Yuusepsurer y Beorpaxy
Enexrporexnuuxu axyarer

HACTABHO-HAVYHOM BERY
Hpeamer: Pedepar o ypahenoj AOKTOPCKO] MpicepTauniy xanmunara Jejana Musomennha
Omnyxom Hacrasno-rayunor sehia Gp. 5018/15-3 on 24.02.2020. FOAMHE, UMEHOBAHH CMO 34 YJIAHOBE

Komucuje 3a npenies u oneny noxropexe auceprauuje kananaara Jlejana Munomesnha o HACTOBOM

Hose Texmuuie 3a yranpeljeme TPaHIHjenTHe
crabunHocTH aKTHBHEX AHCTPUGY THBHUX Mpexa

Hocne npernena nocrassmene aucepraumje u Apyrux nparehux Marepujana u pasrosopa ca KaHAHMZATOM,
Komucuja je caunnuna cnepchu

PEGQEPAT

1. YBOJ

1.1. XpouHonoruja onobpasamsa u m3pane AHCEpTALH]C

Kanpgupar  Jlejan  Munomesuh je 10.11.2015  ronune YICA0 JIOKTOPCKE CTynHje Ha
Enextporexuuukom daxynrery Vuusepsurera y beorpany.

Kanpunar je 30.05.2019. rogune npujasno TEMY 34 H3pafy JNOKTOPCKE AHCEpTaumuje Mmoj HacjaoBOM
.HoBe Texnuke 3a ynanpeheme tpansujenrie cradbumsnocty u perejHe 3AITHTE aKTHBHUX JUCTPHOYTHBHUX
Mpexca”,

Komucuja 3a crynuje tpeher crenena pasmarpana je 04.06.2019. roaune npeyor Teme 3a uspagy
AOKTOpCKE muceprauuje u ynyruna npeaior Komucuje 3a OligHy NOJOOHOCTH TeMe M KaHAWAATA HA
yesajawe Hacrapno-nayunom pehy Enexrporexuuaxor daxynrera.

Hacrasuo-nayuno sefie je nmenosano Komucujy 3a OLEHy YyCJIOBA M HPUXBATARKE TEME JIOKTOPCKE
nuceprauuje (Omiyka 6p. 5018/15-1 opn 26.06.2019. TOJINHE) Y CaCTaBy:

1. np 3opan Crojanosuh, Baupennu npodecop (Y Husepsuter y beorpany - Enextporexunixu daxynrer),
Ap Kapko Janna, sumy Hayunun capagHux (Enexrporexnuuxu uncruryr ,,Huxona Tecna”),
ap 3opan Panaxosuh, penosnu npodecop (Yausepsuter y beorpany — Enexrporextsmu daxynrer),

ap 3opan Jlasapesuh, pegosnn npodecop (Vaupepauter y Beorpany — Enexrporexnuaxu daxynrer) u

Lok W

np Hpenpar Credanos, sanpesnu npogecop (¥Ynusepsurer y Beorpany — Enexrporexunau (akynrer).
Hana 03.07.2019. rouue, kanmuzar je monarao JaBry ycmeny onbpany Teme nokTopeke Jucepranumje.

Hacrasno-nayano sehe je ycsojuno Mssemraj Komucuje 3a oueny ycnosa y npuxsatame Teme
noxropeke puceprauuje (Omnyka 6p. 5018/15-2 on 15.10.2019. rogune). Hacnos mucepranuje je, npema
cyrecruju Komuewje, npomemen y , Hose texnnke 3a yHanpehewe TPaH3HjeHTHE CTACUITHOCTH AKTHBHHX
AUCTPHOYTHBHMX Mpeka”. 3a MEHTOpa jucepTaluje MMEHOBAH je mp XKemko Bypumuh, Banpemuu
npogecop (Ynusepsuter y Beorpany - Enexrporexnmuxu daxynrer). Belie nayumux o6nacry TeXHUYKHX
Hayka Yuusepsutera y Beorpany nano je carmachocr ua npeasior Teme JokTopeke aucepraumje (6poj
oznyke 61206-4333/2-19 on 28.10.2019. ropune).




Kanampar je 24.01.2020. romune TPENA0 NOKTOPCKY AMCEPTALM]Y Ha Hpernien u oueHy, Komucnja 3a
cryauje tpehier crenena notepauna Je 04.02.2020. ropune ucnymenocr HOTPeOHUX YCIOBa 33 HOAHOLIEE
upezyiora 3a gopmupame Komucuje 3a nperien u OHEHY NOKTOpCke muceprauuje Hacrasho-nayumnom sehy
Enexrporexunuxor daxynrera. Hacrasmo Hayqso sehe umenosano je Komucnjy s3a nperen m OlIeHy
AOKTOpCKE nuceprauuje mox HacnosoM ,Hose Texuuxe 3a yaanpeleme TpansujenTHe craGWIHOCTH
aKTUBHUX THCTPHOYTHBHMX Mpexa” (Onnywka 6p. 5018/15-3 ox 24.02.2020. rOAMHE) Y CacTaBy:

L. mp XKemxo Bypumuh, saupenuu apodecop (Yuusepsurer y beorpany - Enextporexunuxu daxynrer),
ap Hapko Janna, BUIK HaydHu capagHuK (Enexrporexnuuku uncrutyr ,,Huxona Tecna™),
Ap 3opau Jlazapesuli, penosru npodecop (Yunpepsurer y Beorpany — Enextpotexnuuxu dakynrer),

Ap 3opan Crojanosuh, Banpennu npodrecop (Yuusepsurer y Beorpany - Enexrporexanuku daxynter) n
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ap Hpenpar Credanos, panpeann npodecop (Vuunepsurer y Beorpany — Enexrporexnuuky daxynrer).

1.2. Hayuna oGnacr gucepraiuie

Hoxropexa muceprauuja Jlejana Munomesuha noa HacrnosoM ,Hose Texmuke 3a ymanpeleme
TPAH3K]EHTHE CTAOHITHOCTH aKTHBHUX AMCTPUOYTHBHUX Mpesxa” Npunaia HayuHoj obnacTu EJIEKTPOTEXHUKE
H paiyHapeTBO, yXkoj HayuHoj obnacti Enexrpoeneprercku CHCTEMH, 32 K0Jy je MaTuyaH Exexrporexnnyn
axynrer Yunsepsurera y Beorpany.

