TEMPLATE FOR COURSE SPECIFICATION

COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year







D. General and rehabilitative transferred skills(other skills relevant to
employability and personal development)

D2.
D3.
DA4.

10. Course Structure

Weekl Hours ILOs Unit/Module or | Teaching Assessment
Topic Title Method Method
Linear, Lagrange, Least Interpolation Theoretical eg:xgef{onr;%‘wg'r
2 lecture +| square method (Linear lecture & | “evaluation of the
1 2 1ab equations, I?olynom|al o s performance in the
equations) . laboratory, and final
applications exam.
2 lecture +[Review of matrix properties, Matrices Theoretical | Quizzes, monthly
2 lab Determinants,.inverse of lecture & exams, homework,
5 matrix computer lab| evaluation of the
applications | performance in the
laboratory, and final
exam.
2 lecture +| Key Steps in a Reservoir Introduction to Theoretical | Quizzes, monthly
2 lab Simulation Study: Clear | Raseryoir Simulation | lecture & | exams, homework,
3 Obcjiztr';lcetsér?;st?;\;o'r computer lab| evaluation of the
applications | performance in the
laboratory, and final
exam.
2 lecture +| Model Selection, Model | Types of Simulators | Theoretical | Quizzes, monthly
2 lab Construction, Model lecture & | exams, homework,
4 Validation, Predictions computer lab| evaluation of the
applications | performance in the
laboratory, and final
exam.
2 lecture +|  Types of fluids, Flow Basic Equations of | Theoretical | Quizzes, monthly
2 lab | Regimes, Flow geometry, | r1,iq Flow in Porous | lecture & | exams, homework,
5 Numbe:hszlez\grlvnfi:lu'ds n Media (Part 1) computer lab| evaluation of the
applications | performance in the
laboratory, and final
exam.
2 lecture +| Unsteady-State Single- Basic Equations of | Theoretical | Quizzes, monthly
2 lab Unpsizzz F'g;’;'t:i;iarle Fluid Flow in Porous lecture & | exams, homework,
6 PhaseyFlow, Basii Media (Part 2) computer lab| evaluation of the
Differential Equations of applications | performance in the

Single-Phase Flow in Porous

Media

laboratory, and final
exam.




2 lecture +| Finite Differences, Forward | Principles of Finite Theoretical | Quizzes, monthly
2 lab Dg_f;rences' BECkwarld Difference lecture & | exams, homework,
Difflerzr:cnecss;’dei:;‘:/?ng Approximation computer lab | evaluation of the
Error of Finite Difference - applications | performance in the
Using Taylor Series, (Finite Difference laboratory, and final
Application of Finite Scheme & exam.
7 Differences to Partial Discretization)
Differential Equations
(PDEs), Explicit Finite
Difference Approximation of
the Linear Pressure
Equation, Implicit Finite
Difference Approximation of
the Linear Pressure
Equation, Discretization
2 lecture + 1D single phase flow of Principles of Finite | Theoretical | Quizzes, monthly
2 lab  [slightly compressible fluid in Difference lecture & | exams, homework,
8 rei:rc\)/z]i(r),g:;;icllijtslclr;z:)d, Approximation computer lab| evaluation of the
Stability of Explicit Method - applications | performance in the
(Explicit laboratory, and final
Approximation) exam.
2 lecture +| 1D single phase flow of Principles of Finite | Theoretical | Quizzes, monthly
2 lab  [slightly compressible fluid in Difference lecture & | exams, homework,
9 reasehr?/g;ng::I?cLiJ: ,I\'/In;f]:)d' Approximation computer lab| evaluation of the
Matrix-Vector Formulation . applications | performance in the
(Implicit laboratory, and final
Approximation) exam.
2 lecture +| Definition of a System of | Methods of Solving | Theoretical | Quizzes, monthly
2 lab | Linear Equations, Matrices. | = gycstems of Linear lecture & | exams, homework,
10 Equations (Part 1) |computer lab| evaluation of the
applications | performance in the
laboratory, and final
exam.
2 lecture +| General Methods for Methods of Solving | Theoretical Quizzes, monthly
2 lab §°'Vi“g Mzt S5 UEEes, Systems of Linear lecture & | exams, homework,
11 3::; &T:t?gistoéjﬁl:;gﬁ Equations (Part 2) |computer lab| evaluation of the
Elimination Method, applications | performance in the
Thomas Algorithm. laboratory, and final
exam.
2 lecture +| Gauss-Jordan Elimination | Methods of Solving | Theoretical Quizzes, monthly
BRI Vethod, Iterative Methods | lecture & | exams, homework,
12 f?;:(j;\ggsiLastahrochusi:;ftr;j’ Equations (Part 3) |computer lab| evaluation of the
Diagonally Dominant applications | performance in the
Matrix. laboratory, and final
exam.
2 lecture +| Gauss-Seidel Method, Methods of Solving | Theoretical | Quizzes, monthly
13 2 lab  |Comparison of Iterative and| gy stems of Linear lecture & | exams, homework,

