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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi: Course Name:
Dijital Koruma ve Sinyalizasyon Digital Protection and Signalling
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | UTy gula_mla tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
ELK 415E 7 3 5 3 0 0
Béliim / Program Elektrik Mithendisligi
(Department/Program) | (Electrical Engineering)
Dersin Tiirii Meslek Tasarim/Segimli Dersin Dili Ingilizce
(Course Type) Engineering Design/Elective (Course Language) | (English)
Dersin Onkosullar1 | Yok
(Course Prerequisites) | (None)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 20 20 60 -
by Content, %)

Dersin icerigi

(Course Description)

Elektrik gii¢ sistemlerinin korunmasina giris. Temel koruma yontemleri ve uygulamalari. Dijital
roleler i¢in isaret kosullandirma. Dijital Role donanimi. Dijital koruma igin isaret isleme. Dijital
koruma ve ariza yeri algoritmalari. Dijital koruma sistemleri yazilimi. Koruma i¢in dijital veri
iletisimi. Koruma sinyalizasyonu. Pilot koruma. Timlestirilmis koruma ve kontrol sistemleri.

Introduction to power system protection. Basic protection schemes and their applications. Signal
conditioning for digital relays. Hardware of computer based protection systems. Signal
processing for computer relaying. Digital protection and fault location algorithms. Digital relay
software. Communications for power system relaying. Protection signaling and pilot relaying for
transmission lines. Integrated protection and control systems.

Dersin Amaci

(Course Objectives)

i.. Temel koruma sistemleri ve uygulamalar1
ii. Mikroislemcili koruma sistemleri

iii. Dijital koruma ve ariza yeri bulma.

iv. Koruma sinyalizasyonu ve pilot koruma.
v. Timlesik koruma ve kontrol.

i. Basic system protection and their application.
ii. Microprocessor-based protection systems.

iii. Digital relaying and fault location algorithms
iii. Protection signaling and pilot relaying.

v. Integrated protection and control systems.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

i. Koruma sistemleri ve uygulamalar1 hakkinda genis bir bilgi.

ii. Temel koruma yontemlerinin elektrik sebekelerinin korunmasinda kullanilmasi,

iii. Matematigin ve igaret islemenin dijital koruma algoritmalar tasariminda kullanilmast,
iv. Veri iletisiminin elektrik sebekelerinin korunmasinda kullanilmasi,

v. lletim hatlari igin pilot koruma sistemleri tasarimi,

vi. Tiimlestirilmis koruma ve kontrol sistemleri tasarimi

i. A broad knowledge in system protection and their applications,

ii. An ability to use basic protection methods for power network relaying,
iii. An ability to use mathematics and signal processing for digital relaying,
iv. An ability to use data communication for power system relaying,

v. An ability to design pilot relaying for power transmission lines,

vi. Integrated protection and control system design.




Ders Kitab1 1. Digital Protection and Signaling’, IEE Publications, ISBN 0 85296838 8, London,1995
(Textbook)
Diger Kaynaklar 1. W A Elmore, ‘Pilot Protective Relaying’, ABB Automation USA 2000.

(Other References)

2. A.G. Phadke and S. H. Horwitz, "Power Systems Relaying", Research Studies Press Ltd.

Somerset, England , 1993.

Odevler ve Projeler

(Homework &
Projects)

TAKIM CALISMASINA YONELIK DONEM PROJESi VEYA 4 ODEV.

