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Dersin icerigi

(Course Description)

Tiirkiye ve diinyada jeotermal enerji. Jeotermal rezervuar miihendisligine giris. Termodinamik ve akigskan
faz davranislari. Akigkan icerigine ve faz Ozelliklerine bagli olarak rezervuarlarin simiflandirilmasi.
Rezervuarlardan enerji {iretiminin tahmini. Uretim ve enjeksiyon kuyulari i¢in kuyuigi sicaklik, basing ve
entalpi dagiliminin hesaplanmasi. Rezervuarlara tekrar-basma. Saha tiretim performansinin modellenmesi.
Jeotermal sahalar i¢in yenilenebilirlik ve siirdiiriilebilirlik.

Geothermal energy in Turkey and in the world. Introduction to geothermal reservoir engineering.
Thermodynamics and phase behavior. Classification of reservoirs based on the types of fluid contents and
phase properties. Estimation of recoverable energy from reservoirs. Calculating wellbore temperatures,
pressures and enthalpies in production and injection wells. Reinjection. Modeling the field production
performance. Renewability and sustainability for geothermal fields.

Dersin Amaci

(Course Objectives)

1. Tirkiye’de ve Diinya’da jeotermal enerjinin giincel durumu hakkinda bilgilendirmek,

2. Jeotermal rezervuar mithendisliginin temellerini 6gretmek,

3. Rezervuarlarn tiirleri ve enerji liretim yontemleri hakkinda bilgilendirmek,

4. Uretim ve enjeksiyon kuyularinda statik ve dinamik basing ve sicaklik profillerini ve modellenmesini
tanitmak,

5. Rezervuarlara tekrar-basma ve modellenmesini gretmek,

6. Rezervuar modelleme yaklagimlarini tartigmak,

7.  Jeotermal sahalar igin yenilenebilirlik ve siirdiiriilebilirlik konusunu incelemek.

1. To discuss the current state of geothermal energy in Turkey and in the world,

2. To teach the fundamentals of geothermal reservoir engineering,

3. To introduce the classification of reservoirs and the energy production methods,

4.  To discuss the static and dynamic wellbore pressure and temperature profiles and the ways to model,
5. To teach the reinjection and its modeling,

6.  To discuss the reservoir modeling approaches,

7. To study the renewability and sustainability aspects of geothermal fields.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan lisansiistii 6grenciler agsagidaki konularda bilgi, beceri ve yetkinlik
kazanirlar;

I. Jeotermal enerjinin Tiirkiye ve Diinya’da giincel durumu,

II. Jeotermal rezervuar mithendisliginin temelleri,

III. Rezervuarlarin tiirleri ve enerji tiretim yontemleri,

IV. Uretim ve enjeksiyon kuyularinda statik ve dinamik basing ve sicaklik profilleri ve modellenmesi,
V. Rezervuarlara tekrar-basma ve modellenmesi,

VI. Rezervuar modelleme yaklasimlari,

VII. Jeotermal sahalar i¢in yenilenebilirlik ve siirdiiriilebilirlik.

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

I. The current state of geothermal energy in Turkey and in the world,

II. The fundamentals of geothermal reservoir engineering,

III. The classification of reservoirs and the energy production methods,

IV. The static and dynamic wellbore pressure and temperature profiles and the ways to model them,
V. The reinjection and its modeling,

VI. The reservoir modeling approaches,

VII. The renewability and sustainability aspects of geothermal fields.
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Odevler ve Projeler

Ogrencilerin dersi daha iyi 6grenmelerine yardim etmesi amaciyla
donem boyunca 9-10 adet haftalik 6dev verilecektir.

