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Mineral-, medicinal-, and thermal water resources in Hungary

Favorable conditions in the whole Carpathian Basin — outstanding opportunities in utilization

Szerkesztette: Dr. Dobos Irma
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The increasement and sustainable utilization of geothermal energy in Hungary

Geothermal community heating: 250 MW capacity (Miskole 60 MW, Gyor 52 MW )
Geothermal energy in agriculture: 290 MW capacity

The geothermal potential of the producing medicinal water wells (around 250): 225 MW
Geothermal power plant capacity: one ongoing EGS project, 0 MW,

Mainly thermal water related (hydrothermal) projects can be expected in Hungary in the near future — the importance of hydrogeology
Sustainability issues and technical challenges in the main focus of the experts
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Geothermal heat production in the different countries of Europe
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Well-known fact — the geothermal energy potential is hlgh in Hungary
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Overproduction of the Upper-Pannonian thermal water aquifers in Hungary
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Simulated depressions in the Upper-Pannonian aquifers based the national scale flow modeling - Toth Gy. 20120

Less than 10 % of the produced thermal water for energy purposes is injected back into the aquifers
Our thermal water resources are not endless




Good example for sustainability — 100 % injection rate into a karst aquifer system

MAL-PE-01 production well
Depth: 2305 m

Fluid temperature: 105 °C
Yield: 6600-9000 I/min.

MAL-PE-02 production well
Depth : 1514 m

Fluid temperature : >90 °C
Yield: 8 000 |/min.

KIS-PE-01 reinjection well
Depth : 1737 m

Receiving capacity: 1600 |/min.
KIS-PE-01B reinjection well
Depth : 1093 m

Receiving capacity : 5600 |/min.
KIS-PE-02 reinjection well
Depth : 1058 m

Receiving capacity : not a final
result ~7000 |/min.

Miskolci Geotermia ZRt - Pannergy
Geothermal community heating: 60 MW capacity




Concession application is required for the geothermal energy utilization bellow the depth of
2500 m in Hungary

Concession areas ’J\\

PannErgy Godollsé -

CEGH
Rackeve X
Szolnok
Koérmend
- s Kecskemet
Zalalévé :
‘Szilvagy -

Gadoros
" lgal

. —Nagykanizsa
Nagyk_anizsa-Ny



Ongoing concession work by EU-FIRE at Battonya to build the first geothermal power plant in Hungary
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Typical composition of geothermal fluids
at Hungarian concession areas
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Nétrium, Na* 1810 218 9.2 1410 55.7 1530 59.6
Amménium,
N 12 49 - 113 085 148 002
A
Kalcium, Ca*" 136 370 101 13 1517 8.6 86 25000
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Fluorid, F- 14 45 091 0.7 17 - 5000
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Corrosion and scale problems because of the geothermal fluid compositions

Innovative complex scientific and engineering solutions are required to combat against nature

extremes (the example of Fab-4. 1986. water sample

Fabiansebestény, 1985) pH 7.70 ;
Total hardness 991,04 g CaO/m
. NaCl 25,04 g/l
Blowout depth: 3684 m Ca(HCOS), 0,629/
Temperature: 190.5 °C CasO, 002 g/
] CaCl; 1,33/l
Formation pressure: 712.26 bar  NaHco; 0,00 g/
1 TDS: 29.1 g/l Na* 9852,19 mg/l
500 - K* 410,00 mg/l
o P ca’* 616,17 mg/|
0 20 40 60 80 MQZ: 55,15 mg/l
500 7 P(z). Rétegnyomas - mélység dsszefiiggés NI_ZIf 3+ 14,02 mg/l
Fe” (AI™) 13,99 mg/I
. EOV Y: 749000 m - 777000 m
o ] EOV X: 136000 m - 157000 m cr 16039,60 mg/
Teriilet: Fabiansebestény és kornyéke HCO5 615,65 mg/l
. o 11,50 mg/l
-2500 - A Br 4,300 mg/I
RN J 8,40 mg/l
. senes k1 A s T A HBO; 780,74 mg/l
e H,SiO3 820,95 mg/I
3500 75t =9.8067 MPa/km A
- Hidrosztatikus nyomésallapot TDS 2911 g/ I
Bobok, Toth and Sziics 2008

-4500 -



Corrosion and scale problems because of the geothermal fluid composition

g e I = 288t a7 227~
Mezokovesd, Zsory spa " ks S e
*200{ Sanl cZm e
S R et e s g L= 1 PN o = ey -0
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- - - - — 400 — 48 R Asannon . .
Hydrodynamic relationship with il i = I —
- 800 - : e A8 by e
the Biikk thermal karst systems 1000 Mosen toe [ [J=158 T
<1200 o irian Miocen tufa
-1400{ -
GYOGYVI(Z OSSZETETELE (2013.12.09.):
Kationok: mg/|
Kalium 43,00
Natrium Na+ 212,60
Kalcium Ca2+ 345,00
Magnézium Mg2+ 65,00
Mangan Mn2+ 0,19
Vas Fe2+ 0,1
Kationok osszesen: 665,89
Anionok: mg/|
Nitrat NO3- <1,00
Nitrit NO2- 4,61
Klorid CI- 219,00
Szulfat SO42- 15,00
Hidrogén-karbonat HCO3- 1623,00
Anionok dsszesen: 1847,61
Anionok — Kationok dsszesen: 2513,5




Corrosion and scale problems because of the geothermal fluid compositions
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Conclusions

Concurrent thermal water production in Hungary — balneology and geothermal energy utilization
Valuable but not endless thermal water resources

Diverse water chemistry — advantages in balneology

Challenges in geothermal energy utilization — corrosion, scales and other technical problems

Water — gas — rock framework interactions, pressure and temperature conditions — hydrogeochemistry
No generalized solutions — locally specified technical solutions — chemicals (inhibitors), magnetic methods, etc.
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