Mentop noxropeke muceprammje je ap XKesvko ‘Byprumh, sanpensu npoecop Enexrporexuuuxor
daxynrera Yuusepsurera y Beorpany. Tlpodecop ap emko Bypummh ce Ayru HHM3 roamHa Oasu
HAYTHOMCTPAXKUBAYKHM PajioM Y 0ONAcTH HHTErpauuje oGHOBILHBHX U3BOpA eHepruje, wro je norapheno
PEICBAHTHUM Pa/IoBUMA KOJH CY HABEACHH NPUTMKOM IIpHjaBe Teme IOKTOpPCKE MHCEPTalin]e KaHIUAATA.

1.3. Buorpadcku noganu o KaHJIUIATY

Hejan H. Munomesuh je poljen 29.04.1991. rommue y Apanbenosiy. Ocnosy mkony ,I[Ipsu cprcku
yeranax” y Opaiy 3aspmmo je 2006, ropune, a HakoH tora u Texuuuky wxony ,,Munera Huxomuh” y
Apanbesniosiy. TokOM OCHOBHOT W Cpemmser obpasoBara noCTHrao je sanakene pesyntare Ha IPAABHOM
HUBOY Ha TAKMHYECHHMA U3 NPHPOIHUX U APYIITBEHHX HAYKA.

Crynuje Ha EnexTpoTexHuukom daxynrery y Beorpagy ynucao je 2010. roauue. Hurtomupao je na
oncexy 3a Enepreruky, cmep 3a Enextpoeneprercke cucreMe i TokoMm CTYZMja j€ OCTBAPHO NIPOCEYHY OLEHY
9,63. Munnomeku pan ,, Ananuza TPAH3KjEHTHE CTAOHITHOCTH BETpOENEKTPaHe NIPHKIbYYEHE Ha Paaujainy
Mpexy kopunihemem codreepa DIgSTLENT PowerFactory” onbpanno je 2014. ronune. Macrep crynuje je
ynucao 2014. rogune wa Enexrporexuuuxom ¢axynrery y Beorpany, na monyny Enexrpoeneprercku
cueremu. TokoM Mactep crysuja je nocTurao npoceuny ouery 10, a macrep pan moa HasuBoMm , Ananusa
npumapHe perynauuje dpexsenimje y mMukpompexama’ onbpanno je 2015. roanse. Mentop Ha wmspagu
AUTIOMCKOT M MacTep pajaa 6uo je npod. ap Keswko Bypumuh, Hoxropcke cryauje je ynucao ucre rogune
Ha Enexrporexuuuxom daxynrery y Beorpany, mozyn Enexrpoeneprercke mpewe u cucremu, rae je
TMOJIMKAO CBE HCIHUTE CA NPOCEHHOM OLEeHOM 10.

On 2014-2016. roaune 6uo je sanocnen y Enextporexuunukom uncruryry , Hukona Tecna”, y uenrpy
3a Enexrpoeneprercie cucreme. Ty je yuectsoBao na M3PAJIU CTY/H]a ENEKTPOCHEPTETEENX CHCTEMA KOje
obyxsatajy aHanusy crabuaHOCTH, perynauyjy Hamona W ()peKBEHIje, NPHKIbYYEE HOBUX H3BODA,
npoueHy ryburaka u nnaaupame. Ox 2016. rogume Je sanocien y komnauuju Global Substation Solutions,
rae ce 6aBu NOCHOBUMA NIPOJEKTOBAMA U HCIHTHBANA BHCOKOHATOHCKIX TpaHchOPMATOPCKUX CTAHHULIA.

Obnacru nayaHOMCTpanHBadKOr pana KojuMa ce 110 caza 6aBuo cy: HHTerpaimja 0OHOBILUBYX H3BOpa
CHEPTH]a, PENlejHA 3aITHTA, TPAH3U]EHTHA CTAGHITHOCT, perynanuja GppekBeHunje 1 HAIOHA, MHKPOMPEIKE H
AucTpubyupano remepucame. Ayrop/xoayrop je na 17 panosa (3 pana y melyynaponrom wacomncy ca SCI
mucre, 1 pap na melyymaponuoj xondepenumju, 3 pama y nomahum wacomncnma, 2 panma y momahum
30opHuLmMa panosa u 8 pasosa Ha nomahum/pernonanium kordepennujama).




2. ONUC THCEPTALHJE

2.1. Canpxaj gucepranuie

Hoxropexa muceprauuja noa uasusom , Hose Texuuxe 3a ynanpehewe Tpansujenrse crabunnoctn
aKTHBHUX IMCTPUOYTHBHUX Mpexa’ Hanwucana je Ha 138 crpaua (143 crpana ca npunosuma), opranuzosana
jey 7 nornassea, uma 119 cuka, 15 Tabena u nucty oa i4 pedepenuu. Hacnoss morasssa cy:

1. Vsopn,

2. Jlucrpubynpano renepucame u MHKPOMpErKe,

3. Yuanpeljeme crabuntoctu manux CHHXPOHUX reneparopa kopunihewem Oananche ummenance,

4. Ilpumena jenHO(a3HOr ayTOMAaTCKOr MOHOBHOL YK/bYUEHa Y AaKTHBHHUM AHCTPUOYTHBHUM

MpexaMma,

5. VYuanpeljeme CTabUNHOCTH MHKPOMpE)a TOKOM HecuMerpuauux nopemehiaja kopumhermem
UCHTPAITM30BAHOT CHCTEMA 3a CKITANMIITERLE EHEprHje,

Excnepumenranna sepuduxanuja rexnuxa u

3akspyuax.

2.2. Kparax npuxas nojenynadnux NOIJaB/ba

Y yBOAHOM mOrIaBibY Cy MedUHHCAHH TIPEAMET ¥ ILHJb UCTPKABAA, KA0 H MOTHBALK}A U 3HAYA)
TeMaTHKe koja je obpaliesa y mucepraumju. Jlar je Tipernex HajBaKHMjUX acmekara UHTErpaluje
OOHOBJLUBHX W3BOPA EHEPTHjE M pa3BOja MUKpOMpexa. KpuTHukiM ocBprom Ha cajamime crame y obnact
OpoBeMAaTHKe TPAH3HjEHTHE CTAGKIHOCTH AKTHBHHX AUCTPHOYTHBHIX Mpexa yKasaHa je norpefa H npakTHUHN 3HAYa]
Pa3Boja HOBHX TEXHNKA KOjé CY TIPEAMET JOKTOPCKe ANCepTALje.

