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Scientific results of the project 



Direct results – basis of scientific works
1. SZSZT-IX and SZT1 boreholes with advanced well logging
2. Core samples for petrophysical and rock mechanical investigation
3. Different laboratory analysis for improving knowledge (water chemistry, petrophysics, rock 

mechanical data, mineralogy, petrology, etc.)
4. State-of the art reports on different subtopics
5. Gravel packing and frac&pack experiments



Scientific results – artificial cores as a product



Dynamic leak-off experimental tool - prototype

Max. Pore Pressure 2,000 psi / 14 MPa

Max. Confining Pressure 7,250 psi / 50 MPa

Max. Temperature 300 °F / 150 °C

Shear rate in the cell 40 / sec 

Max. shear rate in the shear 
history simulator

~ 3000 / sec



Well completion technology – joint venture laboratory



Mobile reinjection unit by Mecsekérc



New designed and modified gel for proppant placement by 
Newpark

No Materials Concentration In lab
1 KCl 2% 20 [kg/m3] 10 [g]
2 NewStim LpHA pH: 5.5-6.5
3 NewStim GS 8 [l/m3] 4 [ml]
4 NewStim GP 9,4 [kg/m3] 4,7 [g]
5 NewStim HPHA pH: 10.5-11
6 NewStim IXL 028 0,5 [l/m3] 0,25 [ml]

7 NewStim DXL 
450 1,6 [l/m3] 0,8 [ml]

8 NewStim 
Breaker XT 30 [g/m3] 15 [g]

Viscosity :  > 3000 cP to 500 cP, and 
finally will be broken 
Temperature: 110 oC
Pressure: 140 bar, 
Confining pressure (leak-off): 300-
350 bar (questionable)
Effective pressure: 200 bar



Proppant investigation and applying for gravel packing 
experiment – Fehérvárcsurgó 0.2/0.6 mm sand

Mean Min X10 X50 X84 X90 X99 Max
ISO Roundness 0,65 0,14 0,50 0,66 0,75 0,78 0,84 1,00
O.Bluntness 0,76 0,00 0,54 0,79 0,90 0,93 1,00 1,00
ISO Circularity 0,85 0,40 0,77 0,86 0,90 0,91 0,93 1,00
ISO AspectRatio 0,72 0,14 0,57 0,73 0,83 0,85 0,91 0,96
Ell. Elongation 0,28 0,00 0,11 0,27 0,42 0,46 0,61 1,00
Ell. Roundness 0,68 0,00 0,46 0,69 0,85 0,88 0,96 1,00
ISO Solidity 0,93 0,49 0,88 0,94 0,96 0,96 0,98 1,00
Convexity 0,92 0,55 0,87 0,93 0,96 0,96 0,98 1,00
Luminance 0,42 0,25 0,36 0,42 0,46 0,47 0,50 0,53
Luminance RSD 0,16 0,00 0,08 0,15 0,22 0,24 0,32 0,52
O.Roughness 0,01 0,00 0,00 0,00 0,01 0,02 0,06 0,26
Satellity 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,50
Outgrowth 0,04 0,00 0,00 0,00 0,00 0,00 0,50 0,67
O.Elongation 0,25 0,00 0,09 0,24 0,38 0,41 0,54 0,81
Ell. Ratio 0,72 0,00 0,54 0,73 0,86 0,89 0,96 1,00
ISO Eccentricity 0,66 0,06 0,34 0,61 1,00 1,00 1,00 1,00
ISO Straightness 0,97 0,40 0,88 1,00 1,00 1,00 1,00 1,00
ISO Compactness 0,80 0,38 0,71 0,81 0,87 0,88 0,92 1,00
ISO Extent 0,71 0,33 0,66 0,71 0,75 0,76 0,79 1,00
Porosity 0,00 0,00 0,00 0,00 0,00 0,00 0,02 0,16
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International collaboration – GFZ Potsdam

