Dersin Adi

Course Name

Petrofizik Petrophysics
Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) (Local Credits) (ECTS Credits) (Course Level)
YL
PETS17E 3 7.5 (M.Sc.)
Lisansiistii Program Petrol ve Dogal Gaz Miihendisligi
(Graduate Program) (Petroleum and Natural Gas Engineering)
Dersin Tiirii Se¢meli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Dersin Icerigi

(Course Description)

Gozenekli ve gegirgen kayaclarin gozeneklilik, yiizey alani ve piirtizliiligii, tanecik ve gézenek boyutu ve
dagilimu, sikistirilabilirlik, elektrik, akustik, mekanik, manyetik, 1s1ma, vb 6zelikleri ile, bunlarin igerdikleri
gazlar, hidrokarbon sivilar ve su bazli ¢zeltiler ile olan 1slatimlilik, arayiizey, doymusluk, kilcallik, emilim,
gegirgenlik, akis, vb etkilesimlerine iliskin kavramlar, kuramlar, laboratuar ve saha 6lgiim yontemleri.

Concepts, theories, laboratory and field measurement methods for the properties of porous and permeable
rocks, i.e. porosity, surface area and roughness, particle and pore size distribution, compressibility, electric,
acoustic, mechanic, magnetic, radioactive, etc, and for their interactions in wettability, interface, capillarity,
imbibition, permeability, and flow with the gases, hydrocarbon liquids, and aqueous solutions they contain.

Dersin Amaci

(Course Objectives)

1. Kayag 6zelikleri ile kayag ve akigkan ara etkilesimlerine ait ¢calismalar igin temel felsefeyi olusturmak;

2. Petrol, dogal gaz ve jeotermal rezervuarlarin degerlendirilmesinde kullanilacak kuru ve akigkanlara
doygun kayaglarin 6zelikleri ile bunlardaki degisimleri 6lgme ve degerlendirme yontemlerini vermek;

3. Petrol, dogal gaz ve jeotermal arastirmalarinda ve uygulamalarinda rezerv ve iiretim hesaplamalarini
etkileyici unsurlar olarak kayag 6zelikleri ile kayag ve akiskan etkilegimlerinin 6nemini vurgulamak;

4. Yeralt1 kayaglarinin 6lgiilen 6zeliklerinin birbirleri ile iliskilerini, bu iliskilerin gegerli oldugu kosullar
ve bunlar ile kayaglara ve igerdikleri akiskanlara ait diger parametrelerin belirlenebilecegini agiklamak.

1. Establishing the basic philosophy for the study of rock properties and rock-and-fluid interactions;

2. Providing the methods for measuring and evaluating the properties and their variations of dry and fluid
saturated rocks to be used in assessing oil, gas, and geothermal reservoirs;

3. Emphasizing the importance of rock properties and rock-fluid interactions as affecting factors in reserves
and production calculations in oil, gas, and geothermal applications and research;

4. Expressing the inter-relations of measured properties of subsurface rocks, the conditions validating these
relations, and the estimation of other parameters of rocks and the fluids they contain using such relations.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan yiiksek lisans dgrencileri asagidaki konularda bilgi, beceri ve yetkinlik
kazanirlar;
1. Gozenekli ve gecirgen kayaclarin petrol, dogal gaz ve jeotermal rezervuarlarin degerlendirilmesine
yonelik 6zeliklerini, dogru 6rneklenmelerini, dlgiimlerini ve Sl¢lim yontemlerini kavrama;
II. Gozenekli ve gegirgen kayaglarin 6zeliklerini ve igerdikleri akigkanlarla etkilesimlerinin farkli kosullar
altinda degisimlerini kavrama ve degerlendirme;
III. Gozenekli ve gegirgen kayaclarin 6zeliklerine ve igerdikleri akiskanlarla etkilesimlerine iliskin
sorunlar1 tanimlama, ¢6ziimleme, ve yorumlama;
IV. Gozenekli ve gegirgen kayaglarin 6zeliklerini ve icerdikleri akiskanlarla etkilesimlerinin farkli kosullar
altinda degisimlerini petrol, dogal gaz ve jeotermal rezervuarlarin degerlendirilmesinde kullanabilme;
V. Gozenekli ve gegirgen kayaglarm 6zelikleri ve igerdikleri akigkanlarla etkilesimlerine iliskin kavram,
kuram ve 6lgiimleri petrol, dogal gaz ve jeotermal akigkan kurtarimini artirmak iizere kullanabilme.

