2023 - 2024 / EELK304 - Power Electronics / Power Electronics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Power Electronics / Power Electronics

Ders Kodu / Course Code

EELK304

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Giic elektronigi elemanlari, glic elektronidi devre tirleri, kullanim sekilleri ve amaglari, giig
elektronigi devrelerinin tasarimi konularinda teorik alt yapi kazandiriimasi.

Gaining theoretical background on power electronics elements, power electronic
circuit types, usage patterns and purposes, design of power electronics circuits.

igerigi / Content

Gilic elektronidi devrelerinin uygulama alanlar ve giic elektronigi elemanlarinin
tanitlmasi.Gug elektronigi elemanlarinin (Gig diyodu, Tristor, BJT, MOSFET, IGBT, GTO,
MCT,TRIYAK) iletim kesim karakteristiklerinin tanitimasi ve performanslarinin
karsilastinlmasi.Bir fazli kontrolstiz dogrultucu devreler. Bir fazl tristor kontrolli ve IGBT
kontrollii (bridgeless) dogrultucu devreleri.Ug fazli kontrolsiiz dogrultucu devreleri.Ug fazl
tristor kontrollii ve IGBT kontrolll (bridgeless) devreleri. Dogrultucu devrelerin evirme
modunda ¢alismasi.Bir ve ug fazl dogrultucu devrelerde kaynak self etkisi
(komutasyon).Bir fazli alternatif akim kiyicilar, statik VAR sistemleri.Ug fazli alternatif akim
kiyicilari.Anahtarlama kayiplarini azaltma yontemlerinin tanitimi
(SS,ZCS,ZVS,ZCT,2ZVT).Frekans donustiricller.Bir ve g fazl iki seviyeli eviriciler (2L).
Ug seviyeli eviriciler (3L inverter).

Application areas of power electronics circuits and introduction of power electronics
elements. Introducing the transmission cutoff characteristics of power electronics
(Power diode, Thyristor, BJT, MOSFET, IGBT, GTO, MCT, TRIYAK) and comparing
their performances. Single phase uncontrolled rectifier circuits. One-phase thyristor
controlled and IGBT controlled (bridgeless) rectifier circuits. Three-phase uncontrolled
rectifier circuits. Three-phase thyristor controlled and IGBT controlled (bridgeless)
circuits. Operation of rectifier circuits in inverting mode. Source self effect
(commutation) in single and three-phase rectifier circuits. One-phase alternating
current choppers, static VAR systems. Three-phase alternating current choppers.
Introduction of switching loss reduction methods (SS, ZCS, ZVS, ZCT, ZVT.
Frequency converters. Single and three phase two level inverters (2L). Three level
inverters (3L inverter).

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Yok

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Giig Elektronigi Ders Notlari, Prof Dr Siilleyman Hakan UNDIL
Giic Elektronigi 4. Basimdan Ceviri ,Muhammed H. Rashid, Nobel Yayinevi
Gug Elektronigi1 Ders Notlari, M. Necdet YILDIZ

Power Electronics , Lecture Notes, Prof Dr Siileyman Hakan UNDIL
Power Electronics, Muhammed H. Rashid, Fourth Edition, Pearson
Power Electronics 1, Lecture Notes, M. Necdet YILDIZ




Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Siileyman Hakan UNDIL

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Giic elektroniginde kullanilan yari iletken malzemeleri bilir.

Knows the semiconductor components used in power electronics.

2 Gic elektronigi devrelerinin arka plani, diger elektrik cihazlari ile iligkilerini bilir. Knows the background of power electronics circuits, their relationships with other electrical devices.

3 AC-DC, DC-DC, DC-AC, AC-AC donlisum devrelerini bilir.

Knows AC-DC, DC-DC, DC-AC, AC-AC conversion circuits.

4 Uygulama sahalarinda miihendisin karsilasacagi sorunlar ve bunlarin ¢6zim yollarinin 6grenir. Learns the problems encountered by the engineer in the application areas and the solutions.

