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Dersin icerigi

(Course Description)

"Sparse" (5 band ve 7 band) matriks problemlerini ¢éziimleme teknikleri (Dogrudan ve iterative yontemler,
Conjugate Gradient ve LSOR yo6ntemleri), 2-B iki fazli (petrol ve su) akiskan akismnin simiilasyonu;
Kuyuya 2-B (r-z) Darcy olmayan gaz akisinin simiilasyonu; Kuyuya 3-B (r-q-z) az sikistirilabilirlikli
akigkan akiginin simiilasyonu; 3-B (x-y-z) lig-fazli "black oil" yaklasimi ile akigkan akisinin simiilasyonu;
3-B (x-y-z) ¢ok bilesenli kompozisyonel yaklasimla akiskan akiginin simiilasyonu; 2-B ve 3-B jeotermal
sistemlerde 1s1 ve akigkan akisinin simiilasyonu; 3-B iki ve ii¢ fazli akiskan akiginin ¢ift gézenekli
sistemlerde simiilasyonu.

Solution of sparse matrix problems (Direct and iterative procedures, Conjugate Gradient and LSOR
techniques); Simulation of 2-D two phase (oil + water) flow; Simulation of 2-D (r-z) gas flow towards a
vertical well; Simulation of 3-D (r-q-z) single phase flow of slightly compressible fluid; Simulation of 3-D
(x-y-z) three phase flow using black oil approach; Simulation of 3-D (x-y-z) compositional modelling;
Simulation of 2-D and 3-D fluid and heat flow in geothermal systems; Simulation of 3-D (x-y-z) three
phase flow in double porosity systems.

Dersin Amaci

(Course Objectives)

Matris ¢oziimlerinde yinelemeli yontemleri 6grenmek,

3 fazli akig denklemlerinin sonlu farklar yontemiyle ¢oziilmesini 6grenmek,
Yukari 6lgeklendirme tekniklerini 6grenmek,

Kompozisyona dayali modelleri 6grenmek,

2 ve 3 boyutlu izotermal olmayan sistemler i¢in ¢oziimleri 6grenmek,
Catlakl sistemler i¢in ¢dziimleri 6grenmek,

[zotermal olmayan kosullarda kuyu modellemesini 63renmek.
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To learn iterative solutions to linear equations,

To learn to solve 3 phase problems with the finite difference method,

To learn upscaling techniques,

To learn about compositional modeling,

To learn to solve equations for nonisothermal systems in 2 and 3 dimensions,
To learn solutions to flow equations for fractured media

To learn about well modeling in nonisothermal systems.
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Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan lisansiistii 6grenciler asagidaki konularda bilgi, beceri ve yetkinlik
kazanirlar;
1. Simiilasyonda kullanilan dogrusal denklemlerin ¢6ziimlerini bilmek

I. 3 fazli akisi i¢in denklemleri tiiretebilmek ve ¢dzebilmek

III.  Kompozisyona dayali modeller hakkinda fikir sahibi olmak
IV. Yukar 6lgeklendirme tekniklerini bilmek,

V. Izotermal olmayan sistemler i¢in akis denklemlerini tiiretebilmek ve ¢ozmek,
VI. Catlakl sistemler i¢in akis denklemlerini tiiretebilmek ve ¢6zmek
VIL.  Izotermal olmayan sistemler icin kuyu modellemesini bilmek.

Graduate students who successfully complete this course gain knowledge, skills and proficiency in the

following subjects;
I.  To know methods for solving linear system of equations,

II.  To be able to develop and solve equations for 3 phase systems,

III.  To know about compositional modeling,
IV. To know techniques for upscaling

V. To be able to develop and solve equations for nonisothermal systems,
VI. To be able to develop and solve equations for fractured media,

VII. To know well modeling for non isothermal systems.
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Odevler ve Projeler

(Homework & Projects)

Ogrencilere yaklasik olarak 4-5 aras1 6dev ve bir adet donem projesi
verilecektir.

The students will be given a total of 4-5 homeworks and a term
project.

