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Dersin Adi

Course Name

Enerji Sistemleri Yonetiminde Yapay Zeka Yaklagimlari ve

Makina Ogrenmesi

Artificial Intelligence Approaches and Machine Learning in Energy
Systems Management

Ders Tiirii
Kodu Yariyih Kredisi AKTS Kredisi (Course Type)
(Code) (Semester) (Local Credits) (ECTS Credits)
EBT629E Sonbahar/ 3.0 7.5 Doktora
Fall Ph.D.

Boliim / Program Enerji Bilim ve Teknoloji (EBT) Doktora Programi
(Department/Program)
Dersin Tiirii Sec¢meli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Dersin Icerigi
(Course Description)

30-60 kelime arasi

Bu derste enerji sistemleri yonetiminde Yapay Zeka (YZ) yaklasimlar: amaglanarak, ag modellemesi, enerji
iiretim, dagitim ve tiiketim sistemlerinde farkli makine dgrenmesi (MO) yontemlerinin kullanimi, enerji
sistemlerinin yonetiminde kararlarin daha saglikli olabilmesi i¢in gerekli zaman serisi analizleri, tahminler,
kiimeleme, ekonomik yiik dagilimi, ¢izelgeleme, gergek zamanli izleme gibi uygulamalarin kullanimi, derin
ogrenme gereksinimleri, bilesik aglar yaklasimi, giiglii yapay zekd R (veya Python) dillerinde uygulama
gelistirerek anlatilacak ve gosterildikten sonra enerji sistemlerinin yapay zeka yontemlerinin katkilari ile nasil
geligmekte oldugu tartisilacaktir.

This course will to teach the Artificial Intelligence (Al) approaches in management of energy systems and
cover network modelling, using a variety of machine learning(ML) techniques in energy generation,
distribution and consumption systems, tell about the time series analysis, forecasting, clustering, economic
load mix, scheduling, real time monitoring and similar applications in order to take healthy decisions, clarify
the need for deep learning, ensemble neural networks and discuss the improvements in energy systems with
the impact of artificial intelligence methods.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Enerji Bilyiik Verilerinden yararlanmak i¢in YZ gereksinimini ve ag modellemesini 6gretmek.
2. Farkli enerji sistemlerinin yonetiminde YZ/MO algoritmalar: gelistirip uygulatmak
3. Enerji Sistemleri Yénetimindeki gelismeleri YZ/MO gelismeleri ile etkilesimli izlemek.

—_

Teach the need and modelling of Al/ to benefit the energy Big Data.
2.  Develop AI/ML algorithms and apply for the management of different energy systems.
3. Follow the improvements in energy Systems Management and AI/ML evolution interactively.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi alan Doktora Programi 6grencileri asagidaki becerileri kazanacaktir:
1. Enerji Sistemleri Yonetiminde yapay zeka kullanilabilecek alanlar1 tanima;

2. Makine Ogrenmesi Yéntemleri, Derin Ogrenme, Bilesik Aglar, Giiglii Yapay Zeka gibi en giincel
yapay zeka yontemlerinin ¢aligma mekanizmalarini 6grenme;

3. R (veya Python) yazilimlar ile enerji sistemlerinde kullanilabilecek YZ/MO algoritmalar gelistirme
deneyimi elde etme;

4. Enerji sistemleri yonetiminde gelecege ve yeniliklere yapay zeka etkilesimi 1s1ginda yaratici bir bakis
kazanmak.

Ph.D. students who successfully pass this course gain knowledge skills and proficiency in the following

subjects

1. Learn about the energy management activities for which artificial intelligence can be applied;

2. Learn about the mechanism of most recent artificial intelligence methods like Machine Learning,
Deep Learning, Ensemble Neural Networks, Strong Artificial Intelligence;

3. Gain experience in developing AI/ML algorithms for energy systems management using R(or Python)
software.

4. Achieve a new creative opinion on the innovations and future of energy systems management in light
of artificial intelligence interactions.




Ders Kitabi Alpaydm, Ethem, “Machine Learning The New AI”, MIT Press, 2016, USA.
(Textbook)

Diger Kaynaklar

1. Bengio, Yoshua, “Deep Learning: Adaptive Computation and Machine Learning”,
(Other References) MIT Press, 2017, USA .

2. Kayakutlu Giilgiin & Mercier-Laurent, Eunika, “Intelligence in Energy, Elsevier,
Maddeler halinde en cok 5 adet UK, 2017.

