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Abstract: In carbon capture and storage (CCS) technology, CO, is transported from the capture point to the storage
point primarily through high pressure piping. The potential for pipeline rupture and leakage, possibly resulting in
catastrophic accidents, will presents a risk to human and animal populations. Therefore, to ensure pipeline safety,
an essential risk assessment involving an accurate prediction of CO, pipe flow following the pipeline fracture,
especially obtaining the conditions at rupture, provides effective technical support for the implementation of large—
scale CCS projects and contribute to pipeline safety. In the present paper, a one—dimensional (1D) Computational
Fluid Dynamics (CFD) pipe flow model to predict pipeline fracture is developed. Precise Equation of States (EOSs),
PR and GERG, is used to achieve more accurate source strength estimates. The effects of friction and heat transfer
through the pipe wall are accounted for through momentum and energy source terms. The model is applicable for
both single-phase and gas-liquid two—phase flow. In terms of two—phase simulation, liquid/vapour transition is
implemented by introducing mass and energy source terms. The model predictions are validated by data from three
independent depressurization experiments. Also, the effects of pipe wall roughness and pipe diameter on mass

outflow rate are investigated. This research helps provide a reliable method for risk assessment related to CCS.
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