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Knowledge of the phase behaviour, density and viscosity of petroleum fluids is essential in the optimisation of petroleum reservoirs. Many techniques are available to calculate all of these properties, but they are often unable to model these properties for a wide range of petroleum fluids to a sufficient accuracy. Recently, a new modelling approach, based on the f-theory for viscosity modelling and a new oil characterisation method, has been developed to accurately determine these properties. This new approach has the additional advantage of being based on commonly used cubic equations of state (EOS).

Originally developed for well-defined pure, binary and multi-component systems, the f-theory has been further extended to be a widely versatile and accurate tool in the viscosity modelling of a wide range of petroleum reservoir fluids (natural gases to crude oils). In the case of petroleum fluids, the model requires a compositional characterization procedure to be used in conjunction with a van der Waals type of EOS.

Although the f-theory is not characterization dependent, viscosity modelling is intrinsically linked to the performance of the equation of state to represent the physical properties of a fluid mixture. Thus, an improved characterisation and tuning method, linked to the f-theory and the common cubic EOS to accurately describe the phase, density, and viscosity behaviour of a wide range of petroleum fluids, has been recently developed and tested.

In this presentation the applicability of this overall modelling technique to reproduce previously measured bubble points, densities and viscosities of a North Sea crude oil, a natural gas liquid and their mixtures will be illustrated.

