Modifying the Hall Plot for Analysis of Immiscible Gas Injection Wells - Part II: IOR
O.A. Talabi, Z. Yew, Schlumberger

T Furuta et al., J Pai n Relief 2016, 5:3(Suppl) http://dx.doi.org/10.4172/2167-0846.C1.006
International Conference on
Fibromyalgia and Chronic Pain (June 15-16, 2016   Philadelphia, USA)


J Pain Relief
ISSN: 2167-0846 JPAR an open access journa
Fibromyalgia 2016
June 15-16, 2016
Volume 5, Issue 3(Suppl)
Page 40

Abstract 
The Hall plot is a graph of an injection well’s cumulative pressure against its cumulative injected volume, ideally presenting as straight line. Changes in the gradient of this line can indicate a change in injectivity behavior. Developed for single-phase, steady-state, radial flow of liquids, it has proven useful in the surveillance of water injection wells. However, published studies into the validity of its equations and assumptions for gas injection scenarios are limited. Utilizing the Hall plot to analyze immiscible gas injection into an oil phase for improved oil recovery poses challenges due to the near-wellbore relative permeability of gas to the oil phase. This paper presents one useful and practical approach to achieve this correction.
To account for the varying near-wellbore relative permeability of gas in the oil phase, a function relating the relative permeability of gas in the oil phase to the cumulative gas injection is developed and included in previously developed equations that account for compressibility and viscosity variations. These updated equations are then rearranged in a form that generates a straight-line, giving us a modified Hall plot that accounts for the non-linearity due to relative permeability effects. The validity of the functions developed were tested with a variety of relative permeability curves and reservoir models having different degrees of heterogeneity using a commercial reservoir simulator.
It was confirmed that without the correction, the Hall plot becomes a curve, which makes it difficult to identify changes in well behavior. Correcting for this using the approach presented in this paper, straightens the Hall plot allowing changes in slope to be identified.
The results from this and the preceding work demonstrate that accounting for varying compressibility, viscosity and relative permeability, allows the Hall plot to be used qualitatively by engineers to identify changes in the injectivity of gas wells.
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Figure 1: Example of uncorrected Hall Plot and corrected Hall Plot
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