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a research CO2 storage pilot in the Czech Republic
Introduction

Storage site

REPP-CO2 is a Czech-Norwegian research project focusing primarily on the development of the CO2 geological storage
technology in the Czech Republic. The core part of the project represents in fact the first preparatory phase of a research
pilot project on CO2 geological storage. The work consists of obtaining the necessary data (geological, geophysical, well
log, etc.), constructing a three-dimensional geological model of the storage complex, developing a dynamic simulation
model which will be subsequently used to conduct a modelling of the storage complex behavior during the site’s operational (CO2 injection) phase and post-injection one, executing a risk analysis, and compiling a monitoring plan. In future
stages of the pilot project development, these outcomes will be used – after any necessary replenishment – as a basis
for a future Storage Site Permit Application.

The LBr-1 site, chosen for the prepared storage pilot, is a depleted hydrocarbon field
situated in the Vienna Basin, in the south-eastern part of the Czech Republic. The research geological target for CO2 storage is
the Miocene (Badenian and Sarmatian) oiland gas-bearing sandstone sediments that
were exploited for oil and gas production in
the 1960s – 1970s, as well as the adjacent
saline aquifer. The reservoir is laterally bound
by impermeable faults, while on the top it is
sealed by an impermeable clayey caprock.

Further project activities focus on methodological research in important aspects of CO2 geological storage, professional
capacity building at Czech project partner institutions, and knowledge dissemination activities.

Building the 3D geological model
 The 3D geological model is based on re-evaluated well logs
(Figs 1 and 2), core samples and 3D/2D seismic data. Archival reports and publications with maps and sections were also
taken into consideration (e.g. Bílek 1972).

 As the second step, marker horizons were identified and correlated in the 56 well logs. Depositional facies evolution was characterized in time
and space from, e.g., upward coarsening or fining
trends as well as core samples examination. Then
the well logs were tight up with the seismic data
(Fig. 2).

Dynamic modelling
Reservoir and analogue-field rock samples are prepared for conducting laboratory
measurements of CO2 injection to evaluate remaining oil recovery, to demonstrate
the efficacy of recovering additional formation oil, and thus improving CO2 storage capacity, prior to CO2 injection for
permanent geological storage. Geomechanical evaluation of cap-rock samples,
as well as reservoir samples exposed to
CO2, will also be carried out. The results
from these laboratory analyses, and the
rock/fluids interaction results from geochemical modeling, will be upscaled and
incorporated, along with all pertinent/relevant reservoir and well data, into a history-matched reservoir model that will be
used to make predictions of CO2 storage
capacity, optimization of well placement,
and CO2 injection strategy design.

Risk assessment

Fig. 2 - Well logs converted to travel time (TWT) and correlated with
seismic data (crossline). The target horizon is marked by the red star;
stratigraphy and faults are also identified and marked.

Fig. 1 - Well log of the LB-BR45 well shows the target Middle Badenian Láb horizon with oil
field at about 1080 m (MD). Core sampling locations, core quality, and elevation are shown
on the right hand side of the figure. Oil saturation is marked by high RAG2 peak.

 Finally, the 3D geological model is constructed with
surfaces, faults and lithological pinch-outs (Fig. 3).
Fig. 3 - Preliminary 3D static model
of the LBr-1 storage complex:
subsurface topography is shown in
color, depth is in meters below the sea
level (SSL). Core sample locations are
shown as circles and stratigraphy
is marked by color intervals.

Modelling of any unwanted potential CO2
leakage to overburden strata, and possibly to surface and atmosphere, through
either an existing abandoned wellbore or
the cap rock is progressing by defining existing barriers and, most importantly, proactive practices for reducing/eliminating
as well as mitigating ones for addressing
effectively any such remote possibility. As
part of the workflow, a risk assessment of
the leaked CO2 contaminating potable water resources or impacting flora and fauna
will also be carried out. These activities
are strongly linked with the proposed monitoring program as well as modeling results of a potentially leaked CO2 through
the sequence of the geological strata.
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