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Dersin Adi

Course Name

Yiksek Gerilim Olgme Laboratuvari

High Voltage Measurement Laboratory

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyil Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) | (Theoretical) (Tutorial) (Laboratory)
ELK 436 8 3 5 3 0 0

Bolim / Program

Elektrik MUhendisligi Bolimi / 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
(Course Prerequisites)

ELK 312 MIN DD veya ELK 312E MIN DD
(ELK 312 MIN DD or ELK 312E MIN DD)

Dersin mesleki

bilesene katkisi, %
(Course Category

by Content, %)

Temel Bilim Temel Mihendislik
(Basic Sciences) (Engineering Science)

Miihendislik Tasarim | Insan ve Toplum Bilim
(Engineering Design) (General Education)

100 -

Dersin icerigi

(Course Description)

Yiksek gerilim dalga sekillerinin tanimlanmasi. Olgme hatalari ve kaynaklari. Yiksek gerilim

dlcmenin ilkeleri. Olgli aletleri. Yiiksek alternatif gerilimlerin 6lgiilmesi. Yiiksek dogru
gerilimlerin dlgilmesi. Darbe gerilimlerinin 6lcilmesi. Korona kayiplarinin ve kismi

bosalmalarin élgtilmesi. Ylksek gerilim elektrik alanlarinin dlgllmesi. Yiiksek darbe akimlarinin
dlgtilmesi. Olgme sonuglarinin degerlendiriimesi.

Definitions of high voltage wave shapes. Measurement errors and their sources. Principles of
high voltage measurement. Measurement devices. Measurement of high alternating voltages.
Measurement of high direct voltages. Measurement of impulse voltages. Measurement of corona
loss and partial discharges. Measurement of HV electrical fields. Measurement of high impulse

currents. Evaluation of measurement results.

Dersin Amaci

(Course Objectives)

1. Yiksek gerilimle ¢alismanin tehlikelerini, dnlemlerini, kosullarini tanitmak,

. Yiksek gerilim 6lgmenin énemini, ilkelerini, ydntemlerini 6gretmek, 6lgme aletlerini ve
devrelerini tanitmak,

. Yiksek gerilim 6lgme sistemi tasarlama ve kurma becerisi kazandirmak,

. Olgme sonuglarini raporlamayi ve degerlendirmeyi 6gretmek,

. Uygulamali arastirmaya 6zendirmek.

. To introduce risks, measures and conditions of high voltage (HV) studies,

. To teach importance, principles, and methods of HV measurement, and to introduce
measurement devices and circuits,

. To practice design and assemble of HV measurement system,

. To teach to draw up a report and evaluation of measurement results,

. To encourage experimental research
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Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)
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. Yuksek gerilimde olculecek buyuklikleri, 6lgme ilkelerini ve yontemlerini, dlgme alet ve
devrelerini bilmek,

. Yiksek alternatif gerilimleri 6lcmeyi ve deney yapmayi bilmek,

. Yuksek dogru gerilimleri dlgmeyi ve deney yapmay! bilmek,

. Yuksek darbe gerilimlerini 6lcmeyi ve deney yapmayi bilmek,

. YUksek akimlarin ve elektrik alanlarinin élgtlmesini bilmek,

. Deney sonuglarini degerlendirmeyi ve yorumlamayi bilmek.

o a0k N

. To know HV measurement parameters, principles, and methods, measurement circuits and
equipments,

. To know measurement of HV alternating voltages and to perform AC tests,

. To know measurement of HV direct voltages and to perform DC tests,

. To know measurement of HV impulse voltages and to perform impulse tests,

. To know measurement of high currents and electric fields,

. To evaluate and to interpret test results.
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Ders Kitabi M. Ozkaya, Yiiksek Gerilim Tekniginde Olgme, .T.U. Yayini Sayi1 1282, istanbul,

(Textbook) 1984.
Diger Kaynaklar 1. M. Ozkaya, Yiiksek Gerilim Teknigi, Cilt 2, Birsen Yayinevi, Istanbul, 2005.
(Other References) 2. H. M. Ryan, High Voltage Engineering and Testing, Peter Peregrinus Ltd.,

London, 2001.

3. E. Kuffel, W. S. Zaengl|, J. Kuffel, High Voltage Engineering Fundamentals,
Newnes, 2000.

4. M. S. Naidu, V. Kamaraju, High Voltage Engineering, Tata Mcgraw-Hill Co.
Ltd., New Delhi, 2004.

5. T.J. Gallagher, A. J. Pearmain, High Voltage Measurement, Testing and Design,
Wiley, New York, 1983.

6. D.Kind, (Ceviren: A. Rumeli), Yiksek Gerilim Deney Teknidine Girig, Vieweg-

ODTU, Ankara, 1992.