Direct Methods for Solving

Linear Equations

Equations (Part 4)

computer lab

evaluation of the




applications | performance in the
laboratory, and final
exam.
2 lecture +| Homogeneous Linear-  |Simple 1D Linear Flow| Theoretical Quizzes, monthly
2 lab Reservoir with with Sources/Sinks lecture & | exams, homework,
Sources/Sinks. .
14 (part 1) computer lab| evaluation of the
applications | performance in the
laboratory, and final
exam.
2 lecture +| Heterogeneous Linear- |Simple 1D Linear Flow| Theoretical | Quizzes, monthly
2 lab Reservoir with with Sources/Sinks lecture & | exams, homework,
Sources/Sinks, .
15 Transmissibilty, (part 2) computer lab| evaluation of the
Computation of applications | performance in the
Transmissibility, Harmonic laboratory, and final
Average Permeability exam.
2 lecture +| Introduction to Point- | Introduction to Types | Theoretical | Quizzes, monthly
2 lab Centered {or Point- of Boundary lecture & | exams, homework,
D'StgbUted) and. Block- Conditions and Grid |computer lab| evaluation of the
16 entgred Gr|q§, S R .
el e o B e ystems applications | performance in the
Boundary Conditions and laboratory, and final
Neumann Boundary exam.
Conditions
2 lecture +| Dirichlet Boundary Incorporation of Theoretical | Quizzes, monthly
2 lab Conditions in the Boundary Conditions | lecture & | exams, homework,
system of Block-  [in the System of Block-{ computer lab| evaluation of the
17 Centered Grid, Centered Grid applications | performance in the
Neumann Boundary laboratory, and final
Conditions in the exam.
System of Block-
Centered Grid
2 lecture +| Dirichlet Boundary Incorporation of Theoretical | Quizzes, monthly
2 lab Conditions in the Boundary Conditions | lecture & | exams, homework,
System of Point-  [in the System of Point-| computer lab | evaluation of the
18 Centered Grid, Centered Grid applications | performance in the
Neumann Boundary laboratory, and final
Conditions in the exam.
System of Point-
Centered Grid
2 lecture + 2D Cartesian Application of Finite | Theoretical | Quizzes, monthly
2 lab System/Point- Difference lecture & exams, homework,
Centered, 2D Cartesian| Approximation in 2D [computer lab| evaluation of the
System/Block- and 3D Systems (Part | applications | performance in the
19 Centered, 1) laboratory, and final

3Dimensional-
Cartesian, 3D

(Cylindrical), 2D Single-

Phase Flow Problem.

exam.




2 lecture + 2D Flow Application of Finite [Theoretical [Quizzes, monthly
2 lab Problem/Block- Difference lecture & exams, homework,
Centered Grid, Block |Approximation in 2D [computer lab |evaluation of the
ordering schemes used [and 3D Systems (Part [applications |performance in the
in reservoir simulation, [2) laboratory, and final
Natural ordering, exam.
20 . .
Diagonal (D2) ordering,
Alternating diagonal
(D4) ordering, Cyclic
ordering, Zebra
ordering, Cyclic-2
ordering.
2 lecture + 2D Flow Application of Finite [Theoretical |Quizzes, monthly
2 lab Problem/Point- Difference lecture & exams, homework,
Centered Grid, 3D Flow|Approximation in 2D |computer lab |evaluation of the
21 Problem/Block- and 3D Systems (Part [applications [performance in the
Centered Grid, block [3) laboratory, and final
index for natural exam.
ordering.
2 lecture + Computation of  [Well Modelling Theoretical  |Quizzes, monthly
2 lab flowing pressure in the lecture & exams, homework,
well model, Peaceman computer lab |evaluation of the
29 ‘s Model, numerical applications |performance in the
solution of radial form laboratory, and final
of the el
flow equation.
2 lecture +[Two-Phase Flow in a 1D|Introduction to the  [Theoretical  |Quizzes, monthly
2 lab Linear- Reservoir, the |numerical simulation |lecture & exams, homework,
Two-Phase Pressure |of multi-phase flow  jcomputer lab [evaluation of the
and Saturation through porous media [applications [performance in the
23 Equations, Application of [(Part 1) laboratory, and final
Finite Differences to Two- exam.
Phase Flow, Implicit in
Pressure and Explicit in
Saturation (IMPES).
2 lecture +| Multiphase- Flow [Introduction to the  [Theoretical [Quizzes, monthly
2 lab Simulation, the Black |numerical simulation [lecture & exams, homework,
Oil Simulator, of multi-phase flow  [computer lab |evaluation of the
Diffusivity Equations of through porous media |applications |performance in the
flow: Oil, Water and [(Part 2) laboratory, and final
24 Gas Phases for the exam.

black oil model, the
Compositional
Simulator, the
diffusivity equation of

flow for the




1. Books Required reading:

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...