3. Knopf, Carl F. “Modeling, Analysis and Optimization of Process and Energy
Systems”, Wiley, USA, 2012.

4.  Soteris, Kaligoru, “Artificial Intelligence in Energy and Renewable Energy
Systems”, Nova Science, USA, 2006.

Odevler ve Projeler

(Homework & Projects)

Labaratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim
R (veya Python)

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)

Yil i¢ci Smavlan
(Assessment Criteria) (Midterm Exams)

Kisa Sinavlar 4 20
(Quizzes)

Odevler 4 20
(Homework)

Projeler
(Projects)

Diénem Odevi/Projesi 1 20
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Gerekli Goriildiigii Takdirde Arttirilabilir.


https://www.amazon.com/Artificial-Intelligence-Energy-Renewable-Systems/dp/1600212611/ref=sr_1_17?keywords=Artificial+Intelligence+in+Energy+Systems&qid=1553086128&s=gateway&sr=8-17
https://www.amazon.com/Artificial-Intelligence-Energy-Renewable-Systems/dp/1600212611/ref=sr_1_17?keywords=Artificial+Intelligence+in+Energy+Systems&qid=1553086128&s=gateway&sr=8-17

DERS PLANI

Dersin
Hafta Konular Ciktilan

1 Enerji Sistemleri Yonetiminde Biiylik Veri Analizi Gereksinimleri 1

2 Enerji Sistemlerinin Sinir Ag1 olarak Modellenmesi 1

3 Enerji Sistemlerinde Zaman Serisi analizleri ve Makine Ogrenmesi Yontemleri 1,2,3
4 Enerji Piyasalarinda Makine Ogrenmesi Kullanarak Kisa Vadeli Kestirimler 1,3
5 Enerji Piyasalarinda Makine Ogrenmesi Kullanarak Uzun Vadeli Tahminler 1,3
6 Enerji Uretim Sistemlerinde Makine Ogrenmesi Kullanim1 1,3
7 Enerji Dagitim Sistemlerinde Makine Ogrenmesi Kullanimi 1,3
8 Enerji Tiiketim Sistemlerinde Makine Ogrenmesi Kullanimi 1,3
9 Enerji Uretim ve Tiiketim Sistemlerinin Derin Ogrenme Y ontemleri ile analizi 1,2,3
10 Enerji Sistemlerinin Ger¢ek Zamanl izlemek i¢in Makine Ogrenmesi Kullanim1 1,2
11 Eneriji Sistemlerinde Belirsizlikler icin Makine Ogrenmesi Kullanimi 2,4
12 Enerji Sistemlerinde Birlesik Aglarin Kullanimi 2,4
13 Enerji Sistemlerinin Sosyal Sistemler ile biitiinlesmesi i¢in Gli¢li Yapay Zeka teknikleri 2,4

kullanim
14 Enerji Sistemlerinde Yapay Zeka sistemlerinin etkisinde gelisimler 4
COURSE PLAN
Course
Weeks Topics QOutcomes

1 Needs for Big Data Analysis in Energy Systems Management 1

2 Modeling Energy Systems as Neural Network 1

3 Time Series Analysis in Energy Systems and the Machine Learning Methods 1,2,3

4 Short Term Predictions in Energy Markets using Machine Learning 1,3

5 Long Term forecasts in Energy Markets using Machine Learning 1,3

6 Using Machine Learning in for the Energy Generation Systems 1,3

7 Using Machine Learning in for the Energy Distribution Systems 1,3

8 Using Machine Learning in for the Energy Consumption Systems 1,3

9 Analyzing Energy Supply and Demand systems using Deep Learning Methods 1,2,3
10 Using Machine Learning in Real-time Monitoring of the Energy Systems. 1,2
11 Using Machine Learning for the management of Uncertainty in Energy Systems 2,4
12 Using Ensemble Networks in Energy system Management 2,4
13 Using Strong Artificial Intelligence Techniques for Integrating the Energy systems 2,4

and Social Systems
14 Improvements in Energy Systems with the impact of Artificial Intelligence 4




Dersin “Enerji Bilim ve Teknoloji Doktora Programi”yla iliskisi

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

Katki

Seviyesi

1

2

3

Yiiksek lisans yeterliliklerine dayali olarak, enerji alanindaki giincel ve ileri
diizeydeki bilgileri 6zgiin diisiince ve/veya arastirma ile uzmanlik diizeyinde
gelistirip, derinlestirerek, alanina yenilik getirecek 6zgiin tanimlar olusturup,
disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik fikirleri analiz, sentez
ve degerlendirmede uzmanlik gerektiren bilgileri kullanarak 6zgiin sonuglara
ulagabilme (bilgi).

X

ii.

