
20-G02 Course description 

Course title 
Geological modelling of oil and gas reservoirs (10 ECTS) 
- teachers: Velić, J.; Saftić, B.; Kolenković Močilac, I.; Cvetković, M. 

Course aims 

- To explain formation of structural and stratigraphic traps in different regional 
or local geological settings 

- To present interpretation of results of various geophysical exploration 
methods aimed towards the definition of the reservoir boundaries in the 
subsurface 

- To present the data acquisition techniques used for reservoir and cap rocks' 
characterization (direct and indirect methods) 

- To define ways of making well to seismic ties – establish the relation between 
the depth and time scale 

- To present basic reservoir modelling techniques (simple models and models 
that include several hydrodynamic units) 

- To explain the relations between the lithofacies mapping and mapping of 
petrophysical properties and implications for reservoir modelling 

- To demonstrate the possibility to use detailed geological models of the 
subsurface for targeted exploration of reservoirs within certain field or in its 
vicinity (satellite reservoirs)  

- To explain how to prepare a report on exploration results – a study within the 
area of one oil or gas field  

Expected learning outcomes 
(level 8.2) 
 

Set of learning outcomes 1: Exploration methods of reservoir and cap rocks' 
structure and characteristics (5 ECTS) – lecturers: J. Velić, B. Saftić, I. Kolenković 
Močilac and M. Cvetković 

1. Describe structure of different trap types and understand mechanisms of 
their formation (1 ECTS) 

2. Analyze composition and structure of reservoir and cap rocks and define 
their spatial relations (1 ECTS) 

3. Characterize a reservoir based on analyses of core samples and reservoir 
fluids, integrated with results from well log interpretation (2 ECTS) 

4. Synthesize the results of geological, geophysical and geochemical 
exploration of a reservoir to prepare the data for construction of 
geological model (1 ECTS) 

Set of learning outcomes 2: Construction of geological model and continuation 
of research in the phase of reservoir development and production (5 ECTS) – 
lecturers: J. Velić, B. Saftić, I. Kolenković Močilac and M. Cvetković 

1. Construct the geological model of a reservoir and estimate the geological 
reserves of oil and gas (2 ECTS) 

2. Upscale the geological model for purpose of dynamic modelling (0,5 
ECTS) 

3. Manage geological research during the phase of reservoir development 
and production with the aim of recovery increase (0,5 ECTS) 

4. Make plans and manage exploration for additional reserves in satellite 
reservoirs within an exploitation field (1 ECTS)  

5. Prepare the comprehensive report on results of petroleum-geological 
exploration of one hydrocarbon field (1 ECTS) 

Course content Set of learning outcomes 1: Exploration methods of reservoir and cap rocks' 
structure and characteristics 
Structural traps and mechanisms of their formation. Classification of stratigraphic 
traps based on the time of their formation (primary and secondary traps) and 
based on the type of the reservoir rock (clastic, carbonate, metamorphic and 
magmatic rocks). Correlation of well data. Methods of seismic surveys 
interpretation (2D and 3D data). Conversion of data from time scale to depth 
scale. Methods of petrophysical characterization of reservoir rocks and cap-rocks 
(direct and indirect). Methods used to determine the saturation and composition 



of reservoir fluids by means of laboratory measurements and well log 
interpretation. Interpretation of results of petrophysical measurements and 
reservoir fluid analyses. Data preparation and management techniques for 
geological modelling of a reservoir. 
Exercises: working on procedures of data preparation and practices of data 
management for geological modelling (integrating the core analyses with the 
results of interpretation of different geophysical measurements). 
 
Set of learning outcomes 2: Construction of geological model and continuation 
of research in the phase of reservoir development and production 
Methods of model development – simple and complex models (several 
hydrodynamic units). Influence of faults on the spatial distribution of fluids. 
Relationship between lithofacies mapping and modelling. Methods to define 
spatial relations between lithofacies units in the reservoir. Basics of petrophysical 
mapping and modelling (data preparation, algorithms). Procedures for estimating 
geological reserves of hydrocarbons. Procedures for model up-scaling as 
adjustment needed for dynamic modelling. Application of modelling results for 
directing exploration with the aim of discovering additional reserves or reservoirs 
within an oil or gas field. Presentation in how to prepare a report on geological 
exploration of a field.  
Exercises: individual work on development of a geological model of a reservoir and 
writing of a report on the results of petroleum-geological exploration. 

Forms of teaching (and the 
distribution of ECTS) 
 

Ad 1: 
Lectures (2 ECTS), exercises in data preparation for computer modelling (2 ECTS), 
individual work on seminars (1 ECTS) 
Ad 2: 
Lectures (2 ECTS), exercises in computer modelling (2 ECTS), individual work on 
seminars (1 ECTS). 

Assessment procedures and 
evaluation of doctoral 
students 

Active participation of students is required, including attendance to lectures and 
consultation meetings, work on the computer, writing of term papers (seminars) 
and preparing presentations. The most important part of the student’s grade 
refers to the quality of seminars and model development. The exam consists of 
written and oral part with attention to written and oral expression and the skills of 
using information technologies/various computer software developed for the 
petroleum geological exploration to define and map the geological structure and 
composition in the subsurface.  

 

 

 

 

 

 

 

 

 

 

 


