OVERVIEW OF UNDERGROUND ENERGY STORAGE POTENTIAL IN CROATIA

lva Kolenkovi¢ Mocilac, Marko Cvetkovic¢, Bruno Saftic & David Rukavina \
University of Zagreb - Faculty of Mining, Geology and Petroleum Engineering O

DRAVA depression

Lithostratigraphy, shematic lithology
and marker horizons

D .OQ.O.OO o° O'0.0 . . O. QO.OO.OO .Oood .C)OO.OZDQ
O o - O30 2000522 0
A ORYOX®) O%QQQQ.QP-d?g&O.OO-Q O e
S o AR e 2O QANE
NNNNNNNNNNNNNNNNNNNNN T
NNNNNNNNNNNNNNNNNNNNNN

Apart from the general overview carried out within the ESTMAP - ey
Energy Storage Mapping and Planning project, the potential for oce B
underground energy storage in Croatia hasn't been studied yet.
Currently, energy storage in Croatia is limited to a single
operating natural gas underground storage in one of the depleted
gas reservoirs of the Okoli field in Sava Depression, east of
Zagreb. Reservoir rocks are turbidite sandstones of Upper .
Pannonian age with rather favourable petrophysical properties,
with anticlinal trap. Since the underground storage of natural gas
represents the important step towards the security of natural gas 0
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supply, underground storage of the natural gas in a gas reservoir ) ;‘

of the Grubisno Polje field in Drava depression in northern 2

Croatia is planned. Since this reservoir has never produced, the 2 7
first phase of the project involves its partial depletion and the SHATIAL
maintaining gasis intended to act as a cushion gas. OTTNANGIAN p oo

PRE-TERTIARY (Tg) PALAEOZOIC

Regarding other energy storage options, based on general

Average "CM100m knowledge of geological setting and the current level of
geothermal gradient

- exploration focused on regional assessment of CO, storage

o potential, there is a potential for underground storage of

s hydrogen and hot compressed air in deep saline aquifers within

0 the Sava and Drava Depressions (Pannonian Basin). It should

P '13.5 be noted that there is a possibility of conflicts of subsurface use,
ﬂ:‘ since it Is reasonable to expect that the structures which will be

identified as favourable for CO, storage are also the ones having
favourable properties (size, geometry, petrophysical properties
of reservoir rocks ensuring large capacity and high injectivity,
efficient cap-rocks) that make them target objects for
underground storage of hydrogen and compressed air. Also,
| ) having the elevated heat flow, this part of Pannonian basin has a
! potential for use of geothermal energy (the first medium
\. temperature geothermal power plant in Europe has started
operating in January 2019), which also represents another

Due to the unfavourable geographical position of salt diapirs, possibly competitive option for use of the deep subsurface.
energy storage in salt caverns is not likely to be an option for

Croatia. Namely, central part of the Adriatic offshore (area around
iIslands Jabuka, Brusnik, Vis and Palagruza) is characterized by salt
tectonics, with presence of different halokinetic structures, including
salt diapirs of variable size and time of formation. Energy storage in
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offshore salt caverns can be ruled out since it is technically and S D

economically unviable. Other offshore storage options, in depleted g P RN *
gas reservoirs and structural traps in clastic and carbonate deep * R “*Z}k *
saline aquifers, can also prove to be economically unviable, not only > %"E%“?E“g. -~

due to the unfavourable location but also because the said S ]

structural traps haven't been sufficiently characterized and % Thickness

extensive targeted exploration will be needed before any of Eocene- g‘*‘;;\.ibenik 0 o |

recommendations can be made. | Holocene AR e arre——
S sequence of AR N ~_“in 5500 f

Generally, underground storage objects in deep saline S dlastic sediments N G, il ®

aquifers can be economically challenging, because they | Sea bottom depth ()

n = gm n Eg N n n n n n | o :1000 |
demand significant initial investment, including investment in | |
theiridentification and characterization, yetitis envisaged that 2 R —
they represent the only option for storage of hydrogen and hot S a =N
compressed air. e
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