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Course Objectives

(Dersin Amaci)

Teaching generation and measurement of High Voltages, Giving the skills of
High Voltage Testing, Giving the analyzing skills of High Voltage.

Yiiksek Gerilimlerin Gretimi ve Olcimi konusunda egitim vermek, Yiiksek
Gerilim Testi becerilerini kazandirmak, Yiksek Gerilim Analizi becerilerini
kazandirmak.

Course Content
(Dersin igerigi)

Review of electromagnetic theory. Breakdown in capacitors. Breakdown in
gases and liquids. Townsend’s ionization. Suspended particle theory. Bubble
and cavitation theory. Breakdown in solid dielectrics. Half-wave and full-
wave rectifiers. Voltage doublers and multipliers. Tesla transformers.
Resonant transformers. Impulse voltage generators and lightning
generators. Spice simulations and Matlab for HV circuits.

Elektromanyetik teorinin gbzden gecirilmesi. Kapasitelerde kirilma
(breakdown) olayl. Gaz ve sivi dielektrklerde kirilma. Townsend
iyonizasyonu. Asili parcacik teorisi. Kabarcik ve bosluk teorisi. Kati
dielektriklerde kirilma. Yarim-dalga ve tam-dalga dogrultucular. Gerilim
katlayicilar ve c¢ogullayicilar. Tesla transformatoérleri.  Rezonans
transformatorleri. Darbe ve yildirim Uretecleri. HV devreleri icin Spice ve
Matlab.

Course Learning Outcomes
(Dersin Ogrenme Ciktilar)

CO1. Analyze and solve certain kind of problems in Electric field theory
related to HV engineering. [1.1, 1.2, 2.1]

CO2. Solve breakdown problems in planar, cylindrical and spherical
coordinate multi-dielectric capacitors. [1.1, 1.2, 2.1]

CO3. Analyze the conduction and breakdown phenomenon in gaseous
dielectrics, derive the breakdown criteria for primary, secondary and
electronegativity types of ionization in gaseous insulators. [1.1, 1.2, 2.1]
COA4. Analyze the conduction and breakdown phenomenon in liquid
dielectrics, derive the breakdown criteria using suspended particle theory,
bubble and cavitation theory in liquid insulators. [1.1, 1.2, 2.1]

CO5. Analyze the conduction and breakdown phenomenon in solid
dielectrics, derive the breakdown criteria due to cavities in solids. [1.1, 1.2,
2.1]

CO6. Analyze and design of HV DC half-wave/full-wave rectifiers, voltage
doublers/multipliers, Van De Graff generators. [1.1, 1.2, 2.1]

CO7. Analyze and design of HV AC generators made of cascade
transformer, tesla transformers, resonant transformers, impulse voltage
generators. [1.1, 1.2, 2.1]

COL1. Elektrik alan teorisinin HV (yliksek voltaj) miihendisligi ile ilgili olan
problemlerini analiz edebilir, ¢6ziimlemesini yapabilir. [1.1, 1.2, 2.1]

CO2. Duzlemsel, silindirik ve kiiresel koordinatlarda ¢oklu-dielektrikten
yapilmis kapasitelerdeki kirllma (breakdown) problemlerini ¢c6ztimleyebilir.
[1.1,1.2,2.1]




CO3. Gazh dielektriklerde iletim ve kirilma olayini analiz edebilir; birincil,
ikincil ve elektronegatif tiirden iyonizasyon kirilma kriterini ¢cikarsayabilir.
[1.1,1.2,2.1]

COA4. Sivi dielektriklerde iletim ve kirilma olayini analiz edebilir; asili
parcacik, kabarcik ve bosluk teorilerini kullanarak kirilma kriterini
cikarsayabilir. [1.1, 1.2, 2.1]

CO5. Kati dielektriklerde iletim ve kirilma olayini analiz edebilir; katilardaki
bosluktan dolayi olusan kirilma kriterini ¢ikarsayabilir. [1.1, 1.2, 2.1]