Nlpyro nornassme ce neramuuje 6apu uHTErpajom AHCTPUOYHPAHOT FeHEepHCalba, TIe CY MPEerIeNHO
AATE NPE/IHOCTH M MAHE, K0 W OCHOBHH JIETA/bH O HAj3aCTyNJbeHHjUM TEXHONOTHjaMa AUCTPUOYHPaHHX
reneparopa. OnucaH je TPATUIMOKANHE KOHIIENT PeejHe 3aurTuTe y BUCTpuOyTHBHUM MpekaMa, Kao W
YTHLA] AMCTPUOYMPAHOT TeHepuCcaba Ha HheH pan. Jlepunucanu cy acmexTH M 3axTeBM NpomMcAHH
HAUMOHAIHUM M MHTCPHALMOHANHUM CTAHJAPAMMA Y TOMIEAY OCTPBCKON paja M crabumiHOCTH
macrpubynpanor reHepucama. JIati ¢y OCHOBHH HATHHH paza mukpoMpexa u npHkazan Hajuehu npumep
peryiauxone nerbe y caBpeMeHIM MHKPOMPEKAMA.

Y Tpehem nornasby je npukasana HOBa Texnuka 3a yHanpeherme cTraGuIHOCTH ManMX CHHXPOHHX
TEHEPaTOpa KOpUmNemeM KOOPANHUCAHE KOHTPONE GANaHCHE HMIEAAHCE U perynaunuje nobyae cuxpoHor
reneparopa. Jlara je Teopmjcka OCHOBA, HETATbAH MOAEN CBHX PENEBAHTHUX eNeMeHaTa OMTHHX 3a
padyhapcke cumynaumje, ka0 M aIrOpHUTaM y KOME je Mo Kopauuma AehHHHCAHO (GYHKIHOHHCALE
koopaunncaue koutposie. [leramno je objammena momuduxanmje ynpaB/baike NPOMEHJbUBE NOOYIHOT
CHCTEMa, KOja e KJby4Ha 3a OApIKAbe HAMOHA M (bpexBeH1Mje TOKOM TNpenasHUX mnpoueca GIUCKHM
HOMHHATHUM BpeaHocTuMa. Jlare cy amanmse senukor 6poja pasnnuuTux Clly4ajeBa, KOjH NOKPUBAjy
NMPaKTHIHO CBa pajHa CTama y KOjUMA CE CHHXPOHM IeHeparop Moxe Hafiu, TTopen Tora, y wumy
Bepu(UKalMje NPAKTHYHE NPAMILUBOCTH IPSJUIOMEHE TEXHUKE, AHANM3NAPAHA j€ NPUMEHA PasiMuUTHX
noOyAHKX cucTema. Y LHIBY CATJICaBaba HHBECTHLHOHE BPEAHOCTH NPUKA3aHA j€ EKOHOMCKA aHATH3a
HENOKYRHOT CHCTEMA 1 M3BPIIEHO Nopeljerbe ca TeXHHIKMM 1 EKOHOMCKHM GeHe()UTHMA TEXHIKe.

Y 4ersprom mornasiby je obpaljena npumena jennoasHor ayroMarcKor MOHOBHOT yKbydema y
aKTHBHUM aucTpuOyTuBHMM Mpexama. Jlar je KOHUENTyalH [pMKa3 3amTHTe ca jennodasHum
PHKIIO3EPHMA, KA0 M PasBHICHH alrOPHTMH 3a eNuMuHAIM]Y jesHodasHuX H ABOBA3HEX KPaTKUX crojesa.
Heramno je obpalien yruuaj mupmpexthor HATAjaba NPEKo CHpera JUCTPUGYTUBHUX TpaHchopmaropa u
TIPEIUIONEHO MHOBATHBHO PEIIee KPATKOCIOJHOT NPEKUJAua pPeai30BaHOr Kao »HHenrys” cnoj 3a
noGObIMAKE YCIOBA 38 IaAlIeHe eeKTPUYHOT nyka y KOMOMHAUMjH ca jenHODA3HUM ayTOMATCKHM TIOHOB
HUM yKibyuemem. Passrjen je KOHIENT KOOPAMHHCAHOT pafa cucTema JjensogasHor ayroMTCKOr IIOHOBHOT
YKIbYH€Hba U KPAKOCIOJHON NPEKUAAYa 33 PA3IHUYHTE BPCTE KBapoBa y aKTHBHO] IMCTPUOYTHBHO] MPEKH.
Ha cumynanuonum mogenuma cy ananusupana PasiuuMTa pagHa crawa u pasmuiutd nopemehaju, unme je
BEpU(UKOBAHA NPETIONEHA TEXHUKA 33 TUCTPUOYTHBHE MPENE CA PA3NTHYNTHM CTENOSHOM ebukacrocTH
Y3eMIberba (IMPEKTHO Y3EMIbEHE, Y3EMIBEHE NIPEKO HUCKOOMCE OTIIOPHOCTH U H30J0BaHE).




Ileto mornasse ce GaBu HOBOM TexHUKOM 33 yHanpeljere crabunHOCTH M cumerpupare pana
MAKPOMp®N@ y yCnosuma HecuMeTpuunnx mnopemehaja kopuimfiersem HEHTPaNnH30BaHOT CHCTEMA 3a
CKIANMIOTC:E enexTpuiHe eHepruje. Ilpukasan je komuenTt NPE/IONEHE TEXHUKE KOJa Ce CacTOjH O
Garepuje axymynaropa u MOHO(A3HUX TNpeTBAPauKUX OIOKOBA npexo kojux je moryhe acumerpuaso
UHjexTHpau/ancopGoparu aKTUBHY U DEAKTUBHY CHaly W THME OADKABaTH GanaHc CHAra W HAnoHa y
AKTHBHO] MKMPOMPEKH TIPH ACHMETPHUHHM KBapOBUMA y NIPUKIBYTHO] AMCTPUbYTHBHO] Mpexw. [Ipuxasana
Je crparersja npemTokeHMM cHCTeMOM ca PETYTAHOHNM MeT/bamMa M JaCHO npukasaHd Oemedutu
lipennoxene rexunke. Ha npumepy peanne tecr mpese KpO3 pauyHapcke CHUMYJalMje aHATH3HPAHH Cy
Jennodasuu u gpodasmm kparku CITOJEBH Y PA3IHYATHM PAfHAM CTAHMA THME Je usBprmena Bepudukanuja
TIPEJUIOEHOT HAYKMHA Peryauuje.

