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Dersin Adn

Course Name

Enerji Sistemlerinde Dengesiz Caligma

Unbalanced Operation in Power Systems

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
ELK 419
ELK 419E ! 3 > 3 0 0
Béliim / Program Elektrik Miihendisligi/Elektrik Miithendisligi Program
(Department/Program) Electrical Engineering/Electrical Engineering Program
Dersin Tiirii Segmeli Dersin Dili Tiirkge/Ingilizce
(Course Type) (Elective) (Course Language) (Turkish/English)
Dersin Onkosullari Yok
(Course Prerequisites) (None)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category
by Content, %) 0 40 60 0

Dersin Icerigi

(Course Description)

Elektrik enerji sistemlerine iligkin temel kavramlar. Birim degerler. Simetrili bilesenlerle ariza analizi.
Enerji sistemlerinin bilesen empedanslari. Dengeli arizalarin analizi. Dengesiz arizalarin analizi. Eszamanli
arizalar. Dengesiz arizalara karsi koruma. Admitans matrisi kullanilarak bilgisayarla ¢6ziim yontemleri.
Empedans matrisi kullanilarak bilgisayarla ¢oziim yontemleri.

Basic principles of electric power systems. Per-unit systems. Fault analysis with symmetrical components.
Sequence impedances of power systems. Analysis of balanced faults. Analysis of unbalanced faults.
Simultaneous faults. Protection against unbalanced faults. Computer solution methods using the admittance
matrix. Computer solution methods using the impedance matrix.

Dersin Amaci

(Course Obijectives)

Elektrik enerjisi sektoriindeki yapisal degisimler hakkinda temel bilgilerin verilmesi.
Elektrik enerji sistemlerinin isletilmesinde karsilagilan sorunlarin irdelenmesi.
Elektrik enerjisi sistemlerinin dengesiz isletme kosullarinda modellenmesi ve analizi.

Provide basic knowledge of structural changes in electric power industry.

Broad knowledge of problems in electric power system operation.

Introduce the identification, modelling, analysis and the solution for advanced studies dealing with
electric power system that operates under the unbalanced conditions.

Dersin Ogrenme Ciktilar

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan &grenciler:

V.
V.

Elektrik enerjisinin kiiresel enerji piyasalarindaki roliinii, elektrik sektoriindeki yapisal degisimleri
Ogrenecektir.

Elektrik enerjisi sistemlerinin isletilmesinde karsilasilan sorunlar ve ulusal elektrik sebekelerinin
uluslararasi entegrasyonu hakkinda bilgiler edinecektir.

Elektrik enerji sistemlerinin analizine yonelik temel bilgilerini pekistirecektir.

Elektrik enerjisi sistemlerindeki dengesizlikleri irdeleyebilecektir.

Elektrik enerjisi sistemlerinde karsilagilan sorunlarin modellenmesine, analizine iligkin yontemleri ve
araglar1 tantyacaktir.

Students who pass this course will:

Il.
V.
V.

Learn the role of electricity in global energy markets, structural changes in electricity industry.
Understand the challenges of electric power system operation and knowledge of international electric
power grid interconnections.

Strengthen a broad knowledge about analysis of electric power systems.

Understand electric power systems that operate under the unbalanced conditions.

Skills to understand importance of engineering design and analysis. Use models and tools for
technical problems in electric power systems




Ders Kitabi

P.M. Anderson, “Analysis of Faulted Power Systems,” IEEE Press, Piscataway, NJ, 1995.

(Textbook)
Diger Kaynaklar [1] J.C. Das, “Power System Analysis: Short-Circuit Load Flow and Harmonics,” Marcel
Dekker, Inc., New York, 2002.
(Other References) [2] J.L. Blackburn, “Symmetrical Components for Power Systems Engineering,” Marcel
Dekker, Inc., New York, 1993.
[3] R. Natarajan, “Computer-Aided Power System Analysis,” Marcel Dekker, Inc., New
York, 2002.
[4] T. Gonen, “Electric Power Transmission System Engineering,” Wiley, New York, 1988.
[5] P.M. Anderson, “Power System Protection,” IEEE Press, Piscataway, NJ, 1999.

Odevler ve Projeler

(Homework & Projects)

Donem projesi en az 2, en fazla 4 kisiyi gegmeyen gruplarca gerceklestirilecektir. Her grubun
hazirladig1 projenin raporunu dénem sonunda teslim etmesi ve sozlii bir sunum yapmasi
beklenmektedir. Odev igin bir kontrol, dsnem ddevi igin iki kontrol yapilacaktir.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullamim

(Computer Use)

Modelleme ve analiz konulari, bilgisayarda uygulamali olarak PowerWorld program:
kullanilarak yapilacaktir.

