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Dersin Adi

Course Name

Yiksek Gerilim Glg¢ Kesicileri

High Voltage Power Circuit Breakers

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 483 7 3 5 3 0 0

Bolim / Program

Elektrik MUhendisligi Boluma / Elektrik Mihendisligi Programi

(Department/Program) [ (Electrical Engineering Department / Electrical Engineering Program)

Dersin TurG Segmeli Dersin Dili Tarkce

(Course Type) (Elective) (Course Language) |(Turkish)

Dersin Onkosullari | Yok

(Course Prerequisites) |(None)

Dersin mesleki Temel Bilim Temel Mihendislik Muhendislik Tasarim insan ve Toplum Bilim

bilesene katkisi, %
(Course Category

by Content, %)

(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

100 -

Dersin Igerigi

(Course Description)

Yiksek gerilim gu¢ kesicilerinin genel tanitimi - ve akim kesme ilkeleri.  Yuksek gerilim glc¢

sistemlerinde anahtarlama olaylarinin incelenmesi, anahtarlama asiri gerilimleri, toparlanma
gerilimi. Elektriksel ark, ark séndirme yontemleri. Elektriksel kontak sorunu. Dogru akimda
akimin kesilmesi ve arkin sondirilmesi. Gli¢ kesicisi tirleri ve yapilari. Glg kesicilerinin

karsilastiriimasi ve se¢imi. Gig kesicilerine uygulanan deneyler.

Introduction to power circuit-breakers and breaking principles. Analysis of switching
phenomenon in the high voltage power systems, switching surges, recovery voltage. Electrical
arcs, arc extinction methods. Electrical contact problem. Breaking and extinction of arc at direct
current. Survey of circuit-breaker types and constructions. Comparison and selection of power

circuit-breakers. Testing of circuit-breakers.

Dersin Amaci

(Course Objectives)

1. Gug sistemlerinde anahtarlama amaciyla akim kesilmesini, getirdigi sorunlari ve ¢dzimlerini

ogretmek,
2. Donanim olarak gli¢ kesici tirlerini, tasarim ve (retim kavramlari 6gretmek,

. Gug kalitesi agisindan gug kesicilerinin secimi ve denenmesinin temellerini kavratmak.
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. To teach current breaking for circuit switching in electrical power systems, its
problems and solving methods,

. To introduce types, design, and production of HV power circuit-breakers,

. To provide selection and testing of HV power circuit-breakers for the power quality.

Dersin Ogrenme
Ciktilari

(Course Learning
Outcomes)

. Ark ve akim kesme yOntemlerini bilmek,

. Anahtarlama (agma-kapama) olaylarini bilmek.
. Elektriksel kontak kavramini bilmek,

. GUg kesicisi yapilarini ve 6zelliklerini bilmek,

. Gug kesicisi tasarlayabilmek,

. GUg kesicilerinin segimini ve denenmesini bilmek.

To know arc and current interruption methods,

. To know switching phenomena,

. To know electrical contact concept,

. To introduce structures and properties of power circuit-breakers,
. To design a power circuit-breaker,

. To know selection and testing of power circuit-breakers.




Ders Kitabi
(Textbook)

Y. Ozkan, Yiiksek Gerilim Gii¢ Kesicileri, ITU Kiitiphanesi Say:: 1150, iTU
Matbaasi, istanbul, 1994.

Diger Kaynaklar
(Other References)

1. R. D. Garzon, High Voltage Circuit Breakers: Design and applications, Marcel
Dekker, New York, 2002.

2. C. H. Flurscheim, Power Circuit Breaker Theory and Design, Peter Peregrinus
Ltd., London, 1982.

3. T. E. Browne, Circuit Interruption, Theory and Techniques, Marcel Dekker, New
York, 1984.

4. K. Nakanishi, Switching Phenomena in High-Voltage Circuit Breakers, Marcel
Dekker, New York, 1991.

5. P. G. Slade, Electrical Contacts: Principles and Applications, Marcel Dekker,
New York, 1999.

6. H. M. Ryan, G. R. Jones, SF6 Switchgear, Peter Peregrinus Ltd., London, 1989.

Odevler ve Projeler

(Homework & Projects)

Dersle ilgili 6devler ve bir dénem projesi verilecektir.

