Yuugep3urer y beorpaay
EnexTporexnuuku gpakyarer

HACTABHO-HAYYHOM BERY

Ilpeamer:

Wspemraj Komucuje 3a mpernen u olleny JOKTOpCKe aucepranuje kanauaara Munana [lajunha
Onnykom Hayunor Beha Emextporexauuxor ¢dakynrera 6poj 5009/16-3 on 25.11.2019. roauwe,
MMEHOBAHM CMO 3a wiaHoBe KomucHje 3a mperiies u OlleHy JOKTOPCKe AUCEpTalyje KaHauaaTa

Mmunana [ajauha moj HaciioBoM

,, YIIpaB/balhe MEKHM IpPeKHAAReM Ko ABocMepHor buck/boost nperpapayva 3aCHOBAHO HA
eJIEMEHTY ¢a CTPYjHO PeryJTHcaHuM Koe(UIHjeHTOM MAarHeTHe cnpere’

0JIHOCHO

»Zero-voltage switching control of an bi-directional buck/boost converter with variable
coupled inductor*
ITocne npernena nocrasibene JJucepraunje, Komucuja je caunnuia ciaenehn

U3IBEIITAJ

1. YBOJ

1.1. XpouoJjioruja ogobpaBama 1 U3pajge JucepTaumje

27.09.2016. Cryment Munan [lajuuh je ym@cao [JOKTOpPCKe akageMcKe CTyAuje Ha
Enexrporexunukom daxynteTy YHUBep3uTeTa y beorpany.

20.02.2019. Kangupar Munan [Tajuuh je mprjaBno Temy 3a ©3pagy AOKTOPCKe JHCEpTaldje Ioj
HACJIOBOM ,,YIIpaBJ/bathe MEKHM IIPEKHIameM Koja JBocMepHOT buck/boost
IpeTBApaya 3acHOBAHO Ha EIIEMEHTY ca CTPYjHO PETryITHCAHHM KOe(hHIIHjeHTOM
MmarHeTHe crpere”. 3a mMenrtopa je mpemnoxen ap Ilpenpar IlejoBul, pepoBHH
npogecop Enexrporexuuukor dakynrera y beorpany.

09.04.2019. Kommcuja 3a cryauje tpeher cremeHa pasMarpana je Ipeylor TeMe 3a H3paly
nokTopcke amcepranuje u mpemror Kommcuje o oOLeHM MOJOOHOCTH TeMe H
xanauzara ynyruna HacrapHo-HaydaHoM Behy Ha ycBajame.

19.04.2019. Hayuno nacraBuo Behe je mmenoBano KoMucmjy 3a OLEHY ycJoBa M IPHXBATAE
TeMe JIOKTOPCKE AUCEPTAIHjy Y cacTaBy:
1. np CnoGonan Bykocasuh, penoau mnpodecop, EnexTpoTexnuuky Gpaxkyarer
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y beorpany
2. np Pamusoje Bypuh, nonent, Enexrporexnuuxu paxynrer y beorpay
3. mp XKapxo Janjga, BHINM HayYHH CapajiHUK, EJEKTPOTEXHHYKH HHCTHTYT
Hukona Tecna
(omnyka 6p. 5009/16-1 o 19.04.2019. roaumne).

07.05.2019. Kamguaar je Ha jaBHO] YCMEHO] 0/IOpaHH NPeUIOKEHE TeMe HOKTOPCKe THCEPTAlHje
(IOKTOPCKH HCHHT) JOOHO OLIEHY ,,3a0BOJLHO™.

11.06.2019 HacraBHo-nayuno sehe ycsojuno je Mzsemraj Kommcmje 3a oneny ycnosa H
TIpHUXBaTame TeMe JokTopeke aucepramuje (Omtyxa 6p. 5009/16-2 ox 11.06.2019.
TOJINHE).

01.07.2019 Behe mayunux 00jacTH TEXHHUYKHX Hayka Jajo j€ CarJacHOCT Ha MPEIor TeMe
nokTopcke aucepranmje (6poj 61206-2719/2-19 on 1.7.2019. romune).

14.10.2019. Kammugat Munan [ajauh je mpemao JOKTOPCKY AUCEPTALH]y HA OPETIE/| H OLECHY.

05.11.2019. Komucuja 3a crymuje Tpeher cTemera HOTBPAMIA j€ HCIYHBEHOCT MOTPEOHIX yCIIOBa
3a mojHOIIewe npeatora Hacraro-nayanoM Behy Enexrporexmmuxor daxynrera
3a hopmupare Komucuje 3a nperiie/t i oLeHy J0KTOPCKe JUCEPTAIH]e.

25.11.2019 HacraBHo-HayuHo Behe Enexrporexunuxor daxynrera y Beorpany na ceauumy 6p.
845 ox 12.11.2019. mmenosano je Komucujy 3a mpernex M OLEHY HOKTOPCKE
JIcepTaltje y cacTaBy:
1. np Cnobonan Bykocasuh, pegosuu npodecop, Enexrporexnnukn daxyinrer
y beorpany
2. 1p Pamusoje Bypuh, nonenr, Enexrporexuuuxn daxynrer y beorpany
3. gp Kapko JaHma, BUINM HaydHHM capafHHK, EJIEKTPOTEXHUYKA HHCTHTYT
Huxouna Tecna
(ommyka 6p. 5009/16-3 o1 25.11.2019. rogune).

