YHUBEP3UTET Y HOBOM CAY OBPA3AL 6.

OAKYJITET TEXHUYKUX HAYKA HOBHU CAJl

MN3BEHITAJ O OHEHU JOKTOPCKE JUCEPTALIUJE
-00aBe3HAa caip’KMHA- CBAKA PyOpHKa Mopa OUTH MONYHeHa

(cBM mopmany ymucyjy ce y oaronapajyhy pyOpuky, a Ha3uB U MECTO pyOpHKE HE MOTY C€ MEHaTH

VI N30CTABHTH)

MOJAII O KOMUCHJIN

1. JlaTtym u opraH KojH jeé IMEHOBAO KOMHCH]Y

28.02.2017., nexan ®axynrera Texuuukux Hayka Hosu Cap, pemieme 6poj 012-199/2-2016

2. Cacras KOMI/ICI/Ije Ca Ha3HaKOM HMMCHa W NPE3MMCHA CBAKOI' YjaHa, 3Bamka, Ha3WBa YK€ HAY4YHC

obnactH 3a Kojy je u3abpaH y 3Bame, [aTyma u300pa y 3Bame U Ha3uB (akynrera, yCTaHOBE y KO0jOj
je 4JaH KOMHCH]e 3aI0CIICH:

np Brnamumup Crpesocku, pen. mpod., enexrpoenepreruka, 29. 5. 1997., Gakynrer TeXHUYKUX HayKa,
Hosu Can, npenceaHuk

ap Hymko bekyr, pea. mpod., enekrpoenepreruka, 13.10.2004., GakynTter TexHHUYKMX Hayka, HoBu
Cap, wian

np Hparan IlonoBuh, pen. mpod., enexkrpoeHepreruka, 13. 10. 2004., dakynTer TEXHUYKHUX HayKa,
Hosu Can, uwnan

np Ilpeapar Credanos, nonent, enekrpoenepreruka, 26. 2. 2010., EnextporexHuuku QakynTer,
Bbeorpan, unan

np Aunpuja Capuh, pea. npod., enekrpoenepreruka, 1. 1. 2015., dakynrer TexHudkux Hayka, HoBu
Can, MmeHTOp

Il IOJAIIM O KAHJUJATY

1. Hwme, ume jeqHor poauTeIba, Mpe3uMe:
Anexcanpgap, XKusomup, CenakoB

2. Jlatym poljema, ONIITHHA, ApHKaBa:
17. 3. 1981., Comb0p, Cpbuja

3. HasuB ¢akynrera, Ha3WB CTYIMjCKOI NpOrpama IHIUIOMCKUX aKaIeMCKUX CTyOHja — MacTep H
CTEYeHH CTPYYHH Ha3HB:
Qaxynrer TexHUYKHX Hayka, HoBm Capn, PauymapctBo m ayromaruka, JIMIITOMHpaHd HHXEHEP
eNIEeKTPOTEXHUKE U padyyHapCTBa - MacTep

4. TomwHa ymmca Ha TOKTOPCKE CTYMje U Ha3UB CTYIHjCKOT Iporpama JOKTOPCKUX CTyIHja:
2011., Enepreruka, eIEKTPOHUKA U TEICKOMYHUKAIIN]E

5. HazuB ¢axynrera, Ha3MB MarucTapcke Te3e, HaydHa 00JacT U AaTyM of0OpaHe:

6. Hayuna obsact U3 Koje je CTeueHO aKaJeMCKO 3Bahe MarkucTpa HayKa:




111 HACJIOB JOKTOPCKE JUCEPTALIUJE:

OnrumaiHo YIipaBJbalb€ MUKPO MPCKaMa y KAPAKTCPUCTUIHUM palHUM PCIKUMUMaA

IV IIPEI'VIEJ JOKTOPCKE JUCEPTAIIUJE:
Hagecru kpatak cajp:kaj ca Ha3HaKOM Opoja CTpaHa, II0TJ1aBJba, CIMKA, IeMa, IpahMKOHa U CII.