Previous experiences and collaboration in the topic
Zimmermann & Reinicke (2010)

https://doi.org/10.1016/j.geothermics.2009.12.003

Cheng & Milsch (2020)
https://doi.org/10.1029/2020JB020122

Zimmermann & Reinicke (2010)
https://doi.org/10.1016/j.geothermics.2009.12.003

https://doi.org/10.1016/j.geothermics.2009.12.003
https://doi.org/10.1029/2020JB020122
https://doi.org/10.1016/j.geothermics.2009.12.003


FracPro simulation of hydraulic fracturing – GFZ Potsdam, Univ. Pécs



Designed and simulated fracturing – Hydraulic test in well „SZT-VIII”



Designed and simulated fracturing – Gel and proppant injection in well „SZT-VIII”

Material Function Value

Nalco 
73500 

Bactericide 40 l

Caustic 
Soda

pH control 10 kg

Incorr Corrosion 
inhibitor

40 l

VISCO 
XC84 

Viscosity 
enhancer

50 kg

Policell SL Water loss 
control

150 kg

Intaflow Bridge builder 200 kg

Parameter Value

Specific weight 
(@ 25°C)

1.01 sg

pH 10.31

Water loss 4.8 ml/30 min

Cl- 2254 mg/l

Marsh viscosity 180 sec/l

R600 139

R300 100

R200 79

R100 55

R60 43

R30 31

R6 15

R3 11

Gel 0’ 11

Gel 10’ 14



Kovári (Multiple Failure State) Triaxial Testing Method

The optimised failure envelopes resulted by the partial and full-scale Kovári-tests of the MMDR artificial group (left: 
traditional; right: inflexion point interpretation) (Gál et al., in press)



Well technology – advanced measurements
1. Critical flow velocity

2. Water-rock compatibility

3. Gel flooding experiments

4. Acidification



Proppant investigation – fracture conductivity
ISO 13503-5: Procedures for measuring the long-term conductivity of proppants
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Dinamic leak-off tests and gel reology



Stratigraphy and modelling
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Experience exchange – field experiments
Visit in GFZ laboratories, project meeting
08-09.07.2021 Potsdam



Non-exhaustive list of publishing activities
Presentations, posters

Koroncz, P., Kovács, J., Fedor F.: Is proppant embedment a real phenomenon in the case of Upper Pannonian 
unconsolidated and friable sands? poszterelőadás, Geofluid 2021 konferencia, online, 2021.07.07-09

Koroncz Péter, Fedor Ferenc, Magyar Gábor, Kovács János: Homokkőbe történő vízvisszasajtolást támogató 
laboratóriumi vizsgálatok, előadás, PTE előadóülés, 2022.03.17, Pécs

Fedor Ferenc, Koroncz Péter, Magyar Gábor, Kovács János: Homokkőbe történő vízvisszasajtolást támogató 
laboratóriumi vizsgálatok, előadás, Nosztalgeo, 2022.03.18, Algyő

Koroncz Péter, Fedor Ferenc, Magyar Gábor, Kovács János:Termálvíz visszasajtoló kutak létesítéséhez és 
üzemeltetéséhez kapcsolódó rétegkárosodási folyamatok laboratóriumi vizsgálata, előadás, GINOP 2.2.1, SzKK - 
nyitókonferencia, 2022.06.30, Pécs 

Kuncz, M., Koroncz, P., Kovács, J., Magyar, G., Fedor, F.: Dynamic Leak-off experiments on Upper
Pannonian sandstones and HPG gels, AAPG ERC 2022.05.03-04, Budapest



Non-exhaustive list of publishing activities

Abstracts in abstract books – Geofluid 2021, GeoMATES 2022

KORONCZ, P., FEDORNÉ SZÁSZ, A., FEDOR, F., KOVÁCS, J.: Is proppant embedment a real phenomenon in the case of 
Upper Pannonian unconsolidated and friable sands?, In: Mádl-Szőnyi, J., Erhardt, I.: Abstract book of Geofluid 2021 
Conference, 07-09.07.2021, p.94, ISBN: 978-615-81297-2-5