1.2. Hayuna obnacT AucepTamuje

Jucepranyje xauauuata Munana ITajunha npunaga Haydnoj obmactu TexHutuke Hayke-
EJleKTpoTexHHUKa, y)ka Hayana o6sacT EHepreTcka eeKTpoHHKa. 32 MEHTOpa JucepTanuje ojpehen
je mp Ipenpar Ilejoruh, penosru npodecop Ha YHHBep3uTeTy y beorpany — EgexrporeXHHUKH
(akysrer, 300r HCTAKHYTHX JIONPUHOCA Y YK0j obacTr EHepreTcka enexTpoHHKa.

1.3. buorpadcxy nojany 0 KaHAUAaTy

Munan Ilajauh je pohen 5.1.1990. roxure y beorpany, riae je 3aBpIiHO OCHOBHY LIKOIY
,,CKamapiuja® u cpejiby eNeKTpoTeXHIIKy mKony ,,Hukosa Tecna®. OcHOBHE aKaneMcKe CTy/Iuje
3aBpmmo je jyna 2014. romuue, Ha EnexrpoTexuuukoM dakynarery YHHBepsuTeTa y beorpany, Ha
oncexy Emexrponnka ojpOpaHUBLIIM AHIUIOMCKHM pajl Ha TeMy ,,MIHTETWreHTHH MEpHH IIpeTBapad
armocepexor nputrcka”. [lxoncke 2014/2015. roauHe ymncao ce Ha MacTep akaaeMCKe CTyJHje
na Enextporexamuxom dakynrery, Moy Enexrpornka. MacTep axaieMcKe CTyAHje j€ 3aBPIIHO y
HoBeMOpy 2015. romume ca mpoceunoM ouexHoMm 9.0 m omenom 10 3a macTep pan ,,AHaIH3a,
MOJICJIOBabE | yIIpaBibame pesomantaum JIUILL konsepropuma®. Ha goxTopeke akafieMcKe CTymje
Ha EnexTpoTexandkoM pakynrery, Yuusepsuter y Beorpany, u36opno nogpydje Enexrponuxa, ce
ymucao miojicke 2016/2017. ronuze.

3a BpeMe Tpajama MacTep akaJeMCKHX CTyAHja, KauaugaT je obaBbao mpaxcy y
HCTPaXHBAYKO-Pa3BojHOM uHCTHTYTY ,,JIPUTEJI“ a. 1. ¥V ampuiry 2015. rogune usabpan je on
crpane Hayunor sehia muctutyra ,,MPUTEJI® a.1. y 3Bame: HCTpaXHBay NPUIIPABHAK. Y jaHyapy
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2016. roguHe 3aCHHBA CTAJHH PaJHU OJHOC Y HCTPaKHBauKo-pa3BojHoM HHCTUTYTY ,,IPUTEJI®
a.I. Ha NO3MLHjM PA3BOJHOT HH)Kemepa, y cekropy Eneprercke enexrponmke. ¥ jamyapy 2019.
romuHe yHampeleH je Ha mnosummjy pykosonmoma Onebersa 3a pa3Boj ypebaja emeprercke
€IIEKTPOHUKE.

2.0IIMC JUCEPTAIIMJE

2.1. Canpxai aucepralije

JlokTopcka JICepTanyja HANMCaHa je Ha CPIICKOM je3uky  uMa 141 cpany. [lomesmena je y
6 nornassba; 1. YBox; 2. Ananusa mocrojefinx cTpyjoM KOHTPOIHMCAHUX elleMeHaTa HHAYKTHBHOCTH
u crpere; 3. IIpeaior 1 ananmu3a HOBE MArHETHO CHMETPHUHE CTPYKTYPE Ca CTPYJHO YIIPABIHHBAM
xoepuumjeHToM copere; 4. AHanm3a MeKOr IpeKHmama y ciuydajy buck/boost nsocMepHOT
mpeTBapada; 5. VIpaB/bame MEKMM IPEKHIAbeM KoJ aBocMepHor buck/boost mpersapada
3aCHOBAHO HA CTPYjHO KOHTPOJIMCAHOM €JIEMEHTY YIpaBJbHBE MarHeTHe crpere; 6. 3akibydak.
Jluteparypa caapxu 121 pedepeniy, koje BepHO INpHKa3yjy TpaHyTHO cTame y obiactd
HCTpaKHBAbA.

2.2. Kparak mpuka3s 1ojeiiHa4HUX OOTIaBIba

[IpBO HOTJIaBJbE MOKPUBA OMIITH YBOJ Y €HEPreTCKy ENEKTPOHHKY U ECHY NPUMEHY, Y3
OCBPT Ha TPEHYTHE TPEeHI0BE MoGObIIaka NepPOPMAHCH CHEPreTCKHX NpeTBapaia u mpeacTojehie
H3a30Be y JajbeM pasBojy. JlaT je Kparak mperiel o0JacTH IPHMEHeE, TPEHIOBA yIOTpede H
KapaKTepPHCTHKAa HOBE TIeHepalyje NPEeKHAaYkHX KOMIOHeHTH. llpencraBibeHe Cy OCHOBHE
KapaTKEPHCTUKE KAo U 00J1acT IpHMEHE CTPYjOM KOHTPOJHMCAHUX €IeMCHATA YIIPaB/bHBE MarHETHE
mHAyKTHBHOCTH. Takofje, gaT je kpaTak mperief oGnacTH IpUMeHe ABocMepHOr buck/boost
TpeTBapaya 3ajeHo ca MIaBHAM KapakTepHCTHKaMa | TPeHoBrMa yHanpeherwa neppopmancy. Ha
Kpajy HOIJIABJba PEJICTABIBECHHU Cy IIHJBEBH MCTPAKHBAmba H CTPYKTYpa caMor paja.