Y wecroM nornasmy je npukxasana CKCMIEPUMEHTANIHA BepHpUKALMja HEKUX Of MpPeMIOKEHHX
TeXHUMKA Ha saboparopujckoM  QusuaKom Mozety. Jlato je merammo ofjammeme CBHX ereMeHara
penesanTHyX 3a popmupame monena. Jatu ¢y netamu CEKYHJIAPHOT NOACHCTEMA Ca HIEMaMa JeI0Baba 1
JIOTHKOM Koja je xopumhieHa Toxom CKCNIEPUMEHTANHNX Mepera. M3spmena je Bepudukaumja npumene
GanascHOr OTHOpHMKA, ka0 M yrauaj MommdukoBane perymaimje n00yzie TOKOM NPENaZHOT pPexHMa,
AHaNM3Npana je 1 npuMena jenHodasHor ayTOMATCKOT NOHOBHOT YKJbY4€tba, ca M (e3 IpUMeHe OTIOpHHKa
3a jennodasHo Ganamcupamwe u obesbeljuBare cumerpruHor pana reneparopa. Mepema cy Bpiuena 3a
PasIMINTE THIIOBE KBAPOBA H 32 PA3THINTE HAMHHE TIPHKIbYIEHbA.

Y CeOMOM mNOrnaB/by Cy CyMMpaHM OCHOBHH 3aKbYILM NPEMETHE NOKTOPCKE AuCEpTaluje u
HarIAleHy 1eHH MIaBHK NONPHHOCH W MOTYRHOCTH NpHMeHe y npaxcy.

3. OHEHA TUCEPTAHMJE

3.1. CaBpeMeHOCT ¥ OPHIHHATHOCT

Hurerpaunja  obHOBIbHBHX M3BOpA CHEPTHJE Y eIEKTPOEHEPIeTCKH CHCTeM je jemam opn
HAJU3PKEHHJHX TPEHIOBA PasBoja MozepHe enepretuke. Meljyrum, Tpapunnonanuu €JIEKTPOCHEPTETCKH
CHCTEM HHje KOHUHITMPAH M Da3sBHjaH Tako ja nonpiasa AHCTPUOYMpPaHy NPOM3BOMILY H CTBapame
AKTUBHHX WMCTPUOYTHBHUX Mpexa, MTO je NOBENO N0 HH3a TeXHHUKHX npobnema y npouecy macoBHe
MHTerpaiuje oGHOBBUBHIX H3BOpPA Y AMCTPUOYTUBHUM Mpesxama.

Jeman oz ocHoBHEX npoGrema MHTerpaluje oOHOBIBHBHX u3BOpa AUCTPHOYTHBHY Mpeky je
OApIKAMC HUXOBE CTAOMIHOCTH Pana NpH KBApOBHUMA y NpHKIbY4HO| Mpenck. Konuent nuctpuGyrusanx
Mpexa ce GUTHO pasiukyje y ofHOCy Ha npeHocHe Mpexe, npe csera 3a60r cBoje panujanHe TONOOIH]E.
Ocnm Tora, KBapoBH y AMCTPHOYTHBHUM MpekaMa Cy MHOTo uemhn Hero y mpeHoCHHM Mpexama, Iia je u
YTPOXCHOCT IUCTPHOYHpPAHHX TeHEepaTopa MHOIo (pexBentHrja y omiocy Ha Benuke reHepaTropcke
Jenmuune. Jlucepraumja ce ynpaBo GaBM Pa3BOjeM TEXHHKA 3a YCMEHHO onpiasame cTabuiHocTd
nucTpuGyHpanux reneparopa TokoM nopemehenux PAZHUX peMHUMA U3A3BAHUM KBAPOBUMA y MPHKJbYUHO]
MpPEXKH. VYCNEIHO NPEBasHIMKEhe OBAKBHX ONACHHX PajHHX CTama JOBOAM J0 HH3a IO3UTHBHHX
CKOHOMCKHX W TeXHMuKHX eexara, jep ce moseliapa noysmamoct mmacmana eNIEKTPHUHE EHEPTHje u3
AuCTpHOYMpaHuX reneparopa, NpOAyxXaBa IUXOB KHBOTHM Bek u 00e3belyje Befia nosmamoct pana
LenokynHor cucrema. Ilpennoxene texunxe ynanpeljyjy ¢pyuximonanuocr AUCTpUOYTHBHHX MpeXa U Aajy
AONPHHOC 'y CMEPY MHXOBOT [ABEr pa3BOja KA0 HE3ABHCHHX (yHKUHONATHUX MHKpOMpexa, Koje
TIPENCTaBIbajy CABPEMEHH TPEHI pasBoja SJIEKTPOEHEPTETCKHX CHCTEMA, '

Texunxe npuxasaye y gucepranuju TPE/ICTABIBA]Y OPHIMHANIHA M HHOBATHBHA ellerha, Koja o cana
HUCY NOCTOjana y JIHTEPATYpH, HUTH y NpakTH4HOj Tipumenu. PasBujene cy Tpn HOBe TexHHKe Koje
omoryhasajy ywanpelewe TpansujentHe CcTaGUIHOCTH mucTpubympanor rewepucara. Passujena je
koopanHHCaHa KoHTpona OamaHcHe MMITenaHce ¥ cuereMa perynauuje nobyse koja obesbeljyje crabunan
paj reHeparopa i Hanajame noTpoLAaYa NpH KBApOBMMA H KPaTKOTPajHOj MPONIA3HOj HEPACHONOKHBOCTH
NpuK/byHe Mpexe. OBa TeXHUKa je Be3aHa 33 JOKATHy HHCTaMALK]y y Ciydajy IUCTPHOYHPAaHHX eNeKTpana
KOj& KOPHCTE CHHXPOHE reHepaTope AUPEKTHO NPUK/bYHEHE HA MPEXY, Kao MITO j€ YeCT Cilyuaj KOZ Mamux
XUJIPOCIICKTPANE U ENIEKTPaHa ca racHuM Typbunama u CYC MoTopuma. [lpyre ape passujene texuuke cy
BE3aHe 3a cucTemcko yHanpelelme TpaH3MjeHTHE CTAGHAHOCTH AKTHBHEX OHCTPUOYTUBHHX MpEXa.
Hpemnoxena je nmmnementaunja JennodasHor ayToMaTckor MOHOBHOT ViJby4€Hha V  AKTUBHHM
AUCTPHOYTHBHUM MPEXAMa Ca PEIIaBabEM CBIX nparehux npobiema Heonxomux 3a edukacho u 6e36eHO




