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1. YBOJ

1.1, Xpomosioruia ogo0papaiba U n3pajie juicepraije

Kanminar Mapxo baruh je yincao foxropeke akajgemeke cryjje EnexrpoTexnuke u pauyHapersa
26.12.2010. ropune, Ha smonyny CodTBEPCKO MHIKEHEPCTBO, Ha LIEKTPOTEXHHUKOM (PaKkyaTeTy
Vuusepsntera vy beorpamy. Y TOKy cTymmja, KanmuaaT Mapko bartuh je monoxuo cse ucnure
npeasuhiene CTYAMjCKEM TUTAHOM M mporpamMomM  mojynia 3a  Co(TBepeKo HHIKEmEPCTBO  ca
npocednom oneronm 10. Takohe, kKanauaar je xao npeaycnoB 3a rojiarame HCIHTa Ha 13a0paHoM
MOJIYJTY MOTOKHO 1 JIBa gonyrcka uermra (Onepartusiy cuctemn | 1 base mojaraxa 1),

Ha ocunoBy ommyke Hacrapuo-nayqsor sehia 6p. 6p. 3058/2 on 28.12.2010. romune, Crynujexn
nporpaM je sanodeo y mnponehnoM cemectpy ikoncke 2010/2011, na ce pok 3a 3aBpuieTax
JOKTOPCKHX CTyjMja padyHa oj NOYeTKa Tor cemectpa, carnacHo Crtaryty YHHBEp3HTETa y
Beorpagy n Craryry Enexrporexumukor daxynrera. o uereky 3aKOHCKOT poKa 3a 3aBprieTak
JOKTOPCKHX AKajeMCKHX CTy[uja, Ha 3axXTeB CTyAeHTa, OJ00peHo je MPOAYXKEHmE poka 3a
3aBpiLIeTAK CTYAMja 3a ABa cemectpa, carnacHo CratyTy Ywupepsutera y beorpaiy u Craryry
[ TeKTPOTEXHIIKOT (AKYIITETA, KA0 H JOJATHO MPOAYIKEH:E 3a TOAHMIY fana na octoBy Onyke 24-
06/03-2010/5035 o1 06.02.2018. rojune.

Kanmiaatr Mapxo bartuh je 23.6.2016. rojmne npujapro Temy 3a y 13pajy JT0KTOpCKe cepraiyje
oz, HacioBoM ,.Software system for multi-criteria planning and management of hybrid microgrids*
(.COTBEPCKH CHCTEM 33 BUIIE-KPUTEPHjYMCKO [UIAHHPAE M YIPaBIbabe XUOPHIHOM MUKPO-
MPEXOM ).




pasMarpaia Mpejior TemMe 3a u3paay HOKTOPCKE JMCEpTaLfje 1 [PEUIor O OleHH MOJA00HOCTH
Teme U KaHaujara yryruna Hacrasno-naydnoM Behy Ha ycpajarbe.

Ha cempmuy Kommucuje 3a crymmje tpeher cremena, oapxanoj 28.6.2016. ropune, KomucHja je

HacraBro-HaydHo Behe EjekrpoTeXHHIKOT (aKyITeTa je Ha CeHHIH 6p. 801, ompxanoj 5.7.2016.
ropune (Omryka 6p. 5035/10-1 ox 11.7.2016.romiHe), ©MEHOBAO Komucnjy 3a oueny ycrnosa u
NPEXBATambe TEME JOKTOPCKE JIUCEPTalnje ¥ CacTaBy:
o yip bomko Huxomuh, pegosun npodecop, EaekTpoTexHnyKy (axyirer YHuBEp3uTeTa Yy
beorpany
e jp Mnanen Cranojesuh, gouent, Pauynapcku daxynrer y beorpany
o ap Kemxo Pypuumh, rouent, Enextporexnuuky Gpaxyirer VYuupep3utera y beorpaiy

3a MeHTOpa je IIpeaIoKeHa:
o sp Cama Bpanem, peioBen npodecop, EneKTpoTeXHUIKH ¢axynrer YHuBepzuTera y
beorpany

