
 
 

20-NR01 Course description 

Name of the course 
Well planning and drilling technology (10 ECTS)   
- teachers: Gaurina-Međimurec, N.; Krištafor, Z.; Pašić, B.  

Goals of the course 

- present of planning process for different types of oil, gas and geothermal wells; 

- define drilling regime and different drilling technology; 

- present advantages and limitations of drilling horizontal, multilateral and 

extended reach wells; 

- present objective and subjective parameters that affect design;  

- elaborate well logging types ant their use in boreholes; 

- define the analytical and numerical models to optimize tool selection for 

successful drilling performance, 

- define alternate procedures and safety measures while monitoring and 

performing project; 

- synthesize input for performing and evaluating project; 

- present the criteria for the design of drilling fluid (mud) and cement slurry for 

specific drilling conditions;  

- present the optimization of the wellbore cleaning and casing cementing;  

- carry out laboratory testing of mud and cement slurries; 

 

Expected learning outcomes 
(levels 8.2) 

Learning outcomes 1: Well design (4 ECTS) – PhD. Zdenko Krištafor, full professor 
- revise geological, geophysical and thermodynamic conditions to predict their 

impact on the quality of modeling vertical, directional or horizontal wells (1 
ECTS); 

- integrate analytical and numerical models with realistic parameters in terms 
of project management (1 ECTS); 

- develop a project matching planned and real-time parameters during drilling a 
well (1 ECTS); 

- valorize the realization of the well project (1 ECTS). 
 
Learning outcomes 2: Wellbore Cleaning and Well Cementing Optimization (4 
ECTS) – PhD. Nediljka Gaurina-Međimurec full professor 
- comparison of different drilling technology (1 ECTS); 

- design a mud and cement slurry for specific wellbore conditions (1 ECTS); 
- design cementing geothermal, gas and horizontal wells (1 ECTS); 
- optimize the cuttings carrying capacity of the drilling fluids and casing 

cementing (1 ECTS). 
 
Learning outcomes 3: Drilling of horizontal and multilateral wells (2 ECTS) – PhD. 
Borivoje Pašić, assistant professor 
- well trajectory planning for different type of wells (1 ECTS); 
- selection of appropriate methods for drilling of directional well (1 ECTS). 
 

Course content 

Learning outcomes 1: Well design 
Input data for planning different types of oil, gas and geothermal wells: offset well 
data, electric logs, mud logging, rock samples and cores, well testing results, seismic 
data; designing of optimal well trajectory; selection of appropriate drilling regime; 
determining casing setting depths; drillstring design, torque and drag analysis, kick-
off point determining, casing design; wellhead and BOP design; expected working 
pressures, well logging and their frequency; rig equipment requirements; based on 
drilling program, material and services specifications; planning of well costs;. 
parameters affecting the wellbore stability; techno-economic indicator of drilling 
process; project evaluation. 
 



Learning outcomes 2: Wellbore Cleaning and Well Cementing Optimization 

Casing drilling; optimizing cementing for different pressure and temperature 

conditions; optimizing wellbore cleaning and hydraulic power on bit; hydraulic 

design; optimizing drilling fluid rheological properties; efficiency of drilling rig 

surface fluid processing system; monitoring and control of drilling fluid properties; 

causes of gas migration after primary cementing and methods for their prevention; 

effect of pressure and temperature on set cement properties; geothermal and gas 

well cementing; remedial cementing; specific of horizontal well cementing; cement 

job evaluation; laboratory testing of mud and cement slurry; drilling fluid selection 

criteria. 

 

Learning outcomes 3: Drilling of horizontal and multilateral wells  

Application of different mathematical models in design optimal trajectory for 

different types of wells; comparison between sliding and rotation technique in 

drilling of directional well; operating characteristics of downhole motors; measure 

while drilling and trajectory surveys. 

 

Forms of teaching (and the 
allocation of ECTS) 

Learning outcomes 1: Well design (4 ECTS):  
Lectures (2,5 ECTS), Seminar work and presentation (1,5 ECTS) 
 
Learning outcomes 2: Wellbore Cleaning and Well Cementing Optimization (4 
ECTS): Lectures (2,5 ECTS), Seminar work and presentation (1,5 ECTS)  
 
Learning outcomes 3: Drilling of horizontal and multilateral wells (2 ECTS): 
Lectures (0,5 ECTS), Seminar work and presentation (1,5 ECTS) 
 
 

Evaluation procedures of the 
PhD candidates 

Learning outcomes 1: Well design 
- 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: Wellbore Cleaning and Well Cementing Optimization  
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. 
 
Learning outcomes 3: Drilling of horizontal and multilateral wells 
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. 
 

 

 