JlokTopcka mucepTalidja OaBH Ce aHANU30M pajia MHKPO Mpexa y TpHU THUIMYHA ONEepaTHBHA
pexuma pazna. [IpBu, MOBE3aHH PEKHM pana, y KOjeM je MHUKPO Mpeka [OBe3aHa Ha TJIaBHY
JUCTPUOYTUBHY MPEXKY, NMPU YeMy jeé OCHOBHM LIWJb pajia ONTHMHU3AlHUja paja MHUKPO MpPEXe Y
TIoTJIely €KOHOMUj€e, EMICH]€ YIJbeH-THOKCUIA W/ WK CTaOMITHOCTH paja. J[pyru, OCTPBCKH peXKUM
pana, Ipu YeMy je OCHOBHH IIWJb CTaOWJIaH MpeNa3ak M3 MOBE3aHOT y OCTPBCKH PEXHM paja, y3
OZIp)KaBambe yUECTAHOCTH W HATOHA y OKBUPY TEXHWUKHX Tpanuia. Tpehu, xaBapujcKu pexum
pana, Koju ce noralja MPUITMKOM HEIUIAHUPAHOT MPENacka y OCTPBCKH PEXHM pajia, MPH YeMy je
OCHOBHH IIWJb OJIpXKABaH¢ HaMajarba KPUTHUHMX ToTpolnava. Kputepujymu pama u onepaTHBHE
CTpaTeruje pas3juvuTh Cy y CBa TPHU paHa pexuMa.

[pemioxkeH je HOBU IIEHTPATHW30BAaHW KOHTPOJEP, 3aCHOBAH HA TEXHOJNOIHMjH BHIIE-areHTHUX
cucreMa, Koju omoryhaBa KOOpIMHAIMjy CBa TPH peXuUMa pana U 00e30ehyje jemHoctaBHY
KOHDUTYpAIHjy ¥ KOMOHHAIN]Y ONTUMH3AIMOHUX KPUTEPUjyMa, y3 yBaKaBarbe HIMPOKOTr CKyma
OMNEPATHBHHUX OrpaHHYerha. [IpeokeHn KOHTPOIep MUKPO MPEXe CACTOjH CE O] areHTa PeaHoOr
BpeMeHa (3aIy’)KEHOT 3a YIpaBJbaibe y 3aTBOPEHO] TMETJbH M OJpKaBame YIeCTAHOCTH), arcHTa
OMEPATHBHOT IUIAHHUpamka (3aIy)KEHOT 3a ONTHMH3AIMjy paja) M areHra crama (3aJyKeHOr 3a
cBeOOYXBaTHO HATJICAALE pasia, IPUKYIUbAE MT0JaTaka U KOOPIMHAIIN]Y areHara).

KoHTposep MUKpO Mpexe ca NMpeAoKEeHHM areHTHMa pa3BUjeH je W TEeCTUpaH Ha TUIMUYHOM
nprMepy MHKPO Mpexe. Pesynrati cuMmynandja W HBHXOBa aHalIW3a JETAJbHO CY MPUKA3aHd Y
JIOKTOPCKO] AUCEPTALIH]jH.

duznuky onwuc pana: 9 mormasiba / 95 crpana / 106 uurata / 3 Tabene / 19 ciuka / 0 rpaduxa / 0
npuiora

\Y BPEJHOBAIBE NIOJEAMHUX JEJIOBA JTOKTOPCKE JMCEPTAIIMJE:

Y rnaBu 1 jgat je yBoj, Ilie je CaxKeTo MpuKazaH Iperjel JOKTOPCKE AKcepTaldje, Ha OCHOBY KoOjer
YHTaNal] MOXKeE JIa CTEKHE 3Hame MIOTPEOHO 32 pa3yMeBame MaTepHje KOjOM ce KaHAUIAT OaBu.

VY rnaBu 2 mpukazaH je KOHIENT MHUKPO MpeXe KOju oOjallmhaBa OCHOBHE THUIIOBE W [aje Iperiie
MOTHBAIIU]j€ 32 YBOhemhe MUKPO MpPEkKa, MPEAHOCTH U N3a30BE Y UMILIEMEHTALIH]H.

VY maBu 3 gar je nperyien nocrojefinx Meroia y ONTHMU3AILU]H, YIpaBibalkby U PErylaluju paja MUKPO
Mpexa.

VY rnaBu 4 f#aT je npuka3 JUCTPUOYHPAHUX SHEPreTCKHX pecypca KOju ce KOPHUCTE y MMIUIEMEHTALM]H U
eKCIIOATaIMji MUKPO MpeXKa.

Y rnaBu 5 neduHHCaH je MpoOIeM YIpaBibakba MUKPO MPEKOM Ca MPUKA30M YIPaBJbaukuX (DYHKIH]a.
Takole, objamrmere Cy OCHOBE IIEHTPATN30BAHOT U JIEIIEHTPAII30BaHOT YIIPaBIhamka.