TERM PROJECT INCLUDING TEAM WORKS OR 4 HOMEWORKS

Laboratuar
Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

DONEM PROJESI ICIN SIMULASYON LABORATUARININ KULLANILMASI

USE OF COMPUTER SIMULATION LAB FOR TERM PROJECT

Diger Uygulamalar

(Other Activities)

Basan
Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan
(Midterm Exams)

2

15+20

Kisa Smavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Diénem Odevi/Projesi
(Term Paper/Project)

10

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

50




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Koruma sistemlerine giris. i, ii
2 Sigorta ve réle destekli koruma sistemleri. i, ii
3 Temel koruma yéntemleri. i, ii
4 Uygulama: Dagitim sebekeleri icin koruma sistemleri tasarima. i, i, iii
5 Uygulama: Iletim hatlari i¢cin koruma sistemleri tasarimau. i, i, iii
6 Uygulama: Elektrik makinalar1 icin koruma sistemleri tasarima. i, ii, iii
7 Stirekli ve ayrik isaretler. Ornekleme teoremi. iii
8 Dijital filtreler. Vize 1 iii
9 Dijital réle donanimi ve koruma sistemleri yazilimi. iii
10 Dijital koruma ve ariza yeri bulma algoritmalari. ii, iii
11 Koruma icin dijital veri iletigimi. iii, iv
12 Faz ve yon karsilastirmali pilot (klavuz) koruma. v, v, vi
13 Uygulama: Hatlar: icin pilot koruma sistemi tasarimi. Vize 2. v, Vv, Vi
14 Tumlestirilmis koruma ve kontrol. v, Vv, Vi
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to power system protection. i, ii
2 Fuse and relay based protection systems. i, ii
3 Basic protection methods: Over-current, distance, differential and pilot protection. i, ii
4 Applications of basic protection systems. Protection system design for distribution systems. i, ii, iii
5 Applications of basic protection systems. Protection system design for transmission systems. | i, ii, iii
6 Applications of basic protection systems. Protection system design for electrical machines. i, ii, iii
7 Continuous and discrete waveforms, sampling. iii
8 Spectral analysis and digital filtering. =~ MIDTERM EXAM 1. iii
9 Digital relay hardware and software iii
10 Digital protection and fault location algorithms: DFT, waveform, differential equations. i, iii
11 Communications for protective relaying. iii, iv
12 Pilot relaying; phase and directional comparision. v, Vv, Vi
13 Unit protection of transmission line. MIDTERM EXAM 2. v, Vv, Vi
14 Integrated protection and control. v, v, Vi




Dersin Elektrik Miihendisligi Lisans Programiyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki

Seviyesi

12

3

o)

Matematik, temel bilim ve miihendislik bilgilerini kullanabilme

X

o

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

X

Belirli ihtiyaclara yonelik bir sistem veya stirec tasarlayabilme,

Disiplinler arasi takim etkin calismasi yapabilme,

Muhendislik problemlerini tanimlama, formtle etme ve cdzebilme,

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

Etkin bir yazili ve s6zlu iletisim becerisine sahip olma,

Sl (o | elo

Muhendisligin ktiresel ve toplumsal etkilerini anlayacak genel bir kulttr
kazanma,

Hayat boyu 6grenmenin geregine inanma ve bu yetenegi kazanma,

X X|X|X]| [X

—.

Glncel olaylar ve bu olaylarin mtihendislik meslegi tizerine etkileri konusunda
g06rlis sahibi olma,

Elektrik mtihendisligi uygulamalar: icin gerekli yetenek, mtihendislik yontemleri
ve modern muihendislik araclarini kullanabilme,

Elektrik mtihendisligi uygulamalarina yonelik sistem tasarimi icin gerekli
uygulamali elektronik, bilgisayar ve iletisim sistemleri alaninda yeterli bilgi.

1: Zayif, 2. Kismi, 3. Tam

Relationship between the Course and Electrical Engineering Program Curriculum

Program Outcomes

Level of

Contribution

1| 2

3

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

X

o

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

X

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

an ability to function on multi-disciplinary teams

X

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

an understanding of professional and ethical responsibility

an ability to communicate effectively in both oral and written fashion

= [/ R No N NN

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

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

X X| X[ X

a knowledge of contemporary issues and their impact on engineering
profession

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

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

1: weak, 2. Partial, 3. Full

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