A Phase Behaviour Study of Natural Gas – Diesel Based Drilling Fluid Mixtures Related to Well Control
Abstract

Use of oil based (synthetic as well as diesel based) drilling fluids is getting more preference, as industry is looking forward to more challenging environments to explore for oil & gas reserves. Understanding of phase behavior of mixture of oil based drilling fluid and hydrocarbon (gas or condensate) can be a great help from drilling engineer’s perspective. 
This paper describes the results & some observations from simulation study done in commercially available equation of state multiphase property simulator. All the calculations were performed using Soave-Redlich-Kwong equation of state with the constant "a" proposed by Graboski and Daubert SRK (G&D).The study investigated phase behaviour of diesel mud with natural gas in different proportions (500 SCF/STB to 5000 SCF/STB). Constant Composition Expansion was carried out assuming temperature of the mud remains constant throughout the wellbore. CCE process was evaluated for 4 different temperature values. Solubility of natural gas in water phase as well as effect of solids present in mud was neglected. Some very useful results were derived from the study e.g. volumetric behaviour of the mud as it travels towards surface and density change in diesel phase as gas evolves out of solution. This can be used to calculate pit gain vs time. This can be used to make decision whether to shut-in the well immediately or continue with circulation.  
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