VY maBu 6 IpeIIOKeH je MOAENl HOBOT KOHTPOJEpa MHKPO MpeXe KOjH Ce 3aCHHBA Ha BHIIE-areHTHOM
cucremy. Jedunucana cy Tpu pexxrma paja: MOBE3aHH, OCTPBCKH M XaBapHujcku. Takole, mpukasaHu cy
ANITOPUTMU U (QYHKIMje KOje ce KOopHcTe y cBakoMm o mux. OOjalimeH je paj KOHTpolepa y JBe
perynannone koutype: P-f u Q-V. Takole, mpukasan je MOy 3a MPOTHO3€ MOTPOIIELE M MPOU3BOIE
OOHOBJFUBUX U3BOpA EIEKTPUIHE CHEPTH]e.

VY rmaBu 7 mar je omMc TECT CHCTeMa KOpUIIheHOr 3a NMPHMEHY IMPEeIUIOKEHHX METOZa W alrophTama.
Takole, natu cy u pe3ynraTi CUMYanHja, Kao U aHAIU3a JOOUjeHUX pe3yJrara.

VY rnaBu § matu cy 3aKJpy4ld JTOKTOPCKE OucepTanuje W Moryhu mpaBuu Oyayher pama y mpeaMeTHo]
obmacTH.

Ha xpajy, y rmaBu 9 gar je cnmcak kopumrheHe urepaType.

VI CIIMCAK HAYYHHUX U CTPYUYHHUX PAZJOBA KOJU CY OBJABJbEHU NJIN
IMPUXBAREHU 3A OBJAB/BUBAILE HA OCHOBY PE3YJITATA HCTPA’KUBAIbA Y
OKBHPY PAJIA HA JOKTOPCKOJ JUCEPTALINJN

TakcaTHBHO HaBEeCTHM Ha3WBE pasioBa, e M KaJa cy obOjaBibeHH. [IpBO HaBecTH HajMame jefaH paj




00jaBsbeH wim npuxBaheH 3a objaBipHBame y yacornmcy ca |S| ymcre omHOCHO ca JcTe MUHHCTapCTBa
HaQ/UIEXHOT 3a HAyKy KajJa Cy y NHTamy JIPYIITBEHO-XYMaHHUCTHYKE HAayKe WIW paJoBe KOjU MOTY
3aMeHNTH OBaj ycnoB 1o Ol.janyapa 2012. romgune. Y ciydajy pagoBa npuxBaheHHX 3a 00jaBJbUBAMSE,
TaKCATHBHO HABECTH Ha3MBE PaJIoBa, Iie U Kaaa he OUTH 00jaB/beHN U PHIIOKUTH TIOTBPAY O TOME.

1. A. Selakov, D. Bekut, A. T. Saric, "A Novel Agent-based Microgrid Optimal Control for Grid-
Connected, Planned Island and Emergency Island Operations,” International Transactions on
Electrical Energy Systems, Vol. 26, No. 9, pp. 1999-2022, 2016. (M22)

2. A. Selakov, D. Cvijetinovic, L. Milovic, S. Mellon, D. Bekut, "Hybrid PSO-SVM Method for
Short-Term Load Forecasting During Periods with Significant Temperature Variations in City of
Burbank," Applied Soft Computing, Vol. 16, No. 1, pp. 80-88, 2014. (M21)

3. S. llic, A. Selakov, S. Vukmirovic, A. Erdeljan, F. Kulic, "Short-Term Load Forecasting in Large
Scale Electrical Utility Using Artificial Neural Network," Journal of Scientific and Industrial
Research, Vol. 72, pp. 739-745, 2013. (M23)

4. A. Selakov, S. llic, S. Vukmirovic, F. Kulic, A. Erdeljan, Z. Gorecan, "A Comparative Analysis of
SVM and ANN Based Hybrid Model for Short Term Load Forecasting,” IEEE Power & Energy
Society (PES) Transmission & Distribution Conference, Orlando, FL, USA, 2012. (M33)