V  gpyroM  moOriaBjby — [peJCTaBlbeH  jeé  KpaTak  Tperyiel  OCHOBHHX
KapaKTepHCTUKAMATHETCKMX MaTeprjana, Kao M Kpartak omuc (QyHKIHOHHCAma elleMeHaTa
MarHEeTHHX MojadyaBaua ¥ peryiaropa. JlaT je Iperjes OCHOBHHMX KapaKTCPUCTHKa eJIeMeHaTa
CIIPErHYTHX HHJIYKTHBHOCTH U MPE/ICTAaB/bCHA j€ aHaIH3a pajia CTPYjOM KOHTPOJIMCAHNX eJieMeHaTa
yIIpaB/bEBe HHAYKTHBHOCTH, OMHcaHe Cy Hajuemhe peajusanyje W HHXOBE KapaKTEPHUCTHKE.
Taxolje, mpecTaB/beHa je aHANN3a paZia CTPYjOM KOHTPOJIMCAHHX eIeMeHaTa yIpaB/bUBE MarHCTHE
CIIpere, MPE3EHTOBAHE Cy KapAKTEPHUCTHKE U OIMCAHH HEJocTaly NoCcTojehux pereha OMHCaHuX y
JIATEPATypPH KOja ce MOTY IIPUMEHUTH Y €HepPreTCKAM IIpeTBapauuma.

V 1TpeheM morsaBmy JaTH Cy ONHC M aHANH3a IIPEIOKEHE MAarHeTHO CHMETPHYHE
CTPYKTypE ca CTPYjHO yIPaBJbHBHM KOEDHIHjEHTOM CIIPETE, KA0 U aHAIUTHIKH MOJIET CTPYKTYPE,
npezcras/ben nomohy yrnpormlieHor ekBHBageHTHOr kona. Kopenucame napamerapa aHaJTHTHIKOT
MOJZIeNa Ca Pea30BaHOM HOBOM, MArHETHO CHMETPHYHOM CTPYKTYPOM H3BPIIEHO j€ HA OCHOBY
EKCIIEPHMEHTAIHO JOOHjeHnX pesyiarara. [IpeicTaB/beHH Cy TPaHHUHH CIy4ajeBH y KOJHMa
CTPYKTypa Moke OuTH ymorpebibeHa, Kao M MaKCHMAaJHE M MHUHHMAIHC OCTBAPUBE BPEJHOCTH
xoeduiujenta cupere. OnucaH je yTHLA] NPEUIOKEHE MardHeTHO CHMETPHUYHE CTPYKType ca
CTPYJHO YHpPAaBBUBEM KOe(DUIMjEHTOM CIIpere Ha eNeKTPHYHE KapaKTePUCTHKE JBO-(QasHOr
npeTBapaya, IIOAM3adYa HAOHa W JaT HnpuMep oapehuBama mapaMmerapa HPefloXeHe CTPYKTYpE,
y3uMajyhu y 0631p MakCHMAaNHY JI03BOJbEHY BPEJHOCT MarHeTHe HHIYKIMje y MaTepujay.

V 4eTBPTOM MOIIABJbY JAT je KpaTak Hperie o01acTy IpUMeHe BUIne-(Ga3Hor TBOCMEPHOT
HAIOHCKOT IpeTBapaya 1 Nperjejl KapakTepUCTHKa IocTojehuX pelemna IBOCMEPHUX IIpeTBapaya.
ITpencraB/beHa je fAeTalbHA aHAIM3a MEKOT NpeKkujama y ciydajy buck/boost pBocMepHOT
npeTsapaua. Taxobe, mpencTaBbeHa je KOMIApaTHBHA aHaim3a mocrojehnx Merona 3a KOHTpOINY




MEKOT IPEKHama NpeKuaada y LIMPOKOM OIICery IPOMEHE pajHuX IapaMerapa IpeTBapada.
Ormucane cy IPETHOCTH H MaHe MoCTojehnX MeTosa Koje IPeICcTaBibajy TPEHYTHO CTarbe y 001acTH
HCTpakHBamba, JlaTa je JeTajbHa aHATM3a Tpajamba Ieproa IPUIMKOM Mperacka CTarma Ipekuiada,
y ciydajy asodasHor buck/boost JBOCMEPHOT IIpeTBapada KOjH pajid y IPAHHYHOM PeXKEMY pajia U
IpEACTABbEH YTHIA] TMocTojeliX MeToma 3a OCTBapUBAH-€ MEKOT INpPEKHJama Ha BPEIHOCT
peNaTHBHUX IIPEKUIAUKHX IYOHTKa y IpeTBapayqy.