5 Giic elektronigi devrelerini MATLAB-SIMULINK ortaminda tasarlamayi bilir. Knows how to design power electronics circuits in MATLAB-SIMULINK environment.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Glg Elektronigi Devrelerinin Uygulama Alanlan ve Gui¢ Elektronigi
Elemanlarinin Tanitiimasi
Application Areas of Power Electronics Circuits and Introducing
Power Electronics Elements
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
Glg Elektronigi Elemanlarinin (Gug diyodu, Tristér,
2 BJT,MOSFET,IGBT,GTO,MCT,TRIYAK) lletim Kesim
Karakteristiklerinin Tanitiimasi ve Performanslarinin Karsilagtirimasi.
Introducing the conduction and Cutoff Characteristics of Power
Electronics Elements (Power Diode, Thyristor, BJT, MOSFET, IGBT,
GTO, MCT, TRIYAK) and Comparing Their Performance.
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Giig Elektronigi Elemanlarinin iletime ve Kesime Gegirilme
Ydéntemleri.
Turning on and turning off Methods of Power Electronics Elements.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 DA-DA Ceviriciler. Algaltici (Buck) Cevirici
DC-DC Converters. Buck Converter
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Yikseltici (Boost) ve Algaltici-Yikseltici Geviriciler.

Boost and Buck-Boost Converters.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Dogrultucu Devreler. Bir Fazlh Kontrolsiiz/Kontrollii Dogrultucu
Devreleri.
Rectifier Circuits. Single Phase Uncontrolled / Controlled Rectifier
Circuits.
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
2 Dogru Akim Devrelerinde Kalitenin Olglilmesi. Ug Fazli
Kontrolsiiz/Kontrolli Dogrultucular.
Measuring Quality in Direct Current Circuits. Three Phase
Uncontrolled / Controlled Rectifiers.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm Exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Dogru Akim Devrelerinde Kalitenin Olglilmesi. Ug Fazli
Kontrolsiiz/Kontrolli Dogrultucular.
Measuring Quality in Direct Current Circuits. Three Phase
Uncontrolled / Controlled Rectifiers.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
_ Techniques
Bir ve Ug Fazli Dogrultucu Devrelerde Kaynak Self Etkisi
10 (komutasyon). Four Bdlgeli Kontrol. Cift Yildiz Dogrultucu. 12 Darbeli
Dogrultucu.
Source Self Effect (commutation) in One and Three Phase Rectifier
Circuits. Four Zone Control. Double Star Rectifier. 12 Pulse Rectifier.
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 PWM dogrultucu. Bridgeless Dogrultucu. Bir Fazl Alternatif Akim

Kiyicilari.

PWM rectifier. Bridgeless Rectifier. Single Phase Alternating Current
Choppers.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Ug fazh alternatif akim kiyicilan. Frekans Dénustiriiciler.
Three phase alternating current choppers. Frequency Converters.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Eviriciler. Bir ve (g fazli iki seviyeli eviriciler (2L). Ug seviyeli eviriciler
(3L inverter).
Inverters. One and three phase two level inverters (2L). Three level
inverters (3L inverter).
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Eviriciler. Bir ve (ig fazl iki seviyeli eviriciler (2L). Ug seviyeli eviriciler
(3L inverter).
Inverters. One and three phase two level inverters (2L). Three level
inverters (3L inverter).
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Yilsonu sinavi

Final Exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities N y Percentage of
umber S o
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
Bireysel Calisma / Self Study 15 3.00 45.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 20.00 20.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 5 1.00 5.00
Toplam / Total: 38 44.00 129.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 129.00/25.00 = 5.16 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 129.00 / 25.00 = 5.16 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 118 |1.1.9 [1.1.10({1.1.11|1.1.12|1.1.13

1.Gug elektroniginde kullanilan
yari iletken malzemeleri bilir. /
Knows the semiconductor
components used in power
electronics.

2.Gug elektronigi devrelerinin
arka plani, diger elektrik
cihazlan ile iligkilerini bilir. /
Knows the background of
power electronics circuits, their
relationships with other
electrical devices.

3.AC-DC, DC-DC, DC-AC, AC-
AC donusum devrelerini bilir. /
Knows AC-DC, DC-DC, DC-

AC, AC-AC conversion circuits.

4.Uygulama sahalarinda
muhendisin karsilagsacagi
sorunlar ve bunlarin ¢6zim
yollarinin égrenir. / Learns the
problems encountered by the
engineer in the application
areas and the solutions.

5.Gli¢ elektronidi devrelerini
MATLAB-SIMULINK ortaminda
tasarlamayi bilir. / Knows how
to design power electronics
circuits in MATLAB-SIMULINK
environment.

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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