Laboratuar
Uygulamalan
(Laboratory Work)
Bilgisayar Kullanimi
(Computer Use)
Diger Uygulamalar
(Other Activities)
Faaliyetler Adedi Degerlendirmedeki
(Activities) (Quantity) Katkisi, %
(Effects on Grading, %)
Y1l i¢i Siavlan 1 o
(Midterm Exams) 70 135
Kisa Sinavlar
(Quizzes)
Basar1 Degerlendirme (;;levler K 4-5 % 15
Sistemi (Homework)
Projeler 1 o
Proiect Yo 30
(Assessment Criteria) (Projec .s.)
Doénem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinav1 1 o
(Final Exam) 70 40
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DERS PLANI

Hafta Konular Cl?lglsllatl
1 Dogrusal denklemlerin ¢oziimleri i¢in yinelemeli ¢6ziim yontemleri I
2 Dogrusal denklemlerin ¢oziimleri i¢in yinelemeli ¢6ziim yontemleri I
3 Ug fazli akis denklemlerinin tiiretilmesi 11
4 Ug fazli akis denklemlerinin ¢oziimii 11
5 Kompozisyona dayali modeler i¢in denklemlerin ¢ikartilmasi 111
6 Kompozisyona dayali modeller i¢in denklemlerin ¢6zlim teknikleri 111
7 Yukar 6l¢geklendirem teknikleri 1A%
8 Yukari 6l¢eklendirem teknikleri v
9 [zotermal olmayan sistemler icin enerji dengesi denklemi \Y
10 [zotermal olmayan sistemler icin kiitle dengesi ve enerji dengesi denklemlerinin v

¢cOzimil
11 | Catlakli sistemler i¢in akis denklemlerinin ¢ikartilmasi VI
12 | Catlakli sistemler icin akis denklemlerinin ¢6ziimii VI
13 | izotermal olmayan sistemler i¢in kuyu modellemesi VII
14 | Genel tekrar [-VII
COURSE PLAN
. Course
Weeks Topics Outcomes

1 Iterative methods for solving linear system of equations I

2 Iterative methods for solving linear system of equations I

3 Develop flow equations for three phase flow 11

4 Solving flow equations for three phase flow 11

5 Derivation of equations for compositional flow III

6 Texhniques for solving equations for compositional flow 111

7 Upscaling techniques 1\%

8 Upscaling techniques IV

9 The energy balance equation for non isothermal systems \Y
10 Solution of the mass balance and energy balance equations for non v

isothermal systems

11 Derivation of flow equations for fractured media VI
12 Solution of flow equations for fractured media VI
13 Wellbore modeling for non isothermal systems VII
14 Overview [-VII
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Dersin Petrol ve Dogal Gaz Miihendisligi Programuyla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait
¢iktilar)

Katki

Seviyesi

1

2

3

Yiiksek lisans diizeyi yeterliliklerine dayali olarak, alanindaki giincel ve ileri
diizeydeki bilgileri 6zgiin diisiince ve/veya arastirma ile uzmanlk diizeyinde
gelistirebilme, derinlestirebilme ve alanina yenilik getirecek 6zgiin tanimlara
ulagabilme (Bilgi).

ii.

Alaninin iligkili oldugu disiplinleraras: etkilesimi kavrayabilme; yeni ve karmagsik
fikirleri analiz, sentez ve degerlendirmede uzmanlik gerektiren bilgileri
kullanarak 6zgiin sonuclara ulasabilme (Bilgi).

iil.

Alanindaki yeni bilgileri sistematik bir yaklasimla degerlendirebilme ve
kullanabilme, yeni ve karmagsik diislincelerin elestirel analizini, sentezini ve
degerlendirmesini yapabilme, aragtirma yontemlerini kullanabilme (Beceri).

iv.

Alanina yenilik getiren, yeni bir diislince, yontem, tasarim ve/veya uygulama
gelistirebilme ya da bilinen bir diisiince, yontem, tasarim ve/veya uygulamayi
farkli bir alana uygulayabilme, 6zgiin bir konuyu arastirabilme, kavrayabilme,
tasarlayabilme, uyarlayabilme, uygulayabilme ve bagimsiz olarak gerceklestirerek
alanindaki ilerlemeye katkida bulunabilme (Beceri ve Bagimsiz Calisabilme).