xopumfierse Texunke. Passujena je Texnmxa 3a yHanpeljeme TpansujentHe crabunHocTH u CHMETPUPAHE
baza MuKpompexa KopuimhemeM HeHTPAIM30BAHOr GANAHCHOr CHCTEMA W WHOBATHBHOI HauMHA
fpenosnasarsa nopemehaja y muxpomperxu. 3a caxy ox Texnmuka Je fara KOMILTETHA MeToIONoruja U cau
TIOfaud  HEONXOAHHM 33 CaIVIeNaBabe pPeleBaHTHUX KapaKTEpHCTHKA MPEIOKEHHX  yNPaBJbauKHX
anropuraMa W TeXHWMKkuX pemersa. Ilomax n mpemmocrn y OZIHOCY Ha N0 CaZla Pa3BUjeHE TeXHHKe U
QITOPUTME CY JaCHO HA3HaYEHE NehHHACAEM [IABHUX HayuHUX fonpuroca u nopehemem ca pedepentrom
autepatypoM.  Bepudukanmja pana npemmoskenmx  TexHmka je u3BpmeHa Hajupe padyHAPCKHM
CUMynalHjamMa Ha cOQTBEPCKHM MOZEIUMA, A 3aTHM CY HaKe OJl NPEANIOKEHNX TeXHHKA Bepu(HKOBaHE U HA
dusnuknm naboparopujckum Monenuma KO3 EKITEPHMEHTAIHA MEPErba.

Pesyntaru Hayuno-meTpaxkuBaukor pajd cy 3a cBaky ON TEXHHMKa NyONHKOBAHM y HAY4HUM
Haconucuma oz MelynapoaHor 3nauaja.

3.2. OcBpt Ha pedepenTay u xopunifieny JIuTeparypy

Jlureparypa xopumhena y muceprauuju CalpXKH HajHOBMjE DafioBE pPeieBaHTHE 3a aHaNH3uPany
TpoGIeMATHKY, aTH HCTO Tako  pedhepentie CTapHjer aTyma Koje Cy 3HauajHe 33 IpeAMETHA HCTPAXCHBAA,
Hopen naunux panosa, mureparypa canpiu u pepepentie kmure. Bemukn 6poj panosa HOBHJEr JaTyMa
yKa3yje Ha aKTyelnHOCT obpaljese Temaruxe, mox Cy Y MMCEPTalH]H JacHO HCTaKHyTe HPEIHOCTH M
MHOBATHBHOCT NPEANOIKCHHX TEXHHYKHX pellela y OAHOCY Ha nocrojehy nureparypy. Ha ocuosy
Oubrmorpadexnx jenuunna nasenenux Ha Kpajy [ucepTaumje jacHo je Aa je KaHAMIAT AETA/bHO H TEMEIbHO
MCTPXKUO MDY HAY4IHY OONACT KOjOj AMCepTaluja npUIaza.

3.3.Onucwu ANEKBATHOCT NPUMEH-EHUX HaYIYHUX METOAA

Merognonoruja uerpaxusarmwa Y OKBUDY HPEJIONEHE JIOKTOPCKE AHCEPTALME Ce MOXKe nedunncaru
Ha chenehin Haunm:

¢ TPemIeA M CHCTeMATH3aLH]a HAJHOBHJHX MCTPAXKUBAA BE3AHMX 33 TPaH3M]EHTHE NPOLECE H PENejHy
SamTHTY aKTUBHUX THCTPUOYTHBHUX MPEXKa H MHKPOMPEIKa;

® YHO3HABAWE Ca OCHOBHUM NPHUMAPHUM PecypcHMa BUCTPUOYMPAHOT reHEPHCatba U YHPaBbAKHM 1
3aUITHTHUM CHCTEMUMA JUCTPHOYHPAHKX reHepaTopa u DHCTPHOYTHBHIX Mpexa,

® CamefaBambe MOTEHUHJATHO OMACHHUX PAfHUX CTama npobnema Koju ce jaBbajy: OCTPBCKM pay
reneparopa, ryburak cTaGuIHOCTH, HecUMETpHje Y CHCTEMY, NPEHANIOHH, SJICKTPHYHA H MEXaHHYKA
Hanpesama TOKOM MPeTa3sHUX NpPoIeca;

® pasBoj TexHuke 3a obe3beljusame crabunHOr OCTPBCKOT paja CUHXPOHMX TEHEPATOpa MPUMEHOM
OanaHcee wuMmenamce ca TIPCAYNPABILAILEM M MHOBATHBHON CHCTEMA Ynpasbama 106yaoM
CHHXPOHOI FeHeparopa;

®  pasBOj TEXHUKE 33 eIUMUHALH]y TIPONIASHUX KBApOBA y AKTHBHUM JMCTPHOYTHBHUM Mpekama
TPUMEHOM JeHO(A3HOr AYTOMATCKOT TOHOBHOL YKIBYUEHA Y3 YBEKABAILE U PEMIABabE NPobiema
Hapyliasata OpraHHuea y CHCTeMy | yHanpelema edukacHocTH MPEIJIOKEHE TEXHUKE,

© Da3BOj TEXHHMKE 33 CHMETPHpAMmE paja MUKPOMPEXKA TOKOM HECHMETPUYHMX DEKUMA TIPHMEHOM
UCHTPATM30BAHOT CHCTEMA 38 CKIAAMIITERE CHEPIUjE H MOHODAZHUX CHEPreTCKHX MpeTsapayda ca
MHOBATHBHHM KOHLENTOM YIIPaBJbarha;