Odevler ve Projeler -

(Homework & Projects) -

Laboratuar Uygulamalari 8 Deney

(Laboratory Work) 8 Laboratory experiments

Bilgisayar Kullanimi -

(Computer Use) -

Diger Uygulamalar -

(Other Activities) -

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

Yil Igi Sinavlari 1 25
(Assessment Criteria) (Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi 8 35
(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Final Sinavi 1 40

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 YG dalga sekilleri. Olgme hatalari ve hata kaynaklari. YG élgme ilkeleri. Olgii aletleri. 1
2 Yiksek alternatif gerilimlerin dlgilmesi. 2
3 Yiksek dogru gerilimlerin dlglilmesi. 3
4 Darbe gerilimlerinin 6lgiilmesi. 4,5, 6
5 Kismi bosalma élgme yéntemleri. Elektrik alan élgme. Dijital lgme, Olgmelerin izlenebilirligi. | 5, 6
6 Ara Sinav #1
7 Lab #1. Yiksek alternatif gerilimlerin 6l¢ilmesi. 1,2,6
8 Lab #2. Yiiksek dogru gerilimlerin 6lgilmesi. 1,3,6
9 Lab #3. Darbe gerilimlerinin élgiilmesi. Olgme sonuglarinin istatistiksel degerlendirilmesi. | 1, 4, 6
10 Lab #4. Korona ve kismi bosalma dlgme deneyleri. Radyo girisim gerilimi 6lgmeleri. 1,56
11 Lab #5. Darbe akimi Uretimi ve 6lgllmesi lizerine deneyler. 1,56
12 Lab #6. YG deney devrelerinde osiloskopla ve yazilim yardimiyla bilgisayarla dijital élgmeler.| 1, 6
13 Lab #7. Yiiksek elektrik alanlarinin élgiilmesi. insan sagligi bakimindan degerlendirilme. | 1, 5, 6
14 Lab #8. (Gosteri) Cok ylksek gerilimlerin 6lgiilmesi. 1,256
COURSE PLAN
Course
Weeks Topics Outcomes
1 Measurement errors and their sources. Principles of HV measurement. Measurement devices. | 1
2 Measurement of high alternating voltages. 2
3 Measurement of high direct voltages. 3
4 Measurement of impulse voltages. 4,56
o) PD measurement. Measurement of electric field. Digital measurement. Traceability. 5,6
6 Midterm Exam #1
7 Lab #1. Measurement of high alternating voltages with different ways. 1,2,6
8 Lab #2. Measurement of high direct voltages with different ways. 1,3,6
9 Lab #3. Measurement of impulse voltages with different ways. Statistical evaluation. 1,4,6
10 Lab #4. Corona and partial discharge measuring tests. Radio interference measurements. [ 1, 5, 6
11 Lab #5. Tests for generation and measurement of impulse currents. 1,56
12 Lab #6. Digital measurements in HV test circuits with oscilloscope and PC by a software. | 1, 6
13 Lab #7. Measurement of HV electric fields. Interpretations of results for human safety. [ 1,5, 6
14 Demonstrative Lab #8. Measurement of extra high voltages. 1,2,5 6




Dersin Elektrik Miihendisligi Programiyla iligkisi

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

Katki
Seviyesi

1(2 |3

Matematik, temel bilim ve muhendislik bilgilerini kullanabilme

X

oo

Deney tasarlama, yapma ve istenilen bir sonuca ulasmak icin verileri analiz etme ve
yorumlayabilme

Belirli ihtiyaglara yonelik bir sistem veya sure¢ tasarlayabilme

Disiplinlerarasi takim ¢alismasi yapabilme

Mihendislik problemlerini tanimlama, formiile etme ve ¢6zebilme

Meslekte profesyonellik ve etik (ahlaki) sorumluluklari kavrama ve benimseme

Etkin bir yazili ve s6zll iletisim becerisine sahip olma

Muhendisligin kiresel ve toplumsal etkilerini anlayacak genel bir kiltlir kazanma

Hayat boyu 6grenmenin geregini ve 6grenme yetenegdini kazanma

— =TI Q|||

Guncel olaylar ve bu olaylarin muhendislik meslegi Uzerine etkileri konusunda gorus
sahibi olma

Elektrik mUhendisligi uygulamalari igin gerekli yetenek, mihendislik yontemleri ve
modern muhendislik araglarini kullanabilme

Elektrik muhendisligi uygulamalarina yonelik sistem tasarimi igin gerekli uygulamali
elektronik, bilgisayar ve bilisim sistemleri alaninda yeterli bilgi

1: Az, 2: Kismi, 3;: Tam

Relationship between the Course and Electrical Engineering Curriculum

Program Outcomes

Level of
Contribution

1 (23

An ability to apply knowledge of mathematics, science, and engineering principles
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An ability to design and conduct experiments in electrical engineering, as well as to
analyze and interpret data to reach an appropriate conclusion

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

An ability to function on multi-disciplinary teams

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
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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

A knowledge of contemporary issues and their impact on engineering profession
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An ability to use the techniques, skills, and modern engineering tools necessary for
electrical engineering practice

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

1: Little, 2: Partial, 3: Full

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