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Dersin Icerigi

(Course Description)

Kuyu basing testlerinin ve analizinin temeli; Enjeksiyon/basing diisiim ve basing azalim/basing yiikselim
testleri; G6zenekli ortamda akis denklemlerinin tiiretilmesi ve gesitli baslangic ve sinir kosullari ile
¢ozlimlenmesi; Girisim testi; Kuyuici depolamasi ve kuyu civari zar etkilerinin modellenmesi; Klasik analiz
yontemleri (egri ¢akistirma ve dogru uydurma analiz yontemleri); Modern analiz yontemleri (basing-tiirev
ve basing-integral yontemleri, bilgisayar destekli egri cakistirma yontemleri); Uzayda ve zamanda
stiperpozisyon (girisim, sinir etkileri ve degisken debide iiretim etkilerinin modellenmesi); Sinirsiz ve sinirli
(dis smurlar sabit basingli veya akisa kapali) homojen rezervuar sistemlerinde yer alan diisey kuyular i¢in
akis rejimlerinin incelenmesi; Konvoliisyon ve Dekonvoliisyon; Gaz kuyu testleri; DST testleri; Karmagik
kuyu/rezervuar sistemlerinde kuyu testlerinin analizine kisa bir bakis (yatay kuyular, dogal ¢atlakli
rezervuar sistemleri).

Fundamentals of well testing and analysis; Injection/falloff, drawdown/buildup tests; Derivations of flow
equations describing unsteady flow of fluids (single, multi-phase fluid flow) in porous media; Solutions of
diffusivity equations with different initial and boundary conditions; Interference testing; Modelling of
wellbore storage and skin effects; Conventional analysis techniques (manual type-curve matching and
straight line methods); Modern analysis techniques (pressure-derivative and pressure-integral methods,
computer aided automated type-curve matching); Superposition in space and time (modelling interference
effects between wells, boundary and variable flow rate effects); Flow regimes observed in vertical wells
producing in infinite and bounded homogeneous systems; Convolution and Deconvolution; Well test
analysis in gas wells; Drill stem testing (DST); An overview of pressure transient analyses in complex
well/reservoir systems (horizontal wells, naturally fractured reservoirs).

Dersin Amaci

(Course Objectives)

Endiistride, kuyu ve rezervuar hakkinda bilgi edinmek ve kuyu/rezervuar sistemi i¢in bir model olusturmak
tizere bagvurulan en 6nemli araclardan biri kuyu basing testi ve analizleridir. Son yillarda, bilgisayar
teknolojisindeki hizli gelismeler, kuyu basing testi tiplerinde ve analizlerinde yeni model ve yontemlerin
gelistirilmesine olanak saglamistir. Bu derste temel amag, kuyu testlerinde, analiz ve tasarimlarda
izlenecek temel yaklasimlarin, temel analiz denklemlerinin tiiretilmesi, klasik ve modern analiz
yontemlerinin 6grencilere aktarilmasidir.

Pressure transient formation and well testing is an important tool used in the industry to obtain useful
information about the well and the reservoir system and hence construct a well/reservoir model which is
crucial to reservoir management and field-development planning. In recent years, improvements in
measurements and computer technologies have led to the developments of new pressure transient test
types, complex well/reservoir interpretation models, and analysis methods. The main objectives of this
course are to acquaint the students with the basic methodologies to be considered in the design,
interpretation and analysis of pressure transient tests, derivations of the basic flow equations used, and the
conventional and modern analysis methods.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

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

III. Formasyon ve kuyu basing testlerinin iiretim ve rezervuar mithendisligi ¢alismalarindaki 6nemi,

IV. Kararsiz formasyon ve kuyu test tipleri,

V. Kararsiz basing testi analizinde kullanilacak verilerinin 6l¢iilmesinde kullanilan 6l¢iim aletleri,

IV. Kararsiz basbing testi verilerinin yorumlanmasi ve analizinde izlenecek temel metodoloji,

V. Kararsiz basing testleri ile kuyu verimliliginin belirlenmesi,

VI. Kararsiz basing testleri ile rezervuar tanimlamasi (rezervuar sinirlari, rezerv, itisim mekanizmalari)
VII. Dogrusal olmayan bilgisayar destekli parametre tahmin yontemleri ile basing testlerinin analizi,
VIII. Kararsiz basing testi tasarimi ve yorumlamasi.

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

IV. The importance of formation and well testing in production and reservoir engineering studies,

V. The types of pressure transient formation and well tests

VI. Formation and well testing hardware and metrology,

IV. Basic methodologies considered in interpretation and analysis of pressure transient and well testing,
V. Assessment of well productivity by pressure transient formation and well testing,

VI. Reservoir description from formation and well testing data, (reservoir boundaries, minimum volume),
VII. Analysis of pressure transient data by computer-aided nonlinear parameter estimation methods,

VIII. Pressure transient test design and interpretation.

47




Kaynaklar

(References)

1. Kuchuk, F.J., Onur, M., and Hollaender. (2010). Pressure
Transient Formation and Well Testing: Convolution,
Deconvolution and Nonlinear Estimation, Elsevier, Oxford, UK.

2. Bourdet, D. (2002). Well Test Analysis: The Use of Advanced
Interpretation Models, Elsevier, Amsterdam, The Netherlands.

3. Kamal, M. et al. (2009). Transient Well Testing, SPE
Monograph 23, SPE Richardson, TX, USA.

4. Eaurlougher, R. C. Jr. (1977). Advances in Well Test Analysis,
(second printing), Monograph Volume 5, Society of Petroleum
Engineers of AIME, Dallas, TX, USA.

