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Dersin i¢erigi

(Course Description)

Rezervuar heterojenligi, heterojen rezervuarlarda rezervuar modellemesi; Olgiilmiis veri tiplerinin
smiflandirilmasi (statik, dinamik veriler); Rezervuar tanimlamasinda jeoistatistigin kullanimu; Istatistiksel
bilgiler (betimsel ve gikarimsal istatistik); Uzaysal iligkiler/kestirim ve modelleme (alansal rasgele
degiskenler, uzaysal iliskilenme, varyogram kestirimi ve modellemesi, ¢apraz-varyogramlar); Kestrim
hatasi varyansi; Kriging (basit, adi ve evrensel kriging, ko-kriging yontemleri); Simiilasyon (Kosullu ve
Kosulsuz simiilasyon); Rezervuar 6zelliklerinin kestirimine yonelik ¢esitli uygulamalar; Dinamik verilere
(kuyu basing testi, vb. verilere) kosullamaya giris (Bayes kestirim yontemi ve rezervuar akis simiilasyonu).

Reservoir heterogeneity; Reservoir modelling in the presence of heterogeneities; Classification of measured
data types (static and dynamic); Use of Geostatistics in reservoir characterization; Principles of Statistics
(descriptive and inferential statistics); Spatial relationships-estimation and modelling (random function
model, regionalized random variables, variogram estimation, variogram modelling and cross-variograms,
anisotropy in the variogram); Estimation variance; Kriging (simple, ordinary, universal, and co-kriging
techniques); Unconditional and conditional simulation; Applications with some case studies; Introduction to
reservoir characterization based on dynamic (well test pressure and production) data (Bayes's theorem and
flow simulation).

Dersin Amaci

(Course Objectives)

Rezervuar karakterizasyonunda kullanilan veri tiplerini 6grenmek,

Jeoistatistigin temellerini 6grenmek,

Temel istatistiksel 6l¢iitlerin uzaysal iliskilerin modellenmesinde kullanimini 6grenmek,
Uzaysal kovaryans ve varyogram modellerini 6grenmek,

Cesitli kriging yontemlerini 6grenmek,

Jeoistatistiksel simiilasyonu 6grenmek,

Tarihsel cakistirma yontemlerini 6grenmek.

To learn the types of data used in reservoir characterization,

To learn the fundamentals of geostatistics,

To learn how various statistical measures could be used to model spatial relations,
To learn spatial covariance and variogram models,

To learn the various kriging methods,

To learn geostatistical simulation,

To learn history matching techniques.
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Dersin Ogrenme
Ciktilarn

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan lisansiistii 6grenciler asagidaki konularda bilgi, beceri ve yetkinlik
kazanirlar;
I. Jeoistatistigi ve rezervuar karakterizasyonuna uygulanisint bilmek,

II.  Rezervuar karakterizasyonunda kullanilan veri tiirlerini bilmek,

III.  Uzaysal iliskilerin nasil modellendigini bilmek,
IV.  Cesitli kriging yontemlerini 6grenmek,

V. Jeoistatistiksel simiilasyon yontemlerini 6grenmek,
VI.  Tarihsel ¢akistirma yontemlerini 6grenmek.

Graduate students who successfully complete this course gain knowledge, skills and proficiency in the
following subjects;
I.  To know what geostatistics is and how it is used for reservoir characterization,

II. To be aware of the data involved in reservoir characterization,

II.  To learn how spatial relations are modeled,
IV.  To learn various kriging techniques,

V. To learn geostatistical simulation techniques,
VI.  To learn history matching techniques.
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Odevler ve Projeler
(Homework & Projects)

Ogrencilere yaklasik olarak 4-5 aras1 6dev ve bir adet ddnem projesi
verilecektir.

The students will be given a total of 4-5 homeworks and a term
project.