YV meroM NOIJABJbY IIPEJCTaBbeHA Cy OTpaHHYEha y MOIJEAy IpPHUMEHE CIIPErHyTe
MHIYKTHBHOCTH ca YHOPaBJGUBHM KOe(HIMEHTOM CIIpEre y ciydajy BuuIe(asHOr JBOCMEpHOT
buck/boost TpeTBapaya, y 3aBHCHOCTH NpOMEHe PajHHX Iapamerapa mpersapada. Y CKilany ca
IpPHUMEHOM M Ha OCHOBY aHajlH3e MocTojelinx pernema NpeACTaBILEHHX Y JINTEePaTypH, BPEAHOCTH
pamHux IlapameTapa TpeTBapada Cy H3abpaHe Ha TakaB HAYMH Ja Cce KOMIIApaTHBHO MOXKE
NPeJCTABHTH 3HAuaj M IIPEAHOCTH yrmoTpeGe MPeyIoKEeHOr MeToja KouTtpoie. Ha ocHOBY
onpeheHHX mapameTapa pealH30BaH je M ONHMCAaH CKCICPUMEHTAIHM MOJEN HpeTBapada H
HMIUIEMEHTHPAH TPEIIOKEHH METOX YIpPaB/batbd MEKHM IIPEKHJAEbeM Y HMIIPOKOM OIICETy
IpOMeHEe BPEJHOCTH YJA3HO M H3JIa3HOI HANoHA IIpeTBapada. EKCmepHMeHTaTHM pe3ynTaTH
NPUKA3aHH Cy TPH KJBYYHHM BPEJHOCTHMA YJA3HO/H3JIA3HOT HAIOHA, KOMIIAPATHBHO,, y CIydajy
peUIOKeHe  MeTofle KOHTpoJe W MeTofe IpemloxkeHe y mocrojeho] JHTepaTyp.
EKCIIEpUMEHTAIHA PE3YJITaTH MOTBPIAMWIH Cy BaJHAHOCT IIPEJICTABJBCHOT @HAIHTHYKOT MOJENa
Jo6GHjeHOr Ha OCHOBY aHaim3e Tpajara pe3oHaHTHOr HHTepBana. Takole, NpHKasaHH
eKCIIePHMEHTANHN DE3yJITaTH yKasyjy Ha yMameme Tpajamba yKYIHOI DPEe30HAaHTHOI IepHoja
yIoTpe6oM CHperHyTe HHAYKTHBHOCTH Ca YIPAB/BHBHM KOE(HIMjEHTOM CIpere, y LIHPOKOM
ONCETy TNPOMEHE BPEJHOCTH YIa3HO/H3Ja3HOI HAMoOHA. YHOTPeOOM MPEUIOKEeHe METOJe
eKCIIEpUMEHTANHO je 3abenexeno ypehame eQHKaCHOCTH NpeTBapada, HAPOUUTO M3PAKEHO IIPU
CpellbHM M HHCKMM BpeAHOCTHMA omnTepeliema, y IIMPOKOM OICEry IIPOMEHE BPEIHOCTH
yJIa3HO/U3a3HOT HAllOHA.

V LIecTOM IOTNIABJbY AT je CYMHUpPHH MperJie AucepTauuje. M3penenu ¢y 3aibyqiiy 1a ce
IpeUIoKEHa MarHeTHa CTPYKTypa YIpaB/bHBE MarHeTHE CIpere MOXKe BalMIHO IIPEACTaBUTH
nomMoliy aHaIHTHYKOT MOJIENa U IPUMEHHTH y BUlle(asHHM eHepreTcKuM npersapaunma. Taxole,
IPHMEHOM TPEIJIOXKEHOT HAYHHA YIPaB/balba MEKHM IPEKHIAmeM Yy Cllydajy aBodasHor
buck/boost nperBapada,  ynoTpeOOM  TIPEJICTaB/bEHE  CTPYKTYype  YIPaB/bHBE  MArHETHE
CIIPEreocTBAPEHO j€ YMarmelhe Tpajarba pPEe3OHaHTHOr mepuojia M yeehame eduKacHOCTH
npeTRapaya, HapOYUTO H3PAKEHO TIPH CPEILHM H HHCKUM BPEIHOCTHMA ontepehersa, y IIHPOKOM
OIICETY IIPOMEHE BPEHOCTH YIa3HO/H3/1a3HOT HAIlOHA

3. OHEHA JUCEPTAIINJE

3.1. CaspeMeBOCT U OPUTHHAJIHOCT

Venen cBe pehie morpebe 3a eNeKTPUYHOM EHEPTHjOM, KOJIa EHEPreTCKe eIeKTPOHHKE
Hajla3e MIUPOKY [PUMEHY, O] IPEHOCHBHX ypelhaja 10 pa3IuInTUX THIIOBA SJICKTPUIHUX BO3HIIA, I1a
ce CTHM y Be3H, Kao IVIaBHHM M3430B 3a HCTpaxiBade JaHac Hamehe ysehame eHeprercke
e(pMKaCHOCTHKOJIA EHEPTreTCKE €IEKTPOHUKE.