CO6. HV DC yarim-dalga, tam-dalga dogrultucular, gerilim
katlayicilar/cogullayicilar, Van De Graff lreteclerini analiz edebilir,
tasarlayabilir. [1.1, 1.2, 2.1]

CO7. Kaskad trafolar, tesla trafolari, rezonans trafolari, darbe lretecleri vb.
HV AC devrelerini analiz edebilir, tasarlayabilir. [1.1, 1.2, 2.1]

ISCED Category of course
(Dersin ISCED Kategorisi)

ISCED 6

Textbook
(Ders Kitabi)

M. S. Naidu, V. Kamaraju, “High Voltage Engineering”, Second Edition,
McGraw. Hill, 1995.

Other References
(Yardimci Kaynaklar)

-E. Kuffel, W.S. Zaengl, J. Kuffel. “High Voltage Engineering: Fundamentals”.
Newnes, 2000.

-High Voltage Technique with Solved Problems (in Turkish), Volume 1, Assoc.
Prof. Dr. Ozcan KALENDERLI, Prof. Dr. Celal KOCATEPE, Oktay ARIKAN, Birsen
Press, 2005

-High Voltage Technique (in Turkish), Volume 1, Prof.Dr. Muzaffer OZKAYA.
I.T.0. Press, 1988 (or Birsen Press, 1996).

-High Voltage Technique (in Turkish), Volume 2, Prof.Dr. Muzaffer OZKAYA,
I.T.0. Press, 1988 (or Birsen Press, 1996).

-High Voltage Technique (in Turkish), Prof.Dr. izzet GONENC, i.T.U. Press,
1977.

-The Discharge Phenomenon in H.V. Technique (in Turkish), Prof. Dr.
Muzaffer OZKAYA, I.T.U. Press, 1979.

-The Measurement in H.V. Technique (in Turkish), Prof. Dr. Muzaffer
OZKAYA, i.T.U. Press, 1984.

COURSE PLAN (DERS PLANI)
Week Topics
(Hafta) (Konular)
1 Introduction to high voltage techniques
Yiiksek voltaj tekniklerine giris
2 Chapter 1 — Introduction, Basics Of Electric Field Theory
Boliim 1 — Giris, Elektrik Alan Teorisinin Temelleri
3 Chapter 1 — Introduction, Basics Of Electric Field Theory
Boliim 1 — Giris, Elektrik Alan Teorisinin Temelleri
4 Chapter 2 — Conduction and breakdown in gases
Boliim 2 — Gazlarda iletim ve delinme
5 Chapter 2 — Conduction and breakdown in gases
Boliim 2 — Gazlarda iletim ve delinme
6 Chapter 3 — Conduction and breakdown in liquid dielectrics
Boliim 3 — Sivi dielektriklerde Iletim ve Delinme
7 Chapter 3 — Conduction and breakdown in liquid dielectrics
Boliim 3 — Sivi dielektriklerde Iletim ve Delinme
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Chapter 4 — Conduction and breakdown in solid dielectrics
Boliim 4 — Kati dielektriklerde Iletim ve Delinme

9 Chapter 4 — Conduction and breakdown in solid dielectrics
Boliim 4 — Kati dielektriklerde Iletim ve Delinme

10 Chapter 6 — Generation of high voltages and currents
Boliim 6 — Yiiksek voltaj ve akim iiretimi

11 Chapter 6 — Generation of high voltages and currents
Boliim 6 — Yiiksek voltaj ve akim iiretimi

12 Chapter 6 — Generation of high voltages and currents
Boliim 6 — Yiiksek voltaj ve akim iiretimi

13 Chapter 6 — Generation of high voltages and currents
Boliim 6 — Yiiksek voltaj ve akim iiretimi

14 Chapter 6 — Generation of high voltages and currents

Boliim 6 — Yiiksek voltaj ve akim iiretimi
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