JaBHa ycMmena otOpana IpeioiKeHe TeMe JJOKTOPCKE nucepTauuje obasibena je 2.9.2016. romine,
Ha ENexTpoTexXHIYKOM (GaKynTeTy, Ipejl HMEHOBaHOM Komucujom. Komucuja je 3aubydnia ja je
KaHTIAAT Ha jaBHOj YCMEHO] OIOpaHu NpEeioKeHe TeMe NOKTOPCKE Jucepraiuje 10010 OUeHy
,.3aI0BOJBHO .
Komicrja 3a cryumje tpeher creremna je pasmarpajia jesIHOTIacHo  TPUXBATHIA  H3BENITA]
Komucuje 3a olleHy ycioBa i HpuxBararba TeME JOKTOPCKe aucepraiije kanmujara Mapka
Batuha. Hacrasro-nayuno pehe Enexrporexumukor gaxynrera y beorpany yepojuiio  je VI3Bernaj
Komucuje 3a olileHy ycIoBa | IpHUXBaTarba TeMe JIOKTOPCKe jucepranuje kanjpaata Mapka baruha

oJuTyKkoM 6p. 5035/10-2 o 1.11.2016.rojtmune.

Behe nayunux ofnacri TeXapukuX Hayka YHMBEp3urera y Beorpany je Jfano carijacHoCT Ha
npeior Teme JokTopeke fpcepranpje Mapka bariha mon nacioBom JSoftware system for mulli-
criteria planning and managemeni of hybrid microgrids® (.Codrrepcku cucrem 3a BUlle-
KPUTEPHYMCKO TIIAHIPAILE U YIIPABIhAFE XUOPHIHOM MHKpO-Mpexom ) ojutykom 6p. 61206~
5813/2-16 o 21.11.2016.

Kanguaar Mapxo barih je 30.8.2018. rojune npenao ROKTOPCKY JEcepTaiuly MoJl HacHIOBOM
LSoftware system  for multi-criteria  planning —and management of hybrid microgrids*
(.,CodTBepcKH cHCTeM 32 BHIIE-KPHTEPH]YMCKO [INAHMPAIbE M YAPAB/babe XHOPUAHOM MHKPO-
MpeXoM ™) Ha TIperie] v OleHy.

Komucuja 3a cryimje tpeher cremena je na CBOjOj COTHHIH, onpxano] 4.9.2018. ropune,
TOTBPJIANIA MCITYIREHOCT MOTPEOHMX YCIIOBa 33 TMOJHOLIEHE Hpejjiora Hacraguo-naydnom Behy
FnexrpotexHuukor daxysirera 3a (Qopmupame Komucnje 3a mpersiefl i OLEHy AOKTOPCKe
nucepTaiije U jeJHOTIACHO NpUXBATHIA YTaHOBE Komucuje 3a mperiery v OLeHy JOKTOopcKe
JcepTaimje y cactaBy:
o ap Cama Bpaneni, peropiu ipogecop, EIEKTpOTeXHUUKH axynrer Yiupepzurera y
beorpany
o sp bomko Hukosuh, pegorau npodecop, ENeKTpoTEXHHIKY daxyyrrer Yuupepsurera y
beorpany
o np Huxona Tomaresuh, nayunu capajnik, MHCTHTYT Muxajsio [ynun y beorpany.

Ha ceyunuu Hactapno-payunor Beha, ojpxanoj 11.9.2018. roaguue, jpouera je omyka (6poj
outyke 5035/10-3 0,1 20.9.2018. rojne) o UMEHOBAILY Komucuje 3a nperiiefl ¥ oleHy JIOKTOPCKe
jmcepranpje kamuigara Mapka batuha 1o nacioBom .Software system for multi-criteria planning
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and management of hybrid microgrids® (,,CoprTBepckn CHCTEM 38 BUILIE-KPUTEPH]YMCKO
NTaHHPAEbE U YIIPaBIbarbe XHOPUIHOM MUKPO-MPEKOM ) Y IPOLIHPEHOM cacTaBy:
o 1p Camwa Bpameui, peJoBHH npodecop, Enexrporexmpuky pakynter YHHBEP3UTETA Y
beorpany
o gp Bomko Huxomuh, penosru npodecop, ENEKTPOTEXHIIKA (axynrer YHupepsurera y
beorpany
o ap Huxona Tomaiesuh, nayunu capagHuk, MHCTHTYT Muxajno Hynun y beorpany.
o ap Muno Tomamesuh, penoBuu mpodecop, EneKTpoTexHiuKi (axynrer YHuBeEp3uTeTa y
beorpany
e np Kemko Bypumnh, nouent, EIeKTpoTeXHHIKA daxynrer Yuusepsurera y beorpany

