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Existing geothermal PoS methodologies differ substantially in how they define success and represent uncertainty. 

A recurring limitation, however, is that success is commonly defined through individual geological or technical 



conditions rather than through the ability of the geothermal system to satisfy a specific project requirement. This 

section reviews quantitative methodologies in the available literature that explicitly provide a procedure for 

calculating PoS in geothermal exploration or project assessment. Studies concerned with geological risk, 

uncertainty, reservoir quality or project feasibility without defining a quantitative PoS calculation were not treated 

as separate PoS methodologies. The reviewed approaches are arranged broadly according to their methodological 

development to trace the progression from component based geological probabilities and static thresholds toward 

probabilistic assessment focused increasingly on system performance and demand, including its application to 

hydrothermal heat production before drilling. 
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�/�L�V�W���R�I���D�E�E�U�H�Y�L�D�W�L�R�Q�V���D�Q�G���V�\�P�E�R�O�V 

�$�E�E�U�H�Y�L�D�W�L�R�Q�V���D�Q�G���P�H�W�K�R�G�R�O�R�J�L�F�D�O���O�D�E�H�O�V 

Abbreviation / symbol Definition  

PoS Probability of Success 

DOGC-PoS Demand Oriented, Geologically Conditioned Probability of Success 

BVEG Bundesverband Erdgas, Erdöl und Geoenergie e.V. 

DGMK Deutsche Wissenschaftliche Gesellschaft für nachhaltige Energieträger, Mobilität 
und Kohlenstoffkreisläufe e.V. 

REM Reverse Enthalpy Methodology 

GIS Geographic information system 

RGB Red-green-blue color space 

LLM  Large language model 

NPV Net present value 

 

�6�\�P�E�R�O�V���D�Q�G���L�Q�G�L�F�H�V 

Abbreviation / symbol Definition  

Pr Probability operator; Pr(A) denotes the probability of event A 

Pg Geological Probability of Success in component-based methodologies 

Pheat 
Probability assigned to the heat component in the Bartakovics (2014) geological 
PoS formulation 

Preservoir 
Probability assigned to the reservoir component in the Bartakovics (2014) 
geological PoS formulation 

Psystem closed 
Probability assigned to the closed-system component in the Bartakovics (2014) 
geological PoS formulation 



Abbreviation / symbol Definition  

Pdynamics 
Probability assigned to the hydraulic-dynamics component in the Bartakovics 
(2014) geological PoS formulation 

T Reservoir temperature 

Tmin Required minimum reservoir temperature 

Q Volumetric flow rate 

Qmin Required minimum volumetric flow rate 

S Transmissivity 

Smin Required minimum transmissivity threshold 

Pth Thermal power 

Pmin Required minimum thermal-power target 

PoSTotal Total Probability of Success in the BVEG and DGMK (2024) framework 

PoSt Technical Probability of Success 

PoSg Geological Probability of Success 

PoSo Operational Probability of Success 

PoSe(t) Conditional economic Probability of Success 

Pc Commercial Probability of Success in the Reverse Enthalpy Methodology 

Eth Thermal energy 

�!f Density of the geothermal fluid 

cp Specific heat capacity of the fluid in the reviewed BVEG and DGMK formulation 

cf Specific heat capacity of the geothermal fluid in the DOGC-PoS calculation 

�û�7 Temperature difference between produced and reinjected geothermal fluid 

�û�W Operating or assessment period 

k Intrinsic permeability 

K f Hydraulic conductivity 

H Aquifer or reservoir thickness in the hydraulic flow equation; in the present 
DOGC-PoS application, H denotes reservoir thickness 

s Drawdown 

R Radius of influence of the pumping well 

r Well radius 

��f Dynamic viscosity of the geothermal fluid 

g Gravitational acceleration 

Esimulated Simulated thermal-energy output 

Etarget Specified thermal-energy target used to define success 

NTotal 
Total number of Monte Carlo realizations in the preceding demand-orient