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Abstract: Destructible fuels, variety to energy resources developing constantly and secure the 

energy, ecosystem problems due to the consumption of clean fuel energy and being renewable 

energy sources like solar, wind, biomass and etc caused a global attention to expand and 

developed the consumption of renewable energies and have increased the number of global 

consumers. This article studies the situation and developing of geothermal energy in Iran. These 

pages study the situation of power stations in Iran and different schemes about that. 

 

 

1- Introduction 

The heat energy existing on the crust is called earth heated energy. Core of the earth planet is the 

enormous source of this energy that comes up on the surface in different ways such as volcanic 

eruption hot water and due to the conductive feature. According to the speculations earth planet 

was a fire ball had been created about four billion years ago and has been cooling down 

gradually and be continued. Today this type of energy is used in different manner in different 

part of the world. By the time, the investigations apply the former energy supplying technology 

they have completed the new techniques of energy supplying. Endeavor to discover the sources 

of energy and technology transferring is important task should be done in the future. Exploiting 

of earth heated energy, as a potential source of energy at the depth of earth, is apart from the 

state of atmosphere and meets all the requirements of human being at present and future. The 

areas of earth having this energy potential are conforming to volcanic and seismic region. 
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2- History 

That is for a long time that man apply this type of energy with low temperature (springs of hot 

water) to bathing, washing and curing. Recently that is applied to supply energy in green houses, 

growing fish, and swimming pools, avoiding freezing sidewalks at winter heated and cooling 

systems in buildings and some industrial process. Apply this to produce electrician have been 

developed in 10 years ago. Looking at the volcanic mountains, man founded that there is a hot 

resource at the depth of the earth [1, 2]. 

 Between 16 an 17 DC  the first wells were created at the depth of more than 100 meters ,the fact 

became clear that as going closer to the core the temperature will increase it means in every 100 

meters  the temperature increases about 3 degrees[4]. In 1740 the thermometer was used to 

measure the heat of the depth in a mine located on Belfort in France. In 1870 new developed 

scientism techniques were used to study the warmth behavior of earth. For the first time in 1904 

in Larderlo, Italy, by using heated earth energy electrician was introduced yet these activities 

continued. Creating double orbit power station caused a great developing in introducing 

electrician from heated earth energy, nowadays due to the perfection of this technology; 

electrician is produced from underground hot water at usual temperature, more than 100 
0
C 

degrees. Heated pumps of heated earth have been developed lately. In a long time, developing in 

equipment relating to extracting of energy from dry and hot stones, under pressure layers and 

lava sources make a chance to use more of this type of energy [1, 2]. 

3- Geothermal Energy 

As a whole, the regions have accurate potential to exploit where contain 3 feature below;  

A- Warmth source; melted substance or stones near them (as a warmth source) located close to 

the surface of earth so that heated the water and consequently by making wells man is able to by 

extracting hot fluid approach the desired temperature.   

B- Intermediate fluid; transferor fluid in a heated earth system are the water transferring heat of 

resource on to the surface, atmosphere water, magma water  and fossils. 

C- Perforator environment; different layers of earth are porous so that the surface water and 

rainfall can be penetrated to the earth.  

Surface water due to the gravity and holes penetrate in to the earth, for a while come closer to the 

warm layers and absorbs its warmth due to the increase in temperature the water will lose its 

density and become lighter than cold water  

Passes from porous and naturally come on the surface of the earth and create some heat signs 

like hot water springs in deferent places. Naturally hot fluid passes from steams, sutures and 

faults come on the surface and create hot signs. To economic exploit of a heated earth system by 

making more wells more fluid will be available. This energy can be exploited in two ways;  
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A- Use in power station 

B- Not use in power station 

4- Introducing Electrician Process in Heated Earth Power Station 

Simply the power stations are in two kinds [1, 2]: 

4-1 Two Phases Heated Earth Power Station 

The fluid that is as a two-phase fluid created of liquid and vapor release from the wells, whatever 

the number of wells is more the amount of these will be more and consequently the production of 

electrician will be more. This fluid is gathered in a separating cylinder so that the liquid be 

separated from gas. The separated gas come to the turbine right away and moves the blades. The 

blades move the axe, and the axe moves the generator and creates positive and negatives poles 

and at the end electrician is produced.  

4-2 One–Phase Fluid Power Station 

Since the hot water flew in to the heated transformer and transfers its heat to another fluid having 

lower boiling spot than water, there is no need to a separating cylinder in this kind of power 

station. The factor fluid change in to the gas in this process and is transferred in to the turbine 

and introduces electrician. To increase the random of power station, these two kinds can be 

combined in parallel or at a raw or use a heated convertor. 