M.Sc. students who successfully completed this course gain knowledge, skill and competency in the following subjects;
I. Comprehending the properties, correct sampling, measuring and measurement techniques of porous
and permeable rocks toward the evaluation of oil, gas, and geothermal reservoirs;
II. Comprehending and evaluating the conditional variations of the properties and the inter-relations with
the contained fluids of porous and permeable rocks;
III. Identifying, analyzing, and interpreting the problems pertinent to the properties and the inter-relations
with the contained fluids of porous and permeable rocks;
IV. Being able to use the conditional variations of the properties and the inter-relations with the contained
fluids of porous and permeable rocks in assessing the oil, gas, and geothermal reservoirs;
V. Using the concepts, theories, and measurements of the properties and inter-relations with contained
fluids of porous and permeable rocks to increase the recovery of oil, gas, and geothermal fluids.
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Odevler ve Projeler

(Homework & Projects)

Donem boyunca 4-6 adet 6dev ve 1 donem projesi verilecektir.

Through the semester, 4-6 home works and 1 term project will be assigned.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)
Diger Uygulamalar Donem projesinin sinif 6niinde sunumu istenecektir.
(Other Activities) Presentation of the term project before the class will be required.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Degerlendirmedeki
Katkisi, %
(Effects on Grading, %)

Adedi*
(Quantity)

Faaliyetler
(Activities)

Y1l i¢i Smavlan

(Midterm Exams) 1 20

Kisa Sinavlar

(Quizzes)

Odevler

(Homework) 4-6 20

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Simnav1
(Final Exam)
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DERS PLANI

Hafta Konular C?Egsl:;l
1 Genel olarak kayaglar. Rezervuar kayaglart. Gozenekli ortam. Go6zenekliligin evrimi. I
) Gozeneklilik. Yiizey alani ve a.ra'lyiizey olaylari. Tanecik ve gbozenek boyutu dagilima. LV

Islattimlilik. Kilcal basing. Emilim ve sagim. Yiizey piriizliligii.
3 Kayaglarin yogunlugu. Kayaclarda petrol, su ve gaz doymuslugu. Gegirgenlik. I-v
4 Gozenekli ortamda akiskan akisi. Darcy akisi. Darcy dist akis. I-v
5 Gozenekli ortamda akiskan akisi. Eylemsizlik etkileri. Klinkenberg etkisi. I-v
6 Mutlak, etkin ve goreli gecirgenlikler. Akis sistemleri. I-v
7 Kayag ve akigkan etkilesimleri. Formasyon hasar1. Ince tanelerin tiirleri ve gogii. I-v
8 Kayaclarm elektriksel 6zelikleri ve formasyon dzdirenci. I-v
9 Kayaclarin ve minerallerin 1s1l 6zelikleri. Rezervuar sicakligi. I-v
10 Kayagclarin akustik ve elastik 6zelikleri. I-v
11 Kayaclarin manyetik ve 1s1ma 6zelikleri. I-v
12 Kayaglarin sikigtirilabilirligi. Ust katman baskisi. Net etkin baski. Anormal basinglar. I-v
13 Kuru kayaglarin mekanik 6zelikleri. Gerilim ve esneme. Yapisal bozunma. I-v
14 Akiskana doygun kayaglarin mekanik 6zelikleri. Mohr diyagrami. Catlaklar. I-v
COURSE PLAN
Weeks Topics O?lgcl:)rrilees
1 Rocks in general. Reservoir rocks. Porous medium. Evolution of porosity. I
) Porosity.. Surfacej area and interfacial. phgnomena. Qrain and pore size distribution. LV
Wettability. Capillary pressure. Imbibition and drainage. Surface roughness.
3 Density of rocks. Oil, water, and gas saturation in rocks. Permeability and flow. I-v
4 Fluid flow through porous media. Darcy flow. Non-Darcy flow. I-v
5 Fluid flow through porous media. Inertial effects. Klinkenberg effect. I-v
6 Absolute, effective, and relative permeabilities. Flow systems I-v
7 Rock and fluis interactions. Formation damage. Types and migration of fines. I-v
8 Electrical properties of rocks and formation resistivity. I-v
9 Thermal properties of rocks and minerals. Reservoir temperature. I-v
10 Acoustic and elastic properties of rocks. I-v
11 Magnetic and radioactive properties of rocks. I-v
12 Compressibility of rocks. Overburden and net effective stress. Abnormal pressures. I-v
13 Mechanical properties of dry rocks. Stress and strain. Deformation. I-v
14 Mechanical properties of fluid-saturated rocks. Mohr diagram. Fractures. I-v
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Dersin Petrol ve Dogal Gaz Miihendisligi Programuyla iliskisi

