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BAZIKEZ MAHPO®OPIEZ

Tunpa HA€KTpPOVIKAG

TitAo¢ Mabnuatog HAEKTPONIKA 12XYOZ

Kwdkog Mabnuatog EE-5041

Otwplia / Epyaotrplo Oswpla + Epyaocthplo

E€aunvo Adaokaliag 50

MOTWTLKEG LOVASEG 6.5

‘Qpeg Atdaokaiog 40+2E

®doptog Epyaciag 200

Yrioxpewtikd / Emloyrig YTOXPEWTLKO

YrieuBuvoc Mabrfpatog APO303 NAYMNAKTITHS

Adaokwv APOzOZ NAYNAKTITHZ

Erikouptko MNpoowrikd

Tpomocg AdaokoAiog OcwpnTikA AidackaAia, Epyaoctnpiakég Aoknoeig, Epyaaieg,
E¢etdoeig

A&lohoynon Mpbodog, Epyaaieg, TeAikr) E¢ETaon
TeAikn €€€taon 50%, EpyaoTipio 50%

Mpoamnattovueva HAEKTPOTEXNIA, ANAAOTIKA, WHOIAKA HAEKTPONIKA

NEPIrPA®H
2KOTTOG:

To pdBnua Twv HAekTpovikwy loxuog atroteAcital atrd duo Baoikd pépn: Ta
Kabapd KUKAWPATA 1I0XUOG Kal Ta KUKAWUATA EAEYXOU, TO OTTOIa PE TN OEIPA
TOUG WG €TTi To TTAgioTOV aTrOTEAOUVTOI OTTO  AVOAOYIKA Kal  Wn@lokd
nAektpovikd. O KaAOG oxedlaopdg Kal N UAOTTOINON €vOG  TETOIOU
OAOKANpwHEVOU OUVOETOU OUOTAPOTOG TTPOUTTOBETEl TNV TTOAU  KaAR
Katavonon Kal Twv dUOo BaCIKWwY PEPWYV. AUTOG AKPIBWG gival KAl 0 GTOX0G TOU
MaBAuaATOG TTPOG TOUG POITNTEG.

MaOnoiaka AtroTeAéopaTa

e Karavonon kal avaAuon KUKAwWUATwY 10xX00G.
o Kartavonon Kal avaAuon KUKAWUATWY EAEyXOU.




2 X€0IA0NOG Kal UAOTTOINON OUVOETWY KUKAWPATWY NAEKTPOVIKWV
10XU0G.

AvTIKEIPEVA TTOU KOAUTTTOVTAI

Eicaywyn oTa nAEKTPOVIKA ouoTAuaATa I0XUOG.

2TOIXEIO NUIAYWYIKWY BIAKOTITWY 10XU0G

PuBuiféuevog d1akOTITNG EVAANACOOUEVOU PEUUATOG
Movo@aaoIkéG YEQUPESG avopBwaong

TpIQaoIkES yEQuUPES avopBwang

PuBuiléuevog d1akOTTTNG ouveXoug peupartog (chopper)
MaApoTPOPOdOTIKA

Movogaaoikoi avTioTpoeic (DC-AC) peoaiag Awng
Movogaaoikoi avTioTpo@eic (DC-AC) pe yEQupPa TEOOAPWY OTOIXEIWV
Tpipaoikoi avtiotTpo@eig (DC-AC)

KukAwpata adidAeirttng Asitoupyiog (UPS)

HAeKTPOVIKA 10XU0G avavewaiywy TTnywv evépyelag (AN.E.)

Epyaotnpiakég ACKAOEIG

O1 @oirntég TTpaypaTotroiouv 13 KATAAANAQ  €TTIAEYUEVEG EPYAOTNPIOKEG
QOKAOEIG Ol OTTOIEG KAAUTITOUV PEYAAO TUAMA TNG UANG TTOU TTPOAVAPEPONKE.

AvTIKEiPEVA TTOU KOAUTTTOVTOI

Eicaywyr ota NAEKTpOVIKG cuoTriuaTa 1I0XU0G.

XopaKTnNpLoTIKEG Qupiotop

PuBuilopevog Slakomtng eVOANACCOUEVOU PEUUATOG
MNepypadn,uelétn,enefepyacia  Asttoupylag twv  PBadbuidwy,
OAOKANPWONG, YEWATPLAC TOAHWY  KOL  METOOXNUATLOTA
SLoXWPLOHOU TTAAUWVY. ZUYXPOVIOUOG KOl OUVOEDH HE TO KUKAWOL
Loxvog.

KOkAwpa loxvog

MEeTPNOEL TACEWG, PEVHOTOC, LoXVoG. Daopatik avaluon Tou
PEVHATOC. XApagn XOPAKTNPLOTIKWY LoxLOC yla ¢poptio QULKO,
QuUIKO-Emaywyiko, Emaywyikd. MeAETN TwWV XOPAKTNPLOTIKWY KoL
OUUTIEPACHOTAL.

