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Dersin icerigi

(Course Description)

Kuru, yas ve tersinir dogal gazlarin fiziksel ve termodinamik &zelikleri, faz davranislari, ve buhar-sivi
dengesi. Dogal gazlar1 drnekleme yontemleri. Dogal gaz hidratlart. Gaz sikistiricilarinin se¢imi. Akisa
kapali ve agik derin gaz kuyularinda dip basinci kestirimi ve sivi birikmesi. Gazlarin rezervuarda akisi.
Gaz kuyularinda yapilan testlerin ve azalim egrilerinin tiirleri ve ¢6ziimlemeleri.

Physical and thermodynamic properties, phase behavior, and vapor-liquid equilibria of dry, wet and
retrograde natural gas systems. Natural gas sampling methods. Natural gas hydrates. Selection of gas
compressors. Bottom hole pressure estimation and liquid loading of deep gas wells in flowing or shut-in
condition. Flow of gases in reservoirs. Types and analyses of testing and decline curves for gas wells.

Dersin Amaci

(Course Objectives)

1. Kuru, yas ve tersinir dogal gazlarin farkli basing ve sicaklik kosullarindaki faz davranislarini, buhar-sivi
dengelerini agiklamak ve hesaplamalar1 6gretmek, 6rnekleme yontemlerini tanitmak;

2. Dogal gazlarm hidrat yapilarina, hidrat olusumunu 6nleme ve giderme yontemlerine, gaz sikistirma ve
sikistiricr segimine, eksi ve asindirict gaz igeren derin kuyularda dip basincina ait hesaplamalar1 vermek;

3. Gaz kuyularmin stvi yiiklenmesi, yas ve tersinir dogal gazlarin yeraltindaki rezervleri ve genel olarak
gazlarin rezervuarda akiglarinin kestirimine iliskin yontem ve hesaplamalari vermek;

4. Dogal gaz kuyularinda yapilan geri basing (gaz saglama), es zaman ve gegici basing testleri ile, azalim
egrisi tiirleri ve bunlara iliskin degerlendirme, ¢dziimleme, yorumlama yontemlerini saglamak.

1. Explaining the phase behavior and vapor-liquid equilibria of dry, wet, and retrograde gases at different
pressures and temperatures, teaching the pertinent calculations, and introducing gas sampling methods ;

2. Providing the calculations for the structure, prevention and removal of gas hydrates as well as for the gas
compression and compressor selection, bottom pressure of sour and corrosive gas containing deep wells;

3. Providing the calculations for liquid loading of gas wells, estimating the subsurface reserves of wet and
retrograde gases and the flow of gases, in general, in reservoirs;

4. Providing the evaluation, analysis, and interpretation methods for the back pressure (deliverability), iso-
chronal, and pressure transient tests, conducted in gas wells, and for the decline curves in gas wells.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan yiiksek lisans dgrencileri agagidaki konularda bilgi, beceri ve yetkinlik

kazanirlar;

1. Rezervuar ve iiretim gazlarinin basing ve sicakliabagli 6zelikleri, faz davraniglar1 ve bilesimleri ile
dogru 6rneklemesine iligkin sorunlar1 tanimlayabilme ve ¢oziimleyebilme;

II. Kirletici gazlar igeren derin ve sicak kuyular da dahil olmak iizere, dogal gaz kuyu dibi basincini
tahmin edebilme; dogal gaz akis ortamlarinda hidrat olusumu ve dnlenmesine ait analitik kestirimler
yapabilme;

III.  Gaz kuyularmin stvi yiiklenmesi sorununu tanimlama ve ¢6ziimleme; dogal gazlarin rezervlerine ve
rezervuar iginden boru hatlarina kadar tiim ortamlarda akislarina iliskin hesaplamalar1 yapabilme;

IV. Gaz kuyularinda basing ve gaz saglama testlerini tasarlama, degerlendirme, ¢dziimleme ve yorumlama
yetkinligine sahip olma;

V. Gaz kuyularinda azalim egrisi tiirlerini uygulama, degerlendirme, ¢dziimleme ve yorumlama
yetkinligine sahip olma.

M.Sc. students who successfully completed this course gain knowledge, skill and competency in the

following subjects;

I. Identifying and analyzing the problems related to the pressure and temperature dependent properties,
phase behavior and compositions, and correct sampling of reservoir and production gases;

II. Estimating the bottom hole pressure in gas wells, including the contaminant gas containin deep and
hot gas wells; analytically predicting the occurence and prevention of hydrates in natural gas flow
conduits;

III. Identifying and analyzing the problems related to the liquid loading of gas wells; performing
calculations for the reserves and flow of natural gases in all flow environments from reservoir to
pipelines;

IV. Possesing the ability to design, evaluate, analyze, and interpret the pressure and deliverability tests in
gas wells.

