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Dersin Adi

Course Name

Yiiksek Gerilim Laboratuvari

High Voltage 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 411/ 15 3 0 0 3
ELK 411E

Boliim / Program

Elektrik Miithendisligi Boliimii / Elektrik Miihendisligi Programi

(Department/Program) | (Electrical Engineering Department / Electrical Engineering Program)

Dersin Tiirti Zorunlu Dersin Dili Tiirkge/Ingilizce

(Course Type) (Compulsory) (Course Language) (Turkish/English)

Dersin Onkosullari ELK 312 /ELK 312E

(Course Prerequisites) (ELK 312/ ELK 312E)

Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim

bilesene katkisi, %
(Course Category
by Content, %)

(Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

- 100 -

Dersin Igerigi

(Course Description)

Yiiksek gerilimlerin  iretilmesi ve Olgiilmesi.  Elektrostatik alanlarin  deneysel ve sayisal

incelenmesi. Kiiresel elektrotlarla 6lgme. Yiiksek dogru gerilimlerin ve darbe gerilimlerinin
tiretilmesi ve dl¢iilmesi. Paschen egrisinin deneysel ¢ikarilmasi. Yalitkan yaglarin delinme
dayaniminin belirlenmesi. Kati yalitkan maddelerin bagil dielektrik sabitinin ve kayip faktoriiniin
Olcililmesi. Kat1 yalitkan maddelerin delinme dayaniminin belirlenmesi. Bir izolatdr zincirinin
atlama geriliminin ve potansiyel dagilimimin belirlenmesi. Korona ve kismi bosalma deneyleri.

Generation and measurement of high voltages. Experimental and numerical analysis of
electrostatic fields. High voltage measurement with sphere gaps. Generation and measurement of
HV direct and impulse voltages. Experimental determination of Paschen's Curve. Breakdown
strength of insulating oils. Measurement of the relative permittivity and the dissipation factor of
solid insulating materials. Determination of breakdown strength for solid insulating materials.
Determination of flashover voltage and potential distribution of an insulator string. Corona and

partial discharge tests.

Dersin Amaci

(Course Objectives)

1. Yiiksek gerilimle ¢aligmanin tehlikelerini, 6nlemlerini, kosullarini tanitmak,

. Yiksek gerilim tiretmenin ve 6lgmenin 6nemini, ilkelerini, yontemlerini 6gretmek,
. Yiiksek gerilim tiretim ve 6l¢me sistemi tasarlama ve kurma becerisi kazandirmak,
. Deney sonuglarini raporlamay1 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 generation and measurement,
. To practice design and assemble of HV generation and measurement system,

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

. To encourage experimental research.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

. Yiiksek gerilim biiyiikliiklerini, iretim ve 6l¢me ilkelerini ve yontemlerini bilmek,

. Yiiksek alternatif gerilimleri tiretmeyi ve dlgmeyi bilmek,
. Yiiksek dogru gerilimleri iiretmeyi ve 6l¢meyi bilmek,
. Yiiksek darbe gerilimlerini iretmeyi ve dlgmeyi bilmek,
. Deney sonuglarini degerlendirmeyi ve yorumlamayi bilmek.

. To know HV parameters, generation and measurement principles, and methods,
. To know generation and measurement of HV alternating voltages,

. To know generation and measurement of HV direct voltages,

. To know generation and measurement of HV impulse voltages,

. To evaluate and to interpret test results.
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Ders Kitabi
(Textbook)

0. Kalenderli, A. Ozdemir, Yiiksek Gerilim Laboratuvar: Deneyleri, I.T.U. Elektrik-
Elektronik Fakiiltesi, Ugiincii Basku, Istanbul, 1990.

Diger Kaynaklar
(Other References)

1. M. Ozkaya, Yiiksek Gerilim Teknigi, Cilt 2, Birsen Yaymevi, Istanbul, 2005.
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.