Peanusanyja MeKOI' NpEeKHamba MPHIHKOM Ipeacka CTama €HEPreTCKUX NpeKupada y
IIpeTBapauy mocTaje Ham3GexkHa, yele/| CBe M3PAKEHHjHX 3aXTeBa 32 KOMIIAKTHUM 1 ePUKaCHUjHM
IpeTBapaunMa, KOji I0IHKY TpaHHIle pajHe NpeKutauke ydecratoctd. OBy unmenuily notsphyje
BEJIMKKM 6POj MCTpakhBama y OBOj OOJACTH Koja MMajy 3a Huib yHanpelere KapakTepHcTHKa
npeTBapaua, mpe cBera e)UKACHOCTH Y IPETBapamy €HEPrHje, y IHPOKOM OICETy NPOMEHE
BPEAHOCTH PaJHUX Mapamerapa.

Y 0BOj HCEpTAIHjH, IIPEICTAB/HEHA j€ HOBA, MArHETHO CHMETPUUHA CTPYKTYPa ca CTPYJHO
YIIPaB/LHBOM MArHETHOM criperoM. [10ToM je Ha OCHOBY pe3ynTaTa IpBe IEHHE, Y IPYro]j HeIHHHI
MIPEICTABILEH HOB HAYMH YNPaBJbama MEKHM NPEKHIambeM Ko buck/boost ipeTBapada yrorpeboM
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pasBHjeHe CTPYKTYpe yIpaB/bMBE MarHeTHe crpere. Y moctojelioj JHTepaTypH pealu3alije
MarHeTHe CTPYKTYpE ca IPOMEHJBHBHM KOe(MIMjEeHTOM CHpere ce HEe MOTy IIPHMEHHTH Y
CUMETPUYHHMM BHINe(A3HUM MpeTBapaunMa, yciieJ HeCHMEeTPHYHE pacllofielle Hau3MEHHUHOr
(aykca y HamoTajuma u moBehanux rybuTaka y MarHeTHOM MaTepHjary, KOjH ¢y HOCIeanIa CTpyje
npenmaruehema. Takole, ocTBapuBame MEKOT NPEeKHIama SHEPreTCKUX IPEKUAaua y LIMPOKOM
OICEry NpPOMEHEe BpeJHOCTH onrtepeliera M yNa3HOI/M3JIa3HOT HAIIOHA Y ciydajy BHIedasHor
JIBOCMEPHOT EHEPreTCKOT MpeTBapaya, y TmocTojehoj nureparypd Hajdemhe je peanaH3oBaHO
JIOJaBamkeM NOMONHEX CKIIONIOBA WJIH ITPUMEHOM KBa3H-PE30OHAHTHOT YIIPaBJbarba, KOJH JTOBOJH 0
yeehama eQexTHBHE BPEJIHOCTH CTPYje HHIAYKTHBHOCTH, a THME M 10 yBehama KOHIYKTHBHHX
ryburaka u ryburaxka y gepomaruerckoM MaTeprjary. CaBpeMeHOCT IPeI0KEHOT METO/Ia OTIela
Ce y IEeroBoj mMpUMeHH. Y OBOM paiay JAaT je IpuMep ymorpebe METOJe MEKOr IpeKHama U
IpENCTaB/beH EKCIEPUMEHTAIHI MOJIENl JIBOCMEPHOT IpeTBapada, [OK Ha je Ha OCHOBY
EKCIIEPHMEHTATIHUX Pe3yJITaTa JaTa KOMIIapaTHBHA aHAJIM3a KapaKTEPUCTHKA IIPEAI0KEHOT METOa
y oJ(HOCY Ha mocTojehie pesaBaHTHe METOIe MPEITOXKEHE Y HAydHOj JIUTEpaTypu.

3.2. OcBpT Ha pedhepeHTHY M KOPHITAEHY JUTEPATYPY

Toxom m3pajie aucepTaije KaHIUAaT je UCTPaXXHo mocrojehy pelleBaHTHY JIMTEPaTypy H
xopexTHo Haseo 121 pedepenmy koje ¢y on 3Hauaja 3a TeMy KojoM ce OaBH Amcepralyja.
Jluteparypa 1eoBuTO 00yXBaTa TPEHYTHO CTambe y 00JacTH HCTpaXXMBama Kao H JIe0 CTapHjHX
HCTpayKUBarba Koja Cy MOCIIYKIIIa Kao OCIIOHAII.

3.3. Omnc 1 aaekBaTHOCT IPUMELEHNX HaVIHIX METOAa

MeTononoruja ucTpaXkuBama y OKBHPY JOKTOpPCKe AMCEpTallije cacTojajla ce y ciaenehum
AKTHBHOCTHMA!

e IlpoyuaBame JOCTYIHE JIUTEPATYPE U3 00JIaCTH AUCEPTAIlH]je, pajlil careaBamba aKTyeaHOT
CTarba HayKe U TEXHHKE y YXKOj [ocMaTpaHoj 00acTH.

e (dopMuparse MoJa3HuX XunoTe3a u GopMynanyja Moryhux pemiema.

e [loTBpaa xumoTe3a pe3ynTaTiMa CHMYJIallfja

e (DopMHpame W aHAIM3a aHAIMTHYKHX MOJeNia KOji MOTY Ha OAroBapajylM HauHMH BEPHO
MPEJICTABATH KaPAKTEPUCTUIHO MOHAIIAKE IIPEIIOKEHE CTPYKTYPE M METOJIE.

e IloTBpma BAIUIHOCTH AHAIMTHYKAX MOJZENA Ha OCHOBY EKCIIEPHMEHTAIHO A0OHjeHHX
pesyiirara.

e VYmopeluBame eKCIEPUMEHTAIHHX pe3yiaraTa AOOMjeHHX IIPEAJIOKEHOM METOIOM ca
nocrojehuM MeTojamMa KOHTpOJNE MEKOr IpeKHjama, Y IIHPOKOM OICery IpOMeEHe
BpeaHoCcTH onTepehermka U yIa3Hor/u3Ia3Hor HalloHa.

e JlokyMeHTOBamE HJicja X FUXOBA TIPOBEPA.

