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Background: 
Reslab have a vacancy for an MSc master thesis. The title of the research project will be as following:

“Residual Gas Saturation Measurements in sandstones reservoir using NMR”
Description and objectives: 
Accurate and reliable residual gas saturation (Sgr) measurements are very important to determine the gas recovery from a gas reservoir subjected to water flood. The oil industry has over the years developed different method for measuring residual gas saturation. The fluid saturation control during the analysis is the key factor for an accurate understanding of the mechanics involved when performing Sgr analysis on reservoir core samples. Unfortunately, existing saturation control methods, monitoring fluid injected/produced, mass balance and in situ gamma attenuation have limitations and sometimes the data gained are contradictory and difficult to be interpreted. 
An accurate evaluation of the analysis results using low filed NMR monitoring during water flood experiment will improve the saturation control and provide valuable information regarding the distribution of the water phase.

The scope of work in the MSc thesis will therefore be:

· Measurements of T1 and T2 distribution by NMR on reservoir rock samples at fully saturated synthetic formation brine conditions at confining pressure and ambient temperature.
· Establish initial water saturation (Swi) conditions by improved single point nitrogen gas-water drainage by constant displacement capillary pressure method; on at least three sandstones reservoir rocks at net confining pressure conditions and ambient temperature. Measurement of Kg at Swi.
· Perform low rate water-flooding at net confining pressure conditions (20 to 50 bar pore pressure) and ambient temperature using constant flow rate, with determination of water breakthrough in conjunction with measurements of time, differential pressure, temperature, core resistivity, fluids production and water distribution by NMR (T2). 

· After determination of Sgr and Kw at Sgr the pore pressure will be slowly decreased and observation of the first production of free gas and change of water permeability will be monitored. NMR analysis will be performed to measure the hysteresis of critical gas from Sgr to remobilization and water phase redistribution.
· The effect of porosity/permeability, initial water saturation (Swi), water flow rate, differential pressure gradient and depletion rate will be investigated.
· Improved Karl Fisher analysis technique will be used for water saturation control after Sgr experiment completion.

· High pressure mercury injection capillary pressure and XRD data will be measured on the same reservoir rock type and integrated during the evaluation of the Sgr analysis results. 

During the different experimental phases NMR measurements will be performed and fully integrated in the evaluation process.
Candidate 

We are looking for a candidate who is strongly motivated with a grade point average B or better in the Physics, Physical Chemistry or Petroleum Engineering.  
Questions and information can be given by contacting:

Professor Svein M. Skjæveland 
: Main supervisor for the student (UIS)
Ola Ketil Siqveland (UIS)

: Co-supervisor (UIS)
----------------------------------------------------------------------------------------------------------------

Stefano Pruno 


: Section leader, Reslab      (51816627)
Geir Inge Høivik


: SCAL Supervisor, Reslab  (51816611)
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