BIP150 Thermodynamics of natural gas reservoir
Credits: 5
Duration: 1 term

Term: Fall term
Teaching Language: 

Lecturer: Jann Rune Ursin
Course format: The course is partly built up around project exercises, where each student is solving exercises covering the various parts of the curriculum. The teaching is organized partly as ordinary classroom teaching where the theoretical curriculum is presented. In addition, practical guidance and assistance is given in solving the project exercises on PC's, using custom made data simulation programs. Visualization of the theoretical content of the course through parameter variation is pursued through data simulation based on the equations described in the theoretical part. The data simulation programs in this course, is meant to function as a mathematical laboratory where the student is researching the validity of the theory presented  by his own experience.

Purpose: The course describes fundamental aspects of gas and gas condensate production from natural gas reservoirs. Included, is also a systematic discussion on thermodynamics of natural gases and a discussion on optimized strategy for full field gas production.

Course description: In the course, natural gas phase behavior and PVT - relations are described. Material balance calculations are done on tank like models, where options for various aquifers are included. Bottom hole well pressure and reservoir inflow is treated generally, while additional pressure drop caused by liquid condensate dropout in the vicinity of the well is treated particularly. Well bore flow and single phase pressure drop in the well and well bore is introduced for mixtures of gas condensate and water. Gas injection as pressure support and dry gas cycling is applied on gas condensate reservoirs. Full field production is introduced as gas production from various numbers of blocks and wells. Communication between blocks, such as cross flow, is introduced through statistical means. Examples and data is gathered form existing gas fields on the Norwegian shelf.    

Literature: Learning book and  assignments
Evaluation: 4 hour written exam
MIN110 Project Management

Credits: 5
Duration: 1 term
Term: Fall term
Teaching Language: 

Lecturer: Hans Jakob Fevang
Course format: 3 hrs lecture and 1 hr problem solving per week
Purpose: Give the student an overview of Project Management fundamentals, particularly the extraordinary characteristics of projects, such as uniqueness, one of a time aspects etc, i.e. what makes projects different to other tasks, are being highlighted.

Course description: The main themes are:  Historical development - Projects as complex tasks - Projects as temporary organizations - Projects as intentional social systems - Techniques for planning and control - Organization and leadership - From project management to management of projects - Programs and other clusters of projects

Literature: P.W. Hetland: Praktisk prosjektledelse, bind 1 - Teoretisk grunnlag, 3. utg. Articles

Evaluation: 3 hour written exam

MPE140 Engineering Methods in Petroleum Sciences

Credits: 5
Duration: 1 term
Term: Fall term
Teaching Language: English
Lecturer: Anatoly B. Zolotukhin
Course format: Four hours per week
Purpose: The course shall enable the students to use different methods to analyse and solve various problems in petroleum industry

Course description: Dealing with deterministic and stochastic data. Fuzzy sets and data. Multiple-objective and multiple criteria problems. Uncertainty, risk and decision making theory.

Literature: Compendium / learning book + handed out material
Evaluation: 4 hour written exam
MPE190 Well Intervention
Credits: 5
Duration: 1 term
Term: Fall term
Teaching Language: English
Lecturer: Jan Aage Aasen
Course format: 

Purpose: Give the student knowledge about well intervention.
Course description: Theory, equipment and techniques for snubbing/hydraulic workover, coiled tubing and wire line .  Subsea intervention.  Mechanical properties of workstring.  Operational procedures and contingencies.  

Literature: 

Evaluation: 4 hour written exam

MPE210 Fluid measurement in petroleum technology

Credits: 5
Duration: 1 term
Term: Fall term
Teaching Language: English and Norwegian
Lecturer: Rune W. Time
Course format: Lectures, exercises, demonstration at the Two-phase flow laboratory
Purpose: Give an introduction to elementary measurement theory and equipment for measurement of oil and gas. Both fiscal measurement, multiphase metering and research techniques are covered.

Course description: Elementary measurement theory and statistics. Recording and handling of data using data acquisition and statistics.  Thermodynamics and fluid-dynamic basis for  volumetric and mass metering. Physical measurements principles. Gas metering using orifice and subsonic nozzles based on ISO 5167. Turbine metering of oil 

flow. Coriolis metring for oil and gas. Ultrasonic based measurement. Calibration of metering devices. Multiphase metering and other flow measurement devices.

