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ITO M I4 C I4.I 14 3z\ C.TY/I I{JI]] tI CI. ETIE HA TIJI EKT POTEXI{I4TTKOT.
@AKyJTTETA y r;EOTPA/ty

Kovrvcuja :a cry,lra.ie II creneua. Elex'rpo'rexHur{Kor cfarcy:rrera y Beorpa4y, Hd cnojoj
CeAHI4III{ oapNanoj 14.05.2019. ro4une HMeHoBaJ'ra rrac je y Kouucujy 3a nperreA r4 orlerjy Macrep
p&,!& /lHIlJI. I4I{x(. Heiuar;e Hetttxoellha rto/l IracJ'roBoM .,Pa:noj cncreMa 3a cxJra/Ir4rurerbe
e,rleKrpHt{He euept'nje y IIotoHy eJIeKrpHr{Ho| TpKaqKoI Bo3r.rJra". Haxos npetneAa uarepujaua
Kou racra.i a rloAHocH c,rer1ehn

I43BEIIITAJ

l. IiuorpaQcKu lro/Iarlrr KaHAHAara

Henaalla Heturcoeuh je poleH 06.11.1994. rotunc y.laro4rzHu.3aeprrruo je ocuoBHy nrKo,rr\
"JoBaH .losauoBr.th 3vaj" y Carz,rajuuy Kao ByKoBarI. Ynlrcao je rrauHa:ujy y CnulajHuy Ko.iy ie
3aBplxuo Kao ByKoBau. IllexrpolexHur{Kr4 $axy,rrer ynucao ie 2013. rorruue. /[annonrnpao.je ua
oAceKy:a Eueprerurcy 2017. rolNne ca npoceqHoM oqeHoM 9.17. /]untoMCKH paA oA6pauao.je y
ceuleu6py 2017 . I'oAHHe ca oueuoM 10. f{un-uor,rcr<e aKaAeMcKe Macrep cryazje Ha
IrlerrporexHurlKoM rlarcy:rrery y BeorpaAy. ua Mo4yrry 3a eHeprercKy eQuxacHocr ynr.rcao jc y
orro6py 2017. rorH[{e. fioloxno je cne Hcrrr4re ca npoceqHov orleuorur 10.

2. Ouuc Macrep paAa

Macrep paa o6yxnara 95 crpana- ca yqrlHo 83 crrnrce, 6 ra6en4 23 pe$epemle H ABa npnlora. Pa4
carqpxH 9 noruas:ra. cIIHcaK rcopmllhene Jmeparype il flpHnore. flpno noluaarse flpeAcraBJr,a yBo/l y rel,ry
Macrep paJla. ApyID norJlaBl e [oqurbc ca Kparre{M ocBproM Ha racropujar eneKrpr4rtHux Bo3r4Jra n
pa3JMr{Hre rcoufrntlparrujc c.rrercrpuqltux a xu6pu:tnrzx Bo3HJra. O6jallu+euo .je lrrtrmulu Student raxMHqe}be
H npprMct{a .,3eJIeHHX" rexHo,rorutja y a}"roMoro cnopry. Y rpehenr ilornaBJby Aal je rrpemei( p€BJt14rrgrr.lx

rl.{lloBa eneKl-poxcMnjcrulx L{3nopa euept'nje, ca noce6suM r{arracKou Ha:rurujltr-joucxe he,rraje 14 H,rt\oBo
uoHaluaH)e roKoM Illrlel+,a H flpilKH,err,a. 9ernpro [orJraBJbe ce oru]ocH Ha rcpaq]TraBaBe Heoxoll]ror
KaIIauI4Tgra 6arepuje Ha ocl{oRy /ltlHaMuqKor MoAena Bo3r.{Jra r4 pearH}rx rroAaraKa ca Bo3trJra rrpr4KyrrJbeHr.rx

roKoM rpxe. V n euy.ie rpuKa3aH r,r:6op omonapajyhe na'najynr-joucxe herurje H onrr4MaJrHa rcou@nryparuja
ra:a6pamrx heruaja. I-la rcpajy lrorJ'raBlBa zrarie ra -?D noAel6arepuie. V nerou nomaary je o6jaumeua ynom
14 BaxHocr cHclEMa :a npaherrc crarba 6arepuje. /{eia-rsuo je rrprma:an pear'rr43oBarru cucreM masler-.yla,e
apxl{re}cqpe. Lllecro IIoTJIaBJLe ce 6asl.r repMr4r{KrM MoAenoM heiuzja a x,rafemen 6arepuje. O6jaurrueuu c1,

