
20-NR03 Course description 

Name of the course 
Workover optimization and reservoir stimulation (6 ECTS)  
- teachers: Pašić, B.; Brkić, V. 

Goals of the course 

- define the well productivity parameters; 
- present systematic approach to well completion and workover; 
- present specificity of horizontal and multilateral well completions and 

workovers; 
- present specificity of “intelligent” completion;  
- determination of the type of reservoir rock formation damage by laboratory 

measurements; 
- present the mechanics of hydraulic fracturing in horizontal wells; 
- present modelling of hydraulic fractures propagation in unconventional 

reservoirs; 
- explain procedure for frack-pack well completion; 
- define the approach for evaluation or well completion, workovers and 

formation damage remove procedure. 

Expected learning outcomes 
(levels 8.2) 

Learning outcomes 1: Well Completion and Workover Optimization (3 ECTS) – 

PhD. Borivoje Pašić, assistant professor 

- propose the methods for well completion considering it purpose and 
subsurface conditions (0,5 ECTS); 

- select “intelligent” completion systems of certain well or field (1 ECTS); 
- plain horizontal and multilateral well completion and workover (0,5 ECTS);  
- evaluate the performance of the applied well completion and workover 

processes (1 ECTS). 
 
Learning outcomes 2: Contemporary Reservoir Treatment Methods (3 ECTS) – 

PhD. Vladislav Brkić, assistant professor 

- create hydraulic fracture propagation models for unconventional reservoirs 
(0,5 ECTS); 

- propose the methods of conventional reservoirs treatment considering to and 
intensity of formation damage, kind of rock, and well conditions (0,5 ECTS); 

- valorise the results of hydraulic fracturing in horizontal wells (1 ECTS); 
- evaluate efficacy of frack-pack process on certain well or field (1 ECTS). 

Course content 

Learning outcomes 1: Well Completion and Workover Optimization 
Systematic approach to well completion and workover.  
Well completion design. Wellheads for multiple completions (more than one 
production string). Tubing string design and joint selection for high pressure, high 
temperature and multiple completions. Movements and forces in tubing/packer 
systems for combined completions. Specificity of “intelligent” completion; 
downhole equipment for pressure, temperature and volume measuring.  
Specificity of horizontal well completions, multilateral well completion and 
extended reach well completion. Well workover planning. Economic aspects of 
optimal well completion and workover design.  
 
Learning outcomes 2: Contemporary Reservoir Treatment Methods 
Well performance: productivity index, the parameters influencing productivity 
index, permeability and skin factor influence, permeability and skin factor 
determining by transient pressure analyses, components of the skin effect, flow 
efficiency and damage ratio. Alterations near-wellbore zone permeability: causes, 
diagnoses, treatment methods. Near wellbore damage categories: natural 
damages, induced damages, laboratory identification of damages, complete core 
analyses, acid solubility tests, treatment techniques to remove damage, acids for 
matrix acidizing. Matrix acidizing procedures: matrix acidizing of carbonate 
formations, matrix acidizing of sandstone formations, treatment specificities of oil, 
gas and water injection wells. Hydraulic fracturing mechanics: in-situ stresses of 
the reservoir rocks, rock mechanic fundamentals, hydraulic fracture mechanics. 



Hydraulic fracture models: KGD model, PKN model, radial model. Fracturing fluid 
losses: fluid loss coefficient, Carter’s equation, proppant transport and distribution 
in the fracture, heat transfer from the reservoir to the fracture. Fracturing fluids: 
linear and crosslinked water based gels, gelled oil, emulsions, fracturing fluids 
rheological properties, fluid loss properties. Proppant: required physical 
properties, types of proppant, optimization of hydraulic fracturing process. 
Combination of hydraulic fracturing and gravel pack: “frac - pack” completion. 
 

Forms of teaching (and the 
allocation of ECTS) 

Learning outcomes 1: Well Completion and Workover Optimization (3 ECTS):  
Lectures (1,5 ECTS), Seminar work and presentation (1,5 ECTS) 
 
Learning outcomes 2: Contemporary Reservoir Treatment Methods (3 ECTS): 
Lectures (1,5 ECTS), Seminar work and presentation (1,5 ECTS)  
 
 
 

Evaluation procedures of the 
PhD candidates 

Learning outcomes 1: Well Completion and Workover Optimization  
- Student project / seminar work: Creating a conceptual solution for a certain 

example from the petroleum engineering practice by applying analytical and / 
or numerical methods - making an independent project. Result publication in 
the form of a scientific or professional article, depending on the quality of the 
obtained results; 

- Oral exam. 
 
Learning outcomes 2: Contemporary Reservoir Treatment Methods  
1. Student project / seminar work: Creating a conceptual solution for a certain 

example from the petroleum engineering practice by applying analytical and / 
or numerical methods - making an independent project. Result publication in 
the form of a scientific or professional article, depending on the quality of the 
obtained results; 

2. Oral exam. 
 

 
 
 
 
 
 
 

 