Literature: Compendium + handed out material

Evaluation: 4 hour written exam

MPE230 Gas utilization, properties and quality specifications

Credits: 5
Duration: 1 term
Term: Fall term
Teaching Language: 

Lecturer: Thor Martin Svartås

Course format: Lectures 3h/week, Exercises 1h/week, presentation of exercise, demonstration on the Gas laboratory

Purpose: 

Course description: Emphasis is put on physical properties and quality aspects related to use in industrial burners and household equipment. Topics: Combustion and flame technology, industrial use, heating applications, physical properties of gases, leakage detection, interchangeability of gases and standardization, power generation, safety and environmental aspects of gas use.
Literature: Compendium + handed out material
Evaluation: Oral exam

MPE280 Reservoir simulation 2

Credits: 5

Duration: 1 term
Term: Fall term
Teaching Language: 

Lecturer: Hans Kleppe
Course format: Lectures, project work
Purpose: Introduction to use of simulation tools.
Course description: Introduction to geo statistics. Use of geo-statistical simulation tools (RMS). Use of a standard simulator (ECLIPSE) to solve reservoir technical problems. Main topics will be numerical dispersion, grid orientation, coning, horizontal wells, history matching, predictions.

Literature: Material published in It's:learning
Evaluation: Reports 

MPE300 Underbalanced Drilling
Credits: 5

Duration: 

Term: Spring term
Teaching language: 

Lecturer: Bernt S. Aadnøy
Course format: Four hours per week.
Purpose: 

Course description: 

Literature: 

Evaluation: 4 hour written exam and project assignment

MPE310 Water injection in connection to oil and gas production

Credits: 5
Duration: 1 term
Term: Fall term
Teaching Language: 

Lecturer: Aly H. Hamouda
Course format: Four hours lectures weekly
Purpose: 

Course description: 

Literature: 

Evaluation: 4 hour written exam

ÅMA150 Mathematical modelling 1

Credits: 5
Duration: 1 term
Term:  Fall term
Teaching Language: Norwegian
Lecturer: Paul Papatzacos
Course format: Lectures and problem solving
Purpose: To give basic modeling methods in applied mathematics
Course description: Part I: Continuous media. Introduction to continuous media. Introduction to tensor notation. Conservation laws. The non linear wave equation applied to some traffic problems. Fluid models (ideal fluids, Navier-Stokes equations). Part II: Dimensional analysis and applications. Dimensional analysis (unit and dimension, Pi-theorem).
Literature: P. Papatzacos: "Compendium i Mathematics modulating". (INVIVO/It's learning)
Evaluation: 4 hour written exam

MPE560 Fundamental Well Mechanics
Credits: 5
Duration: 1 term
Term: Fall term
Teaching language: English
Lecturer: Bernt S. Aadnøy
Course format: 

Purpose: 

Course Description: 

Literature: Parts of: T.L. Anderson: Fracture Mechanics, Fundamentals and Applications
Evaluation: 4 hour written exam

MPE450 Modern well design

Credits: 5
Duration: 1 term
Term: Fall term
Teaching language: 

Lecturer: Bernt S. Aadnøy
Course format: 

Purpose: The student will learn the principles of well design and drilling of deviated wells.
Course Description: 

Literature: 

Evaluation: 4 hour written exam

MPE470 Reservoir engineering 1
Credits: 5
Duration: 1 term
Term: Fall term
Teaching Language: 

Lecturer: Tor Austad
Course format: 

Purpose: Chemical-Physical properties of reservoir fluids and reservoir simulation
Course Description: Experimental techniques, Simulation of PVT-data, Problems, Laboratory work. Numerical simulation of fluid flow of oil, gas and water through porous media.
Literature: Compendium, books, journals
Evaluation: 4 hour written exam
MPE110 Reservoir Geology
Credits: 10
Duration: 2 terms
Term: Spring and Fall term
Teaching Language: English
Lecturer: Dag Eigil Ormaasen
Course format: 

Purpose: 

Course Description: Sediments and sedimentary processes are, along with the geometry of the reservoir deposits and their diagenetic changes, essential issues addressed by the course
Literature: 

Evaluation: 4 hour written exam

MPE130 Production technology 1

Credits: 10
Duration: 1 term
Term: Spring term
Teaching Language: 

Lecturer: Aly H. Hamouda
Course format: 

Purpose: The course will give the students an overview and understanding of the connection between the total elements in production systems. Students shall after completion of the course be able to calculate and perform estimates of the various stages that enter the production process, in such a way that he / she can contribute as an active partner when production solutions are to be chosen.  