V. Possesing the ability to apply, evaluate, analyze, and interpret the types of decline curves in gas wells.
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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)

En az bir 6devde bilgisayar programlamasi istenecektir.

Computer programming will be required in at least one home work.

Diger Uygulamalar

(Other Activities)

Donem projesinin sinif dniinde sunumu istenecektir.

Presentation of the term project before the class will be required.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Degerlendirmedeki
Katkisi, %
(Effects on Grading, %)

Faaliyetler Adedi
(Activities) (Quantity)

Y1l i¢i Sinavlar

(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 Sinawvi
(Final Exam)
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DERS PLANI

Hafta Konular C?Egsl:;l
1 Dogal gaz sistemlerinin fiziksel ve termodinamik 6zelikleri, faz davranislari. I
2 Dogal gazlar ve ucucu hidrokarbon sivilar. I
3 Gaz karigimlarinda buhar-sivi dengesi. Yakinsama basinci ve K denge degerleri. I
4 Dogal gazlar 6mel.<le'm.e yént;rple'ri ve yiizey akigskan 6rneklerinin birlestirilmesi ile I
rezervuar gaz bilesiminin kestirimi.
5 Dogal gaz hidratlari, hidrat olusumunu 6nleme ve giderme. L 1I
6 Dogal gazin sikigtirilmasi ve sikistiric tasarimi ve se¢imi. I, 111
7 Derin gaz kuyularimin akisa kapali ve ac¢ik oldugu durumlarda dip basinci kestirimi. -1
8 Gaz kuyularinda siv1 birikmesi ve biriken sivilar1 giderme yontemleri. L III
9 Gazlarin rezervuarda akislari, gergcek gaz potansiyeli yaklagimi, Forscheimmer denklemi. I, III
10 Gaz kuyusu geri basing ve gaz saglama testleri ve ¢oziimlemeleri. I, IIL, IV
11 Gaz kuyusu es zaman testleri ve ¢oziimlemeleri. I I, IV
12 Gaz kuyusu gegici basing testleri ve ¢oziimlemeleri. I, IIL, IV
13 Gaz kuyularinda azalim egrisi davraniglari ve tiirleri. LI,V
14 Gaz kuyularinda azalim egrisi ¢oziimlemeleri ve yorumlamalari. LI,V
COURSE PLAN
Weeks Topics O?l:j)cl:)rlilees
1 Physical and thermodynamic properties and phase behavior of natural gas I
systems.
Natural gases and volatile hydrocarbon liquids. I
Vapor-liquid equilibria in gas mixtures. Convergence pressure and K values. I
4 Sampling methods of natural gases and recombination of produced fluids for |
the estimation of reservoir gas composition.
Natural gas hydrates, prevention and removal of hydrate formation. L1II
Compression of natural gas and the design and selection of compressors. I, I
7 Bottom hole pressure estimation in shut-in and flow conditions of deep gas -1
wells.
8 Liquid loading of gas wells and the methods of liquid removal. L, 111
9 Flow .of gases in reservoirs, real gas potential approach, Forscheimmer LI
equation. ’
10 Back pressure and deliverability testing and analysis of gas wells. L 1L, IV
11 Isochronal testing and analysis of gas wells. LI, IV
12 Transient pressure testing and analysis of gas wells. LI, IV
13 Behavior and types of decline curves for gas wells. L1, V
14 Analysis and interpretation of decline curves for gas wells. LI,V
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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

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

+

ii.

Alaniin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (Bilgi).

iil.

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme ve alani ile ilgili karsilagilan sorunlar1 arastirma yontemlerini
kullanarak ¢6ziimleyebilme (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 iretebilme (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, sdzli 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 Qutcomes

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 Mihcakan 29/06/2011
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