. Construction of a 
geothermal power plant is implemented on site at the 
foot of Baransky volcano, 21 km away from Kurilsk 
city. Two power modules were installed on two sites, 
with total capacity of 3.6 MW. In 2006 I start-up 
complex with capacity of 1.8 MW was commissioned. 
Reserves of fluid for Okeansky reservoir, 
"Kipyashchy" area, ensure a geothermal power plant’s 
capacity of 5.0 MW. Geothermal heat supply of 
Kurilsk city is not planned, due to the terrain relief 
complexity. 

 

 

Figure 4: Location of existing geothermal power plants in Kamchatka and Kuril Islands 

 

5. LOCAL GEOTHERMAL DISTRICT 
HEATING AND POWER SUPPLY SYSTEMS 

Direct use of geothermal resources is mostly 
developed in Kuril-Kamchatka region, Dagestan and 
Krasnodar Krai, and first of all for heat supply and 
green houses heating. Development of geothermal 
resources is also very promising in such regions as 
West Siberia, Baikal adjacent area, Chukotka, 
Primorje, Sakhalin. Besides economical viability of 

utilizing widely available low potential geothermal 
resources (located in mineralized water with 
temperature between 30 and 80/even 100ºC) fields at 
depths of 1-2 km for heat and power supply is quite 
evident. Such resources can be found in the central 
part of Middle Russian basin. There are also promising 
opportunities to utilize thermal water in Leningrad and 
especially in Kaliningrad regions. In line with 
construction of series of traditional single flash or 
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double flash geothermal power plants and geothermal 
binary cycle power plants in Kamchatka and Kuril 
Islands, there are other promising projects in Russia 
being at different stages of their development: 

• District heating and electricity supply systems for 
Labinsk City, Krasnodar Krai;  

• Complex utilization of geothermal resources in 
Stavropol Krai; 

• District heating and electricity supply of Svetly 
town, Kaliningrad region. 

Construction of new high efficient binary cycle power 
plants, application of heat pumps and new 
technologies for dwelling and industrial facilities 
heating would radically improve the energy supply 
balance of Russia. 

6. CONCLUSIONS 
Russia, unlike many other countries, possesses unique 
natural resources. Fossil fuel reserves are huge in our 
country, and comparing to the world ones make up: 
35% for gas, 33% for wood, 12% for oil, but in the 
same time it possesses enormous reserves of 
geothermal heat, which energy potential 8-12 times 
exceeds all hydrocarbon fuel energy potential, and 
which could radically change the energy balance. 
Summarizing the situation with geothermal energy 
utilization in Russia first of all we should mention 
once again that in Kamchatka three geothermal power 
plants are in successful operation: 12 MW and 50 MW 
on Verkhne- Mutnovsky and Mutnovsky fields 
respectively and 11 MW on Pauzhetsky field. Povarov 
(2000).  On Kuril Islands (Kunashir and Iturup) there 
are two small GeoPP with capacities of 3,6 MW, 
which are also in successful operation. Utilization of 
geothermal heat is planned in the following regions of 
Russia: Krasnodar Krai (heat supply of Ust-Labinsk 
and Labinsk towns as well as complex geothermal use 
in Mostovskoy Region), Kaliningrad Region (energy 
and heat supply of Svetly town), Kamchatka Region 
(heat supply of Yelizovo district and construction of 
Pauzhetsky binary power plant 2,5 MW capacity and 
extension of  existing Mutnovsky GeoPP). 
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Tables A-G 
 

Table A: Present and planned geothermal power plants, total numbers 

 Geothermal Power Plants Total Electric Power  
in the country Share of geothermal in total 

 Capacity 
(MWe) 

Production 
(GWhe/yr) 

Capacity 
(MWe) 

Production 
(GWhe/yr) 

Capacity  
(%) 

Production 
(%) 

In operation  
end of 2012 81.9 440.7     

Under 
construction 
 end of 2012 

5.7 30     

Total projected 
 by 2015 87.6 470     

 

Table B: Existing geothermal power plants, individual sites 

Locality Plant Name Year 
commiss. 

No of 
units Status Type 

Total inst. 
Capacity 
(MWe) 

Total run-
ning cap. 
(MWe) 

2012 
product. 

(GWhe/y) 

Kamchatka Pauzhets-
kaya GeoPP 1966 3 O 1 F 14.5 1 8 - 9 59.5 2 

Kamchatka 
Verkhne-
Mutnovs-
kaya GeoPP  

1999 3 O 1 F 12  58.3 2 

Kamchatka Mutnovs-
kaya GeoPP 2002 2 O 1 F 50  322.9 2 

Kuril Isl., 
Kunashir 

Mendeleevs-
kaya GeoPP 2007 1 O 1 F 1.8 3  n/a 

Kuril Isl. 
Kunashir 

Okeanskaya 
GeoPP 2007 2 O 1 F 3.6  n/a 

total  11   81.9  440.7 

Key for status: Key for type: 

O 

N 

R 

Operating 

Not operating (temporarily) 

Retired 

D 

1F 

2F 

Dry Steam 

Single Flash 

Double Flash 

B-ORC 

B-Kal 

O 

Binary (ORC) 

Binary (Kalina)  

Other 

1 2.5 MWe under construction or planned                             2 data for 2008 
3 3.2 MWe under construction or planned    
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Table C: Present and planned geothermal district heating (DH) plants and other direct uses, total numbers * 

* Geothermal district heating plants are not available in the country. 

 

Table D: Existing geothermal district heating (DH) plants, individual sites * 

* Geothermal district heating plants are not available in the country. 

 

Table E: Shallow geothermal energy, ground source heat pumps (GSHP) * 

 Geothermal Heat Pumps (GSHP), total New GSHP in 2012 

 Number Capacity 
(MWth) 

Production 
(GWhth/yr)  

Number Capacity 
(MWth) 

Share in new 
constr. (%) 

In operation  
end of 2012 

Some 1000   Some 100   

Projected 
by 2015 

   

* Hirvonen, J. at EHPA conference 2007: “Some hundreds of heat pumps per year (IVT, NIBE, THERMIA, 
Viessman); challenging business culture. No statistics.“ 

 

Table F: Investment and Employment in geothermal energy * 

* No data or estimation available. 

 

Table G: Incentives, Information, Education * 

* No information available for this table 

 


