MSc Thesis 1:

Project

Numerical definition of segmentation of well-bore lengths. Automatic segmentation of straight sections and implementation of forced/pre-defined segmentation of well-bore lengths from reservoir to surface.

Background

Pressure development in gas wells can be described by analytical equations, valid for straight sections of constant well-bore diameter, inclination, friction factors ao. PVT parameters, normally dependent of pressure and temperature, can be substituted by average values integrated over the whole section length. Accuracy and feasibility of the analytical solutions can therefore be increased by segmentation.
The student will be given a program (in Fortran) where the pressure difference between bottom-hole and well-head at constant flow rate is calculated, where surface production is performed from a reservoir block volume of gas through a homogenous straight section well-bore. 
Project work

The project thesis is related to the implementation of the numerical segmentation of the well-bore length and can be itemized as follows:

1. Study of the Fortran program at hand.

2. Implementation of automatic segmentation of straight sections. Definition of criteria for number of sections. Writing of numerical code. Tests of asymptotic improvement of accuracy. Test with various section lengths, well-bore diameters and gas flow rates.
3. Implementation of pre-defined or forced segmentation of well-bore. One or two example wells for demonstration. (could be taken from field examples in the North Sea).

4. Writing of code to be implemented in the program and for input of data in an input-data file.

5. Integration of automatic segmentation in the forced segmentation case.

6. Demonstration of the effect of segmentation with examples.  
In addition to the programming work, clear demonstration of the effect of segmentation should be given in form of plots showing pressure profiles for various cases.
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MSc Thesis 2:

Project

The importance of heat transfer in gas injection wells. Investigations of heating/cooling effects in gas injection wells, from surface - to reservoir conditions.

Background

Non linear temperature effects are in many cases of minor importance in gas production wells. In some gas injection cases however, heat transfer between well fluids to the surrounding formation might prove to be of significant importance. In some cases, i.e. where injection of supercritical fluids are involved like e.g. in injection CO2 sequestration projects, temperature variation (increase) may prove to be of great importance.
Based on an already existing analytical model for calculating temperature profiles in gas production wells, the student is asked to apply this model to gas injection cases. He model is in the form of a Fortran program and the conversion is done by reprogramming the model. Consideration of PVT relations of injection fluids is an important part of this work.

Project work

The thesis work is related to heat transfer model, to the programming of the model, to the study of PVT relations of the injection gas and to the analysis of the programming/simulating results. The workflow is envisaged as follows:
1. Study of model for heat transfer.

2. Conversion of Fortran program to simulation of gas injection cases.

3. Use of PVT calculations (e.g. PVT Sim) to characterise the injection gas. Use of different gases, also CO2.

4. Analysis of phase behaviour of injection gases.

5. Gas injection studies using the new program.

The thesis should, except from describing the workflow also contain an analysis of the simulation results. 
Supervisor:  Jann Rune Ursin, IPT/UiS (E-381)