To help students for learning and comprehending the course material

(Homework & Projects) | better, nine-ten homeworks should be assigned throughout the
semester.
Laboratuar
Uygulamalari
(Laboratory Work)
Bilgisayar Kullanimi
(Computer Use)
Diger Uygulamalar
(Other Activities)
Faaliyetler Adedi Degerlendirmedeki
(Activities) (Quantity) Katkisi, %
(Effects on Grading, %)
Yil i¢i Siavlan o
(Midterm Exams) 1 70 30
Kisa Sinavlar
(Quizzes)
Basar1 Degerlendirme (ﬁievler K 9-10 % 30
Sistemi (Homework)
Projeler
(Assessment Criteria) (Proj eCtﬁ)
Donem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinav1 o
(Final Exam) 1 70 40
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DERS PLANI

Hafta Konular Cl?lglsllatl
1 Diinya’da jeotermal enerjinin giincel durumu I
2 Tiirkiye’de jeotermal enerjinin giincel durumu I
3 Jeotermal rezervuar miihendisliginin temelleri-I 11
4 Jeotermal rezervuar miihendisliginin temelleri-II I1
5 Rezervuarlarin tiirleri 111
6 Jeotermal enerji liretim yontemleri 111
” Uretim ve enjeksiyon kuyularinda statik ve dinamik sicaklik profilleri ve v
modellenmesi
8 Uretim ve enjeksiyon kuyularinda statik ve dinamik basing profilleri ve v
modellenmesi
9 Rezervuardan kuyuya akis IV, VI
10 | Rezervuarlara tekrar-basma ve modellenmesi-I \Y
11 | Rezervuarlara tekrar-basma ve modellenmesi-II \Y
12 | Rezervuar modelleme yaklagimlari-I VI
13 | Rezervuar modelleme yaklagimlari-I1 VI
14 | Jeotermal sahalar i¢in yenilenebilirlik ve siirdiiriilebilirlik VII
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Current state of geothermal energy in the world I
2 Current state of geothermal energy in Turkey I
3 Fundamentals of geothermal reservoir engineering-1 11
4 Fundamentals of geothermal reservoir engineering-11 I1
5 Classification of reservoirs 111
6 Geothermal energy production methods 111
7 Static and dynamic wellbore temperature profiles and their calculations 1\
8 Static and dynamic wellbore pressure profiles and their calculations 1\
9 Inflow performance relationship IV, VI
10 Reinjection and its modeling-1 \Y
11 Reinjection and its modeling-11 \Y
12 Reservoir modeling approaches-I VI
13 Reservoir modeling approaches-11 VI
14 Renewability and sustainability aspects of geothermal fields VII
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Dersin Petrol ve Dogal Gaz Miihendisligi Yiiksek Lisans Programiyla iliskisi

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

Katki

Seviyesi

1

2

3

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

+

ii.

Alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme (Bilgi).

iii.

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

iv.

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

Alani ile ilgili uzmanlik gerektiren bir ¢aligmay1 bagimsiz olarak yiiriitebilme ve
alani ile ilgili uygulamalarda karsilasilan karmagik sorunlarin ¢6ziimii i¢in yeni
yaklagimlar gelistirebilme ve sorumluluk alarak, gerektiginde liderlik yaparak,
¢Oziim iiretebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

vi.

Alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir yaklagimla
degerlendirebilme ve égrenmesini ydnlendirebilme ( 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, s6zlii ve gorsel olarak sistemli
bi¢imde aktarabilme (iletisim ve Sosyal Etkinlik).

viii.

Alaninin gerektirdigi diizeyde bilgisayar yazilimu ile birlikte bilisim ve iletisim
teknolojilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Etkinlik).

ix.

Alanu ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek
denetleyebilme ve 6gretebilme (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 Curriculum

Level of
Program Outcomes Contribution

1 23

Based upon the undergraduate level competency, developing and intensifying

the knowledge in the program area (Knowledge). i

Grasping the interdisciplinary interaction related to the program area

(Knowledge). *

ii.

Ability to use the theoretical and practical knowledge, and solving the

. problems in the program area thru research methods (Skill).

Ability to interpret and reach new knowledge by integrating knowledge from
iv. | 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 strategic 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).

Ability to develop learning competence and evaluate the knowledge and skills

V! | within the related area critically (Learning Competence).

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

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

Ability to promote and teach the social, scientific, cultural and ethical values
ix. | 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
x. | evaluating their results within the quality progress (Area Specific +
Competency).

1. Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
Abdurrahman Satman 07/06/2011
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