®  (opmupare peanHHX DUMHAMMYKMX MOCTA AMCTPHOYTHBHHX TECT Mpexa y codTaepy DIgSILENT
PowerFactory nomohy rora je usspumeta CHMYJTAIM]A U TECTHPAHSE MPEUTOKEHHX TEXHUKA,

® JicTalbHa aHanv3a MpeNasHUX NPOLECA Y3 YBaKaBarbe OTpaHH4YCHHA, BANOPH3aLHje ePUKACHOCTH
TOXHHKA H NIETAJLHOT pasMaTpara cTabuIHOCTH AUCTPHOYHpaHHX TeHeparopa MPHIMKOM NPHMEHe
HPEJIONEeHUX TEXHHKA,

®  BepuQHKALMjA NPEIONEHHX TEXHUKA Ha peantom (usudkoM Mozmeny y maboparopujckam
yCII0BHMa.

3.4. IIpUMEeHLHBOCT OCTBADEHHX pesyJirara

Pesynraru npukazann y nucepraumju cy sepudurosanu kopumbemwem cumynamja na padyHapcKum
MOZIENMMA, &M j€ TIOPEJ TOTa H3BPLUEHA U eKCIEPUMEHTANHA Bepu(pHKaLuja HEKUX 07 PA3BH]EHHX TEXHHKA
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Ha naboparopujckom (usnaKoM Mozieny. 3a CBe HABEZIGHE Pe3yNTaTe je JaTa NpeuusHa METOZONIOIHja H
Mozienu koju ¢y kopuuihenu, ypawenn cy (uspuxa npouecu koju ce OZIBHJAJY ¥ aHATM3NPAHHM CHCTEMHMA
¥ JIMCKYTOBAaHA NMPUMEHA CBAKE ON TEXHHKA Y PEATHHM yomosuma, Ha OBHOBY MPETXOAHO HABEAEHOT
3aK/byuyje Ce Ha PasBHjCHE TEXHIKE UMy BEJIHKH MOTEHUHjal 3a npakTHIHY npumedy. Moryhe ux je
TIPHMEHUTH Ha HE3aBMCHE NUCTPUOYHpaHe TeHEPATOPE, AN H HA CHCTEMCKOM HuBoy. Ipemnoxene Texnuxe
Cy npEMEHJbUBE Ha noctojehie (Tpamuumonanue) koHnenTe AUCTPUOYTHBHUX MPEXKA, Tako /3 3a BUXOBY
MMIUIEMEHTALH]Y HH]€ HEONXOAAH Pa3Boj TENEKOMYHHKAHOHE 1 Apye HHdpacTpyxType.

3.5, Onena JOCTUTHYTHX CTOCOOHOCTH KaHANAaTa 33 CaMOCTaIHH HAVYHU pag

Ha ocrosy npernenane micepraunje Komucuja npouemyje na je kanmpar Hejan Munomesuh nokasao
CIIOCceOHOCT 3a caMocTaHu HAYIHO-UCTPDKUBAYKH Paji TIOUEBNIM OJi CHCTEMATHYHOT TIPervena pedepenTre
JHTEPATYPE, pasymMeBatba U NPUMEHE TEOPHJCKHX M MPAKTHYHUX KOHIENATa, reunucama npobnema, passoja
HOBHX TEXHHKA 33 PEINaBame aKTyeTHHX npobnema, Kao u aHAM3y pesysiTara W BepudUKaLujy pasBHjeHIX
TEXHHKA Yy CcOGTBEPCKUM M Ha NaGOpaTOpHjCKUM $usuirum Mopenuma. ucepraunja Je KoHUMnmpana u
HallMCaHa Ha HauWH Jla YKasyje Ha 3PENoCT KaHAMAATa 33 CaMOCTAIHY Hay4HO-HCTpakuBadkH pag, O Hay4HO]
SPCIOCTH KaHAMAATA M HAYYHO] BPEAHOCTH Pe3yNTarTa, Koje je MOCTHrao Y CBOJO] JHCEpTaUmjH, TOBOPH U
penaruBHO Benmuiky Opoj MyOIHKOBaHKX pamoBa, rae Je xanaunara Ha nomahum u MehyHapoHuM ckynoBuMa
TPE3EHTOBA0 NIE0 CBOJHX PESYNTATA TPEN CTPYIHOM Jjasnomty. Tlocebro TpeGa wcrahu na Jje xaumupar
HaNMCao U MyOIMKOBAO TPH PAia y HAYYHUM uaconucuma ca SCI JHCTE, NIPA 4eMY j& CBaKU 0/ pajioBa Besau
32110 JeHY OJi TPH PasBUjEHE TEXHUKE y OKBHPY JIOKTOPCKE JUCEPTAIH]E.

4. OCTBAPEHY HAYYHU JONIPHHOC

4.1, Tlpuka3s oCcTBapeHUX HAYMHAX NONPHHOCA

U'nasuy nayunn gonprnocu koju cy OCTBapeHH y OKBUPY NOKTOPCKE AucepTauuje cy cneaehu:

® PpasBHjEHA j& OPHIMHANAH AITOPUTAM M TEXHHKA 3a ynanpehemwe crabunnocty mucTpubyupanux
TCHEpATOpa ca CMHXPOHHM MaMMHAMA TIPU  JAEIOBaHY TPONONHOL ayTOMATCKOT TIOHOBHOT
YKIbYHEIba Y aKTUBHAM NMCTPHOYTHBHHM Mp@Xama NPHMEHOM KOOpAHHUCAHE KOHTPOJIE OTOUHE
GanancHe uMnenaHce ca cucteMoM 3a Npeaynpasbae ¥ Moau(pukoBane perynauuje moGymaHOr
HarOHa TOKOM NPETa3sHOr NpoLeca;

e yuanpehen je cucrem ynpasibamwa n00yRoM  aucTpuOyHpaHuX CHHXPOHHX reHeparopa npu
TpaHsujenTHUM mopemehajuma kpos yBolewe curnana 6psune u yraonor ybp3awa poropa xao
HOBHX YHPaBILAUKHX MPOMEHIBMBHX 33 CHCTEM HATIOHCKE PEryNiaLyje,