Computer applications of modeling and analysis studies will be carried out by using
PowerWorld software.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Yil i¢i Smavlan
(Midterm Exams)

2 30

Kisa Sinavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smmawvi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Yeniden yapilandirilan elektrik enerji sistemlerinde ortaya ¢ikan sorunlar I
2 Birim degerler sistemi 11
3 Kisa devre akimlari ve simetrili bilesenler 11
4 Dengeli ve dengesiz arizalarin analizi "y, v
5 Elektrik enerji sistemi elemanlarinin bilegen empadanslari "y, v
6 YILICI SINAVI 1
7 Sont ve seri arizalar i¢in genellestirilmis diyagramlar v
8 Eszamanh arizalar v
9 Dengesiz arizalara karsi koruma v
10 Elektrik sebekelerinin analizinde kullanilan matrisler, bara admitans matrisi, bara empedans matrisi \Y
11 YILICI SINAVI 2
12 Bara admitans matrisi kullanilarak bilgisayarla ¢6ziim yontemleri \Y%
13 Bara empedans matrisi kullanilarak bilgisayarla ¢6ziim yontemleri \Y4
14 Dénem ddevlerinin sunulmasi ve tartigilmasi
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Importance of the faults in the restructured electric power systems I
2 Per-unit system 11
3 Short-circuit currents and symmetrical components 1l
4 Analysis of balanced and unbalanced faults 1, v
5 Sequence impedance of electric power network components i, v
6 MIDTERM EXAM 1
7 Generalized fault diagrams for shunt faults and series faults v
8 Simultaneous faults v
9 Protection against unbalanced faults v
10 Matrix methods for network solutions, bus admittance matrix, bus impedance matrix \
11 MIDTERM EXAM 2
12 Computer solution methods using the admittance matrix \
13 Computer solution methods using the impedance matrix \%
14 Presentation of the term papers and discussion




Dersin Elektrik Miihendisligi Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 2 3
a Matematik, temel bilim ve miihendislik bilgilerini kullanabilme X
b Deney tasarlama, yapma ve istenilen bir sonuca ulagmak i¢in verileri analiz etme ve yorumlayabilme X
c Belirli ihtiyaglara yonelik bir sistem veya siireg tasarlayabilme X
d Disiplinler aras1 takim ¢aligmasi yapabilme X
e Miihendislik problemlerini tanimlama, formiile etme ve ¢6zebilme X
f Meslekte profesyonellik ve etik (ahlaki) sorumluluklari kavrama ve benimseme X
g Etkin bir yazili ve sozlii iletisim becerisine sahip olma X
h Miihendisligin kiiresel ve toplumsal etkilerini anlayacak genel bir kiiltiir kazanma X
i Hayat boyu 6grenmenin geregine ve dgrenme yetenegini kazanma X
j Giincel olaylar ve bu olaylarin mithendislik meslegi iizerine etkileri konusunda goriis sahibi olma X
k Elektrik mithendisligi uygulamalar igin gerekli yetenek, mithendislik yontemleri ve modern mithendislik X
araglarini kullanabilme
| Elektrik mithendisligi uygulamalarina yonelik sistem tasarimu i¢in gerekli uygulamali elektronik, bilgisayar X
ve biligim sistemleri alaninda yeterli bilgi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Electrical Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 |3
a An ability to apply knowledge of mathematics, science, and engineering principles X
b An ability to design and conduct experiments in electrical engineering, as well as to analyze and interpret X
data to reach an appropriate conclusion
c An ability to design an electrical system, component, or process to meet desired needs X
d An ability to function on multi-disciplinary teams X
e An ability to identify, formulate, and solve electrical engineering problems X
f An understanding of professional and ethical responsibility X
g An ability to communicate effectively in both oral and written fashion X
h The broad education necessary to understand the impact of engineering solutions in a global and societal X
context
i A recognition of the need for, and an ability to engage in life-long learning X
j A knowledge of contemporary issues and their impact on engineering profession X
k An ability to use the techniques, skills, and modern engineering tools necessary for electrical engineering X
practice
| A knowledge of applied electronics, computer and information systems to design and analyze complex X
systems for electrical engineering applications
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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