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

Katk

Seviyesi

1

2

3

Lisans diizeyi yeterliliklerine dayali olarak, ilgili program alaninda bilgilerini
uzmanlik diizeyinde gelistirebilme ve derinlestirebilme (Yeterli Bilgi Birikimi)
(Bilgi).

+

ii.

Alanimin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (Bilgi).

iii.

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme ve alani ile ilgili karsilagilan sorunlar1 arastirma yontemlerini
kullanarak ¢oziimleyebilme (Beceri).

iv.

Alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme, yeni bilgiler olusturabilme ve disiplinler arasi
calismalarda kullanabilme (Beceri).

Alani ile ilgili uzmanlik gerektiren bir ¢aligmay1 bagimsiz olarak yiiriitebilme ve
alani ile ilgili uygulamalarda karsilagilan karmasik sorunlarin ¢6ziimil i¢in yeni
yaklagimlar gelistirebilme ve sorumluluk alarak, gerektiginde liderlik yaparak,
¢ozlim tretebilme (Bagimsiz Caligsabilme ve Sorumluluk Alabilme Yetkinligi).

vi.

Alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklasimla degerlendirebilme ve 6grenmesini yonlendirebilme (Ogrenme
Yetkinligi).

vii.

Alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan disindaki gruplara, Ingilizceyi en az Avrupa
Dil Portfoyii B2 genel diizeyinde kullanarak, yazili, sozlii ve gorsel olarak
sistemli bicimde aktarabilme (lletisim ve Sosyal Etkinlik).

viii.

Alanimin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim
teknolojilerini ileri diizeyde kullanabilme (Iletisim ve Sosyal Etkinlik).

ix.

Alan ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek
denetleyebilme ve dgretebilme (Alana Ozgii Etkinlik).

Alan ile ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve
elde edilen sonuglari, kalite siiregleri ¢ergevesinde degerlendirebilme (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

Based upon the undergraduate level competency, developing and intensifying
the knowledge in the program area (Knowledge).

+

ii.

Grasping the interdisciplinary interaction related to the program area
(Knowledge).

iii.

Ability to use the theoretical and practical knowledge, and solving the
problems in the program area thru research methods (Skill).

iv.

Ability to interpret and reach new knowledge by integrating knowledge from
the different disciplines with the related area, and to use in interdisciplinary
practices (Skill).

Conducting a specialized study within the related area independently;
developing new approaches and solutions for the complex problems within the
related area, fulfilling the leader role if necessary, while reaching results
(Competence to Work Independently and Taking Responsibility).

vi.

Ability to develop learning competence and evaluate the knowledge and skills
within the related area critically (Learning Competence).

vii.

Establishing written, oral, and visual communications systematically to present
the updated knowledge within the related area and individual practices
supported by qualitative and quantitative data, using the English language —
with at least European Language Portfolio B2 Level- if needed
(Communications and Social Competency).

viii

Ability to use high level computer and communication technologies within the
computer software required in the related area (Communications and Social
Competency).

ix.

Ability to promote and teach the social, scientific, cultural and ethical values in
the stages of gathering, interpreting, implementing, and announcing the data
within the related area (Area Specific Competency).

Developing the area-related strategic, political and implementation plans and
evaluating their results within the quality progress (Area Specific
Competency).

1. Little, 2. Partial, 3. Full

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

I. Metin Mihgakan 29/06/2011
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