Homework assignments related to the course subjects and a project will be given.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yil Igi Sinavlari 2 30

(Midterm Exams)

Kisa Sinavlar - -
(Quizzes)

Odevler 2 20
(Homework)

Projeler - _
(Projects)

Dénem Odevi/Projesi - _
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 50
(Final Exam)




DERS PLANI

Hafta

Konular

Dersin
Ciktilar

Tanimlar. Devre kesicilerin siniflandiriimasi. Temel akim kesme ilkeleri.

1

Elektriksel arkin temelleri: Arkin teorisi ve karakteristikleri.

Gegici toparlanma gerilimi: Hesaplar, tek ve ¢ift frekansli toparlanma gerilimleri.

Alternatif akimda ve dogru akimda ark kesme. Ark kesme dizenleri.

NN

Anahtarlama olaylari ve asir gerilimleri. Kapasitif ve indiktif akimlarin kesilmesi. Akim kiyma.

NI

Ara Sinav #1

Elektriksel kontak: kontak direnci, kontak turleri, kontaklarin i1sil ve mekanik 6zellikleri.

Gug kesicisi turleri: Siniflandirma, Havali gug kesiciler.
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Gug kesicisi turleri: SF6 gazl gug kesiciler.

Gug kesicisi turleri: Vakumlu gig kesiciler, yuksek dogru akim gug kesicileri.

Gug¢ kesicilerin mekanik ve elektriksel tasarimi.
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Ara Sinav #2

Gug kesicilerin kargilastiriimasi ve se¢imi. Gug kesicilerin uygulamalari.

»

Gug¢ kesicilerinin deneyleri: Dogrudan, dolayll ve sentetik deney yontemleri.
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COURSE PLAN

Weeks

Topics

Course
Outcomes

Definitions. Classification of circuit-breakers. Basic circuit-breaking principles.

The fundamental of electrical arcs: Theories, and characteristics of arc.

Transient recovery voltage: calculations. Single and double frequency recovery voltages.

Arc interruption in alternating current and in direct current. Arc interruption mechanisms.

NN

Switching phenomena. Interruption of capacitive and inductive currents. Current chopping.

N[ [l

Midterm Exam #1

Electrical contact. Contact resistance, types, thermal and mechanical properties of contacts.

Types of circuit breakers: Classification of power circuit breakers. Air circuit breakers.

Types of circuit breakers: Qil circuit breakers, SF6 gas circuit breakers.

Types of circuit breakers: Vacuum circuit breakers, circuit breakers for HVDC.

Mechanical and dielectric design of circuit breakers.
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Midterm Exam #2
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Comparison and selection of power circuit breakers. Circuit breaker applications.

»
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Testing of circuit breakers: Direct, indirect and synthetic test methods.

»




Dersin Elektrik Miihendisligi Programiyla iligkisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1123
a | Matematik, temel bilim ve muhendislik bilgilerini kullanabilme X
b | Deney tasarlama, yapma ve istenilen bir sonuca ulasmak icin verileri analiz etme ve N
yorumlayabilme
c | Belirli intiyaclara yonelik bir sistem veya sure¢ tasarlayabilme X
d |Disiplinlerarasi takim ¢alismasi yapabilme X
e | Muhendislik problemlerini tanimlama, formtle etme ve ¢bzebilme X
f | Meslekte profesyonellik ve etik (ahlaki) sorumluluklari kavrama ve benimseme X
g | Etkin bir yazili ve s6zlu iletisim becerisine sahip olma X
h | Muhendisligin kiresel ve toplumsal etkilerini anlayacak genel bir kiltir kazanma X
i | Hayat boyu 6grenmenin geregini ve 6grenme yetenegini kazanma X
j | Guncel olaylar ve bu olaylarin muhendislik meslegi Uzerine etkileri konusunda goris N
sahibi olma
k [ Elektrik mUhendisligi uygulamalari igin gerekli yetenek, mihendislik ydntemleri ve X
modern muhendislik araglarini kullanabilme
I | Elektrik mUhendisligi uygulamalarina yonelik sistem tasarimi igin gerekli uygulamal 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
1 ]12] 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 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
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 context
i | A recognition of the need for, and an ability to engage in life-long learning
j | A knowledge of contemporary issues and their impact on engineering profession
k | An ability to use the techniques, skills, and modern engineering tools necessary for
electrical engineering practice
I | 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
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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