® pasBHjeHa je HOBA TeXHHKA Koja YKIbYUyje NpUMEHy jenHo(asHOr ayTOMAaTckor MOHOBHOL
YKJbydetba y akTHBHUM IMCTPUOYTHBHHM MpPEXaMma H MpemioKeH ATrOPUTMY 32 BHEHO eHKACHOC
cnposoheme Ge3 notpebe 3a meljycobHoM KOMYHHKALHJOM peJieja ¥ HUCTPHOYTHBHO] MpexH;

® pa3sBHjeHA je HOBA TEXHHKA KOOPAUHUCAHOT pana jenHodazHOr ayTOMATCKOT MOHOBHOT YKIbYUEHa Ca
KPaTKOCHOJHIM TPEeKH AaYUMa ciperuyrum y ,,Hentyn” criojy 3a ywanpeljeme NOY3IAHOCTH ralicHha
CGNCKTPUYHOT Jlyka MPH  NpONasHuM  jexsodasium u  npodastum KBAPOBMMa Y AKTHBHO]
MECTpHOYTHBHO] MpesH,

© pasBMjeHa je HOBAa TEXHWKA 3aWTHTE | yHanpelema cTabunHOCTH MUKpOMpexa ca
HCHTPATU3OBAHHUM CHCTEMOM 3 CKNAIUIITEHE IEKTPUUHE CHEPTHjE U HE3ABMCHHM MOHBO(A3HUM
HHBEPTOPHMA,

° PasBUjeH je HOBH AIrOPHTAM 33 YIpaBbare OATAHCOM AKTHBHMX CHArA Yy UHIbY CHMETPUPAH-a
HAOHA W CTPYja Yy MHKPOMpEXaMa Npu  ACHMETPULHHM nopemehajumMa y npUKLYuHO]
DACTPUOYTHBHO] MPEXH.

4.2. Kpuruuka ananusa PE3YNITATA HCTPAKHBAHKA

Carnenapaiem noCTaB/BEHHX IMHIBERA HCTP@OKHBABA, TONA3HMX MNPETHOCTABKH M OCTBAPEHHX
pesynrara Komucuja Moxe ja xoncraryje aa je kasammar YCNEMHO OJIOBOPHO Ha cBa OHTHA MHTama M3
npobremarike kojoMm ce Gasu Iucepranuja.




Passujene cy opuruHanHe u MHOBAaTMBHE TexHuke 3a yHaupehemwe tpansujentue crabunnocru
AKTUBHHX JUCTPHOYTHBHHX MpEXa ¥ MUKpPoOMpeska. JleTabHO Oy M3JI0%eHH CBH OHTHH KOpaud y pasBojy
TEeXHHKa W HPYKEH YBHJI V ACTalbe MOjena Ha kojuma je BpimeHa BepudHkaudja. JACHO M KOHIM3HO je
usBplieHa BepuHKaLHja TEXHHKA HA COPTBEPCKHM H eKCIHEPUMEHTATHHM MOJEINMa, YHMe je noTBpleHa
BHX0BA QYHKIMOHATHOCT.

Komucuja xoncraryje fa ¢y HayqHH NONPHHOCH OCTBAPEHW y AMcepTauuju o0jaBJbeHH ¥ HAYUYHHM
gaconucuma meljyrapogHor 3naqaja kareropuje M21 (2 pana) u HayuyHoMm yaconucy mMeljyHapoaHOTr 3Havuaja
kareropuje M22 (1 pax).

4.3 Bepudukanuja Hay4HHX JOIPHHOCA

Kanmunar Jlejan Munomesuh je no caga o6jasuo ciexnelie pagose peneBasTHE 3a JOKTOPCKY JAHCEPTALM]Y!

Bpxyncku mehyaaponsau yaconuc kareropuje M21:

1. MiloSevié, D, Purisié, Z.: A new technique for improving stability of distributed synchronous
generators during temporary faults in a distribution network, International Journal of Electrical
Power & Energy Systems, vol. 100, pp. 299-308, 2018 (IF=4,418 3a 2018. roguny) (ISSN 0142-
0615) (DOI: 10.1016/j.ijepes.2018.02.009)

2. Milofevi¢, D, Puridi¢, Z.: Technique for stability enhancement of microgrids during unsymmetrical

disturbances using battery connected by single-phase converter, IJET Renewable Power Generation,
2020 (IF=3,605 3a 2018. roanny) (JSSN 1752-1424) (DOI: 10.1049/iet-rpg.2019.062)

Hcraxnyu mehynapoanu yaconuc kareropuje M22:

I. MiloSevi¢, D., Purii¢, Z.: Single[Iphase reclosing technique for reducing islanding events of
distributed generators during temporary faults, Infernational Transactions on Electrical Energy
Systems, vol. 30, no. 5, Article ID: 12311, 2019 (IF=1,314 3a 2018. roguny) (ISSN 2050-7038)
(DOI: 10.1002/2050-7038.12311)

Hayuny yaconucH HauMoHaNHOr 35a4aja xkareropuje M51:

1. Munomesnh, [{,, Dypumuh, XK. VYuanpeljewe crabunnocru muctpubyupaHux reneparopa
xopumliersem Oamancuux ortnopuuxa, Euepeemura, Fxowomuja, Exonozuja, 6p. 3-4, crp. 22-28,
2016 (ISSN 0354-8651)

2. Munowesuh, ., Mutposuh, M., Craunojesuh, J, Doplesuh, A., Buopau, P.. Huuamuuxo
MOJCMABAKE pejiejHe 3amTuTe v AWCTPUOYTHBHO] MpeXH ca AUCTPHOYHPEHHMM TeHepHCArheM,
Enepzemura, Exonomuja, Exonozuja, 6p. 3-4, crp. 328-335, 2017 (ISSN 0354-8651)

36opuuuy gomMahux/pernoHaNHUX HAY4HUX CKYIIOBA kareropuje M63:

1. Muaowesuh, [I., Bumaxosuh, M.: Anamisa tpansmjentHe crabmiHOCTH BeTpoeliekTpaHa ca
IBOCTPAHO HAMAJaHOM ACHHXPOHOM MAUIHHOM OPH KPATKUM CNOJEBUMA Y MPUKJEYYHO] MPEIKH,
Meljynapoonu nayyno-cmpyunu cumnosujym HHOOTEX-JAXOPHHA, son. 14, crp. 239-244, 2015
(ISSN 978-99955-763-6-3)

