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Dersin Amaci

(Course Objectives)

Enerji/Elektrik piyasalarn ve sistemlerinin etkilesimleri ve igleyislerini anlayabilmek ve modellenmesi
Uizerine matematiksel modelleme, kodlama ve analiz becerini kazandirma, Enerji ekonomi-cevre
modellerini anlayabilme yetisi

Ability to understand mathematical modeling, coding and analysis on understanding and modeling
of the interactions and operations of Energy / Electricity markets and systems, Ability to
understand energy economy-environment models

Dersin Igerigi

(Course Content)

Piyasa yapisi ve tasarimi; arz talep karakteristigi, rekabetgi elektrik piyasasi, piyasa gucu ve
Olguleri, iletim hatlari- tikaniklik, Alternatif akim gug akigi eniyileme, Dogru akim glc akisi
eniyileme, iklim degisikligi ve yasal altyapisi, Enerji-ekonomi-gevre modelleri

Ability to understand mathematical modeling, coding and analysis on understanding and modeling
of the interactions and operations of Energy / Electricity markets and systems, Ability to
understand energy economy-environment models

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

Elektrik piyasasini tanima. [2a]

Piyasa analizi ve tasarimi konusunda temel bilgiler. [2a]

Arz — Talep dinamigini kavrayabilme ve modelleyebilme. [2a]

Piyasayi etkileyebilme faktorleri ve bunu engellemeye yonelik piyasa tasarimlar bilgisi. [2a]
iletim hatlari temel bilgisi ve elektrik piyasasinin olugsumundaki dinamiklere yénelik bilgiler. [2a]
Glg akisi eniyileme metotlari hakkinda temel bilgiler ve modelleyebilme yetisi. [2b]

iklim degisikligi ve enerji-ekonomi-gevre modellemelerini anlayabilme temel yetisi. [2a]

NogaprwdhE

[Not: Kbseli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Upon successful completion of this course, students will be able to:

Describe the electricity market. [2a]

Identify market designs and implement market analysis. [2a]

Describe supply-demand dynamics. [2a]

Differentiate market designs and the critique market impacts. [2a]
Demonstrate the impact of transmission lines on the electricity market. [2a]
Model AC and DC power flow and apply optimization methods. [2b]
Understand climate change and energy-economy-environment modeling. [2a]

NogosrwdE

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

52 Muhendislik
(52 Engineering)

Ders Kitabi
(Textbook)

“Fundamentals of Power System Economics”, Daniel Kirschen and Goran Strbac, ISBN: 0-470-
84572-4, 2004 John Wiley & Sons, Ltd.

'Yardimci Kaynaklar
(Supplementary Material)

“Power System Economics: Designing Markets for Electricity”, Steven Stoft, ISBN: 978-0-471-
15040-4, June 2002, Wiley-lIEEE Press

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Uygulama / Laboratuar Konulan
1 Gug¢ Piyasalari Temelleri
2 Rekabetci Elektrik piyasasinda fiyat belirlenmesi
3 Piyasa dengesizlikleri ve Glg piyasalarinin yeniden yapilandiriimasindaki
zorluklar
4 Piyasa yapisi ve tasarimi
5 Gug arzi ve Guvenilirligi
6 iletim Ag temelleri ve piyasaya etkileri
7 Birim Uretim taahhut problemi
8 AC Gi¢ akisi temelleri ve eniyileme problemi




9 DC Gi¢ akisi temelleri ve eniyileme problemi
10 Kapasite Planlama
11 Eneriji Kullanimi ve Iklim Degisikligi
12 Enerji politika modelleme yaklagimlari
13 Enerji ekonomi etkilesimlerinin modellenmesi
14 Enerji ekonomi etkilesimlerinin modellenmesi
COURSE PLAN
Week Topics Laboratory / Tutorial Work
1 Power Markets Basics
2 Competitive electricity market price determination
3 Market imbalances and difficulties in restructuring the power markets
4 Market structure and design
5 Power supply and reliability
6 Transmission Network basics and their impact on the market -
7 Unit production commitment problem
8 AC Power flow basics and optimization problem
9 DC Power flow basics and optimization problem
10 Capacity Planning
11 Energy Use and Climate Change
12 Energy policy modeling approaches
13 Modeling of energy economic interactions
14 Modeling of energy economic interactions
DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT SYSTEM)
Etkinlikler (Activities) Katki Orani (Contribution) (%)
Yariyil igi Yazili Sinavlar (Semester Written Exams) 40
Odevler (Homework) 40
.. Raporlar (Reports)
Yariyil Igi —
Galigmalari Laboratuar (Laboratory Activities)
Seminer (Seminar)
f’;mﬁiset:)r Sunumlar (Presentations)
Donem Projesi (Term Project)
Diger (derse katihm, saha gezi, vb.)
(Other: e.g. attendance, field trip etc.)
YARIYIL SONU SINAVI (Final Exam) 20
Toplam (Total) 100

DERSIN ENDUSTRI MUHENDISLIGI PROGRAMI KAZANIMLARINA (CIKTILARINA) KATKISI

Program Kazanimlari (Ciktilari)

Yiuksek|Diigtik

1(a)

Matematik, fen bilimleri ve Endistri Muhendisligine 6zgu konularda yeterli bilgi birikimi.

1(b)

kullanabilme becerisi.

Bu alanlardaki kuramsal ve uygulamali bilgileri, karmasik mihendislik problemlerinin ¢ézimunde

2(a)

Karmasik mihendislik problemlerini tanimlama, formiile etme ve ¢dzme becerisi.

