Hydrate Equilibrium: Prediction and Measurement
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It is generally believed that hydrate thermodynamics is well understood and existing thermodynamic models provide reasonably accurate predictions of the hydrate formation conditions. For model systems, such as simple binary or ternary gas system, the hydrate predictions agree well with experimental data, within the accuracy of the experimental techniques. However, in the case of black oils and systems containing large amounts of thermodynamic inhibitors such as methanol or salts, differences of more than 5°F between the experimental data and predictions are commonly observed. This is partially due to the fact that the parameters in most models have been optimized utilizing data from simple binary or ternary systems. However, this may also be due to the lack of understanding of the affects of the heavier components on phase behavior and hydrate formation conditions (i.e. natural inhibition).

In this paper, we present a series of hydrate equilibrium measurements on reservoir fluids with pressures up to 15000psi. A comparison of experimental data and hydrate model prediction based on reservoir fluid characterizations will be provided. From this comparison, we will attempt to identify important components or component groups that may impact the hydrate formation conditions as well as identify possible shortcomings in the current hydrate model.

