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Project Description
A new methodology that works!

■ The method of producing electrical energy by exploiting temperatures higher than 150°C from unfractured and dry crystalline rocks, using

deep drilling in a closed loop, without exploiting the water from that area.

 

According to the gelogical frame the geothermal resources may be used for different scopes and needs different types of technologies.The main

factors are: 

• Depth range according to temperature              Lithology                Formation’s water saturation                        Expected power

Temperature

In this manner related to expected temperature there are more geothermal fields and targets:

•Power Plants: High temperature more than 150-160 C deg, depths from 4500 to 7000m

•Domestic (houses, towns) heating systems more than 80-90 deg.

•Spa, tourism, 40-60 deg

•Greenhoses etc

The use of geothermal energy depends on the thermal parameters of the resource. For resources with geothermal fluids exceeding 150 ° C they

can be used for electricity production, being fully technically and economically justified (the current minimum threshold for electricity production is

97 ° C). Below this temperature, geothermal energy is used in direct processing technologies, most of which are built as cascade systems.



Project
A new visionary and efficient methodology

■ The Earth's heat content is about 1×1019 TJ (2.8×1015 TWh) This heat naturally flows to the

surface by conduction at a rate of 44.2 TW and is replenished by radioactive decay at a rate

of 30 TW. These power rates are more than double humanity's current energy consumption

from primary sources, but most of this power is too diffuse (approximately 0.1 W/m2 on

average) to be recoverable. The Earth's crust effectively acts as a thick insulating blanket

which must be pierced by fluid conduits (of magma, water or other) to release the heat

underneath.

 



Project
An innovative and practical approach that delivers results

■ The heat transport medium is still water, but we use demineralized surface water, which 

can be injected at the necessary flow and pressure for the production of electrical 

energy with the help of a system consisting of turbines and generators (ORC).

■ We do not depend on the flow and pressure of the reservoir, which, according to the 

latest studies, decrease during exploitation. This means an inevitable reduction in the 

amount of available thermal energy and, consequently, a decrease in electrical energy 

production.

■ Enhanced geothermal system 1:Reservoir 2:Pump house 3:Heat exchanger 
4:Turbine hall 5:Production well 6:Injection well 7:Hot water to district heating 8: 
Porous sediments 9:Observation well 10:Crystalline bedrock

■ A geothermal exploitation requires two wells : 

■ 1) one of production, which allows the extraction of hot water and, 

■ 2) one an injection, which allows the reinjection of cold (used) water into the layer. 

■ The second borehole must be drilled so that its extremity is placed at an optimal 
distance from the first borehole, in order to avoid a too rapid drop in the temperature of 
the exploited water.  

■ The practical realization of this system consists in drilling two boreholes

 



The stages of the method

■ STAGE I

Two vertical drillings will be carried 

out to a depth of 4500-5000m until 

we reach the unfractured 

crystalline zone and the necessary 

temperature (over 150 degrees 

Celsius). The distance between the 

two drillings will be approximately 

1300-1400m, and the borehole 

diameter is 10 inches. The depths 

and length of the borehole path 

depend on the properties of the 

rock-fluid system (thermal flux, 

temperature, specific heat, etc.).

 



The stages of the method

■ STAGE II

These two vertical drillings will be 
connected underground in the unfractured 
crystalline zone (at a depth of 4500-
5000m) by three horizontal directed 
drillings of the same diameter.

Thus, the first borehole serves as an 
injection well; with the help of high-power 
pumps, we will inject demineralized water at 
the necessary flow and pressure into the 
crystalline zone (the crystalline rocks are 
unfractured and dry), with the rock 
temperature being > 150 degrees Celsius.

The fluid flow circulating through the system 
is 360kg/s.

Through the second borehole, we will 
extract water at a high temperature, and to 
close the loop, we will introduce it into a 
system consisting of turbines and 
generators (ORC) which will produce 
electrical energy.

 



The stages of the method

■ STAGE III

Through the second borehole, we extract water at 
high temperatures and introduce it into a closed-loop 
ORC (Organic Rankine Cycle) system, which produces 
electrical energy. The ORC system uses a closed 
thermodynamic cycle, suitable for distributed 
generation of electrical and thermal energy. It can 
exploit renewable sources, traditional fuels, and 
waste heat from various industrial processes. 