VI 3AK/bYUYIIM OJJHOCHO PE3VYJITATU UCTPAKNBAIBA

VY 0B0j JOKTOPCKO] IUCEPTalMju MpPEAIoKEH je HOBH KOHTpoJiep MUKpo Mpexe. OH je 3acHOBaH Ha
COPTBEPCKMM areHTuMa M JUCTPUOYHpaHO] YIpaBbaukoj apXWUTEKTypH, LITO JoAaTHO moBehaBa
POOYCHOCT YHTABOT YIIPaBJhauKor cucTemMa. KOHTposep MUKpO Mpexe yHampeljyje KBaIUTeT pajga MUKPO
Mpexxe kpo3 mnoBehawe poOycHocTH Ha WHTepHe M ekcrepHe mnopemehaje, mosehame mnoysgaHocTH
Hamajamba KPUTHYHHUX TTOTPOIIAYa, CMAlkEeHhe TPOIIKOBA pajia M ONTHMHU3AIIN]Y EMHUCH]E YIJbeH-IHOKCHIA.
[peniokeHO pellicihe je TeHEPUYKO M CKANAOWIHO, a CaMHUM THM MOXE Ja Ce KOPHUCTH Y MHKPO
MpeXama pa3InuuTor THIA, CTPYKTYpe U BeJIMYKHE, YKIby4yjyhu maiie, cpelbe, 11a Yak ¥ BeJIMKEe MUKPO
Mpexe.

VY omHoCcy Ha JI0 caja pa3BHjeHa pellema, y OBOj JOKTOPCKO] AUcepTaluju BepudukoBana cy cieneha

yHarnpehema:

- Hoeu moden konmpoaepa — IpefnoxKeHu ¢y copTBEPCKH areHTH 3a pellaBame 00jequeHOr pobiema
ylpaB/bakba ¥ ONTUMH3ALM]E Pafa MUKPO MPEXe TOKOM CIEHM(PHYHUX YCIOBa XXHMBOTHOI IMKIYyCa.
KonTponep MHKpo Mpexe MOXKe ce KOPUCTHTH Y CBa TpU PEKHMa paja MHKPO Mpexe (IOBe3aHH,
OCTPBCKU U XaBapWjCKH) W paiu y oba omepaTuBHa Moxa (pax y peasHOM BpPEMEHY U pax y MOAY
OTIepPaTHBHOT IUIaHUpama). JlomaTHo, oOyxBalieH je W XaBapHjCKM PEXKHM panaa, KOjH je 10 caja
yrIaBHOM OHMO 3aHEMapeH y Hocaj ITyOJHKOBaHHM HCTPaKHBAKBUMA.

- Cseobyxeamnocm 6poja u épcma GenuduHa Koje ce OnmuMusupajy — MPEIJIOKEHO pellemhe y3uMa
3HavajaH Opoj BeNMYMHA TPWIMKOM ONTHUMH3alWje, INTO MpelcTaBba YHampehewme y omHocy Ha
nocrojehe Mojerne. JlogaTHu MONPUHOC MPHIMKOM ONTHMHU3AIMja OJHOCH CE Ha MOJEIN 3a MPOrHO3e
MOTPOIIHE U MPOU3BOAKEe OOHOBJEMBHX M3BOpa €HEpruje, Koju omoryhaBa ontumuzanujy u Oymyhux
cTamba MHKPO Mpexe.

- DaexcubUnHa ONMUMUAYUOHA BULUEKPUMEPUJYMCKA PYHKYUja ca TIONECHBUM TESXKUHCKIM (akToprMa,
KOja OCTBapyje pasiUuuTe ONTHUMH3AIMOHE IIUbEBE (EKOHOMHja, CTAaOWMIIHOCT M EMHCHja YIJbEH-
JIMOKCH/IA), TOmTYjyhu pa3iuduta TEXHHYKa M HETEXHHUUYKa OrpaHHYera Koja 00e30elyjy dusuuku
NPUXBATIBHB PaJl MUKPO MpEXKe.

VIl OLHEHA HAYMHA ITPUKA3A U TYMAUYEA PE3YJITATA HCTPA’KUBAIBA
ExcrimImTHO HaBECTH O3UTHBHY WM HETATHUBHY OLICHY HAYMHA TPHKa3a U TyMadema pPe3yiraTa
HCTPaXMBamba.

JIOKTOpCKOM AMCEPTAIMjOM Cy CBEOOYXBAaTHO, CHCTEMATHYHO W KOPEKTHO:

1) ommcane mocTojehe TEXHUKE peryalije U yIpaBbaba PaJIoM MHKPO MPEXa;
2) mpeaIoKeH HOBH MOJEN KOHTPOJIepa MUKPO MPEXKE;
3) mpuMereHH HOBH NPHUCTYIH M aJTOPUTMHU Ha KOHKPETHOM TECT CUCTEMY, H




4) naTH 3aKJbYYIH U JaJbi MOTYIH TPaBLH UCTPAKUBAA.

TyMaqu,e 3aKJbydaKa je jaCHO, HEABOCMUCIICHO U UCTPAKMBAYKN KOPCKTHO. CBu H06I/IjeHI/I peE3YITATH CY
CTaBJbCHU Y )106ap KOHTCKCT U NPpHUKa3aHU NPEriicJHoO.