Alani ile ilgili en az birer adet bilimsel makaleyi ulusal ve uluslararasi hakemli
dergilerde yaynlayarak alanindaki bilginin sinirlarii genigletebilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

vi.

Ozgiin ve disiplinleraras1 sorunlarm ¢oziimlenmesini gerektiren ortamlarda
liderlik yapabilme (Bagimsiz Caligsabilme ve Sorumluluk Alabilme Yetkinligi).

vii.

Yaratici ve elestirel diistinme, sorun ¢6zme ve karar verme gibi iist diizey zihinsel
siiregleri kullanarak alani ile ilgili yeni diisiince ve yontemler gelistirebilme
(Ogrenme Yetkinligi).

viil.

Uluslararas1 platformlarda, uzman kisiler ile alanindaki konularin tartisilmasinda
0zgiin gorislerini savunabilme ve alanindaki yetkinligi gosteren etkili bir iletisim
kurabilme (Iletisim ve Sosyal Etkinlik).

ix.

Bir yabanci dili en az Avrupa Dil Portfoyii C1 Genel Diizeyi’nde kullanarak ileri
diizeyde yazili, sozlii ve gorsel iletisim kurabilme ve tartisabilme (iletisim ve
Sosyal Etkinlik).

Alanindaki bilimsel, teknolojik, sosyal, kiiltiirel ve etik sorunlarin ¢oziimiine
katkida bulunabilme, bu degerlerin gelisimini destekleyebilme, ilerlemeleri
tanitarak yasadigi toplumun bilgi toplumu olma ve bunu siirdiirebilme siirecine
katkida bulunabilme (Alana Ozgii Etkinlik).

xi.

Alani ile ilgili karsilagilan sorunlarin ¢oziimiinde stratejik karar verme siireclerini
kullanarak islevsel etkilesim kurabilme (Alana Ozgii Etkinlik).

1. Az, 2. Kismi, 3. Tam
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Relationship Between the Course and Petroleum and Natural Gas Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying the current and high-level knowledge in the area
with the use of original thinking and/or research processes and in a
specialistic level, based upon the competency in graduate level (Knowledge).

+

ii.

Grasping the inter-disciplinary interaction related to one’s area; reaching
original results by using the specialistic knowledge in analyzing, synthesizing
and evaluating new and complex ideas (Knowledge).

iii.

The ability to evaluate and use new information in the area with a
systematical approach, to critically analyze, synthesize and evaluate the new
and complex ideas (Skill).

iv.

Developing a new idea, method, design and/or application which brings
about innovation in the area; or, applying a conventional idea, method, design
and/or application to a different environment; researching, grasping,
designing and applying an original subject and contributing to the progress in
the area by independently carrying out a study (Skill and Competency to
Work Independently).

Expanding the limits of knowledge in the area by publishing at least two
scientific articles in each of a national and an international peer reviewed
journals (Competence to Work Independently and Take Responsibility).

vi.

Fulfilling the leader role in the environments where solutions are sought for
the original and inter-disciplinary problems (Competence to Work
Independently and Take Responsibility).

vii.

Developing area-related new ideas and methods by making use of high level
intellectual processes such as creative and critical thinking, problem solving
and decision making (Learning Competence).

viil.

The ability to establish effective communication with experts in the
international environments to discuss the area-related subjects and to defend
original opinions, showing one’s competency in the area (Communications
and Social Competency).

ix.

Proficiency in a foreign language —at least European Language Portfolio C1
Level- and establishing written, oral and visual communication and
developing argumentation skills with that language (Communications and
Social Competency).

Contributing to the solution of area-related social, scientific, technological,
cultural and ethical problems and promoting the development of these values,
contributing to the society’s state and progress towards being an information
society by announcing and promoting their developments (Area Specific
Competency).

xi.

Ability to establish effective communication in the solving of the problems
faced in the area, by using the strategic decision making processes (Area
Specific Competency).

1. Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Omer Inang Tiireyen 26/06/2011
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