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(Course Type) (Elective) (Course Language) (English)

Destekli petrol kurtarimi (EOR) ydntemleri ve bunlari etkiyen unsurlar. Kimyasal yontemler (polimer,
alkali, alkali/polimer, miselli polimer enjeksiyonu). Yiiksek basingli gaz yontemleri (karbon dioksit gazi ve
hidrokarbon gaz enjeksiyonu). Is1 yontemler (buhar enjeksiyonu ve yerinde yakma). Enjeksiyon, rezervuar

Dersin Icerigi M ), S
ersin fgenglt akigkanlari ve rezervuar kayaclarinin yonteme iligkin 6zelikleri. Saha deneyimleri ve isletme sorunlari.

Enhanced oil recovery (EOR) methods and affecting factors. Chemical methods (polymer, alkaline and
alkaline polymer, micellar polymer injection). High pressure gas methods (carbon dioxide and hydrocarbon
gas injection). Thermal methods (steam injection and in-situ combustion). Method related properties of
injection and reservoir fluids and reservoir rocks. Field experiences and operating problems.

(Course Description)

1. Destekli petrol kurtarimi (EOR) yontemleri ve bunlari etkiyen unsurlar ile, enjekte edilen ve rezervuar
akiskanlari ile rezervuar kayaglarinin uygulanan yonteme iliskin dzeliklerini vermek ;

2. Kimyasal yontemlerde enjekte edilen akiskan ile rezervuar akigkanlari ve kayaglari arasindaki kimyasal
ve fiziksel etkilesimleri, kimyasal se¢imi ve sinanmasini, saha deneyimlerini vermek;

3. Yiiksek basingli gaz enjeksiyonu yontemlerinde enjekte edilen gazin rezervuar petrolii ve kayact ile olan
fiziksel etkilesimleri, 6zdeslesmeli ve 6zdeslesmesiz kurtarim iglergelerini, saha deneyimlerini vermek;

4. Isil yontemlerde enjeksiyon akigkani ile rezervuar akiskani ve kayaglarmimn 1s1l 6zeliklerini, kurtarim

Dersin Amaci . AP . . . .
islergelerini, ydontemin tasarim ve uygulama hesaplamalarini, islemsel ve saha deneyimlerini vermek..

(Course Objectives) 1. Delivering the methods and affecting factors of enhanced oil recovery (EOR), the method dependent
properties of injected fluids, reservoir fluids, and reservoir rocks;

2. Providing the chemical and physical interaction between the injected fluids and reservoir fluid and rocks,
selecting and testing of injection chemicals, and field experiences in chemical methods;

3. Providing the physical interaction between the injected gases and reservoir fluid and rocks, miscible and
immiscible recovery mechanisms, and field experiences in high pressure gas injection methods;

4. Providing the thermal properties of injection fluid and reservoir fluid and rocks, recovery mechanisms,
calculations for method design and aopplication, operational and field experiences in thermal methods.

Bu dersi basariyla tamamlayan doktora dgrencileri asagidaki konularda bilgi, beceri ve yetkinlik
kazanirlar;

I. Destekli petrol kurtarimi (EOR) yontemlerini, bunlara etkiyen unsurlari, enjeksiyon akigkanlari ile
rezervuar akigkanlari ve kayaglarinin her bir yonteme iliskin 6zeliklerini uygulamaya yonelik
kavrama,;

II. Daha 6nceden edinilmis olan temel bilimler ve temel mithendislik konularindaki bilgileri EOR
yontemi segme ve uygulama dogrultusunda etkin ve yaratici kullanabilme;
III. Bir petrol rezervuarina uygulanabilecek en uygun EOR yontemini ve buna iligkin enjeksiyon
akigkanini ve uygulama donanimlarini segme;
IV. Bir petrol rezervuarina uygulanacak belirli bir EOR ydntemine iliskin gerekli laboratuar deneylerine
ve enjeksiyon akigkani sinamalarina karar verme ve tasarim hesaplamalarini yapma;

Dersin Ogrenme V. Bir petrol rezervuarina uygulanacak EOR ydnteminin tasarimina iligkin 6n deneyler ve

Ciktilar hesaplamalardan elde edilen sonuglar1 saha uygulamasina yonelik olarak degerlendirme, ¢dziimleme
ve yorumlama.

(Course Learning Ph.D. students who successfully completed this course gain knowledge, skill and competency in the

Outcomes) following subjects;

I.  Application-oriented comprehension of enhanced oil recovery (EOR) methods, their affecting
factors, and the properties of injection fluids as well as the reservoir rocks and fluids related to each
method;

II.  Efficiently and creatively using the previously gained knowledge in basic sciences and basic

engineering topics in the direction of EOR method selection and application;

III.  Selecting the most appropriate EOR method, to be applied in an oil reservoir, the injection fluid, and
the application equipment;

IV. Deciding on the necessary laboratory experiments and injection fluid tests, and performing the
design calculations for the particular EOR method to be applied in an oil reservoir;

V. Evaluating, analyzing, and interpreting the results of priori experiments and calculations toward the
field application of a particular EOR method to be applied in an oil reservoir.
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Odevler ve Projeler

(Homework & Projects)

Donem boyunca 4-6 adet 6dev verilecektir.