Course Description: The course includes the main elements in production technology from well technology to platform processing technology. The course covers well placement and completion solutions, multiphase flow in well and pipelines, gas lift and pumping. Time development and production parameters are also included. Processing issues include separation processes in general, as well as a presentation of the equipment  that enters the production plant offshore. An introduction to process simulation is also given.
Literature: Compendium, learning book and handed out material
Evaluation: 4 hour written exam or oral

MPE460 Directional Drilling

Credits: 5
Duration: 1 term
Term: Spring term
Teaching language: 

Lecturer: Bernt S. Aadnøy
Course format: 

Purpose: The student will learn the principles of well design and drilling of deviated wells.
Course Description: 

Literature: 

Evaluation: 4 hour written exam

MPE180 Oscillations and waves
Credits: 5
Duration: 1 term
Term: Spring term
Teaching language: 

Lecturer: Kjell Hellesøe

Course format: Lectures, exercises and homework problems.
Purpose: The purpose of the subject is to learn, understand
and be able to apply the physical concepts that are

described below under the point INNHOLD (Contents)."
Course Description: "Mechanical oscillations and waves: Simple harmonic motion, superposition, forced vibrations and resonance. Coupled oscillations and normal modes. Vibration of continuous systems, reflection and refraction. Doppler effect, phase- and group velocity. Plane waves as solution of Maxwell's equations. Interference and Huygen's principle."
Literature: "A. P. French: "Vibrations and Waves"."
Evaluation: 4 hour written exam

MPE340 Reservoir simulation, introduction

Credits: 5
Duration: 1 term
Term: Spring term

Teaching language: English
Lecturer: Hans Kleppe
Course format: Lectures and exercises
Purpose: Introduction to reservoir simulation
Course Description: Numerical simulation of flow of oil, gas and water through porous media
Literature: Document published on It's:learning

Evaluation: 4 hour written exam

MPEHOV Hovedoppgave petroleumsteknologi

Credits: 30
Duration: 1 term
Term: Spring term
Teaching language: 

Lecturer: Svein M. Skjæveland
Course format: It is important both to the student and the advisor that a good cooperation routine is established during the execution of the project. This may e.g. take the form of regular meetings in which the student will present and discuss his/her work as it develops. Preferably the student should have written something that can form the basis of the conversation/discussion with the advisor. It is an advantage to start writing the thesis at the earliest possible stage. Make a preliminary table of contents for the thesis. As your work progresses, the various chapters and part chapters will be filled with text. At the start the text will often be incomplete and take the form of key words. But be sure to write down all your ideas and thoughts as they come to your mind. Otherwise, good ideas may easily be forgotten. When working on a thesis, you may from time to time find yourself in a period of frustration where everything looks hopeless and where there is no progress. In such periods it is an advantage to be able to take out part chapters which are almost finished.
Purpose: The master thesis is an individual project during which the candidate shows that he/she has the ability to independently make an in-depth study of a narrowly defined area. The project is concluded with a written report and will often on the basis of a relevant problem include an experimental part based on thorough theoretical studies.
Course description: Since the master theses are very different it is difficult to set up joint guidelines for project execution and reporting. Normally, the master thesis will result in a report. One  example of a report is shown below. It is emphasized that this is only an example and that in most cases it will be necessary to make adjustments. Each department may also have their own examples or requirements in their guidelines. You should agree with your advisor in advance how your project should be carried out and documented. At an overall level many reports will have a rather similar structure. First an introduction presenting the background of the thesis, its purpose and contents. Then there will be a presentation of relevant theory, existing methods and models relevant to the project, laboratory etc.

