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GEOTHERMAL ENERGY PROJECT: Electric geothermal station based on isolated from 
formation fluids single well (hereinafter ■ EGS-ISW), which produces 8 MW of primary heat 
energy into electricity, converts into electric energy more than 5 MW energy, which generates 
hydrogen with a capacity of more than 10 kg / h at a price of less than $0.67 / kg is proposed. It is 
noted the following: 1) Geothermal energy is the planet's own energy, which depends on its mass 
and has a stable heat flow into open space on the surface. Thus, for the Earth at a depth of 50 m for 
a constant temperature of 10 °С according to the Stefan-Boltzmann Law, it is equal to 365 W/m2.  

Heat flux densities with depths increase with increasing total geostatic pressure and 
gravitational energy in a unit volume of the geological environment, which form a normal vertical 
temperature gradient at 0.03 °С / m. The peculiarity of the geological environment is that each of its 
elementary objects is both a source and transmitter of thermal energy that travels from the center of 
the Earth to its surface. In addition to geostatic pressure and gravitational energy, forming a normal 
temperature gradient, the factors of temperature formation of the elementary object of the 
geological environment are: close magmatic activity, horizontal pressures, physics-chemical 
processes, porosity, fluid saturation, interaction of the whole object with infra-red waves. The 
industrial value is the normal temperature gradient, which at depths greater than 3000 m for certain 
rocks is more than 100 °С. 2) On the territory of Ukraine, according to the geothermal Atlas 
developed by Institute of Geophysics named after S.I.Subbotin, National Academy of Sciences of 
Ukraine, at depths of more than 3000 m rocks have temperatures from 70 °С to 150 °С. Geothermal 
active zones, where temperatures are higher than 100 °С, occupy 61.5% of the territory of Ukraine, 
where 67% of the population lives and 64% of Gross Domestic Product (GDP) is produced. 3) 
Experience in the construction of deep wells for oil and gas shows that on the Earth's surface during 
drilling and rinsing wells flushing fluid for months, as long as the process of deepening from a 
depth of 3000 m, carries thermal energy up to 8 MW. This energy increases with increasing drilling 
depth. 4) Special experimental-scientific studies of the calorific value of dry rocks from the wells 
with a depth of 4000 m and 5300 m, lined with a column with a diameter of 245 mm, proved that 
geothermal energy has the power more than 9 MW at maximum productivity of flushing fluid 
circulation in the well and receiving tanks.[1]  

The temperature of the washing liquid in the receiving tanks with a volume of 150 m3 on the 
ground and 132 m3 in the well in 24 hours reached 70 °С at an ambient temperature of 0 °С and a 
capacity of 52 kg/s (42 1/s), with a specific heat of 3500 J/(kg°С) and its density of 1.25 g/cm3. 5) 
The developed "Theory of Geothermal Energy" allowed to develop an engineering method for 
determining the “Geothermal resource" (GTR) in MW of a single well, which set the standard value 
of thermal energy generation at 10 MW for: wells with a depth of 4000 m, bottom temperature  
120 °С, casing diameter 245 mm, productivity of circulation of 30 1/s. 6) A feasibility study has 
been developed for the geothermal industry of Ukraine based on the energy model of hydrocarbon 
resources development, which proves that the cost of 1 Gcal of geothermal energy is twice less than 
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the cost of 1 Gcal of thermal energy from natural gas combustion at the same cost with a service life 
of 50 years. This is more than 3 times cheaper compared to the actual service life of a gas well 
during15 years and annual capital works to increase productivity. 7) Patented UA №92743 dated 
26.08.2014, geological term "Geothermal resource" (GTR) with the definition of thermal energy 
power generated by a single deep well isolated from formation fluids. The know-how of the patent 
contains a technical solution for the development of GTR system ORC with an efficiency of more 
than 25% for the generation of hydrogen at a price less than 5.8 UAH / kg (as of 2014 at the rate of 
$ to 8 equal 8.64). 8) Developed EGS-ISW technology, which will generate 8 MW of energy, or 0.5 
of electric energy, or 10 kg / h of hydrogen based on drilled near the village. Nove Misto, Lviv 
region 5 km from the border with Poland, a well with a depth of 4702 m, which is state-owned.[2] 

Innovations of the proposed technology regarding: – physics-chemical structure of the energy 
carrier of the deep well, which accelerates and increases the heat transfer of the energy carrier in the 
space of the well; – design of the heat accumulator at the bottom of the well, which sets the required 
time of sufficient heat transfer of energy in the space of the well; – casing and operational column 
designs that retain heat during transportation of heated energy to the earth's surface; – design of a 
steam generator that accelerates and increases the heat exchange between the energy source and the 
working fluid for organic Rankin cycle (ORC); – turbine design, which multiplies the performance 
of the conversion of thermal energy into mechanical and electrical energy ORC; – recuperator 
design, which increases the efficiency of the ORC; – condenser design, which has a negative 
pressure for the turbine and does not emit heat energy when condensing steam of the working fluid. 
But directs it to heat the condensed phase of the working fluid with the addition of a certain amount 
of heat from geothermal energy; – design of the automatic power supply system from the output of 
the ORC generator and control of the pumps of the energy carrier and the working fluid, which 
according to the optimization criterion the minimum oscillation of the system reaches the maximum 
efficiency of geothermal heat conversion will commercialize the proposed technology more than for 
25%. 9) More than 90 countries around the world use geothermal energy. Germany has 150 
projects, 23 of which are included in central heating systems. 
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