1.2. Hayuna o6JacT juicepTainje

JloxTopcka aucepraije kananjara Mapka Bartuha moj nacioBoM ,,Software system for multi-
criteria planning and management of hybrid microgrids® (,,CodTBepcku crcTEM 3a BHIIC-
KPUTEPHjyMCKO TUIAHUPAIbe M YNpaBibabe XHOpHuInoM MHKPO-MPEKOM) PHITAJa HayuHO]
obnactu Texnuuxux nayka - Enexmpomexnuxa u padyHapcmeo, a yxa HayuHa obusiact je
Pauynapexa mexuuka u ungpopymamurd, 3a Kojy je ETeKTpoTexHIKi daxynarer YHuBEp3ureTa y
beorpany matindaH.

JIMEHOBAHI MEHTOp JIOKTOpCKe Juceprangie je mpod. ap Cama Bpaner, xoja je TeHepaiHu
aupexrop  Mneruryra Muxajno [Tymuu® ¥ peloBHK npodecop Ha KaTeapu 3a padyHapeKy
TeXHWKY 1 UHPOPMATHKY Ha EIeKTPOTEXHHUKOM daxysrery Yuuepsurtera y beorpany, akTuBHO
ce GaBy HCTP@KUBATLEM W3 HaBeJeHE Hayune obnacti. TpenyTHo je anra)xoBana # y HacTaBu Ha
npeavery ,,CopTBEpCKH CHCTEMH 33 pajly peaiiom spemeny” (13J1111CCP). Fben ncrpaxuBadru
pajl je ycMepeH Ha CHCTEME 3a NOAPIIKY OJUIyduBalby, Kao M CHCTEME Gazupane Ha 3HaLY #
ceManTHaKonM web-u 1 e Y nomenyTEM obnacTuma je o6jaBuia npexo 240 panosa, o Kojux je 50
y MeljyHapOIHUM Yacomicnma.

1.3, buorpadcky i1oJany ¢ KaipuaaTy

Mapro baruh je polierr 6. nopembpa 1985. rojune y Beorpany. Perybmixa Cpbuja, o ona
Uacnasa u majke Corbe. OcHOBHY HKOJY ., ByK Credanosuh Kapah je 2appiiio 2000, rojne y
Beorpajiy ca oJIMdHHM yCIeXom, kao hak renepaiije. MareMaTiHyKy THMaH31}y je 3aBpLiio 2004.
rOIMHE ca OJIUHIM yeriexoM. TOKOM OCHOBHOT H CpeAmer 00pasoBarba OCTBApHO je 3anaxene
pesysTaTe Ha TAKMHUYEIbAMA n3 00NACTH MATEMATHKE, (pu3HKe U CPIICKOT je3uKa.

EnextpoTexuiuk (akyrreT YHUBEp3UTETa y beorpaiy ynucao je HKoJICKe 2004/2005 roaune, a
auromupao je 2008. ropune, na Oncexy 3a TenekoMyHHKaiuje ¥ nHGOpMarone TEXHONOTH]E.
McTe rojaHe yImeao je JUmnIoMeKe akaieMcKke (Macrep) cryauie Ha ucTom (GaKyaTeTy y OKBHPY
Mojyna CHCTEMCKO WFIKEEepPCTBO M PafiHo KOMYHUKalH]e, KOje e TOTOM 3aBPLIHO MOUETKOM
2010. romupe. Kpajem wucre roamHe ynucyje JOKTOPCKE aKaleMcKe CTYJUjE HA MOLYIY

Co(TBEPCKO HHKEHEPCTBO, T10]i MEHTOPCTBOM npod. ap Came BpaHeti.