Through the semester, 4-6 home works will be assigned.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Degerlendirmedeki
Katkisi, %
(Effects on Grading, %)

Adedi*
(Quantity)

Faaliyetler
(Activities)

Y1l i¢i Sinavlar

(Midterm Exams) 1 30

Kisa Simmavlar

(Quizzes)

Odevler

(Homework) 4-6 30

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Simavi
(Final Exam)
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DERS PLANI

Hafta Konular C?Egsl:;l
1 Destekli petrol kurtarimi1 (EOR) yontemleri, ilgili tamimlamalar ve etkiyen unsurlar. I
2 Petrol kurtariminda rezervuar kayag 6zelikleri, akiskanlarin dogasi, enjektivite. I-1T
3 Polimer enjeksiyonu. I-v
4 Alkali veya alkali/polimer enjeksiyonu. I-v
5 Miselli polimer enjeksiyonu. -V
6 Karbon dioksit (CO,) gaz enjeksiyonu —MMP belirleme, petroliin sismesi ve yogunlugu. I-v
7 CO, gaz enjeksiyonu — liggen diagramlar, dteleme ve ¢evrimsel enjeksiyon. I-v
8 Hidrokarbon gaz enjeksiyonu. I-v
9 CO, ve hidrokarbon gaz enjeksiyonunda saha deneyimleri ve isletme sorunlari. I-v
10 Buhar enjeksiyonu — rezervuar akiskanlari ve kayaglarin 1s1l 6zelikleri, buhar 6zelikleri. I-v
11 Buhar enjeksiyonu — buhar ile 6teleme, ¢evrimsel buhar enjeksiyonu, saha deneyimleri. I-v
12 Yerinde yakma — 6nsel ve ters yakma, stokiyometrik hesaplamalar. I-v
13 Yerinde yakma — yakit igerigi, hava akisi, oksijen kullanim, 6riintii se¢imi ve kuyu LV

aciklig, atesleme.
14 Is1l yontem uygulamalarinda yiizey hatlarindan, kuyudan ve rezervuardan 1s1 kayiplari LV
hesaplamalart.
COURSE PLAN
Course
Weeks Topics Outcomes
1 Methods, related definitions, and affecting factors of enhanced oil recovery (EOR). I
2 Reservoir rock properties, nature of fluids, and injectivity in oil recovery. I-11
3 Polymer flooding. I-v
4 Alkaline and alkaline/polymer flooding. -V
5 Micellar polymer flooding. -V
6 Carbon dioxide (CO,) gas injection — MMP determination, oil density and swelling. I-v
7 CO, gas injection — ternary diagrams, displacement and cyclic injection. I-v
8 Hydrocarbon gas injection. I-v
9 Field experience and operating problems in CO, and hydrocarbon gas injection. I-v
10 Steam injection — thermal properties of reservoir fluids and rocks, steam properties. I-v
11 Steam injection — steam drive, cyclic steam injection, field experience. I-v
12 In-situ combustion — forward and reverse combustion, stoichiometric calculations. I-v
13 In-situ combugtiqr{ — fuel content, air flux, oxygen utilization, pattern selection and LV
well spacing, ignition.

14 Calculation of heat losses from surface lines, well bore, and reservoir in thermal LV

method applications.
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Dersin Petrol ve Dogal Gaz Miihendisligi Programuyla iliskisi

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

Katki
Seviyesi

1

2

3

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

ii.

Alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve
karmagik fikirleri analiz, sentez ve degerlendirmede uzmanlik gerektiren
bilgileri kullanarak 6zgiin sonuglara ulasabilme (Bilgi).

iii.

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

iv.

Alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama
gelistirebilme ya da bilinen bir diislince, 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 Caligabilme).

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

vi.

Ozgiin ve disiplinlerarasi sorunlarmn ¢dziimlenmesini gerektiren ortamlarda
liderlik yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

vii.

Yaratici ve elestirel diisiinme, sorun ¢ézme ve karar verme gibi iist diizey
zihinsel stirecleri kullanarak alani ile ilgili yeni diisiince ve yontemler
gelistirebilme (Ogrenme Yetkinligi).

viil.

Uluslararasi platformlarda, uzman kisiler ile alanindaki konularin
tartigilmasinda 6zgiin gorislerini savunabilme ve alanindaki yetkinligi gosteren
etkili bir iletisim kurabilme (Iletisim ve Sosyal Etkinlik).

ix.

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

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

Xi.

Alani ile ilgili karsilasilan sorunlarin ¢éziimiinde 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 Program

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).

viii.

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)

I. Metin Mihcakan 29/06/2011
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