Odevler ve Projeler

(Homework & Projects)

Her iki haftada bir 6grencilere 6dev verilecektir. Ayrica, 7 haftada
her 6grenciye bir proje konusu verilerek, bu konu iizerine literatiir
taramasi yaparak 14. haftada ulastiklar1 bilgileri 6zetleyecekleri

yazil1 bir rapor vermeleri ve s6zlii sunum yapmalar istenmektedir.

Every two weeks homework assignments are made to students which
are to be submitted in the following two weeks. In the 7™ week, each
student is assigned a term project on a specific topic related to the
course and are asked to prepare a written report summarizing their
findings and to give an oral presentation at the 14™ week.

Laboratuar
Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Ogrencilerin ddevle ¢dziimlerinde FORTRAN, C, WORD, EXCEL,
MATLAB gibi yazilim dili ve programlarinin kullanimi tegvik
edilmektedir. Ayrica, 6grencilerin derste boliimiimiize
egitim/arastirma amacli Fransiz KAPPA Miihendislik firmasi
tarafindan ticretsiz olarak verilen 25 adet ticari kuyu testi yazilim
programi olan Ecrin programini kullanmalar1 tesvik edilmektedir.

The computer programming languages such as FORTRAN and C as
well as software like WORD, EXCEL, MATLAB are encouraged in
homework assignments. In addition, a commercial well test analysis
package called Ecrin from Kappa Engineering in France obtained
free for educational purposes (25 licenses) will be available to
students in the computers in department’s computer lab. for
designing pressure transient tests as well as analyzing pressure
transient tests.

Diger Uygulamalar

(Other Activities)
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Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki
Katkisi, %
(Effects on Grading, %)

Y1l i¢i Smavlan
(Midterm Exams)

% 25

Kisa Sinavlar

(Quizzes)

Odevler
(Homework)

5-7

% 25

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

% 25

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Simav1
(Final Exam)

% 25
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DERS PLANI

Hafta Konular Cl?lglsllali'l
1 Giris: Kararsiz basing formasyon ve kuyu testleri ve endiistri i¢in 6nemi I1I
2 Kararsiz basing testi temelleri: analiz, metodoloji, donanim ve 6lgme I, 11, III
3 Diffiizivite denkleminin tliretilmesi ve ¢dzlimlenmesi v,V
4 Kuyuici depolama ve kuyu civari zar etkileri \Y
5 Egri-cakistirma yontemleri: Basing-tiirev ve tlimlev (entegral) yontemleri IV\’/IV ’
6 Basing yiikselim/azalim testi I, V, VI
7 Degisken debili testler: Konvoliisyon IV, VIII
8 Dekonvoliisyon yontemleri IV, VIII

Karmasik rezervuar/kuyu sistemlerinde kararsiz basing testleri analizi (kismi
9 . . S V, VI
iiretime acik kuyular, fayli sistemler, yatay ve egimli kuyular)-I
Karmasik rezervuar/kuyu sistemlerinde kararsiz basing testleri analizi (kismi
10 |. . . S V, VI
iiretime acik kuyular, fayli sistemler, yatay ve egimli kuyular)-II
11 | Gaz kuyulari i¢in kararsiz basing testleri V, VI
12 | Cok fazh akis kosullarinda kararsiz basing testleri VI
13 Bilgisayar destekli kararsiz basing testi analiz ve yorumlamasi: Dogrusal VII
olmayan parameter tahmini
14 | Test tasarim ve yorumlamada izlenecek temel adimlar VIII
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Introduction: Pressure transient formation and well testing, and it is LTI
importance for industry ’
) Fundamentals of pressure transient testing: analysis, methodology, hardware LIL I
and metrology >
3 Derivation of diffusivity equation and its solutions IV,V
4 Wellbore storage and skin effects \Y
5 Type-curve matching techniques: Pressure-derivative and integral methods IV, V, VI
6 Pressure buildup/fallof testing I, V, VI
7 Variable rate tests: Convolution IV, VIII
8 Deconvolution methods IV, VIII
9 Analysis of pressure transient tests from complex reservoir/well systems V. VI
(limited entry wells, faulted systems, horizontal and slanted wells)-I ’
10 Analysis of pressure transient tests from complex reservoir/well systems V. VI
(limited entry wells, faulted systems, horizontal, and slanted wells)-II ’
11 Pressure transient testing for gas wells V, VI
12 Pressure transient testing under multiphase flow conditions VI
13 Co‘mpu.ter aided well test analysis and interpretation: Nonlinear parameter VII
estimation
14 Basic steps to be followed in test design and interpretation VIII

50




Dersin Petrol ve Dogal Gaz Miihendisligi Programuyla iliskisi

Programin mezuna kazandiraca@ 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).

+

il.

Alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme (Bilgi).

iil.

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 disiplinlerarasi
caligmalarda kullanabilme (Becert).

Alani ile ilgili uzmanlik gerektiren bir ¢aligmay1 bagimsiz olarak yiiriitebilme ve
alani ile ilgili uygulamalarda karsilagilan karmasik 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 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, s6zlii ve gorsel olarak sistemli
bigimde aktarabilme (lletisim ve Sosyal Etkinlik).

viil.

Alaninin 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 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).

Grasping the interdisciplinary interaction related to the program area

- (Knowledge).

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

Y | 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)
Mustafa Onur 13/06/2011
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