[TprmMerbeHa METOI0I0THja Y TIOTIIYHOCTH OJIroBapa CTaHAapAHMa Hay4YHO-HCTPaKUBAYKOT
palia ¥ y carjlaCHOCTH je ca II0CTaBJbeHHM IIHJFEBAMA JIHCepTalyje.

3.4, IlpuMeHIJbMBOCT OCTBAPEHUX PE3VIITATa

HcrpaxuBama ¥ pa3Boj HOBHX CTPYKTypa M METOJA YNpPaBJbalbd MEKHM IPEKHIAambEM
IpeKrada y MIAPOKOM OICery IpOMEHE pajHMX IapaMerapa eHepreTCKHX IpeTBapaya, Jaja cy
pe3yiaTtate Koju TOKa3zyjy Ja ce MpeiodXeHa CTPYKTypa H METOJE MOTY KOPHCTHTH IIpH
IPOjEKTOBAILY MPETBApaya BUCOKE BPEIHOCTH e(pUKAacHOCTH IpeTBapama eHepruje. Pesynrar Tese
ce MOJKe TIPEJICTaBUTH Y OKBUDY JIBE IIEJIUHE.

Pesynrar npse HenwHe o0yxBara pa30j MarHeTHO CHMETPHYHE CTPYKType, ca CTpPYjHO
VIPaBJLUBOM MAarHETHOM CIIPETOM, CHMETpPHYHE pacrojeie pacumHor (iykca, MOrogHe 3a
HOpUMeHY y BHIIe-(a3sHHM HAIIOHCKHM TpeTBapaviMa i yIpoImheHOr aHaIHTHIKOT Mojiea ToMohy
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KOjer ce MO)Ke Ha OAroBapajyhd HauWH OPENCTABHTH KapaKTEPHCTHYHO MOHAIIAILE Pa3BUjeHE
CTpyKType. Pe3yitar npBe neirHe qucepTalyje JTUPEKTHO je IPUMEHEH Yy OKBHPY JPYyTe LEIHHE, ¥
OKBHUPY KOje je MpeasoKeH HOB METOJ| OCTBapHBama MEKOI IMpPEeKHIama, y LIMPOKOM OICEry
IpOMEHE DaJHHX IapaMeTapa €HEPreTCKHX TpeTBapada, YHoTpeboM HpeTXOJHO pa3BHjeHe
CTpyKType. Pesyirar apyre ueliiHe MpPeICTaB/ha HOB METOJ yIpPaBJbalkba MEKHM IIPEKHIAbEM Y
clayuajy aBo-(asHOI IpeTBapada KOjH Ce MOXe KOPHCTHTH HPH IIPOjeKTOBamy M peaaH3alliju
IpeTBapaya BHCOKe BPEAHOCTH e(hUKACHOCTH IIPeTBapamka eHeprije 1 IpeKuIadke yU4eCTaloCT .

3.5. O1eHa NOCTUIHYTHX CIIOCOOHOCTH KaHIIaaTa 3a caMOCTAlIHA HAVYHH paj

Ha ocnosy npernenane aucepranuje Komucuja npouemyje aa je xangunat Munan Ilajauh
II0Ka3a0 CIIOCOOHOCT 3a CaMOCTaJTHH HAayYHO-HCTPAXXHBAUKH paji IIOYEBIIH OJI CHCTEMAaTHYHOT
npersena JOCTYIHE JIHTepaType, pa3yMeBama U NPUMEHE TEOPHjCKUX U MPaKTHYHMX KOHLENATa,
nebunucama npobiema, pa3Boja HOBHX METOJa 3a pelllaBaibe I[IOCTABJLEHOI HpobieMa Kao H
aHaiaM3e Ho0HjeHuXx pesyirara. HaunH Ha Koju je HalMcaHa AHCEPTAlLHja U JONPHHOCH KOjH Cy Y
I50j TIPEACTaB/FEHH YKa3yjy Ha 3peNoCT KaHIMJaTa 3a caMOoCTalaH HAy4HO HCTPa)KHBAuKH pajl.
PesynraTe CBOjHX HCTpaKMBar-a KaHIHIAT je 06jaBro y yacomucHMa oJi MehyHapoHor 3Ha4aja.