2(b)

Bu amacla uygun analiz ve modelleme yontemlerini segme ve uygulama becerisi

3(a)

gereksinimleri karsilayacak sekilde tasarlama becerisi.

Karmasik bir sistemi, slireci, cihazi veya urlini gercekgi kisitlar ve kosullar altinda, belirli

3(b)

Bu amacla modern tasarim yontemlerini uygulama becerisi.

4(a)

olan modern teknik ve araglari segme ve kullanma becerisi.

Muhendislik uygulamalarinda karsilasilan karmasik problemlerin analizi ve ¢ézim icin gerekli




4(b) |Bilisim teknolojilerini etkin bir sekilde kullanma becerisi.

Karmasik mihendislik problemlerinin veya disipline 6zgl arastirma konularinin incelenmesi igin

5@) deney tasarlama becerisi.

5(b) |Deney yapma, veri toplama, sonugclari analiz etme ve yorumlama becerisi.

6(a) |Disiplin ici takimlarda etkin bicimde calisabilme becerisi.

6(b) [Cok disiplinli takimlarda etkin bigimde calisabilme becerisi.

6(c) |Bireysel calisma becerisi.

7(a) |S6zli ve yazili etkin iletisim kurma becerisi.

7(b) |En az bir yabanci dil bilgisi.

7(c) |Etkin rapor yazma ve yazili raporlari anlama becerisi.

7(d) |Tasarim ve uretim raporlari hazirlayabilme becerisi.

7(e) |Etkin sunum yapabilme becerisi.

7(f) |Acik ve anlagilir talimat verme ve alma becerisi.

8(a) |Yasam boyu 6grenmenin gerekliligi konusunda farkindalik.

8(b) |Bilgiye erigebilme, bilim ve teknolojideki gelismeleri izleme ve kendini stirekli yenileme becerisi.

9(a) |Etik ilkelerine uygun davranma, mesleki ve etik sorumluluk hakkinda bilgi.

9(b) |Mihendislik uygulamalarinda kullanilan standartlar hakkinda bilgi.

10(a) |Proje ybnetimi, risk yénetimi ve degisiklik yonetimi gibi, is hayatindaki uygulamalar hakkinda

10(b)|Girigimcilik, yenilik¢ilik hakkinda farkindalik.

10(c) |Surdurdlebilir kalkinma hakkinda bilgi.

Muihendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, cevre ve guvenlik

11() Uzerindeki etkileri ve ¢cagin mihendislik alanina yansiyan sorunlari hakkinda bilgi.

11(b)|Muhendislik ¢éztmlerinin hukuksal sonuglari konusunda farkindalik.

CONTRIBUTION of the COURSE on INDUSTRIAL ENGINEERING PROGRAM OUTCOMES

Program Outcomes High | Low

Adequate knowledge in mathematics, science and engineering subjects pertaining to the

1(@) Industrial Engineering discipline.

1(b) |Ability to use theoretical and applied knowledge in these areas in complex engineering problems.

2(a) |Ability to identify, formulate, and solve complex engineering problems.

2(b) |Ability to select and apply proper analysis and modeling methods for this purpose.

Ability to design a complex system, process, device or product under realistic constraints and

3@@) conditions, in such a way as to meet the desired result.

3(b) |Ability to apply modern design methods for this purpose.

Ability to devise, select, and use modern techniques and tools needed for analyzing and solving

4@) complex problems encountered in engineering practice.

4(b) |Ability to employ information technologies effectively.

Ability to design experiments for investigating complex engineering problems or discipline specific

5(a .
@ research questions.

Ability to conduct experiments, gather data, analyze and interpret results for investigating

5(b) complex engineering problems or discipline specific research questions.

6(a) |Ability to work efficiently in intra-disciplinary teams.

6(b) [Ability to work in multi-disciplinary teams.

6(c) [Ability to work individually.

7(a) |Ability to communicate effectively, both orally and in writing.

7(b) [Knowledge of a minimum of one foreign language.

7(c) [Ability to write effective reports and comprehend written reports.

7(d) |Ability to prepare design and production reports.

7(e) |Ability to make effective presentations.




7(f) |Ability to give and receive clear and intelligible instructions.
8(a) |Awareness of the need for lifelong learning.
8(b) Ability to access information, to follow developments in science and technology, and to continue
to educate him/herself.
9(a) |Knowledge on behavior according ethical principles, professional and ethical responsibility.
9(b) [Knowledge on standards used in engineering practices.
Knowledge about business life practices such as project management, risk management, and
10(a) change management.
10(b)|Awareness in entrepreneurship and innovation.
10(c) [Knowledge about sustainable development.
1 Knowledge about the global and social effects of engineering practices on health, environment,
@) and safety, and contemporary issues of the century reflected into the field of engineering.
11(b)|Awareness of the legal consequences of engineering solutions.
AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)
ETKINLIKLER Sayl Siire (saat) | Is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (hr)) |[(Work Load (hr))
Ders Suresi
(Lectures) 14 3 42
Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 20 20
(Final Exam (Preparation included))
Yanyil i¢i Yazih Sinavlar (Hazirlik Siiresi Dahil) 5 20 20
(Semester Written Exams (Preparation included))
Sinif Dig1 Galisma Suresi
(Out of class study time) 14 1 14
Odevler
(Homework)
Raporlar
(Reports) 3 12 36
Laboratuar
(Laboratory Activities)
Seminer
(Seminar)
Sunumlar
(Presentations)
Donem Projesi
(Term Project)
Toplam Is Yiikii
(Total Load) 152
Dersin AKTS Kredisi (Toplam ls Yiikii / 25) 6
(ECTS Credits of the course (Total Work Load / 25))
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