This will be followed by a presentation of the analyses/experiments/developments done and the results hereof. For non-experimental projects the results may include (further) development of principles, methods and models. A discussion of the results achieved should be included. How are the results achieved compared to existing theory, methods and models? What conclusions can be drawn? The description of the problem given will in many cases give you a hint as to how the contents should be organized. If you are working on several problems it may be a good idea to complete one problem complex with theory, results, discussions before you start on the next one.
Literature: Depends on the type of project. However, all literature used to solve the problem must be listed as references. References are lists of all the books, articles, manuals etc. that are referred to in the report. It is important to make it clear in the report which parts are your contribution and which parts have been taken from other sources. If you reproduce text from e.g. an article, the reader must be informed about this. Wordings such as: "… this paragraph has to a great extent been taken from …", "…this paragraph was inspired by …." can be used to give the most correct description of the actual situation. If you quote sentences, the source must be stated clearly. Make a note of sources as you go along. It will often be difficult to find them afterwards.                                       Each reference must include the following three elements:                                                                1. The name of the writer.                                        2. The title of the book/article/etc.                               3. Information about the publisher
Evaluation: Thesis

MOT150 Mathematical statistics

Credits: 5
Duration: 1 term
Term: Fall term
Teaching Language: Norwegian
Lecturer: Jan Terje Kvaløy
Course format: Six hours lectures and problem solving pr. week the first seven weeks of the autumn term
Purpose: The students shall learn important basic skills in probability and mathematical statistics, be able to use these skills on practical problems and in other courses.
Course description: Basic issues in probability. Presentation of a number of commonly used probability distributions. Introduction to Poisson processes. Transformation and linear combinations of random variables. Short introduction to extreme-value statistic. Estimation
Literature: Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers and Keying Ye: Probability and Statistics for Engineers and Scientists, 7. edt
Evaluation: 4 hour written exam

MOT320 Mathematical statistics – petroleum

Credits: 5
Duration: 1 term
Term: Fall term
Teaching language: English
Lecturer: Jan Terje Kvaløy
Course format: 4t. pr uke (forelesing og regneøving)            

Purpose: The students shall learn important basic skills in probability and mathematical statistics, be able to use these skills on practical problems and in other courses.
Course description: Basic issues in probability. Presentation of a number of commonly used probability distributions. Short introduction to Poisson processes. Transformation of random variables. Short introduction to extreme-value statistic. Estimation. Simple linear regression.
Literature: Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers og Keying Ye: Probability and Statistics for Engineers and Scientists, 7. utg. Tabeller og former i statistikk, Tapir forlag

Evaluation: 4 hour written exam and homework               

MPE160 Well 2

Credits: 10

Duration: 

Term: Fall term

Teaching Language: 

Lecturer: Erik Skaugen

Course format: 

Purpose: 

Course description: 

Literature: 

Evaluation: 

MPE170 Well 3

Credits: 10

Duration: 

Term: Fall term

Teaching Language: 

Lecturer: Erik Skaugen

Course format: 

Purpose: 

Course description: 

Literature: 

Evaluation: 

MPE260 Production technology 2

Credits: 20
Duration: 1 term
Term: Fall term

Teaching language: 

Lecturer: Aly A. Hamouda
Course format: 

Purpose: Having completed the course, students should have an in depth understanding of the production chain elements. This includes well operations in complex fields, sand control, well stimulation, and near-well problems including skin. It also includes subsea technologies, deep-water production, multiphase flow technologies and transportation as well as complex process systems. The project aims toward learning the students to solve real problems by combining theory, communication with other experts and use of computer programs for well and process simulation.
Course description: The course is an extension of Production Technology 1 in both depth and scope. The course combines introductory disciplines with a student project. The course lectures cover the production chain from well operations / stimulation, subsea technology and transportation all the way to process engineering topside and onshore. The project is a group work focusing on a particular production problem. The project would preferably be connected to an oil or service company.