4. OCTBAPEHU HAYYHH JOIMIPUHOC

4.1. Iprkas ocTBapeHnxX HaYUYHUX JOIIPHHOCA

OCHOBHHM Hay4HH JIOIIPHHOCH KOjH Cy OCTBapeHH y OKBHPY JOKTOPCKE AHCEpTalHje Ccy
ciaenehn:

e Pa3poj HOBe, MATHETHO CHMETPHYHE CTPYKTYpe, Ca CTPYJHO YIPaBJbHBOM BpexHolily
Koe(pHIHjeHTa Cripere, CHMETPHYHE pacrofieNie pacurHor ¢uiykca, IOrOJHE 3a NPHMEHY Y
BHUIIIe-(pa3HUM HAIIOHCKUM TIPETBapavnMa.

e Pa3poj ynpomheHor aHaJMTHUKOT MoJiesa, oMoy Kojer ce Moke Ha oJrosapajyhn Hauun
IpPEACTABHTH KAapaKTEPUCTHYHO IMOHANIAK¢ HOBE MAarHeTHO CHMETPHYHE CTPYKType ca
YIPaBJBUBUM KOS(DHUITH]EHTOM CIIPETE.

o VMameme Tpajarba PE30OHAHTHOT [IepUuoia MPUIKKOM IIPOMEHE CTamba IpeKuada u ypehame
eUKaHOCTH TpeTBapara CHEpruje y IOHUPOKOM  OICEry IIPOMEHE  BPEIHOCTH
yilasHor/uznasHor nHaroxa u ontepehema y cimydajy asodassor, buck/boost npocmepHOr
EHEPreTCKOr IpeTBapada, BUCOKE MpeKknuaavke (pekBeHIje, KOHTPOIOM MEKOT NPEKH/Iatba
OMORY CIPErHyTe HHAYKTUBHOCTH Ca CTPYJHO YIPAaJbHBEM KOS(HHITHJEHTOM CIIpEre.

e TlojenmocTaBibeibe HAUMHA YIIPaB/balkba MEKHM IPEKAAABEM Y IIHPOKOM OICErY IPOMEHE
BPEIHOCTH YJIA3HOT/H3JIa3HOT HAIloHa U onTepelierma ABO(asHOT ABOCMEPHOI €HEPrETCKOT
npeTBapaya, yIpaB/balbeM BPEJHOCTH Koe(HIHjeHTa clpere, 4rja ce BpefHOCT onpehyje
CaMo Ha OCHOBY H3MEPEHHUX BPEHOCTH YJIa3HOI/HM3JIa3HOT HAIlOHA IIPeTBapaya.

4.2. KpuTHukKa agaJan3a pe3yiIrara HCTPaKABarbha

CarnefiaBaleM IIOCTABJHEHUX IM/BEBA HCTPaXUBAMa, IIOJIA3HMX MPETIIOCTABKH U
ocTBapeHnX pesynrara Komucuja MoXKe Jla KOHCTaTyje [a je KagAuAaT YCIEIHO 0JroBOPHO Ha CBa
OuTHA UTarka W3 pobreMaTHKe KojoM ce 6aBu aucepranyja.

Pa3BHjena je opuruHajHa MarHeTHa CTPYKTYpa YIpaBJbHBe CIIpere H NpeacTajbeHa momohy
oArosapajyher aHaTUTHYKOT MOJeNa, JIOK je caMa MeTOJOoJNOrHja ojapehrBama Iapamerapa HOBE
CTPYKTYpPE CHCTEMATH30BAHA Y BHJLY MPEIM3HO JAeprHICaHUX KOpaKa.

Pa3BujeH je HOB METOJ[ yIIpaB/batha MEKHM IPEKHAkEM U Ha OCHOBY EKCIIEPHMEHTAIHHX
pesyirara NUpeACTAB/bEH KOMIAPATHBHH MpHKa3 yHanpehema KapakTepucTuka ABodasHOr
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nOpeTBapaya IPUMEHOM HMpPeII0KEeHOT METO/la, y OJIHOCY Ha mocTojehie MeTose AOCTYIIHE Y HAYYHO]
JHTEPATYPH.

KoMucuja xoHcTaTyje na Cy Hay4HH JOIPHHOCH OCTBAPEHH Yy JUCEPTAlHjH 06jaB/beHH Y
Hay4HOM 4Yaconucy MeljyHapoqHor 3Ha4aja xareropuje M21a u HaydyHOM Hacomucy MeljyHapogHoT
3Hauaja Kateropuje M21.

4.3, Bepudukaruia HAyIHEX JOIIPUHOCA

M3 Hajyxe obiiacTi HENOCPE/IHO Be3aHe 3a TEMY JOKTOPCKE JUCEpPTaIHje, KaHIHOAAT je
objaBuo cienehe pagose y MeljyHapOIHUM YacOIHCHMA.,

Mebhynaponau gaconuc o1 H3y3e€THUX BpeaHocTH, M21a

1. Pajni¢ M., Pejovi¢ P.. Zero-Voltage Switching Control of an Interleaved Bi-directional
Buck/Boost Converter with Variable Coupled Inductor, IEEE Transactions on Power
Electronics, Vol. 34, Issue 10, 2019, pp. 9562-9572, ISSN: 0885-8993,
DOI:110.1109/TPEL.2019.2893703, impakt faktor za 2017: 6.812

Mebynapomau yaconmc o1 BpXyHCKHX Bpeanocta, M21

2. Pajni¢ M., Pejovi¢ P., Aleksi¢ O.: Design and analysis of a novel coupled inductor
structure with variable coupling coefficient, IET Power Electronics, Vol. 11, No. 6, pp. 961-
967, 2018, ISSN: 1755-4535 (Print), ISSN: 1755-4543 (Online), DOI: 10.1049/iet-
pel.2017.0566, impakt faktor za 2017: 2.261