TplpaOIKOG UETATPOTIENS

Aeltoupyia avopbwaong

Aettoupyia avtiotpodéa




o PuBulopevog SLOKOMTNG ouvexolLC pevpatoc. Mepypadn kot
Aeltoupyla oto KUKAWUO LoXUOG

e Metpnoelg pe odnynon Quikou doptiou. Metpnoelg pe odnynon
Kwntnpa. Napatnproelg-oxoALa.

e Movodaolkog avilotpodeag

e MeAftn mepypadrn Kot Asttoupyla TOU KUKAWHOTOC LoXUOC, HE
Sd1odouc kal pe Buplotop.

A1BakTIKEG KAl MaOnoI10KEG BPACTNPIOTNTES

O1 yédodol didaokaAiag epIAappdvouyv:

OewpnTikn di1dacgkaAia, xprion TTOAUPETWY Yia TTPOBOAN TTPOCOUOIWCEWY , ETTIAUGN
QOKACEWV, ETTIOLIEN NAEKTPOVIKWV KUKAWPATWYV 10XUO0G.

O1 paBnolakég dpaocTnpIdTNTES TrEPIAaBdavouv
MeAETn Kar avadAuon KUKAwPATwY , JEAETN Kai avaAuon oTtov H/Y |, ettiAuon

OQOKNOEwV, oXediaon Kal UAOTTOINON KUKAWHATWY Kal YPATITEG i TTPOPOPIKEG
ECETAOEIG.

BifAloypagia

EAANVIKA:
1. HAekTpovikd i1oxU0g B. ékdoon.
MOHAN / UNDELAND / ROBBINS
Ekdb6oeig A. TZIONA.

2. Znueiwoelg A, NauTtrakTitn

ZevoyAwoon:

1. B.M. Bird and K.G. King, “ An Introduction to power Electronics”




John Wiley, 1983.

B.W. Williams, “ Power Electronics Devices, Drivers and applications”,
Macmillan,1987

R.Jager, “Leisturgselectronic Grundlages and Anwendunges, VDE-Verlag
Gmb H Berlin, 1980




EE-5041- POWER ELECTRONICS

BASIC INFORMATION

Department Electronics
Course Title Power Electronics
Course Code EE-5041

Theory /Lab Theory + Lab
Semester 5

ECTS Credit Units 6.5

Teaching Hours 2 Theory + 2 Lab
Working Load 200

Obligatory / By Choice Obligatory

Unit Leader D. Nafpactitis

Teacher D. Nafpactitis

Assistants

Teaching Lectures, Lab, Tutorials, Exercises, Exams
Assessment Intermediate Exam, Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

Electric circuits, Analog Electronics, Digital Electronics

DESCRIPTION

Aim

The subject of Power Electronics is comprised of two main parts: The net
power circuits and control circuits, which in turn are mostly composed of
analog and digital electronics. Good planning and implementation of such a
complex integrated system requires a good understanding of both main
parties. This is precisely the aim of the course.

Learning Outcomes

* Understanding and analysis of power circuits.

» Understanding and analysis of control circuits.

* Design and implementation of complex power electronics circuits.
» Power electronics renewable energy sources (RES)




Topics Covered

* Introduction to power electronics.

* Details of semiconductor switches

+ Adjustable switch ac

» Single phase bridge rectifier

» Three-phase bridge rectifier

« Adjustable switch dc (chopper)

* Pulse power supplies

» Single-phase inverters (DC-AC) making tools
+ Single-phase inverters (DC-AC)with a bridge of four elements
* Three-phase inverters (DC-AC)

* Uninterruptible Power Supply Circuits (UPS)

Laboratory Exercises

e Thyristor characteristics

e AC controllable switch

e Pulse generator and pulse separation transformer: Description, design,
operation levels, integration, synchronization and connection to the
power circuit.

e Power Circuit

e Measurements of voltage, current, power. Spectral analysis of the

current. Plotting of power characteristics for Resistive, Inductive and

Resistive-Inductive loads. Study of characteristics and conclusions.

Three-phase inverter

Rectification operation

Inversion operation

DC controllable switch

Description and operation of the power circuit

Measurements with motor-load driving. Comments.

Single-phase inverter

Study, description and operation of the power circuit, with diodes and

thyristors.

Teaching and learning activities

Teaching methods include:




Theoretical teaching, using multimedia projection simulations, solving
exercises, demonstration power electronic circuits.

Student’s activities include:

Design and circuit analysis, design and analysis on the PC, solving exercises,
design and implementation of circuits and written and oral examinations.

Resources

1. B.M. Bird and K.G. King, “ An Introduction to power Electronics”
John Wiley, 1983.
2 B.W. Williams, “Power Electronics Devices, Drivers and applications”,
Macmillan,1987
3. R.Jager, “Leisturgselectronic Grundlages and Anwendunges, VDE-
Verlag Gmb H Berlin, 1980




