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The research problem 

Storage site selection and characterization are essential in the CCS project life cycle. The site 

characterization caters to various elements of sub-surface scenarios to build a proper CO2 injection plan. 

The three key elements we attempt to address in this stage to understand our reservoir are: Capacity, 

Containment, and Risk Analysis. In order to evaluate these components of a target reservoir, three key 

technical workflow steps are implemented. They are well-log data analyses, core data and thin section 

analysis, and sub-surface interpretation. CO2 injection in the reservoirs enhances oil recovery, directly 

correlating with its porosity and permeability content. Therefore, understanding the reservoir extent and 

http://www.iitbmonash.org/


behaviour needs thorough geological and geophysical analyses using well-log, core, and seismic data 

through Gross Depositional Element (GDE) maps. 

Furthermore, the uncertainty involved with ranking the reservoir characters must undergo uncertainty 

maps using all the parameters obtained from the analyses. Such can be fulfilled through Composite Risk 

Segment (CRS) maps. The thorough study will connect to the considerable knowledge gap in subsurface 

reservoir conditions in an Indian context. 

 

Project aims 

The project aims are as follows: 

 

1. In-depth understanding of subsurface mapping. 

 

2. Geomechanical and petrophysical investigation of the subsurface response to different fluids in 

depleted reservoirs through well-log interpretation 

3. Development of structural and tectonic maps for understanding reservoir extent 

 

4. Creating 1D porosity and  permeability models through core data analysis and integration with 

the seismic data for 3D modelling 

 

5. Understanding risk elements through generating GDE maps and CRS maps 

 

 

 

 

What is expected of the student when at IITB and when at Monash? 

The student is expected to work on seismic data for geophysical attributes and geomechanical core 

data analysis while at IIT Bombay. In addition, the student can use advanced laboratory equipment at 

Monash for fluid-flow and rock deformation studies. 

 

 

 

 

 

 

Expected outcomes 

The present study would help understand the sub-surface reservoir characterization for CO2 

sequestration associated with enhanced oil recovery and saline aquifers. This would assist in assessing 

the potential risks involved and ways to mitigate them during CO2 injection. It would also help develop 

workflows for storage site selection and CO2 storage capacity estimation from the field scale to the basin 

scale. Consequently, the study would help evaluate the feasibility of the technology as a carbon 

sequestration tool in the future.  

 

 

 

 

 

 

How will the project address the Goals of the above Themes? 

This project addresses the themes like geological and geophysical sub-surface mapping, reservoir 

characterization, 3D modelling of porosity and permeability and uncertainty analysis of reservoir quality.  

 

 

 

 

 



Capabilities and Degrees Required 

Master degree in Geology/Geophysics OR Bachelor/Master degree in 

Petroleum/Civil/Chemical/Mining Engineering would be preferred, apart from other necessary 

criteria for the course. 

Should demonstrate capability in numerical simulation and computational fluid dynamics. 

Experience and knowledge in petroleum engineering and CO2 EOR is preferable. 

 

 

 

 

 

 

 

 

 

Select up to (4) keywords from the Academy’s approved keyword list (available at 

http://www.iitbmonash.org/becoming-a-research-supervisor/) relating to this project to make it easier 

for the students to apply.  

Carbon Sequestration, seismic, well-log data study, porosity, permeability, storage site selection 

 

 

 