Y toky Tpajara JUINIOMCKHX aKaJleMCKHUX cryapja, kpajem 2009. ropmme, 3anocido ce Kao
MCTpaXKHBay MPHIpPaBHUK y WHCTHTYTY JMuxajio Tynun™, v onesbemny Fraunhofer-Pupin Joint
Project Office, 10]1 BOHCTBOM T'€HEPAIHOT AMPEKTOpA WHCTHTYTA mpodp. ap Came Bpaneni. Ha
NOBULNMIN UCTPAKWBAYA TIPUIPaBHIKa Y MHCTATYTY CTEKA0 je 3HauajHo pajHO HeKycTBO panehu na
npojexTy MuHICTapCeTBa [POCBETE, HAYKE H TEXHOIOWKOT pa3Boja Penybmake Cpbuje (TP-32010)
a1 Mel)yHApOIHIM MCTP@KIBAYKAM TIPOjEKTHMA (IHAHCHPAHUM O/ CTpaHe Epponcke Yuuje y
okBrpy CeaMor OKBUPHOP Tporpama # Xopu3oHTa 2020 y ofnactu lipuMene  HanmpeiHux
HGOPMAIOHNIX ¥ KOMYHHKALHOHNX rexponorpja (MKT) y noveny enepreTcke eduxacnocTy H

06IORLUBHX M3BOpa edepruje. € TrM y BEM, Paino je na pasROjy COQTREPCKOr OKPYXEHha 32




MOJIEITOBAIbE, CHMYJAIM]Yy 1 YIpaBibarbe OOHOB/BMBHM H3BOpUMA eneprije Kao Hu FbHXOBE
mHTErpanije y T3B. JaMeTHe Mpexe” (Fp7 Energy Warden, 6p. 246745), pa3Boj HHTENUT€HTHHAX
crctema 3a rmopehame enepreTcke e(pUKacHOCTH KOMIIEKCHUX o6jexara momyT aepoapoma (fp7
Cascade, 6p. 284920), pa3Boj ajropurama u VKT uadpacTpyKType 3a MHTEIHMIEHTHO yIPaB/batbe
EHEepreTCKUM pecypcimMa Ha HHBOY MOjeIMHAYHNX CHTHTETA Ka0 W FHHXOBOT yAPYXKUBAk:a y
xnacrepe (Fp7 Epic-hub, 6p. 600067). TpenyTHO je aHTaKOBaH Ha IPOjEKTHUMA H2020 InBetween
(6p. 768776) 1 H2020 Respond (6p. 768619) Ha pa3Bojy HAMpPEAHIX CHEPreTCKUX CEPBHCA HA 6a3u

cloud pemema u Internet of Things (IoT).

V 3Baibe HCTp@KUBAY capamHyK u3abpaH je na Hayunom Behy MucruryTa , Muxajro Ilymun™ y
Beorpany 28. maja 2015. ronune. Y TOKy J0Cafallmber HCTPaXHBadKor paja KanIuaaT Mapko
Baruh 610 je ayTop MM KOayTOp TPH paja y qacomucuMa ol meljynapoHor 31auaja (KaTeroprja
M21), 3aTuM ocamiaecT pajaoBa Ha xoHdepenimjama o Mel)yHapogHor 3Havaja (kareroprja M33),
YeTHPH pajia Ha KoH(epeHnujaMa 0/l HalkOHaIHOT snauaja (xkateropuja M63) xao n Beher 6poja

TEXHHUKMX pelleha y OKBHpY npojexara Munucrapersa Hayke H TEXHOJIOMIKOT  pa3Boja
(xareropuja M85).

CnyKp Kao PELEH3EHT PEeHOMHPAHHX meljynapognux uacomuca Energy Conversion and
Management, Energy and Buildings u Applied Energy. ¥ Toxy 2017. ronune 610 je aHTaXKOBaH Kao

cTioJpHM CTpyurbax EBporicke Komucuje 3a morpebe rnpoueca epajlyalipje npojekara y OKBHPY
rtosuBa H2020-LCE-01.