Caomnmrerse ca MeljyHapoJHOT CKyIIa MTAMIAHo y menau, M33

3. Pajnié M., Pejovi¢ P., Despotovi¢ Z., Lazi¢ M., Skender M.: Characterization and Gate
Drive Design of High Voltage Cascode GaN HEMT, Session: Power Converters an Devices,
Paper T1.2-3, 19th International Symposium Power Electronics — Ee2017, 18-21. October
2017, N. Sad, Serbia. Proceedings of 19th International Symposium Power Electronics -
Ee2017, eISSN: 978-1-5386-3502-5, DOI: 10.1109/PEE.2017.8171670

4. Pajnié M., Pejovi¢ P., Despotovié Z., Lazi¢ M., Skender M.: Design consideration for high
Jrequency LLC resonant converter with matrix transformer, Session: Power Converters an
Devices, Paper T1.2-4, 19th International Symposium Power Electronics — Ee2017, 18-21.
October 2017, N. Sad, Serbia. Proceedings of 19th International Symposium Power
Electronics - Ee2017, e[SSN: 978-1-5386-3502-5, DOI: 10.1109/PEE.2017.8171669

S.3AK/bYYAK U ITPEJJIOT

JloxTopcka jucepranuja kKauaunara Munana Ilajauha mojs HacnoBoM ,, VIIpaBbamke MEKIM
NpPEKHIameM KOoJ[ JBOCMEpHOT buck/boost mpeTBapada 3aCHOBAHO HA CJIEMEHTY ca CTPYjHO
peryiarcaHuM Koe(HIIHjeHTOM MarHeTHe cupere®, oJIHOCHO ,,Zero-voltage switching control of an
bi-directional buck/boost converter with variable coupled inductor je mammcama ma cprckom
jesuky. Jluceprammja je y cKIamy ca o6paslioNerheM HaBEASHHM Yy IPUjaBH TEME H CaapP:KH CBE
elEMEHTE KOjH ce 3axTeBajy [IpaBHIHHKOM O MOKTOPCKHM CTyaHjaMa EJIEKTpOTEXHHUKOT
dakynrera YuuBepsutera y beorpany.

V nmcepranyju je npeAcTaB/beHa HOBa MArHETHA CTPYKTYpa YIIPaB/bHBE MAarHETHE CIIpere u
OAroBapajyhu aHaMMTHYKK MOJIEN KOjU BEPHO OMHUCYje HEHO KAPAKTEPHCTHYHO MOHAIIABE, JIOK j€
camMa MeToJ0JIoTHja oJipehuBarba TapamMeTapa HOBe CTPYKTYpPE CHCTEMATH30BAHA Y BUY IIPELU3HO
JeQUHHCAaHUX Kopaka. Y aucepTaluju je Takohe NpemsioKeH HOB METOJ yHPAB/baba MEKHM
IpEeKUIabeM KOJ JBOCMEPHOT €HEPreTCKOr IpeTBapadya. MeTon je HMIUIEMEHTHAPAH, a MPeIHOCTH
HEroBe YNoTpeOe TEOPHjCKH M eKCIEepHMEHTAlHO ¢y BepubHKOBaHe Ha OCHOBY mopehema ca
pesynTaTaMa JpYyrHX METO/a IPEUIOKEHHX Y PpeJIEBAaHTHOj HAy4HO] JuTepaTypu. JIompHHOCH
IPOMCTEKIIN U3 OBE JMCEpTallije MMajy TEOPHjCKH 3Hauaj ¥ npuMeHy. TOKOM u3pazie JOKTOpPCKe
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JHCepTallije KaHIUAaT je I0Ka3a0 HeCYMIbUBY CIIOCOOHOCT 3a caMOCTallaH HayqHO-UCTPaXKMBAUKH
pan.

VY cknany ca mperxoaHo usHetmM, Komucmja ca 3amoBosscTBOM mpepnaxe HacrasHo-
HayuyHoM Behy Enextpotexuuukor ¢akyntera YHHBep3uTeTa y beorpamy npa ce JOKTOpcka
JIcepTandja IOJ HACIOBOM ,,YIIPaBJbarhe MEKHM IPEKHIAmeM KOJ JBOCMepHOr buck/boost
IpeTBapava 3aCHOBAHO HA €JIEMEHTY Ca CTPYJHO PEryTHCAHMM KOe(HIIjeHTOM MarHeTHe crpere”,
OIHOCHO ,,Zero-voltage switching control of an bi-directional buck/boost converter with variable
coupled inductor” kauymnara Muana [lajanha npuxsary, H3I0KH Ha YBUJ JaBHOCTH M YIIYTH Ha
KOHAYHO ycBajame Behy HayuHux obyiacT TEXHHUKHX Hayka YHHBep3HuTeTa y beorpany, xao u na
ce TocJie BeHOT yeBajama oqo0pH jaBHa ycMeHa ofl0paHa AucepTanyje.

V¥ beorpany, 23.12.2019,

YJAHOBH KOMHUCHJE

e

np Cno6oyan Bykocasuli, peioBEE podecop,
YuupepsureT y beorpany — EnextporexHuuku dpaxyareT

/

p Payusdie Bypuli, norent
Vuusepsuter y beorpany — Enextpotexsnuku dakyiarer

np Kapxo [ atiia, BUIIK Hay4HH fg(apaz[HHK
Yuusepsutet y beorpany — Uucruryr Hukona Tecna






