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Pre-study and Master’s project 
Fall Semester 2023 

– 
Optimization of injection strategies for CO2 sequestration in deep geological 

formations 
 

Supervisor: Prof. Lyesse Laloui 
Assistant: Jose A. Bosch 
 
Motivation of the project 
Fluid injection operations are involved in many geo-energy applications such as CO2 carbon 
sequestration, deep geothermal energy and gas storage. The success of these operations might be 
compromised by eventual microseismic and seismic events caused by the fluid pressure buildup in the 
reservoir. In order to minimize seismic risks, proper evaluation of the safest injection strategies and 
protocols must be performed. The aim of this project will be to investigate the factors that impact the 
amount of CO2 that can be optimally injected in deep aquifers and depleted oil and gas reservoirs. For 
this, numerical simulations of fluid injection with different configurations will be performed and 
compared. Particular emphasis will be made to the economic cost of the different strategies. The 
results will be useful for establishing new guidelines to operate CO2 sequestration sites. 
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Goal of the project 
The goal of the project is to provide guidelines for the management of fluid injection strategies. The 
student will acquire an advanced knowledge in new technologies related to reservoir geomechanics. 
 
Tasks and work to carry out 

- Literature study of geological sequestration of CO2 

- Propose case studies of injection strategies 

- Perform numerical simulations of the proposed cases 

- Discuss and compare the results of the different cases from a technical and economical 

perspective 
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Deliverables 

• Report 

The student will have to prepare a technical report containing the introduction and motivation for the 
project, the description of the accomplished work and related results as well as conclusions. The 
technical report will have to be prepared in an electronic format and send to the supervisor and the 
responsible of the project by the end of the semester. 

 

• Final Presentation 

The student will have to present his work during a presentation at the end of the semester. The day 
and the place of the presentation will be communicated to the student.  
 
Planning 

• Meetings and presentations 

A weekly meeting (on Friday pm) with the assistant is suggested to discuss the progress of the project. 
One meeting per month will be organised with Prof. Laloui (dates will be communicated to the student). 
During the meetings with the assistant, the student will have to present (i) the progress of the work, 
(ii) possible questions and remarks and (iii) a summary of the next steps for the project. During these 
meetings, the supervisors may vary the foreseen goals of the project, if necessary. The student will 
have to prepare all the possible questions before the meeting in written form and a summary of each 
meeting for the next fixed meeting. 

• Report 

The report will be written in English. Graphs will be built with the Python library Matplotlib. Particular 
attention will be given to the writing up of the report. In the document, the student will have to clearly 
introduce the topic, to highlight the hypotheses made, to present the considered methodology, to 
discuss the obtained results and to draw the related conclusions.  
 

• Electronic files 

At the end of the project, the student will have to send to the supervisors a folder containing a clear 
classification of all the electronic files developed during the project, including those related to the 
reports, obtained data, presentations, poster and graphs. 
 
 
Grading 
 
The final grade will be assigned considering the following proportions of contribution:  

- Implication and initiative during the semester 30% 

- Technical report 50% 

- Oral presentation 20%  

The evaluation will also consider the work methodology, discipline and resourcefulness of the student. 
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General rules of the project 
 
The schedule of the project is defined by the EPFL Academic Calendar: 
https://memento.epfl.ch/academic-calendar/?period=180 
 
The student signature on the submitted report certifies that the work is original and developed by 
him/herself. This work is property of the EPFL and cannot be disseminated without the approval of the 
considered Institution. 
 
Contacts 
 

Responsible: 
 
 
 
 
Professor: 

Jose A. Bosch 
Jose.boschllufriu@epfl.ch  
GC D0391 

Tel.: [+41 2169] 30868 
 
Lyesse Laloui 
lyesse.laloui@epfl.ch 
Tel.: [+41 2169] 32314 
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