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		Abstract

		CO2 injection and storage in, e.g., subsea rock formations, and related transport through pipelines may be important enabling technologies for mitigating increasing CO2 levels in the atmosphere. In this text, we focus on a specific aspect of CO2 transport in pipelines: phase transitions between dense phase, liquid, gas-liquid and gas. Obtaining good predictions of these phase transitions and related flow phenomena are important for pipeline design for efficient and safe transport of CO2. A dynamic multiphase pipeline flow simulator is a tool that can be used for such design analysis. The simulator previously allowed only pressure (P), temperature (T) and fluid composition as independent variables, meaning that all thermodynamic and transport properties for the fluid are given as functions of P and T. A new formulation based on using pressure and enthalpy as independent variables is now commercially available. 

Transient depressurization experiments with pure CO2 or CO2 with impurities (up to 10 mol. % of CH4 only or a mixture of CH4 and N2) were performed in the CO2 test loop at Institute for Energy Technology (IFE). The experiments were carried out under adiabatic boundary conditions with different initial and operational conditions. The transient experiments were started from the dense phase, from near the critical point or from the supercritical state. The rate of the depressurization was controlled by the opening of the discharge valve. The measurands for the transient depressurization experiments were the pressures and temperatures in the test section, in a pre-separator and in the storage/receiver tank to which the gas phase was routed. The liquid level in the pre-separator was continuously measured using a dP-cell and converted into a liquid CO2 mass flow rate. In addition to the various (P,T) measurements, phase transition and phase slip characteristics were important output parameters from the experiments. The actual gas compositions for the gas mixtures used in the transient experiments were measured with a gas chromatograph (GC).
 
The validation of the modelling of pipeline flow for heat-transfer limited-depressurization processes is done by comparing model results against the experimental results for fluids that contain CO2 with impurities. The validation shows that the predictions obtained when using the pressure enthalpy formulation are of good quality.
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