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Dersin Adi

Course Name

Gig Sistemleri Dinamigi ve Kararlilig

Power System Dynamics and Stability

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yartyili Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
ELK 496E 3 5 3 - -

Boéliim / Program Elektrik Miihendisligi / Elektrik Mithendisligi
(Department/Program) (Electrical Engineering / Electrical Engineering)
Dersin Tiirii Se¢meli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (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 - 30 70 -
by Content, %)

Dersin Igerigi

(Course Description)

Glig sistemleri yapisi ve bilesenleri, Stirekli halde
kavramlar1 hakkinda 6n bilgi, Kiigiik bozucu
etkiler altinda elektromekanik dinamikler, Gerilim kararlilig1, Frekans degisimleri, Kararlilig1 iyilestirici
yontemler.

Power system structure and its components, The power system in the steady-state, Electromagnetic
phenomena, A background in stability concepts, Electromechanical dynamics under small disturbances,
Electromechanical dynamics under large disturbances, Voltage stability, Frequency variations, Stability
enhancement methods.

Dersin Amaci

(Course Objectives)

1. Giig sistemleri dinamikleri ve gii¢ sistemlerinde karlilik konularini kapsamli olarak islemek ve bu
konulara iligkin ileri seviyede arastirma ve uygulamalari kavrama ve aktarma becerisi kazandirmak,

2. Giig sistemleri dinamiklerinin temelinde yatan olgulari 6gretmek ve bu konularda nitel ve matematiksel
analiz yeteneklerinin gelistirilmesini saglamak,

3. Giig sistemleri kararliligini iyilestirici yontemleri tanitmak ve tasarim becerileri kazandimak.

1. To teach comprehensively the topics in power system dynamics and stability and to help the students
gain the ability of comprehending and presenting the advanced related research and applications,

2. To teach the underlying physical phenomena of power system dynamics and to help the students develop
their abilities in qualitative and mathematical analysis of power system dynamics,

3. To introduce power system stability enhancement methods and to help students gain ability of designing
them.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan 6grenciler,

1. Giig sistemleri dinamiklerini ve kararlilik problemlerini tanimlama, siniflandirma, ilgili sistem
bilesenlerini belirleme ve etkilerini agiklama,

2. Gegici hal dinamiklerinin belirlenmesi, ilgili elektromagnetik olaylarin tanimlanmasi, uygun
matematiksel modellerin secilmesi ve analizi,

3. Kiigiik bozucu etkiler sonrasi elektromekanik dinamiklerin modellenmesi, analizi ve sistem bilesenlerinin
etkilerine iliskin hesaplama,

4. Biiyiik bozucu etkiler sonrasi elektromekanik dinamiklerin modellenmesi, analizive sistem bilesenlerinin
etkilerine iligkin hesaplama,

5.Gerilim kararliligini etkileyen faktorlerin belirlenmesi, kritik yiik talebinin hesaplanmasi ve gerilim
¢6kmesine neden olan olasi kosullar tespit edebilme,

6. Sistem frekansina iliskin dinamikleri belirleme, frekans kararsizligi ile ilgili analiz ve hesaplama,
7. Giig sistemleri kararliligini iyilestirici yontemlerin tanimlanmasi ve tasarimi

becerilerini kazanir.

Students who pass the course will be able to:

1. Identify and classify the dynamics of power systems and stability problems and determine the power
system components and their effects.

2. Determine the transient state dynamics, identify the electromagnetic phenomena, select and analyze the
appropriate mathematical models.

3.Model and analyze the electromechanical dynamics under small disturbances and calculate the effects of
system components.

4. Model and analyze the electromechanical dynamics under large disturbances and calculate the effects of
system components.

5. Determine the factors affecting voltage stability, calculate the critical load demand, and determine the
contingencies causing voltage collapse.

6. Determine the frequency dynamics, analyze frequency instabilities and perform related calculations.

7. Identify and design power system stability enhancement methods

gli¢ sistemi, Elektromagnetik olaylar, Kararlilik
etkiler altinda elektromekanik dinamikler, Biiyiik bozucu




Ders Kitabi
(Textbook)

Power System Dynamics and Stability, J. Machowski, J. W. Bialek, J. R. Bumby,
John Wiley and Sons Ltd., 1997.

Diger Kaynaklar
(Other References)

Power System Stability and Control, P. Kundur, McGraw-Hill, Inc., 1994

Odevler ve Projeler

(Homework & Projects)

Ogrencilere, analiz ve tasarim becerileri kazandirmak, arastirma, rapor sunma ve
takim c¢alismasinda rol almalarini saglamak amaciyla, 6devler ve donem projesi

verilecektir.