IX

KOHAYHA OLHEHA JOKTOPCKE JUCEPTALIUJE:

ExcrummnutHO HaBeCTH Jia JIM AUCepTalja jecTe WIN HUje HAIMCaHa y CKJIaqy ca HaBeIECHUM
00pas3noxemheM, Kao U Jla JIM OHa CaJipXKU WIN He caJipKu cBe OUTHe eneMenTe. JaTu jacHe, IpelusHe u
KOHIIM3HE OJIrOBOpE Ha 3. U 4. nuTame:

1.

Ja v je qucepTanyja HalMcaHa y CKIaay ca o0pas3sioxKemheM HaBeJCHUM Y IPHjaBH TeMe

JlokTopcka aucepTaiyja je y MOTIYHOCTH HAallUCaHa y CKIAAy ca 0Opa3IokKeHhEeM HAaBENCHUM Y
TIpUjaBU TEME.

Ja mu aucepranuja caapKu CBe OUTHE eJIeMEHTE

HOKTOpCKa z[HcepTaqua CaJIpK1 CBEC OWTHE eleMEHTE.

ITo yemy je AucepraIyja OpUTHHANAH JONPHHOC HAYITH

JlokTopcka aucepTalija Mpemiaxe HOB MOJEN BHILIC-areHTHOr KOHTPOJIEPa MHUKPO MpEKe.
[pemnokenn MpHUCTYN peliaBa 00jeNUbEHU MpoOJieM perynaije U ynpaBibamka PajoM MHUKPO
Mpeka TOKOM KOMIUIETHOT JKMBOTHOI IMKIyCa, Yy TPH PEXUMa paja MHUKPO Mpexke (TOBe3aHH,
OCTPBCKM M XaBapWjcKM) M oba omepaTHBHa Moaa (pax y peajHOM BpEMEHY U paj y MOAy
OTIEPATHBHOT TUIAHUPAma), TIe Cy KPUTEPHjYMH paja W OMEPaTUBHE CTPATErHje pasiudyuTe y
CBUM cilydajeBuMa. JIOKTOpcKa qucepTalyja Ipeinaxe HOB MPHCTYH ONTHMH3ALMjH Paga MUKPO
MpeXe M y3uMa 3HaudajaH Opoj KpHUTepHjyMa IPWIMKOM ONTHUMH3aldje, IITO IpelcTaBiba
yHanpehewe y omHocy Ha mocrojehe mozene. Haenene cy mpemHocT QuieKCHOWIHE BHIIe-
KpUTepHjyMCKe (YHKIMje ca IOJCCUBHM TEXKWHCKUM (aKTopuMa, KojuMa C€ jeAHOCTaBHO
OCTBapyjy pa3IMuuTH ONTUMH3ALMOHH 1IUJHEBH.

Henocranu qucepranyje ¥ lUMXOB YTULA] HA PE3YATaT UCTPAKHBAHA

JlokTopcka auceprandja Hema HeJNOCcTaTaka Koju OM MMaly yTHIA] HA OCTBAPEHE pe3yJTaTe
HCTpaKHBabha.




X  MPEJJIOT:

Ha ocHOBY yKyITHe OlieHe AucepTaluje, KOMUCHja MpeJuIaxe:

- 1A ce JIOKTOPCKA JMCepTanHja MPUXBATH, a KAHIWIATY 0J00pH 00paHa

Ha ocHoBy npeTxoiHO n3HeTnXx unmeHuna, Komucuja npemiaxe 1na ce JOKTOPCKa JucepTanuja
1071 HA3UBOM OnmuMaino ynpaesmoarse MUKPO Mpeicama y Kapakxmepucmudnum paonum
peosicumuma, XKauauaara Anekcanpa CenakoBa MPUXBaTH U KaHAWAATY 0100py o0paHa.

1p Bragumup Ctpesocku, pea. mpod.

ap Aymko Bekyt, pen. npoo.

np Hparau [ToroBuh, pen. npod.

np Ipenpar Credanos, TOLEHT

np Aunpuja Capuh, pen. mpod.

HATIOMEHA: Unan koMucHje KOju HE el J1a TIOTIIUIIIE N3BEITa] jep e He CIIaXKe Ca MUIUbEHEM
BehuHe WaHOBa KOMHUCH]E, TY)KaH je Ja YHeCe Y H3BeIITaj 00pa3ioKeme OMHOCHO pa3iore 300r Kojux He
e J1a OTIHIIE U3BEIITa].



