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CO2 injection at the Ketzin pilot site located in Eastern Germany (Brandenburg) about 25 km west of Berlin is
undertaken since June 2008 with a scheduled total amount of about 70,000 t CO2 to be injected into the saline
aquifer represented by the Stuttgart Formation at a depth of 630 m to 650 m until the end of August 2013.
The Stuttgart Formation is of fluvial origin determined by high-permeablity sandstone channels embedded in a
floodplain facies of low permeability indicating a highly heterogeneous distribution of reservoir properties as
facies distribution, porosity and permeability relevant for dynamic flow simulations.
Following the dynamic modelling activities discussed by Kempka et al. (2010), a revised geological model allowed
us to history match CO2 arrival times in the observation wells and reservoir pressure with a good agreement
(Martens et al., 2012). Consequently, the validated reservoir model of the Stuttgart Formation at the Ketzin pilot
site enabled us to predict the development of reservoir pressure and the CO2 plume migration in the storage
formation by dynamic flow simulations.
A benchmark study of industrial (ECLIPSE 100 as well as ECLIPSE 300 CO2STORE and GASWAT) and
scientific dynamic flow simulations codes (TOUGH2-MP/ECO2N, OpenGeoSys and DuMuX) was initiated to
address and compare the simulator capabilities considering a highly complex reservoir model. Hence, our dynamic
flow simulations take into account different properties of the geological model such as significant variation of
porosity and permeability in the Stuttgart Formation as well as structural geological features implemented in the
geological model such as seven major faults located at the top of the Ketzin anticline.
Integration of the geological model into reservoir models suitable for the different dynamic flow simulators
applied demonstrated that a direct conversion of reservoir model discretization between Finite Volume and Finite
Element flow simulators is not feasible. Hence, the initial hexahedron meshes as applied for the ECLIPSE 100 and
TOUGH2-MP/ECO2N simulations had to be converted into tetrahedron meshes to meet the convergence criteria
of the Finite Element simulators DuMuX and OpenGeoSys.
Our simulation results show a good agreement of reservoir pressure between all simulators, while CO2 arrival
times at the observation wells strongly depend on the chosen discretization. In summary, all simulators applied are
capable to address the highly complex reservoir properties present in the Stuttgart Formation at the Ketzin pilot
site by dynamic flow simulations providing results of sufficient quality for prediction of future site behaviour.
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