The ORC turbogenerator uses thermal oil to vaporize 
an organic working fluid, which rotates the turbine 
connected to the electric generator, generating clean 
and reliable energy. The vapors are then cooled and 
condensed, completing the closed cycle. In our case, 
pressurized water enters the turbine at 180-185°C 
and exits at 140-145°C, with a flow rate of 360 kg/s. 
This system does not depend on the flow rate and 
pressure of the reservoir, which decrease over time, 
thus maintaining a constant production of electrical 
energy.

 



Drilling Program
How it works: 

■ The drilling project depends on the column of rocks to be traversed.

■ Conductor, isolating surface formations and aquifers

■ Anchor casing, secures the drilling and isolates the area up to 1200-1500m

■ Intermediate casing 1, around 2500-3500m (TVD)

■ Intermediate casing 2. In this section, the well is directed to horizontalize the 
wellbore. At the end of this interval, the necessary thermal depth is reached; 
4000-5000 meters vertical depth.

■ The horizontal section, for exploitation, has a length of 1300-1400m, cased 
partially or totally depending on the characteristics of the crystalline rocks 
that can seal or not the water circuit (injection/extraction). Also, multiple 
wells can be drilled from one location, in a cluster, similar to marine drilling. 
The dimensions of the drilling and casing diameters are determined based 
on the necessary flow rate, probably a minimum of 7 inches in the 
production casing.

■ The circulation of the thermal fluid in the closed loop (only through the 
casing) reduces potential losses but decreases thermal exchange, requiring 
a longer horizontal section.

 



Girișu de Criș

■ Girișu de Criș Area

■ It intersects the crystalline basement below 4100-

4200 m (TVD) at over 200 degrees C. The basement, 

consisting of crystalline schists, is likely dry at the 

depths required by the temperature. 

■ The rocks, mainly composed of siliceous minerals, 

have low solubility, which reduces the mineralization of 

the water (the geothermal energy transport agent), 

resulting in minor scale deposits at moderate 

temperature differences.



Geology

The Pannonian Basin, the most favorable area for 

geothermal drilling, is located on the western edge of 

Romania and continues into Hungary. 

It includes multiple sedimentary cycles overlying the 

Crystalline Basement, which constitutes the main 

geothermal objective. The sedimentary cover presents 

discontinuity, and thus, although Mesozoic deposits (Triassic, 

Jurassic, Cretaceous) are predominantly developed in 

carbonate facies, followed by Neogene Formations (Miocene, 

Pliocene)—predominantly siliciclastic detrital—in some areas 

the Mesozoic is partially or entirely absent, with the Miocene 

directly overlying the Crystalline Basement. 

From a lithological point of view, the basement, the 

geothermal objective, consists of epi-mesometamorphic 

schists with subsequent magmatism.



How it works

 



 

➢ Determination of the Thermophysical Properties of Water

 At a depth of 4,500 m in the Bihor area, the elevated geothermal gradient (approximately 40–45 °C/km) indicates a rock temperature of 
about 180–200 °C. Under these temperature conditions and the corresponding hydrostatic pressure, water exhibits the following 
estimated properties (based on standard tables from the International Association for the Properties of Water and Steam):
• Thermal conductivity: kf = 0.68W/(mK)
• Dynamic viscosity: μ = 0.135 cP
• Density: ρ = 860 kg/m3

• Specific heat capacity: cp = 4300 J/(kgK)

• Volumetric flow rate: Q = 1100 m3/h

➢ Calculation of the Heat Transfer Coefficient

          𝑈 =
𝑁𝑢∙𝑘𝑓

𝑑
=

11210.939∙0.68

0.1778
= 42876.482𝑊/ 𝑚2 ∙ 𝐾

➢ Heat Transfer Equation

 Since the rock temperature remains constant, the heat transfer can be evaluated using the Log Mean Temperature Difference (LMTD) 
method or by direct integration.