Homework assignments and a term project will be given in order to help students gain
analysis and design skills, and to help them research and present reports as well as to

encourage them to play roles in team work.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Bilgisayar ile hesaplama, programlama ve simulasyon ¢aligmalar1 tesvik edilecektir.

Compter usage in computations, programming and simulations will be encouraged.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l I¢i Smavlart 2 40
(Midterm Exams)

Kisa Sinavlar

(Quizzes)

Odevler 2 10
(Homework)

Projeler 1 10
(Projects)

Doénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamast
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris, Gii¢ sistemleri yapisi ve bilesenleri 1
2 Stirekli halde gii¢ sistemi 1
3 Siirekli halde gii¢ sistemi 1
4 Elektromagnetik olaylar 1,2
5 Kararlilik kavramlar1 hakkinda on bilgi 1,3-7
6 Kiiciik bozucu etkiler altinda elektromekanik dinamikler 1,3
7 Kiigiik bozucu etkiler altinda elektromekanik dinamikler Arasinav [ 1,3
8 Kiiciik bozucu etkiler altinda elektromekanik dinamikler 1,3,7
9 Biiyiik bozucu etkiler altinda elektromekanik dinamikler 1,4
10 Biiyiik bozucu etkiler altinda elektromekanik dinamikler 1,4,7
11 Gerilim kararlilig 1,5
12 Gerilim kararlilig1 Arasinav II 15,7
13 Frekans degigimleri 1,6
14 Kararlih@i iyilestirici yontemler 1,7
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, Power System Structure and Its Components 1
2 The power system in the steady-state 1
3 The power system in the steady-state 1
4 Electromagnetic phenomena 1,2
5 A background in stability concepts 1,3-7
6 Electromechanical dynamics under small disturbances 1,3
7 Electromechanical dynamics under small disturbances Midterm exam | 1,3
8 Electromechanical dynamics under small disturbances 1,37
9 Electromechanical dynamics under large disturbances 14
10 Electromechanical dynamics under large disturbances 14,7
11 Voltage stability 15
12 Voltage stability Midterm exam 11 1,57
13 Fregquency variations 1,6
14 Stability enhancement methods 1,7




Dersin Elektrik Miihendisligi Programryla liskisi

Katk1
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) Seviyesi

1]12]3

Matematik, temel bilim ve miihendislik bilgilerini kullanabilme X

Tl

Deney tasarlama, yapma ve istenilen bir sonuca ulasmak i¢in verileri analiz etme ve X
yorumlayabilme

Belirli ihtiyaglara yonelik bir sistem veya siire¢ tasarlayabilme X

Disiplinlerarasi takim ¢alismasi yapabilme X

Miihendislik problemlerini tanimlama, formiile etme ve ¢dzebilme X

Meslekte profesyonellik ve etik (ahlaki) sorumluluklari kavrama ve benimseme X

Etkin bir yazili ve s6zlii iletisim becerisine sahip olma X

>

Miihendisligin kiiresel ve toplumsal etkilerini anlayacak genel bir kiiltiir kazanma

—| T Q|=n|D ||

Hayat boyu 6grenmenin geregine ve dgrenme yetenegini kazanma X

N

Giincel olaylar ve bu olaylarin mithendislik meslegi iizerine etkileri konusunda goriis X
sahibi olma

Elektrik mithendisligi uygulamalar1 i¢in gerekli yetenek, mithendislik yontemleri ve X
modern mithendislik araglarini kullanabilme

Elektrik miithendisligi uygulamalarina yonelik sistem tasarimi i¢in gerekli uygulamali X
elektronik, bilgisayar ve bilisim sistemleri alaninda yeterli bilgi

1: Az, 2: Kismi, 3: Tam

Relationship between the Course and Electrical Engineering Curriculum

Level of
Program Outcomes Contribution

112 ] 3

an ability to apply knowledge of mathematics, science, and engineering principles X

Ol

an ability to design and conduct experiments in electrical engineering, as well as to X
analyze and interpret data to reach an appropriate conclusion

an ability to design an electrical system, component, or process to meet desired needs X

an ability to function on multi-disciplinary teams X

an ability to identify, formulate, and solve electrical engineering problems X

an understanding of professional and ethical responsibility X

an ability to communicate effectively in both oral and written fashion X

SlQ |||

the broad education necessary to understand the impact of engineering solutions in a X
global and societal context

a recognition of the need for, and an ability to engage in life-long learning X

a knowledge of contemporary issues and their impact on engineering profession X

)|

an ability to use the techniques, skills, and modern engineering tools necessary for X
electrical engineering practice

a knowledge of applied electronics, computer and information systems to design and X
analyze complex systems for electrical engineering applications

1: Little, 2: Partial, 3: Full
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