2. Mnnowesuh, JI,, Bypnmuh, XK. Ananusa npumapue perynauuje QpexBeHUMje ¥ MUKPOMpPeKaMa
ca OOHOBJ/BMBHM H3BOpHMA ¥ OaTepHjama 3a CKIQNMINTEEhE ENEKTpPHuUHE enepruje, Meljynapoouu
Hayyno-cmpyunu cusnosujys HHOOTEX-JAXOPHHA, son. 15, ctp. 137-142, 2016 (ISSN 978-
99955-763-9-4)

3. Munowesuh, [, Dopliesuli, A.: Tlpumena GanaHCHe MMNEHaHCE 3a OAPNKABE CTAOHITHOCTH
nuctpubyupannx  reHeparopa, Mefynapoonu  nayuno-cmpyunu - cummosujym  HHDOTEX-
JAXOPHHA, Bont. 17, crp. 162-167, 2018 (ISSN 978-99955-763-3-7)

5. BAK/BYHYAK H IIPEJUIOT

Hoxropcka nrcepraiiuja noa HasuBoM ,, Hose Texnuxe 3a ynanpeljesme Tpausujentne ctabuanocTn
axTHBHHX Aucrpubyrusnux mpexa” kojy je KoMmucuja mpernenana nokasyje IOTOYHY HAy4HY 3pPEJIOCT
kaupunara Jejana Munomesuha, [{ucepraumja je ypalieHa y ciknanmy ca oOpasliomerheM HaBEAEHHM y
IpUjaBH TeMe U CaipXH CBE EIEMEHTe KOJH Ce 3axTeBajy lIpaBuiHHKOM O JIOKTOPCKHM CTYAMjama
Enexrporexuuuxor daxynrera Yuusepsurera 'y beorpany.




Y mucepranmju je pemaran npoGiem TPaH3UJEHTHE CTaGUITHOCTH AKTHUBHUX IUCTPHOYTHBHUX MpEXa.
Kpurnuxn je anannsupano crame y oBoj o6nacri, AepHHHACAHE OCHOBHE KAPAKTEPUCTHKE noctojeiux TexHuka u
ykasaHo Ha norpely pasBoja HOBHX HANPENHHJHX TEXHUKA H QIFOpHTaMa ynpasibama. Y AHCEPTaUHjH Cy
[PCMVIOKCHE W METa/bHO aQHATM3MpaHe TPH HHOBATBHE TEXHHKE 32 yHanpeheme crabuanoCTH
UCTpUOYHPaHHX FEeHEPATOPa ¥ AKTUBHHX mucTpubyTusHuX Mpexa. JleraHo je uanoscena METOJIONOrHja U
M3BPIICHA BepudUKaunja Ha PAuYHAPCKAM U excnepuMenTanium mogenuma. CuMynanuje u mepema na
CKCTIEpUMEHTANHOM MOAeNY HOTBPhYy npakTuuny 3Havaj u npamocTH PasBHJEHHX TEXHHKA y OJHOCY Ha
nocrojeha pemewa. IToxasano je na npeanowene Texumke MOTy 3HA4aHO YHANPEAUTH EKCTUIOATALHOHE U
TEXHUMIKE yCIIOBE pana AMCTPHOYMPaHUX I'eHEpaTOPa U MUKPOMPENKA.

Pesynrare nponcrexite us ucrpanusama CTPOBEACHOT y OKBUPY JIOKTOPCKE NMCEPTALMje KAHITHIAT je
objasno y Bopmehnm wmeljynaponsum vacomucuma TMPE3CHTOBAO y HacomucuMa i koHepeHmujama
HanHOHaNHOr 3Havaja. Hucepraumja ompaxcasa crnocoBrocT KaH/IMaTa 13 WJeje MPETBOPH y TEXHHHYKA
PCILICIbA y PATyHAPCKAM MOZENHMA, 3 HAKOH TOTa Ha eKCIIEPHUMEHTATHOM naboparopujckom mopeny. Ha
OCHOBY YBHIA y NOKTOPCKY AHMCEpTaljy M o6jaBsbeHe pajoBe KaHmmmara Komucuja koncraryje na
AOKTOPCKA JucepTauuja Cafp>kKH OPHIHHANAH H CaBpEMEH Hay4yHH JNONPHHOC Yy 0ONacTv TpaHsujeHTe
CTabHITHOCTH aKTHBH X MHUCTPUOYTHBHUX MpeKa.

Kaunupar Ilejan Munowesuh nokasao Je cnocoGRoCT 32 camocTanau Hay4HH pap, mTo moTBphyje
6poj HayuHuX pasoBa KOjU Cy y Be3u ca muceprauujom. Ouemyjyhu noxropeky JUCEPTAIH]Y ¥ YHEHULTY 12
je ananusupana npobnemaruxa aKTyenHa W CaBpEMEHa M [a CaAPKM HaydHE JONPUHOCE, Kowmucuja
KOHCTarTyje fia je kanauaar ejan Munowmesuh, MAacTep HHIKEHEP eNEKTPOTEXHHKE H PAYYHAPCTBA, HCIYHUO
CBE ycnoBe NpeapHijeHE 3aKOHOM O BHCOKOM obpasosamy, Crarytom u IlpaBunuuiom o JOKTOPCKUM
cryamjama Enexrporexuuaior daxyirera Ynusepsurera y Beorpany.

Hmajyhu y Buny mnapeneno, Komucuja npemnaxe Hacrasno-nayunom sehy Enexrporexunuxor
daxyntera Yuusepsurera y Beorpany na ce moxropcka Aucepranmja noj Hasusom ,,Hose texmuke 3a
yHanpeheme TpansujentHe cTaGHIHOCTH AKTHBHHX AucTpubyTHBHMX Mpexa” kaHmupara Hejana
Musnomenuha npuxsaru, uanoxu na VBHJI JABHOCTH U YNIYTH Ha KOHAYHO ycBajame Belty nayunux obnacru
TEXHUYKHX Hayka YHuBepsutera y Beorpany.

Y Beorpagy, 22.05.2020. ronune

YJIAHOBH KOMICHIE
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