Literature: Compendium, learning books and handed out material
Evaluation: Written or oral exam
MPE430 Production technology 2

Credits: 20
Duration: 1 term
Term: Spring term
Teaching language: 

Lecturer: Aly A. Hamouda
Course format: 

Purpose: Having completed the course, students should have an in depth understanding of the production chain elements. This includes well operations in complex fields, sand control, well stimulation, and near-well problems including skin. It also includes subsea technologies, deep-water production, multiphase flow technologies and transportation as well as complex process systems. The project aims toward learning the students to solve real problems by combining theory, communication with other experts and use of computer programs for well and process simulation.
Course description: The course is an extension of Production Technology 1 in both depth and scope. The course combines introductory disciplines with a student project. The course lectures cover the production chain from well operations / stimulation, subsea technology and transportattion all the way to process engineering topside and onshore. The project is a group work focusing on a particular production problem. The project would preferably be connected to an oil or service company.

Literature: 

Evaluation: Oral exam

MPE350 Well testing

Credits: 5
Duration: 1 term
Term: Fall term
Teaching Language: English and Norwegian
Lecture: Leif Larsen
Course format: Lectures and use of software in practical analyses
Purpose: The course covers the theoretical basis for the testing of oil and gas wells and standard methods of practical applications of the theory to determine reservoir and well parameters from analyses of test data.
Course description: Solution of the diffusivity equation for plane radial flow based on the use of Laplace transforms. Use of dimensionless variables. Relationship between solutions for oil and gas wells. Interference tests, use of type curves. Semilog analysis of drawdown data. Skin factors and effective welbore radius. Storage effect in well tests based on linear, loglog plot and type curves. Expected start of semilog data. Steady state and pseudosteady sata conditions - reservoir limit analysis. Gas wells, deliverability tests. Vertically fractured wells, analysis based on the square root of time plots and type curves. Expected start of semilog data. Buildup tests - MDH, Horner and MBH analysis. Use of drawdown type curves to analyse buildup data. Desuperposition. Effect of a fault on drawdown and buildup data. Equations based on the use of image wells. Type curves for reservoirs with double porosity and double permeability. Analysis of storage effect based on pressure derivatives. Horizontal wells. Deviated wells.
Literature: Compendium /learning book  + handed out material
Evaluation: 4 hours written hours

MPE270 Reservoir simulation 1

Credits: 5
Duration: 1 term
Term: Fall term
Teaching language: English
Lecturer: Hans Kleppe

Course format: 

Purpose: Give an introduction to basic concepts needed for building numerical reservoir simulators
Course description: Black Oil and compositional models. Differential equations for mass balance. Finite differences, implicit, IMPES and AIM formulations. Linearization, Newton-Raphson method. Solution of linear equations, direct and iterative methods. Well models.
Literature: Tekst og PowerPoint dokument publisert på It'slearning
Evaluation: 4 hour written exam

MPE320 Advanced Well Log Interpretation

Credits: 5
Duration: 1 term
Term: Fall term
Teaching language: 

Lecturer: Kjell A. Lehne

Course format: 

Purpose: 

Course description: The course goes through the ues of logs, cores, wireline tests and production tests for the evaluation of lithology, porosity (simple/complex lithology, HC-correction and tatal/effective Ø), water saturation (Archie, North Sea, Indonesia, Dual Water, Waxman Smits, capillary pressure), permeability (core, test, NMR, Stonley), HC volumes, segmentation, formation strength, fracture, seismic lithology, uncertainty etc.). The last part of the course covers formation evaluation / visualization of gas/oil fields from the North Sea and Haltenbanken area with geological/petrophysical evaluation by using Schlumberger software (IP).

Literature: 

Evaluation: 4 hour written exam

MPE330 Enhanced oil recovery

Credits: 5
Duration: 1 term
Term: Fall term
Teaching language: 

Lecturer: Jostein Kolnes
Course format: Four hours weekly lectures. A five-week laboratory course with three hours per week.
Purpose: To give students a thorough understanding of the most important aspects of enhanced oil recovery, especially in the North Sea.
Course description: The course gives an introduction to methods and principles of enhanced oil recovery. Water, polymer, gas, polymer gel and surfactant flooding are emphasized.
Literature: Basic Concepts in Enchanced oil Recovery Process. Edited by M. Baviere and handouts.
Evaluation: 4 hour written exam