CASTRO, C., GEIGER, J., FEDOR, F.: Relationship between textural and petrophysical characters of Sandstones and 
Siltstones: A case study from Szentes area, Hungary, In: Hatvani, I.G., Erdélyi, D., Fedor, F.: Abstract book of the 
GeoMATES’22, p.86, 19-21.05.2022, Pécs, ISBN: 978-963-7068-14-0

PUSZTAI, P., KORONCZ, J.P., KUNCZ, M., JOBBIK, A., FEDOR, F.: A New Method for Determining Propped Fracture 
Permeability, In: Hatvani, I.G., Erdélyi, D., Fedor, F.: Abstract book of the GeoMATES’22, p.88, 19-21.05.2022, Pécs, 
ISBN: 978-963-7068-14-0 



Non-exhaustive list of publishing activities

Abstracts in abstract books – AAPG 2022, EGEC 2022

Koroncz, P., Fedor, F., Kovács, J., Magyar, G.: Dynamic Leak-off experiments on Upper Pannonian sandstones and 
HPG gels, AAPG ERC 2022 abstract book, p.130

Péter Koroncz, Ferenc Fedor, Zsane􀀁􀀁  Vizhányó, Máté Kuncz, Péter Ács, Anita Fedor Szász, Márton Pál Farkas, Eszter 
Sendula, Tímea Pernyeszi, Gábor Magyar, János Szanyi, László Kovács, József Csicsák, Hannes Hofmann, János 
Kovács: Laboratory R&D related to the development of technology for water re-injec􀀄􀀄 on in poorly consolidated 
Upper Miocene rocks, European Geothermal Congress 2022, Berlin, Germany, 17-21 October 2022



Non-exhaustive list of publishing activities
Diplome works and PhD

Márton Farkas: Hydraulic fracturing in hard rock, 2022.05.02, GFZ Potsdam

Péter Koroncz: Laboratory investigation of layer degradation processes associated with the construction 
and operation of thermal water recovery wells – in progress

Patrik Pusztai – topic: Proppant investigation (Miskolc Univ.)

Máté Kuncz: Petrographic and petrophysical analysis of UP sandstone samples from target layers of 
fracturing and thermal water reinjection, MSc thesis – Univ. Szeged, 2021

Catarina Castro MSc thesis – in progress



Non-exhaustive list of publishing activities
Articles before publication

Patrik PUSZTAI, Péter János KORONCZ, Máté KUNCZ, Anita JOBBIK, and Ferenc FEDOR: Fracture
permeability correlation of mixed proppants with different size distribution, CEG

Péter Koroncz, Zsanett Vizhányó, Márton Pál Farkas, Máté Kuncz, Péter Ács, Gábor Kocsis, Péter Mucsi, 
Anita Szász Fedorné, Ferenc Fedor, and János Kovács: Experimental Rock Characterisation of Upper 
Pannonian sand-stones from Szentes geothermal field, Hungary, energies



Future challenges, outlook
TRANSGEO – Transforming abandoned wells for geothermal energy 
production
Funding priority 2: Cooperating for a greener central Europe
Spec. Obj. 2.1: Supporting the energy transition to a climate-neutral central Europe
Planned project duration: 1 January 2023 – 31 December 2025 (3 years)
Planned project budget: ~2.9 Mio €
Lead partner: GFZ Potsdam
Decision: December 2022

Vision: Enable a structural change from hydrocarbon industry to a green 
geothermal industry by:
• demonstrating repurposing opportunities for hydrocarbon infrastructure in 

agreement with a circular economy, 
• maintaining the know-how from the hydrocarbon workforce and applying it to 

geothermal in agreement with a just transition to renewable energies, and
• removing non-technical barriers by policy recommendations, especially with 

regards to legislation

Project partners:
GFZ, ONEO, LBGR, GBA, 
GreenWell, BVH, CROST, PTE, 
MENEA, LEAP, UNIZG-RGNF
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