5- Projects in Iran 

5-1 Pre study of potential geothermal energy testing in all over Iran 

This starts in 1996 an ended in 1999 in all over Iran. This contains 3 phases [3, 5]:  

First phase; study the discover techniques in different countries 

Second phase; introduce 10 regions having potential in Iran 

Third phase; do geology and geochemical studies and calculate the temperature of cylinders of 

two regions of 10 regions introduced in second phase 

The conclusions of this are; 

To Pre study of geology and geophysics 

To Introduce 10 regions having potential 

To calculate the temperature in Tafton, Bazman ,Bijar and Takab 
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5-2 Pre study of potential heated earth energy testing in Khoi and Boshli 

The site of the project is located at Khoi and Boushli. Phase one of this research project was 

performed by Atomic Energy Organization of Iran, and completed in 2004. For performance of 

the next phases, the project was transferred to Renewable Energies Organization of Iran, and the 

results and recommendations are under consideration for performance of the next phases of the 

project. The results of discovery studies conducted in past years in geothermic regions of Boushli 

(southern Seilan) and Ghatour Valley (Khoi) suggest existence of geothermic reserves in this 

region. Drilling of a discovery well with depth of 600 m and operation conducted in that region 

showed that temperature rise per depth is higher normal (normal limit is about 3 degrees 

centigrade for every 100 meters), in such manner that temperature measured at depth of 500 m 

was higher than 100 degrees centigrade [5]. Other activities conducted in this project are as 

follows [5]: 

Preparation of 1/5000 topographic map of Ghatour Valley geothermic field 

Correspondences and negotiations on ammonium absorption chillers for use in geothermic 

refrigerators 

Studies and researches on power plants producing electricity from geothermic energy 

Study of the results obtained by Italian ENEL Company  

Study of hot springs 

Conducting complementary studies on potentiometry of geometric energy in Damavand 

 

5-3 Production, descriptive and injection Drilling Projects, and establishment of 3-5 MW 

geothermic packages  

The site of this project was located in KM 35 of Meshkinshahr after Muyil Village, on 

northwestern hillsides of Sabalan. 

Objectives of project include [5]: 

a) Discovery of development of Sabalan Geothermic Field (Meshkinshahr) for establishment of 

power plant with capacity of 55 MW in two phases. 

b) Achievement of technology of exploitation of geothermic resources in Iran and localization of 

knowledge associated with it. 

c) Identification of non-fossil potentials of energy resources. 

d) Diversity creation in Iran's energy basket. 
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e) Cultural, social and economical development of deprived areas. 

f) Environment protection through use of clean and renewable energy resources, and 

consequently, reducing consumption of fossil resources. 

Description of Project: 

This project was conducted in two phases, the phase one included discovery and evaluation of 

power plant potential of geothermic field, and the second phase (development of geothermic 

field for establishment of power plant) included: 

a) Drilling production, descriptive and injection well (20 wells in total) 

b) Setting up of 3-4 MW pilot power plants. 

c) Setting up of 50 MW power plant (after Fourth Development Plan) 

d) Environmental scanning during development of field. 

Abstract of activities conducted so far: 

Activities and results obtained in first phase [5]: 

- Conducting preliminary studies in the region. 

- Collection of environmental information. 

- Location of discovery and injection wells. 

- Drilling operation of discovery wells (preparation of geological and geophysical maps for 

locating discovery wells) 

- Site A: Drilling discovery well with depth of 3196 m and drilling injection well with 

depth 650 m. 

- Site B: Drilling discovery well with depth of 2265 m and drilling injection well with 

depth 650 m. 

- Site C: Drilling discovery well with depth of 3176 m.  

- Conducting operation of well logging, its results as obtained in phase 1 are shown in table 

1. 

- Conducting operations of test and exploration of well for obtaining parameters of outlet 

fluid. 
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Table 1: Results of sampling of wells of sites A and B 

Name of well 

and its 

location 

Depth of well 

(meter) 

Temperature 

of well 

Pressure of 

well (Bar) 

Temperature 

of fluid 

Enthalpy 

NWS2 

Sit A 

3196 250 3/3-4/1 110 980 

NWS4 

Sit B 

2265 245 5-10/5 130 1000 

Having calculated geometric parameters, the results mentioned in table 2 were obtained: 

Table 1: Results of sampling of wells of sites A and B 

Estimated power from well in sit A 1/5-2 (MWe) 

Estimated power from well in sit B 3/5-4 (MWe) 

 

Activities and results of phase 2 [5]: 

- Locating new wells for developing geothermic field. 

- Conducting repair, snow cleaning and pavement of roads. 

- Repairing sites A, B and C. 

- Revival of production wells of site A. 

- Drilling of the first descriptive well with depth of 2400 m at site D. 

- Drilling of the first injection well with depth of 1900 m at site B.  

-  Collection of information of hot springs in the region with aim of evaluation of probable 

environmental effects due to development of plan during drilling operation. 

 

Figure 1: A view of the power plant under construction in Meshkinshahr 
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6- Conclusion 

At present, except for hot springs and their recreational and medical uses, geothermic energy is 

left unused in Iran, especially when it come to electricity production. However, studies show that 

extensive studies are being conducted in Iran for discovering areas with geothermic power plant 

potential. Also, geothermic power plants are under construction in some regions. These show 

that application of this valuable energy resource will grow in near future, and one can hope that 

some of electricity required in Iran may be supplied by geothermic power plants.  
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