2. OIUC TACEPTAIAJE

2.1. Cajnpka qucepraiiie

Joxropcka jucepranmja MoJ  HaCioBOM JSoftware system for multi-criteria planning and
management of hybrid microgrids® (.,CodTBepckn cucTeM 3a BHIIE-KPUTEPU]YMCKO 1TAHUPAE 1
yIIpaBbamke XHOPUIHOM MAKpO-MpeXOM™) Harmcana je Ha 198 crpana KyHamor Texcra Ha

enrteckoM jesuky, ca 40 ciuka, 10 tabena 1 79 nymepucanux jeiaquna. Jlucepraipja 10 popMu
{4 CTPYKTYPH HOTIYHO OL4roBapa YyTcTBY 38 OBITHKOBALE JIOKTOPCKE jlcepTaiije Y HUBep3uTeTa
y Beorpany. Jlncepraumja cajpii HaCIOBHY CTPaHy Ha EHIICCKOM 1 CPIICKOM J€3UKY, CTpany ca

nHdopMALIHjaMa O MEHTOPY 1 IAHOBHMA KOMUCH]E, 3aXBATTHIE, ancTpakT pajia Ha eHIrJIeCKoM u
CPTICKOM je31Ky, cagpikaj, 7 roriapba i 2 npuiora. crpcak kopuirhene JuTeparype KOjH
obyxsata 163 Gubnnorpadekux pedepeHi, cTpany ca KpaTKom ouorpadujoM KaHanaaTa Kao u
NONYHEHe ¥ T1OTIHCaHe onpropapajyhe wusjase (M3jaBy o ayTopcrBy, M3jaBy © HCTOBETHOCTH

LITaMTIaHe ¥ eneKTpoHcKe Bep3Mje JIOKTOPCKOr paja # V3jaBy o xopumhemby). [Torytasiba
JucepTaiuje cy:
/. Introduction

2. Proposed system architecture and development methodology

3. Knowledge repository and semantic integration layer

4. Scheduling service for optimized operation of ‘hybrid microgrid

5. Planning service for multi-criteria desi en/reirofit of hybrid microgrid
6. Application of proposed solution and impact validation

7. Conclusions and future work

2.2, KpaTak npuKkas IojeAMHaYHKX orJiaBiba

[IpBO nornasibe ykasyje Ha siadaj npobsiema IaHnpama ¥ ynparbama y eIeKTpoeHepreTckim
crcTeMuMa ca ucTpubyrpanim i 00HOBBUBHM M3BOPHMA eHepruje y KOHTEKCTY ACPEryincanor
TPKUIITA W CIHODOHOT KpeTama enepruje. Hakou tora, nat je Kparak 0CBPT Ha MpeiMET, doxyc u
ITheBE HCTpaKUBama, y Kome ce enabopupa v norpeba 3a pasBojeM CodTBepeKor cucTema 3a
RUIIE-KPUTEPH]YMCKO  [IIAHKPAILE 1 YHPaBBALEe XUBPHAIOM E€HEPreTcKOM HH(PPAcTPYKTYPOM.

3arnm, fipe/icraBineh j@ aperiel KUPEHHBQMMX MCTPaOKUBAHKHX METOHA KAo ¥ HEeOxO AKX ajiatd 3a
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pazBoj pas3nqHuTeX CO(pTB@pCKMX KOMITOHEHTH CHCTEMA. Y macTaBKy je Iar npervicl OCTBApPEHNX
HayqIHHX pesynraTa, a TTOTOM ¥ CBEYKYITHM TIPEryICi jal opraum.aunja ,ZlHCfipTalLl/lj&

JIpyro TOTIaBibe YBOJM apXHTEKTYPY MPENIoKEHOr uGM codsepekor cucrema Kao YCBOJEHY
METOIONOTH]y 3a JeuHucathe mheHor ausajHa. Ha caMoM MoueTKy, AT je mperiex pedepeHTHHX
npojexata u KopHIheHuX apXWTeKTypa, a 3aTHM je emabopupaHa apXUTEKTYpa NPeIOKCHOT
CHCTEMA K0 1 FheroBe KbydHe KOMIIOHEHTE, Koje ¢y TPYIHCaHe y deTHPH IETHHE, OJHOCHO CJI0ja.
Ibux 9EHe CII0j CHEPIETCKUX PECYPCa, ClI0] SHEPreTCKuX galewdy-a OHOCHO arperaifyje mojaraa,
CITOj 3HAHbA, CHCTEMCKIX CepBHCa 1 mcTpubynparsa 1ojiaTaka 1, KOHauHO, arinKkaTHBHY cnoj. Oxn
MOMEHYTHX CJIOjeBa, CaMO CJ0j EHEPreTCKuX pecypea TpeacTaniba duznuky €JIo] Q0K OCTaH
TIpeJicTaBIbajy ancTPaKTHE, cotrepcke ciojese. Taxkohe, OBO MOTIABBE OTKPUBA 1 reHepaiHu
TPHCTYII y 1IPeBa3HIaNKetby npodiemMa MHTErpaiHje XETEPOTeHHX CHCTEMA 32 HaJ30P 1 YIPAB/bAhe

(pPBH‘-H(HM pecypcruMa Kao ¥ CEMaHTHYKC HHT@pOHGpafSI/IJTHOCTH Y CHCTEMY.