Odevler ve Projeler

(Homework & Projects)

Laboratuar Uygulamalar1

(Laboratory Work)

8 Deney

8 Laboratory Experiments

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l I¢i Smavlart
(Midterm Exams)

(Quantity)
1

25

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Doénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamast
(Laboratory Work)

35

Diger Uygulamalar
(Other Activities)

Final Smav1
(Final Exam)

40




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 YG simiflandirma, deney gerilimleri, cisimleri ve YG deneyleri. YG laboratuarlari. 1
2 Deney amagl yiiksek gerilimlerin iiretilmesi. Deney transformatorleri ve rezonans devreleri. 1,2
3 Yiiksek dogru gerilimlerin iiretilmesi. Elektrostatik iiretecler. Darbe gerilimlerin {iretilmesi. 1,3
4 Anahtarlama gerilimlerinin iiretilmesi. Yiiksek alternatif gerilimlerin 6l¢iilmesi. 1,4
5 Yiiksek dogru gerilimlerin dlgiilmesi. Darbe gerilimlerin dlgiilmesi. Temel deney yontemleri. 2,3,4
6 Ara Sinav #1
7 Lab #1. Kiiresel elektrotlarla gerilimlerin tepe degerlerinin 6lgiilmesi ve ¢evirme egrisi ¢ikarma. 1,2,5
8 Lab #2. Elektrostatik alanlarin deneysel incelenmesi. Elektrolitik banyo yontemi.. 1,2,5
9 Lab #3. Yiiksek gerilim izolatorleri, gerilim dagilimmin ve atlama geriliminin belirlenmesi. 1,2,5
10 Lab #4. Yalitkan yaglarin delinme geriliminin ve delinme dayaniminin belirlenmesi. 1,2,5
11 Lab #5. YG Schering kopriisii ile kapasite, dielektrik sabiti, kayip faktorii ve kayip dlgme. 1,2,5
12 Lab #6. Darbe gerilimi iiretimi ve dlgiilmesi. Bir sistemin gerilim-zaman karakteristigi ¢ikarma. 1,4,5
13 Lab #7. (Gosteri) Cok yiiksek alternatif gerilimlerin iiretilmesi ve dlgiilmesi. 2,5
14 Lab #8. (Gosteri) Cok yiiksek darbe gerilimlerin iiretilmesi ve 6lgiilmesi. 3,4,5
COURSE PLAN
Course
Weeks Topics Outcomes

1 Classification of high voltages, test voltages, test objects and HV tests. HV laboratories. 1

2 Generation of high voltages for testing purpose: Test transformers and resonance circuits. 1,2

3 Generation of high direct voltages. Electrostatic generators. Generation of impulse voltages. 1,3

4 Generation of switching voltages. Measurement of high alternating voltages. 1,4

5 Measurement of HVDC voltages. Measurement of impulse voltages. Basic testing techniques. 2,3,4

6 Midterm Exam #1

7 Lab #1. Peak voltage measurement using a sphere gap and calibration of a test transformer. 1,2,5

8 Lab #2. Electrostatic field analysis. Electrolytic tank method. 1,2,5

9 Lab #3. High voltage insulators, determination of voltage distribution and flashover voltage. 1,2,5

10 Lab #4. Determination of dielectric strength and breakdown voltage of insulating oils. 1,2,5

11 Lab #5. Measurement of capacity, permittivity, and dielectric loss by HV Schering bridge. 1,2,5

12 Lab #6. Impulse voltage generation and measurement. Volt-time characteristic of a system. 1,4,5

13 Demonstrative Lab #7. Generation and measurement of extra high alternating voltages. 2,5

14 Demonstrative Lab #8. Generation and measurement of extra high impulse voltages. 3,4,5




Dersin Elektrik Miihendisligi Programiyla liskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213
a |Matematik, temel bilim ve miihendislik bilgilerini kullanabilme X
b | Deney tasarlama, yapma ve istenilen bir sonuca ulagmak i¢in verileri analiz etme ve X
yorumlayabilme
¢ | Belirli ihtiyaclara yonelik bir sistem veya siire¢ tasarlayabilme X
d |Disiplinlerarasi takim ¢alismasi yapabilme X
e [Miihendislik problemlerini tanimlama, formiile etme ve ¢dzebilme 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 geregini ve 6grenme yetenegini kazanma X
] | Gilincel olaylar ve bu olaylarin mithendislik meslegi lizerine etkileri konusunda goriis X
sahibi olma
k | Elektrik miihendisligi uygulamalari igin gerekli yetenek, miithendislik yontemleri ve X
modern mithendislik ara¢larini kullanabilme
I | Elektrik mithendisligi 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
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 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 | Anability 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 N
global and societal 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 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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