ocHollHH tIpHI{trHrrI4 rlpenoca roll,rrore H rrpHHru.rnH rerrepHcaH,a rorrJrore y he,rzjarura. Co$rnepcxa aJlurw3a
HyMepI'IqKc crruy,rarg.tje cy xopurrttreHl4 KaKo 6ra ce ogpe4urTa cHara reHepr.rcalra roturore 1oKoM TpKe [r
;ul:airu.rpa-no uajorrralra,rHu.ie x-rraferr,e 6arepr.rie. Y cem,rona rrornanrby rrpr4Ka3aH je crrr,rylauuoHn Morcn
aKfHBHoI' HCIIpaBJ],arta Ca IBoKll&'lpAIIllIM t{OuepOM XOju Ce MO}Ke KOpHCTuTH KaO n},r53q 6arepaje
eilelcrpu.flll4x Bo3lula y MonepHIrM Vehicle to Grid cucteMr{Ma. V ocnrol,r rornaBrby lrpl.rxaraH je peaJr.r3oBarrH

rtpolorufi jeAuor cefMelrra 6arepu.ie eJreKrpl4rr{or- Bo3r,r.ita r.r o6jalun err [pouec cuajarm helraja. fionrohy
KopLIcHlrqKe an,urxaqzie Ha paqyHapy, TecrHpaHaje Ncnpanuom pa/Ia cr.rcreMa:a npaheu,e cralr,a 6arepraja n
recrllpaHe cBe rl€roBe (ryrxrlr.rouamocnr. flpororurr cer-N,{er{Ta omepeheH je pa3ruqarrM npo$r.rrnrnna
c'ry)'je ilpaKlber+,a H uyl,en a. rcarco 6n cc [poBepHJra r4c[paBHocr para cHcreMa 14 rpoBepuJro 'repMurrKo

IloHattralr,e he:ru.ia loKoM pa,rta. /{ene'io llot)taBJbe [peAcraBJba 3aKJbyr]aK, y KoMe cy Aare cMeprrr4qc 3a ilarbe
yHalpcheu,e chc'teMa 3a cIcIAqpIIIITcrbe eHepluje y e:rercrpuqHoM TpKaqKoM Bo3r4Jry.



3. Aualu:a paAa ca Kr,yqHHM pe3yJrra'ruMa

36or riosehauor :at'allelba )Kr4BorHe cpeAHHe H orracHocrr{ rro 3/lpaBJbe J'byAH y3poKoBaHHX

:arafersett Ba3lyxa. ereK'rpHLrHa Bo3r.rra cy rrocrana [onynapHa reMa y [poreKnr4x HeKorrr4Ko

torl4t.ta. l{auac.ie uajnefrn rrejlocraraK e,rreKrpr.rrrHux Bo3rrJra y nopelelry ca rpaAr.rullorralunnr CYC
Bo3H!'IoM (no:ura ca Mo'ropoM ca yrryrparublrM caropeBarr,eu) n axoa /{oMe'r (yla"meuocT roiy
Bo3LrJIo Mox(e noKpl4rr4 c rrorrryl{o Ha[ymeHoM 6areprzjona). Ay'rouol,ruja ropuea nroaepHor"CVC
Bo3tIna .ie nuolo eeha. raxo ra flpou3Bolauu ereKrpurrHr.rx Bo3HJra craJrHo rpax(e HaqHH Aa
uoneliajy rycl'Hiry errepruje y cprcreMy 3a rt,eHo cKJra/InnrreH,e y iloloHy eneKTpur{Hor Bo3r4Jra.

36or selzxe rycrrrlre elreprnie. nenocrojau,a veuoprljcror e$erra rr Ayror nexa rpajama.
;rurujyn-joncxe (l-i-ion) herru.ie ce rrrHpoKo Kopr.rcle y Aanattlrr,HM eneKTpr4qHilM no3r4JrHMa.

Cncrert 3a cKnarnlrrren e eHepr-uje y floroHy eneKTpurrHr4x Bo3r4Jra cacroju ce oA rraKera 6areprzja
r<o.je calpNe rro HeKoJrHKo crorr4aa stnrmjy joucxax hellda rcaxo 6pt ce rrocrHrao xeJ'r,eHH HarroH H
Karauurer. [1pn rsnxonoM r]oBe3HBarby. BeoMa je naNHo /Ia ce ocnrypa Aa cy HanoHl4 cBaKe henlrie
ep,lo 6lucxu..iep ucpaBHo'rexa HarroHa u:nrely cyceAHux he,rra.ia HMa HerarunaH y'nauaj rra craH,c
he:ruja H Mo)Ke H3a3BarH Itpo6:tcnr trperpeBarba. Marcunra!'rHa reMrreparypa rcojy ,rrarujyu-joucrce
frelra.f e Mory noc'[HfrH 6es rrerarr,rBHor yl.ltaja Ha rr,]rxoBo craH,e-ie 60'C.