Y TpelieM MOTNaBby, MocebHO je enabopypan cioj 3Hama, KOJH CIIYXKH 33 peLiaBaibe npobiema
ceMaHTH4Ke MHTEpPOIepabHIHOCTH y CUCTEMY, ca jeiHe cTpaHe, Kao ¥ H3BOP KOHTEKCTYaIHHX
pHpopMaIHja 0 PUIHIKOM CHCTEMY koji omoryhasa Hanpe/He eHEpreTCcKe CepBHCe, ca ApYTe. C
THM y BE3W, MPEACTABILEH je MpErnen HajcaBpeMEHUjUX TIPUCTYIId MOJIENIOBarby 3HAMRA, Ca
roceGHIM OCBPTOM Ha IPHCTYIE 3aCHOBaHEe Ha xopriliery CeMaHTHUKOT web-a ¥ oHTONOTHjA. Y
HACTABKY j¢ apaiu3upaHa METOJI0JOTH]a pa3Boja MOJeNa CHEePreTcKe HH(pacTpykType y3 nomoh
OHTOJIOrH]a, KOjH ce ocnara Ha nocrojehe cTaHAap/e ¥ MOJENE Kao u yermafjeHoct ca FbHMa.
3aTHM, TIpeicTaBBbEnN Cy JeTalbi paszBoja OCHOBHOT MOJIENA, & TMOTOM esrabopupane 1peHocTH
kopuinhera oHTOJIOTH]E 3 notpefe wnTerpanuje. KonauHo, onucaHn cy JieTab coTBEpCKE

MMILTEMEHTALH]E KOjU Ce THHY Pa3Boja OHTONOIH]E H ayTOMaTCKe oIy TaL1j€e UHCTAHIN Y3 TToMOh

najcaRpeMenyjuX amara  3a  GKCTpaKimjy CHIHTETa, BUXOBO CEMaHTMUYKO IIOBE3WRABE U
Tpanc(opMucatbe Y oarosapajynu Jpopuat. [Ipencrap/ibeny cy W JeTaby pa3Boja anaMKaTUBHOT
rporpamMekor nuTepdejca (Application Program Interface) Koju omoryhapa JIOKQIHE 1 yJa/bCHN
npucTyll 6a3u 3Hamba Kao B CBE HEONXO/MIC oriepanuje Hajg HOM, TOMYT 4uTama, yuuea
PE30HOBAIbLA.

Hapej{Ho. 4eTBpTO 1OTJIABILE, GaBu ce paspojem uGAM cepBuca 3a ONTHMATHO yIipaBbarbe
XUGPHIHOM MUKPO-MpeKom. [loriaBsbe nounbe Mperieiom noctojehnx, pejepaniHix, IPHCTyIa

J HacTaB/ba MPEJHTOTOM HMHOBATHBHE METOAONOTHIE YIIPaBbamba MHKPO-MPEIKOM, Koja yBOJW
HHTErpasily ONTHMI3aIM]Y TOKOBA enepriije, y3umajyhu mpu Tom y 0631p JIOKAJHY NPOU3BOAILY 13
OGHOBIBIBUX M3BOPA, YBO3 1 H3BO3 EHEPTHE 13 I Y JMCTPHOYTHBHY MPEIY, HEHO CKIANUIITEHE 1,
KOHAUHO. TOKATHY TOTPONIEY. Y HACTABKY CY TPEACTABLCHI MATEMATHHIN MoJein XuOpHHe
eHepreTcke MHPPACTPYKTYpPe, OJHOCHO HEHE tomonoruje, nocrojehux enemenara 3a KOHBEP3HU]Y,
Kao M 10jeJUHIX OOHOBJ/BUBHX H3BOpA emeprije 1 CKIAJMIITA eHEPrije Koju ¢y HekopuinheHn 3a
pasBoj (GrexcuOnIHOT OKPYKErba 3a CHMYJAIIjy 1 ONTHMH3ALM]Y Paja XUOPUIHE MEKPO-MPEIKE.

