Subjects for Bachelor and  Master thesis from the ” Carbonate-Group”, Spring -06

Personnel involved in the work will be:

Dr. stud. Tina Puntervold

Dr. stud. Peimao Zhang

Dr. stud. Eli J. Høgnesen

Dr. stud. Skule Strand

Dr. stud. Reidar Korsnes

Dr. stud. Morten Hjuler  

Ass. Prof. Merete V. Madland

Prof. Tor Austad

Engineer Kim A. N. Vorland

Engineer Arve M. Hinderaker

The main part of each of the bachelor or master thesis work will be experimental work at one or several of our 4 laboratories.

Rock mechanics 

Subject 1

In total 4 students

Supervisors: Dr. stud. Reidar I. Korsnes and Ass. Prof. Merete V. Madland

“Impact of brine composition and temperature on the mechanical strength of chalk”

Fractured chalk oil reservoirs in the North Sea are very successfully flooded with seawater to improve the oil recovery. Seawater appears to be an excellent fluid, which has the ability to increase spontaneous imbibition of water by a wettability alteration process. The mechanical properties of high porosity chalk are strongly dependent on the type of fluid present in the pores. Dry chalk and chalk mainly saturated with oil is significantly stronger than water saturated chalk, and this phenomenon is referred to as the water weakening effect, which will cause compaction of the reservoir rock. Besides the general weakening of the chalk by water, the ion composition of the water appeared to have influence on the mechanical properties.

The main objectives of this project are to perform hydrostatic tests on chalk samples with an additional creep phase after yield, at 70 and 90 (C, using different brines. The brines will be flooded constantly through the samples during the tests to measure how the samples permeability develops.

Complete test series has been performed at 130 (C.

Time consuming tests, almost two weeks for each test, and ten tests per temperature.

4 students to complete test series

Each student performs 5 tests ( two weeks pr test = 10 weeks of testing

Subject 2

In total 2 students

Supervisors: Dr. stud. Reidar I. Korsnes and Engineer Kim A. N. Vorland 

“Permeability and stress paths”

The main objective is to study permeability changes under different deviatoric stress paths, in order to predict permeability behaviour at actual reservoir conditions. Initial tests have shown that the permeability is much less affected under deviatoric compared to hydrostatic conditions. 

The permeability behaviour along different stress paths should be mapped. This should include stress paths corresponding to uniaxial compression, and stress paths reflecting repressurization of the reservoir. As chalk is strongly time and loading rate dependent, such effects should also may be included in the experimental program.

Subject 3

In total 3 students

Supervisors: Ass. Prof. Merete V. Madland and Engineer Arve M. Hinderaker

“Relationships between chalk wettability  and water weakening”

The relationship between chalk strength and wettability is an important parameter both for reservoir compaction and enhanced oil recovery. Improved oil recovery from carbonates will in some cases involve wettability alteration towards more water-wet conditions, and a relevant question to be asked is then: “Will it be a relationship between reservoir compaction rate and wettability, which would influence the selection of enhanced oil recovery method.” 

So far, previous in house studies show that the so called water-weakening of chalk appears to be related to wetting conditions as discussed in terms of chalk dissolution. The mechanical strength seems to decrease as the water-wetness decreases.

The objective of this task is to further investigate how the mechanical stability of chalk is affected under different wetting conditions, in order to estimate the compaction in chalk fields under water injection. 
By use of a standard triaxial cell, hydrostatic tests and may also long term flooding by seawater at creep conditions should be performed on several series of chalk cores with different wettabilities.

IOR-studies

Subject 1

In total apprx. 4 students

Supervisors: Dr. stud. Tina Puntervold og Dr. stud. Peimao Zhang

”The influence of  acid (AN) and base (BN) number on the wetting state of carbonates”

The studies are performed by mixing oil with different acid and base numbers.

Carbonate cores from a reservoir in the Middle East and also out crop chalks with similar properties as the reservoir chalk in the North Sea will be used. 

Subject 2
In total apprx. 2 students

Supervisor: Dr. stud. Eli J. Høgnesen

“Modelling transport of oil and water in oil wet chalk during a spontaneous imbibition process induced by wettability alteration.”

Fluid flow will be quantified by measuring the amount of oil produced from different surfaces of the core. A cationic surfactant will be used as a wettability modifier. 

“How will temperature affect the CMC (Critical Micelle Concentration) for a cationic surfactant?”

CMC will be determined at different temperatures by measuring IFT (interfacial tension) between oil and water that contains different amounts of cationic surfactant.

Subject 3

In total 2-3 students.

Supervisor: Dr.stud. Skule Strand

” Further development of a method to quantify the wettability in chalk.”

The method is based on a chromatographic separation of a tracer (SCN-)  and sulfate. By studying the effects of Mg2+, Ca2+ and the flow rate one should be able to optimize the method. 

