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Highly controlled field injection experiments are necessary for demonstration, for scientific understanding and for
quantification of the relevant processes of CO2 geological storage.

The preparation of such an experiment requires reliable information on both the hydraulic, thermal and chemical
properties of the target layer and the formation fluid as well as on the injection discharges and their associated
pressure build-up in the reservoir. For this, there is a need to determine the state variables of CO2 in the injection
tube near the well head, which can produce the desired mass flow rates given the condition at the reservoir, while
respecting pressure buildup constraints.

A model connecting the multiphase flow and transport processes in the target layer (based on the well-known
TOUGH2/ECO2N model) at the vicinity of the injection well with those occurring in the injection tube (solving
the one dimensional equations mass, momentum and energy conservation) has been developed. To this model the
injection tube is a boundary condition. Once the reservoir pressure build-up resulting from the injection discharge
is known, there is a need to determine the necessary injection conditions at the wellhead. For this purpose we
apply the 1-D tube model, which provides the solution of the conditions in the injection pipe, given the injection
rate and the pressure at the reservoir.

These two linked models, the porous medium model and the pipe model, are applied to the planning of the Heletz
injection experiment to be carried out in the frame of the EU-FP7 funded MUSTANG project.

Sensitivity analyses are carried out with regard to uncertainty in the target layer permeability and the temperature
of the injected CO2, which depends on the thermal heat transfer coefficient in the injection tube.