Pa3BHj€HH HHTErpaiHi MOJE KapakTepHilc BUCOKA (I)IIQKCI/IﬁFUTHOCT KOja OMOFyhaBa A01aBamC

H3BOpa, KAaKo OOHOBIBHUBHX TAKO ¥ KOMBEHLMOHAIHHX, H CKNAfWiiTA EHepruje Koja HUCY
ofyxBahena OBMM HCTPROXUBAbEM. 3ATHM, MPEJCTaBILCHI CY JeTalbi UMITIEMeHTAn]e coTBepa
NOueBIHH Oj pasBoja (POTOTHIA (HMIIEMEHTHPAHOT Y Matlab-y) 1o pasBoja camor cepsprca

(yMreMenTiparor y Java-u). Konauno, Jat je ocBpT Ha WHTErpaLjy 1 HHCTANAU]y cepBuca y
okBupy pGM copTBEPCKOL CHCTEMA.




Passoj uGM cepBuca 3a ONTUMAIHO IUIAHHPALE A BHIIe-KPATEPH]YMCKH M38JH TOTIOJNIOTH]E

XUOPHAHE MHUKPO-MPEXKE je MPECTaBbEr y MHETOM [orIaBIby. Y OKBHMpPY OBOT IIOTJIaBjba, 34
rnotpebe ONTUMATHOT [UIaHHpaba, [PEACTaB/beH je ¥ WHOBATHBAH MPHCTYI 32 MOJCIOBAILE
norpontbe. CIHIHO TPETXOAHOM, M OBO NOTIABLE [OUARHE TIPEryieNoM 10CTOjeNHX HPHCTYNa 1
armara Koji ce 6aBe MOMEHYTHM po6IeMOM TITaHUpatba KA0 U KPaTKUM OCBPTOM Ha MOJIEJIOBaHE
notpouie. Y HACTABKY J€ ITPEICTaBILEHA METOOJIOTH]A 33 ONTHMAIHO TUIaHVpame 1 BUIle-
KPHTEPHjYMCKO TTPOjEKTOBAMBE MHKPO-MPENE, KAO 1 OTIHC TIPEJTOMKEHOT IPUCTYTIA 33 MOJICTIOBAE
norpouimke. Ilormasbe ce 3aK/bydyje JeTabUMa UMIUTEMEHTalMje caMor  CepBHca, Fherobe
WHTErpanuje y coPTBEPCKH CHCTEM, Kao M unTepdejca npemMa KpajibeM KOPUCHHUKY y BHIY Web
arTIKanmje.

Y HapemHOM, LIECTOM, IOT/IaBJby NPEACTABILEHH CY [[pEMepy NPUMEHE Pa3BHjeHIX PENictba Kao 1
BUXOBE Balpjalije y PpeajHOM OKPYXKCHbY. IMornas/be TOUHEbLe T[PHUMEPOM  CEMaHTHYKE
mHTerpauje nocrojehux BMS cucrema ca JI0aTHM MepadlMa M CEeH30pHMa, Kao A HalpeiHiM
AHAIMTHYKHM CEpBUCHMA, HA aepoapoMUMa Mayrenca (Munano) 1 @jymuhinHo (Pum), y OKBHPY
EU Fp7 npojexra CASCADE. C TiM y BE3H, IIPUKA3aHO je MHCTaHLMpParbe TCHEPHIKS OHTONIOTH]E,
npesicTaBbeHe y TpeheM Tornassby. 3a norpebe aepoxpoma. Tlopen MOIlyJIalHj€e caMme OHTONOTH]e,
IpeJcTaB/bed je H Pa3BHjEeHN NPOTPaMCKH nurepdejc (API) 3a NPUCTYN HHCTAHLAMA. Takobe,
npuKazagy cy TpruMepH KOH3epBalje eHEePrije Ha OCHOBY KOHTCKCTYaHOT 3HAmA Koje IOTHYE 01
IpEITOKEHe CEMAHTHHKE pHTerpannje cucremMa. ¥ HacTaBKy, rprkasaba je mpEMEHa PA3BHjEHOT
cepBrca 3a OTITHMATHO YIIPaB/barbe XUOPHTHOM MUKPO-MPEKOM Y Y PEATHOM OKPYIKEELY, ¥ OKBHPY
UiernryTa ,Muxajno [Mynmun®. VHCTHTYT TIpeicTaBiba OKpyEeHe ca BUILECTPYKHM H3BOPHMA
enepruje ronaehn oA AucTpuOyTUBHE MpPEIKe TTPEKo doToHaNOHCKE €NIEKTpaHe Ha KpOBYy 10
nokanHe Totuiane Ha mazyT. Iouesimn of toronoruje u peramba o nocrojeho] uH(PPacTpyKTypH,
[PE/ICTARIBEHO J€ MHCTaHIAPAbe TeHEPUHKOT MOACA npukasaHor y Tpehem rornaBmby, a 3aTHM