𝑇𝑜𝑢𝑡 = 𝑇𝑟𝑜𝑐𝑎 − 𝑇𝑟𝑜𝑐𝑎 − 𝑇𝑖𝑛 ∙ 𝑒
−

𝑈∙𝐴
𝑄𝑚∙𝑐𝑝

➢ Calculation of the Final Temperature

𝑇𝑜𝑢𝑡 = 200 − 200 − 130 ∙ 𝑒−
42876.482∙837.8

262.7∙4300 ≃ 200℃

 Observation: Although the water flow rate is very high, the large contact surface and the extremely high heat transfer coefficient over a 1.5 
km drainage path cause the water to reach thermal equilibrium with the surrounding rock almost instantaneously.



Advantages & Risks
■ Advantages 

There are many advantages to using geothermal energy either directly or indirectly: – Geothermal 
energy is renewable; it is not a fossil fuel that will be eventually used up. The Earth is continuously 
radiating heat out from its core, and will continue to do so for billions of years; – Some form of 
geothermal energy can be accessed and harvested anywhere in the world; – Using geothermal energy 
is relatively clean. Most systems only emit water vapor, although some emit very small amounts of 
sulfur dioxide, nitrous oxides, and particulates; – Geothermal power plants can last for decades and 
possibly centuries. If a reservoir is managed properly, the amount of extracted energy can be balanced 
with the rock’s rate of renewing its heat; – Unlike other renewable energy sources, geothermal systems 
are “baseload.” This means they can work in the summer or winter, and are not dependent on changing 
factors such as the presence of wind or sun. Geothermal power plants produce electricity or heat 24 
hours a day, 7 days a week; – The space it takes to build a geothermal facility is much more compact 
than other power plants (for example, wind energy or a solar photovoltaic center); – Geothermal energy 
systems are adaptable to many different conditions. They can be used to heat, cool, or power individual 
homes, whole districts, or industrial processes;

■ Risks : 

Harvesting geothermal energy still poses many challenges: – The process of injecting high-pressure 
streams of water into the Earth can result in minor seismic activity, or small earthquakes; – Water that 
flows through underground reservoirs can pick up trace amounts of toxic elements such as arsenic, 
mercury, and selenium. These harmful substances can be leaked to water sources if the geothermal 
system is not properly insulated.

 



Similar Projects

■ The well-known method of generating electricity through geothermal energy involves using 

high-temperature water extracted from fractured, wet crystalline rocks.

Projects: 

➢  The 3.7 MWe geothermal park in Germany, developed by E.ON Business Solutions

➢  The 17.5 MWe geothermal park in Croatia, developed by Geoen

➢  The 11 MWe geothermal park in France, developed by Fonroche Geothermie

➢  The 14 MWe geothermal park in the USA, developed by Cyrq Energy Inc

 



Protected tehnology

 



Opportunity for Energy Hub
Carbon Negative Master Vision

■    Deep Geothermal Architecture

Closed-loop heat harvesting • 5000m vertical wells • 1400m horizontals • 20 MWe ORC high-efficiency power 

block.

■ BESS Utility Backbone

 64 MW / 64 MWh grid-scale battery system providing FCR, FRR, reserve and market arbitrage – stabilizing 

volatile grids.

■ CO₂ Revenue Platform

      80,000 tons CO₂ avoided annually • €8.5M recurring CO₂ revenue •      strong EU ETS upward trajectory to 

2040.

■  Financial Alpha Model

IRR 41% • NPV €21.9M • EBITDA margin 82% • Payback 4–5 years •  €30.64M annual revenue at maturity.

 



Opportunity for Energy Hub
Carbon Negative Master Vision

■    Forest ESG Engine

 Equivalent to 8,000 hectares of high-value carbon-absorbing forest. Creates long-term ESG-positive balance sheets 

and carbon tokens

■ Institutional Fit & Taxonomy Alignment

Full EU Taxonomy alignment • green bond ready • pension fund compatible • Innovation Fund / EIB / BERD 

eligible.

■ Strategic Scalability

Replicable across Romania’s geothermal basins • enables a national carbon-negative backbone.

■ Executive Wrap-Up

A cinematic-grade investment asset combining technological depth,geopolitical relevance and superior ESG 

scoring.

 



CAPEX
 



GeoEnergy Hub graphic
 



Estimated Incomes
 



OPEX
 



Income Statement
 



Financial Ratios
 



Project Evaluation
 



 

THANK YOU
Dipl-Ing. Marius Mihai

+40 740259935

marius.mihai@rpenergy.ro

www.rpenergy.ro
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