Enerji alanindaki yeni bilgileri sistematik bir yaklasimla degerlendirip kullanarak,
yenilik getiren, bir diislince, yontem, tasarim ve/veya uygulama gelistirebilme ya
da bilinen bir diislince, yontem, tasarim ve/veya uygulamayi farkli bir alana
uygulayabilme, 6zgiin bir konuyu arastirip, kavrayarak tasarlayabilme,
uyarlayabilme ve uygulayarak yeni ve karmasik diisiincelerin elestirel analizini,
sentezini ve degerlendirmesini yapip ¢alismalarinda arastirma yontemlerini
kullanabilmede iist diizey beceriler kazanmis olma (beceri).

il

Enerji alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya
uygulama gelistiren ya da bilinen bir diislince, yontem, tasarim ve/veya
uygulamay1 enerji alanina uygulayan 6zgiin bir ¢alismay1 bagimsiz olarak
gerceklestirerek, enerji alanindaki ilerlemeye katkida bulunup, en az birer adet
bilimsel makaleyi ulusal ve uluslararasi hakemli dergilerde yayinlayarak bilginin
siirlarini genisletebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme
Yetkinligi).

iv.

Ozgiin ve disiplinlerarasi sorunlarin ¢éziimlenmesini gerektiren ortamlarda
liderlik yaparak yaratici ve elestirel diistinme, sorun ¢ézme ve karar verme gibi
iist diizey zihinsel stiregleri kullanarak enerji alani ile ilgili yeni diislince ve
yontemler gelistirebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme
Yetkinligi). (Ogrenme Yetkinligi).

Sosyal iligkileri ve bu iligkileri yonlendiren normlar1 elestirel bir bakis acisiyla
inceleyebilme, gelistirebilme ve gerektiginde degistirmeye yonelik eylemleri
yonetebilme (Iletigim ve Sosyal Yetkinlik).

vi.

Bir yabanci dili ileri diizeyde kullanarak yazili, s6zlii ve gorsel iletisim kurup
tartisarak, uluslararasi platformlarda, uzman kisiler ile enerji alanindaki konularin
tartisilmasinda 6zgiin goriislerini savunabilme ve yetkinligini gosteren etkili bir
iletisim kurabilme (Iletisim ve Sosyal Yetkinlik).

vii.

Enerji alanindaki bilimsel, teknolojik sosyal veya kiiltiirel ilerlemeleri tanitarak,
yasadig1 toplumun bilgi toplumu olma ve bunu siirdiirebilme siirecine katkida
bulunarak, sorunlarin ¢6ziimiinde stratejik karar verme siireglerini de kullanip,
islevsel etkilesim kurarak toplumsal, bilimsel, kiiltiirel ve etik sorunlarin
cozlimiine katkida bulunabilme ve bu degerlerin gelisimini destekleyebilme
(Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and “Energy Science and Technology Ph.D. Program”

Level of
Program Outcomes Contributio
n
1 2] 3
i. | By means of developing and intensifying the current and high level knowledge X

with the use of original thinking and/or research processes and in a special
level, based upon the competency in MS level, grasping the interdisciplinary
interaction related to energy area and reaching original results by using this
special knowledge in analyzing, synthesizing and evaluating new and complex
ideas (knowledge).

ii. | By means of the ability to evaluate and use new information in the energy area X
with a systematical approach, developing a new idea method, design and/or
application which brings about innovation; or, applying a conventional idea,
method, design and/or application to a different environment; researching,
grasping and designing and applying an original subject, and also by the ability
to critically analyze, synthesize and evaluate new and complex ideas, acquiring
the most developed skills about using the research methods in studies within
the energy area (skill).

iii. | By means of contributing to the progress in the energy area by independently
carrying out a study which uses a new idea, method, design and/or application
which brings about innovation in the energy area; or, applying a conventional
idea, method, design and/or application to a different environment, expending
the limits of knowledge by publishing at least one scientific article in a national
and/or international peer reviewed journal (competence to work independently
and take responsibility).

iv. | By means of fulfilling the leader role in the environment where solutions are X
sought for the original and interdisciplinary problems, developing energy 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 (competence to work independently and take responsibility, learning
competence).

v. | Ability to see and develop social relationships and the norm directing these
relationships with a critical look and ability to direct the actions to change these
when necessary. (Communication and social competency).

vi. | By means of proficiency in a foreign language in advance level and establishing
written, oral and visual communication and developing argumentation skills with
that language, the ability to establish effective communication with expert in the
international environment to discuss the area related subjects and to defend
original opinions, showing ones competency in the energy area (communication
and social competency).

vii. | By means of contributing to the society state and progress towards being an X
information society by announcing and promoting the technological, scientific
and social developments in energy area, and ability to establish effective
communication in the solving of problems faced in that area by using strategic
decision making processes, contributing to the solution of area related social,
scientific, cultural and ethical problems and promoting development of these
values (area specific competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date, Imza (Signature)
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