crene pezyirartu HYMEPUHKHUX cm«ynaumja Y OTITHMH3ALHC cHeTeMa na Hazu peaHnx rnojaraKa.

Kopauno, [PeACTaB/bEHO  HCTPAKIBAKE je 3aKibydeHo |y CeJIMOM  [10riaBiby JHCKYCH]OM
OCTBAPEHIX Pe3ynTaTa 1 KPaTKimM OCBPTOM Ha doxyc 6ymyher nerpakuBarba.

3. OLIEHA JUCEPTALMIE
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3.1. CaBpemMEeHOCT 1 OPUIMHATTHOCT

["'obaTHi TPEHJOBH Y TOMEHY OAPKHBOCTH cnabieBarba EHEPTH]OM W 3aIUTHTE KUBOTHE cpeauane
CTAMYJIMLITY Pa3BOj U NPHMEHY HOBHX TEXHOJIOTH]a, TIOMYT OGHOBIBUBIX M3BOPA €HEpruje, aji u

WHOBATHBHYX NAPafuIMy 3a epuKacHuje ynpaBhabe nocrojehiom enepreTckom HHPPACTPYKTYPOM,
ka0 n TaHupame Oyayhe ca 3HauajHo pehrM y/erIoM HenpeiBHIHBHX OOHOBJLHBHX H3BOPA.
Konaunu 1ub je cmamberbe ydelha QocniHux ropusa CcHAG/IEBArLY EHeprijoM, kako 300t
OJIPXKUBOCTH CHAOJEBAA, TAKO H HHXOBOT HECTIOPHOT yTHLAja Ha JKHBOTHY CPEeAMHY, Kao H

1o00IbLIALE EHEPreTCKe 6(1)I'II(aCH()CTM YOTurTe.

Vmajyhu 1PeTXOo Yy BHAY, EHEPreTCKH CHCTEMH BynyhHOCTY, KaKo Ha HUBOY JeTpubyTHBHE
Mpeke, TaKko v Ha HABOY WHIYCTPH]CKUX, KOMEpIHjaHiX 1 qaKk i pE3UICHII]AHIX MHKDPO-

mpeska, he cBe BHIE KOMOMHOBATH KonTponabusiHe KOHBEHIMOHANHE H3BOPE eHEpIH]e ca
pPEJIATUBHO HENPEABHIMBAM OOHOBIBIBIM W3BOPHMA, ¥3 MOryRHOCT CIUTAJIMINTERA 1 OIOKEHOT
xopriithesa enepraje. [lianupae 1 ynpapbabe OBAKBUM, KOMIUIEKCHMM, CHCTeMUMa Ha

pajeuKacH Ui HAYMI, Y3 YECTO CYIPOTCTABILENe KpUTEpHjyMe, [0CTaje BeOMa Ak yelino MnTane
o cBe peher smawaja. VictoBpemeno. BeoMa je aKTyenno W IHTame rropeharba  eHepreTeke
euKacHOCTH, KOje CE€ TPAjHIMOHAIHO  PeHiand pellaTHBHO  BEIMKIM  HHDPACTPYKTYPHUM

ynaramuma y 11000JbIIaRke  eHePrerekix cBojetapa camux ofjekara, Kao W yjaraibumMa -y

oOHaABBAILE EHePIeTUKE Ui E}“ﬁac'if’?}"]('%“}'@@ ereMeHTUMA Ca BHIITM CTETCHOM KOPUCHOT JIE] CTBA.