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Use)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Adedi
(Quantity)

Degerlendirmedeki
Katkisi, %

Faaliyetler
(Activities)

Y1l ici Smavlar

[1)
(Midterm Exams) 1 % 15

Kisa Simavlar

(Quizzes)

Odevler

(Homework) 4-5

% 15

Projeler

o
(Projects) 1 7030

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawvi 1

(1)
(Final Exam) 70 40
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DERS PLANI

Hafta Konular Cl?lglsllatl
1 Temel istatistiksel ol¢iitler I
2 Temel istatistiksel dlgiitlerin uzaysal iligkiler i¢in uygulanisi ve veri tipleri LILIIT
3 Rastgele degiskenler I
4 Rastgele fonksiyonlar I
5 GSLIB ve SGEMS programlari -V
6 Variogram modelleri LIII
7 Simple kriging LITLIV
8 Ordinary kriging LIILIV
9 Blok kriging LIILIV
10 | Ko kriging LILIV
11 | Sirasal simiilasyona giris LIILV
12 | SGSIM LIILV
13 | Tarihsel ¢akistirma i¢in deformasyon yontemleri VI
14 | Bayes yaklasimi ile tarihsel cakistirma VI
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Basic statistical measures I
2 Use of the basic measures for spatial phenomena and types of data LILIIT
3 Random variables I
4 Random functions I
5 Introduction to GSLIB and SGEMS -V
6 Variogram models LT
7 Simple kriging LIILIV
8 Ordinary kriging LILIV
9 Block kriging LIILIV
10 Co kriging LITLIV
11 Introduction to sequential simulation LIV
12 SGSIM LIILV
13 History matching with the deformation algorithms VI
14 History matching with a Bayesian approach VI
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Dersin Petrol ve Dogal Gaz Miihendisligi Programuyla iliskisi

Programin mezuna kazandiraca@ 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 karmagsik
fikirleri analiz, sentez ve degerlendirmede uzmanlik gerektiren bilgileri
kullanarak 6zgiin sonuclara ulasabilme (Bilgi).

iil.

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

iv.

Alanina yenilik getiren, yeni bir diislince, yontem, tasarim ve/veya uygulama
gelistirebilme ya da bilinen bir diisiince, yontem, tasarim ve/veya uygulamay1
farkli bir alana uygulayabilme, 6zgiin bir konuyu arastirabilme, kavrayabilme,
tasarlayabilme, uyarlayabilme, uygulayabilme ve bagimsiz olarak gerceklestirerek
alanindaki ilerlemeye katkida bulunabilme (Beceri ve Bagimsiz Calisabilme).

Alani ile ilgili en az birer adet bilimsel makaleyi ulusal ve uluslararas1 hakemli
dergilerde yayinlayarak alanindaki bilginin siirlarini genisletebilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

vi.

Ozgiin ve disiplinleraras1 sorunlarin ¢dziimlenmesini gerektiren ortamlarda
liderlik yapabilme (Bagimsiz Caligsabilme ve Sorumluluk Alabilme Yetkinligi).

vii.

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

viil.

Uluslararasi platformlarda, uzman kisiler ile alanindaki konularin tartigilmasinda
0zgiin gorlislerini savunabilme ve alanindaki yetkinligi gosteren etkili bir iletisim
kurabilme (Iletisim ve Sosyal Etkinlik).

ix.

Bir yabanc1 dili en az Avrupa Dil Portfoyii C1 Genel Diizeyi’nde kullanarak ileri
diizeyde yazil, sozlii ve gorsel iletisim kurabilme ve tartisabilme (Iletisim ve
Sosyal Etkinlik).

Alanindaki bilimsel, teknolojik, sosyal, kiiltiirel ve etik sorunlarin ¢éziimiine
katkida bulunabilme, bu degerlerin gelisimini destekleyebilme, ilerlemeleri
tanitarak yasadigi toplumun bilgi toplumu olma ve bunu siirdiirebilme siirecine
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 Curriculum

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).

viil.

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)

Omer Inang Tiireyen 26/06/2011
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