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Main deep geothermal reservoirs
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Favorable conditions due to Miocene
basin formation

Average terrestrial heat-flow: 100 mW/m?
Geothermal gradient: 45 C/km

Subsurface temperature
distribution ( C)

Thickness of the lithosphere
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Main deep geothermal reservoirs: HSA

Main
geothermal
reservoirs

Paleo-Mesozoic
fractured,
karstified
basement rocks

depth (top)

>2-3000 m

»>high heat flux

»thermal ,,insolation” of
basin fill sediments

»regional groundwater
flows driven by hydraulic
potential between recharge
and discharge areas

Mio-Pliocene porous
basin fill: multi-
layered sandstones,
shales

Basement highs | 600-1500 m

temperature

>100-150 C

50-150 C 50-100 C

prospect

power, CHP

CHP, direct heat direct heat,
balneology




Main types of current utlization of geothermal energy
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595 thermal wells (outflow T>30 °C)
“Annual productlon 68 44 m|II|on m3(2011)
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Main types of current utlization of geothermal energy

No. of
thermal
wells

Abstracted
amount of

thermal water

(million m%)

Installed
capacity
(MWp)

Annual use

(TIly)

Balneology

249

36,8

265

5285

Agriculture -
animal
husbandries,
other

68

2,09

56,3

750

Agriculture-
heating of
greenhouses
and plastic
tents

86

7,25

185,54

2050

Abstracted amount of thermal
water (million m3)

2,73 0,57

2,09

= Balneology

W Agriculture - animal
husbandries, other

® Agriculture-heating of
greenhouses and plastic
tents

® Heating (DH, town-
heatnig and individual
buildings)

® Industry

® Other- drinking water

® Other - sanitary water

Other-

drinking water 87 10,8 25,56 350

Other -

sanitary water 22 2,73 18,4 220

Other-

undefined 17 0,57 5,41 80
10255

Installed capacity (MWth)

M Balneology

M Agriculture - animal
husbhandries, other

m Agriculture-heating of

greenhouses and plastic tents

m Heating (DH, town-heatnig and

individual buildings)
M Industry

H Other- drinking water

1 Other - sanitary water




Data policy

Mining Law 1993. XLVIIl: geological and geophysical data produced
before 1992 are state owned and they are accessible free (except for
areas of production / exploration)

»Hungarian Office for Mining and Geology (MBFH): authorised
manager for state geological data (www.mbf.hu)

»>All data are stored in the National Geological and Geophysical
Archive handled by MBFH: mostly hard copy of reports (e.g. well-
documentations), no uniform digital databases

»Although state data are free, but service fee for data handling,
(compilation of various datasets, copies) is requested by MBFH

»Digital geological databases (boreholes, maps) available at the
Geological Institute of Hungary (www.mafi.hu), digital geophysical
databases at the Eotvos Lorand Geophysical Institute (www.elgi.hu

»,,Data policy”: no raw data, but value-added interpretations

DANUBE REGION N
strategy ¥ i
Energy



http://www.mbf.hu/
http://www.mafi.hu/
http://www.elgi.hu/

Data policy

e re—evaluated stratigraphy
® basic litostraigraphy
O no geological data

borehole database (~200 000 boreholes: basic data + geology)

~8 000 hydrocarbon wells

~n x 10 000 water prospecting wells including ~1000 thermal water wells
~n X 1 000 structural-geological exploration (,,basic boreholes™)

~n x 10 000 mineral resource exploration boreholes
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Data polic

/2 http:/ /www.mali.hu/static/microsites/kk_kiegeszit/kereso_1_furas.jpg - Windows Internet Explorer

6@ - |g, httpe § ey miafi by static/microsites fkk_kiegeszitikereso_1_Furas.jpg

S| &) x S oo

Fajl Szerkesztés  Mézet  Kedwencek  Eszkdzél.  Sugo

{;* Kedvencek | '1'&'5 ﬂ Javasolt helyek = & | Ingyenes Hotmail

@ bkt ey miafi, by static/microsites fkk_kiegeszit/ker, . | |

Layout of borehole database — not pu%i

- [l - [ m= - Oldal~ Biztonsdg v E

7 MUAF werbklirna - Windowes Tnbermet Exgploner

[
@ 5tamt| 8 s bebihdbon | Magyn . | g8 Unbvizei o Magyor Als...| 8 Wi st [ ... |8 ke webichens - .| T Corel OTOMPAT 2.

T

B DT gy FEEE 4t

| rr—— e Query options

wm —— | v'coordinates

— | v'settlement
:ff;“h;jai“;m > vwell

— ? vformation

“: . "- vfacies

— "“’:m ' =5 v'geological age
=L v'Over [ underlying
s ] : | strata

. v'+ combined querys

[Foiom =

O =

i I

Kesz

wStartl J ‘

J I~ elnadasok

| Microsoft Pawer. .. | (€ MAFI Levelszdre. .. | |7 adatbazis

T T T T e mtemet

I Microsoft Excel - ... | (& & leteltés befeie. .. | |5 akrualis ” (& http:/ fwwem...




Geophysical databases

v'Seismics (2D reflectional)
v'Well-logs (partly hard copyl)
v'Geoelectric
v'Magnetotelluric GO - o i =18 &)%) xS
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Geothermal database
based on compilation of P. Dévényi at E6tvés Lorand University

»>4477 wells (drilled before 1993, mostly CH wells)
»deeper than 200 m, temperature higher than 30 C
»55 000 temperature measurements (T- depth datasets + simplified

lithology. e.g. basement carbonate)
»Types of measurements:

sssteady state condition measurements (majority, mostly BHT)
*measured during production tests (DST)
T data calculated from outflow water temperatures
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2420 m 122.0° Kapas. 2441m -2445m Olajipari 4 2432m 1220 _|p]
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DANUBE REGION
strategy

Energy



Hydrogeological databases

ownership, data handling, access rights are shared among
water management authorities and institutions — not clear

National Environmental Institute (NeKl), Regional
Inspectorates for Environment, Nature and Water (,,green
authorities”), National Water Management Chief Authority
(OVF), etc.

cadastral register of thermal water wells: basic data,
screened intervals, static and dynamic groundwater
level, yield, outflow temperature, status of well

guality and quantity databases of groundwaters related
to the integrated river basin management plans (Water

Framework Directive) (www.vizeink.hu)
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http://www.vizeink.hu/

Data policy

Licensing of exploration and production: regulation is based on depth
(-2500 m concession) and type of production

Depth below Type of Licensing Authority
surface (m) production
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Main stakeholders of geothermal projects

Pannergy
MOL-CEGE
EU-Fire (Mannvit)

MISKOLC

Aquaprofit P
SWR-Geopower G

BEREKFURDO

Local municipalities
(19 towns with GeoDH)

Agriculture

Hungarian Geothermal Association
Hungarian Thermal Energy Association

Private consulting companies
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