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Sta je energetska elektronika?

Uvod u energetsku elektroniku: komponente, sistemi, zahtevi.
DC-DC konvertori, osnovne strukture: buck, boost, buck-boost.
Metodi analiye u ustaljenom stanju; volt-sekund i amper-sekund
balans. Kontinualni i diskontinualni rezim rada. Projektovanje
magnetskih komponenata. I1zolovani DC-DC konvertori: flyback,
forward, push-pull, half-bridge, full-bridge. Upravljanje DC-DC
konvertorima: impulsna Sirinska modulacija i programiranje struje.
Metodi merenja struje. Usrednjeni modeli konvertora za kontinualni
rezim rada. Ispravljaci: klasifikacija i parametri. Faktor snage i
ukupno harmonijsko iyoblicenje. Fazno kontrolisani konvertori.
UobliCavanje ulazne struje ispravljaca primenom prekidackih
konvertora. Invertori, namena, struktura, klasifikacija i upravljanje.
Primena invertora, sistemi besprekldnog napajanja, upravljanje
motorima.



Sta je energetska elektronika?

Odakle dolazi +Vcc?
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Odakle dolazi +Vcc?

Analogna elektronika:
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Odakle dolazi +Vcc?

Energetska elektronika:

iR

vecl koeficijent korisnog dejstva
manje dimezije

* bolje upravljanje

* Nove mogucnosti



Cime se bavi energetska elektronika?

konverzija razliCitih oblika elektricne energije

ulaz |izlaz | konvertor

DC |DC |DC/DC konvertori

AC |DC |ispravljaci

DC |AC [Invertori

AC |AC |[ciklokonvertori




O ¢emu c¢e biti reci?

 strukture konvertora
« komponente (L, T, C)
e upravljanje

* merenje

e primena



primer 1: trofazni ispravljac sa kapacitivhim filtrom

Tek T Trig"d M Pos: 11.10ms CH1
“_% *i : ] % T T i ] % % I E ; ] % E T % %i T T % E % T T % : £ % % 1‘1 ] % % I E ] %._
- E : : : ? } LCoupling

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
e § " . 5§ N § " . i = _f
,,,,,,,,,,,,,,,,,,,,, ‘ imni

~~~~~~~~~~~~~~~~~ o ow W ow o ow I T T T T T T I EUMIlz
e - - " " e - - =

Walts/Divy

PR bR el bl ke

z-l-v-zsLi TN ]

§i %4

~~~~~~~~~~~~~~~~~~~~~~~~~ obe

% N N [ -
. . . . .

. . . . : 'I.

s alE A A % R R R R A R R R R R AR B R AR R R R AR A A R AR . . L
.

f £ £ ¢

FFEF G

-4

n

CH1 S0.0mVEy CH2 50.0VBg M 28ms &L Line 7

TDS 210 - 1:08:20 PM  2/20/2006



primer 2: trofazni ispravljac sa L filtrom
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primer 3: "multipulse" trofazni ispravljac
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piSete radove?
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Two Three-Phase High Power Factor Rectifiers that
Apply the Third Harmonic Current Injection and
Passive Resistance Emulation

Predrag Pejovic, Member, IEEE

Abstract—Two high power factor rectifiers that apply the third
harmonic current injection principle and passive resistance emu-
lation are presented in this paper. Two methods of current injec-
tion, simultaneous current injection in all three of the phases, and
current injection to only one of the phases, are discussed. Condi-
tions for the optimal third harmonic current injection are derived.
Structures of the recrifiers that apply passive resistance emulation,
enabling recovery of the power taken by the current injection net-
work, are presented. Proposed resistance emulator consists of a
transformer, two diodes and a capacitor. Choice of the passive com-
ponents is discussed, and their values are proposed. Volt-ampere
ratings of the magnetic components are derived. Influence of the
higher order harmonics is discussed. Dependence of the input cur-
rent total harmonic distortion on the load level is presented for both
of the current injection methods. Analvtically obtained results are
verified on 1.5 kW experimental rectifiers.
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To avoid mentioned drawbacks of the third harmonic current
mjection rectifiers, application of a novel passive resistance em-
ulation network 1s proposed in this paper. Topological mnspira-
tion for the passive resistance emulation 1s found in [6]. where
a rectifier connected 1n series with the load. and coupled by a
transformer to the current injection path, 15 applied. However,
the rectifier of [6] 1s not a true current ijection rectifier, but
rather a current injection version of a 12 pulse rectifier.

In contrast to the multipulse approach of [6]. smooth current
mjectionisapplied inthe rectifiers proposedinthis paper. Concept
ofthe rectifier connected in series with the load [6]. coupled to the
current injection path by a transformer, 1s applied as a resistance
emulator. Injected current is filtered, resulting 1n low distortions
of the input currents. Huge capacitors of [6] are avoided. Almost
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ISPIT:

e pismeni, 1z jednog dela

* kolokvijum moze da zameni 50% ispita
 |aboratorijske vezbe

e prolaznost?