Y oeoNa Macrep paay je npuKa3aHa /re'riL'bHa rlpoueAypa npojerronarba BncoKoHanoucKor'
axyMyJlaropa ca turujyn,l joucrcunr he,rujavra 3a rpKar{Ko eneKTpur{Ho Bo3r4J.ro (@opuy:ra C'ryleur).
llpo.ierroaarru axyMynarop lpe6a Aa vMa Karar{Hrer oa 7.5kWh ri HaroH oa 600V. s6or qefa ce

cacrojn oa 700 heruja y l40s5p rcoH$ur-ypaqrajra (5 he:ru.ia ce cna.ia rraparrerHo, a sarhN{ 140

oBaKl]Llx llapeL'Iena ce uoaery'ie pe71no). OsHx 700 he,ruja je no4eLr,eHo y 5 cetMeHa'ra. /{a 6n ce
Kor{rnllyupaHo rrparno nailou H reMneparypa cBar(e he-uuje, npojexroeau je u Cuclev 3a

yIIpaBJbarbe 6arepr.rjaua (BMS), rojn ce cacroju oA je/1He MarHr{r{e (r,ranHe) rnoLre r4 HeKonr4Ko
ttoillohunx rrrrolra. xoje o6e:6et)y"iy Har3op HaL 14 pa3nwr,t4rvx he.iuaja u naelyco6Hy KoMyHrixaur.t ly
y: nouoh 6p:or yHuBep3anHor acuHxpoHor nprajeMHr.rKa / npeaajuur<a (UAR'[). f,ranua (narrz.ma)
IIJrot{a rpe6a ra Lrr.rra uu$opvaurzie n: nonohrrux nnoqa. [parr.r crar{,e rpetltKe H r.r3paqyHaBa
fl peocrafl o craFr-,e r] aII y rbe H ocrH ar(yM ynaTopa.

Karco je pacro.jarre n:ucly he:rr.rja caMo HeKoJ'ruKo MHJrHMr.rrapa, TepMr.{r{Ko rroHaurarbe
chcl'eMa 'r'pe6a ualr(Jl>HBo aHutv3vparv. AHa,ru:a ie BpureHa rlpr{MeHoM MeroAe KoHarrHlrx
eJreMel{a'ra (OIrM). y roc'ryrrrroiv co$'reepy 3a ry HaMeHy.

4. 3arcrsyvax u flpe,1Jror

KanAuAar Fler,rarr,a I'ieurrcosrzh je y cnou Macrep pa/ly ollronapajyhy ilaxrby rrocBe'ruo
pa3yMeBally [oHau]ar+a :nn'lrjyrra--ioucrcux hen{a roxoM rrpoueca nyrberl,a 14 npa]Kru,er;a. lfa
ocHouy peanHux llo/laraKa ca cra3e v nt4HaMuqKor MoAeJra Bo3r4na, r43paqyHar je uorpe6au
Kalralrurer 6alepnje 14 u:a6paua oAroeapaiyha xou$urypaunja lurnjyrra-joHcKr4x heluja.
Caivtocra,ruo je pa:auo cucreM 3a rrpahen e crarna 6arepnje r4 r43Brnpno eKcnepuMeHTanrry
eepn$nxaqu.iy ncupaBHocrn para cHCreMa, flpr.nreHona MeroAe KoHaqHHX eJreMer{ara (OEM)
ypaAuo .le cramylaqHjy cucreMa 3a xlafer;e he,ur-ia v ;r1la:ajHupao cHCTeM xojn naje
ua.inpnxnar,nuaraje pe3ynrare, Kao Korrponac u:nefy uepSopr,ralrcr4 cHCTeMa H Mace eo:Hra. Y
paay .ie rarcole npHxa3alra H cuMynartuja Vehicle to Grid rymaqa. flonaohy recrepa 6arepnje r,t

uyll'aqa. 'recrl4paHo .le nottaruatre 6arepnfe roxov npoueca uyH,erba H npaxH,erba r.r rr3Bprrrer{a
ogroeapajyha rcope,uartraja u:mel1y pe3y.rrrara clrMynartr.rje, onpefeHux rrpernocraBKr.r H peanHr{x
[oAa'raKa. Y :ax:r,yuxy cy Aa'rc cMepHHue 3a AaJL,e ynanpefeu,e cucreMa.

KanAuAar I lenatsa [ lerrrrcoeHh je Lrcxa3ao BHcoKr4 crerreH caMoc'rarrHoc rH.
cuc'reMarHqr{ocrr.r u Kpea'ruBHocru y perrraBarby npo6,reuarr.rKe r.r3JroxeHe y cBoM pary. Kao H

aHa,rHTuqHocT tt uI{xe}6epcKy 3pcJIocT.

Ha ocuony rope HaBeAeHor', Koullcuja :a rperJrer u oueHy Macrep paAa Hename
Hetrrcos[ha rpernaxe Kouucrzjra :a cryarlje II crenesa E,rercrporexHr4r{Kol Qaxylrera y Eeorpaay
/ra lrpuxBarv pal...Pa:noj cucreMa 3a cxnarumrerbe eJreKrpuqHe enepruje y iloroHy eneKrpr.rrrHor



tpKaqKof BO3hJIa" IHIIJI. UHX.

oA6paHy.

Eeorpaa. 19.06.201 9. rort.

flenaan e l{erilxosilha Kao Macrep Palt r'r o4o6pu janHy ycMeHy
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