84 Eaextponpuspena I'oquna 3, Bpoj 2, 2025
YJK: 621.316.012

Jyman Bykoruh®", Boxugap hupuh!, Crojan llnmkockn! ,

EBosyunja koHnenrTa ayroMmaru3anuje kadJoBCcKe
CpellbeHANIOHCKE eJIeKTPOIMCTPUOYTUBHE MPeKe /
1,,EJ‘[eKTpO,I[I/ICTpI/I6yHI/Ija Cp0wuje” 1. 0. 0. beorpan, Cpouja

https://doi.org/10.18485/epij.2025.3.2.2
Ctpyunu pan

Kuyune nopyke

e Ayromarmzanuja cpemmbeHarnoncke (CH) — enekTpoaucCTpuOyTHBHE MpEkKe je  OKOCHHIIA
WHTETMTEHTHUX MpexXa

e [loTpeOHO je na ce mocamallmu MpUMEmeHr KoHent ayromarusanuje CH enekrpoanctpubyTuBHe
MpeKe 3HAYajHO YHAIPEIN

e VHanpehenu koHuent ayromaruzanuje CH enextpomuctpuOytuBHe Mpexe omoryhaBa edukacHy
pecTaypanyjy Hamajama KpajlbuX KOPHCHUKA HAKOH I10jaBe KBapa

Kpamak cadporcaj

Ilpe suwe 00 Ose Oeyenuje, 3a enexmpooucmpubymusHo noopyuyje beoepada yceojenm je ronyenm
aymomamuzayuje cpeorenanoncke (CH) enekmpooucmpubymusne (E/]) mpedice, koju je 6uo nouemna ocnosa
3a weny oany unmensusHy aymomamusayujy. Konyenyuja CH EJ] mpedice ce npe ceeca 3acnusana Ha
OeyeHmpanu308aHomM Konyenmy, 20e je eenuku opoj eremenama o6uo nianupau 3a unmezpayujy y Cucmem
oamunckoe ynpasmarwa (CHAY), ca mocyhnowhy axmusuparsa cmanOapoOHux npeoeuHucanux @yHkyuja
JnokanHe aymomamuke. Toxom nocredme Oeyeruje 0ouiio je 00 3HAYAJHOZ (DYHKYUOHANHOZ YHanpeherba
onpeme 3a aymomamusayujy CH E/] mpeoice, ycneo unmensusne oueumanuzayuje. Cmoea je 6uno nompeono
pedeunucamu dame npasye y cmucny yHanpeherna nocmojehiec Konyenma aymomamusayuje, 20e ou ce
senuxu 6poj nocmojehux u Hosux aymomamusosanux madaxay oxkeupy CH EJ[ mpedice eghuxacro unmezpucao
y CIV. Takohe, 3axmesu y noenedy cee sehe noyzoanocmu CH EJ] mpedice dosenu cy 0o cumyayuje oa je
nompebrno noschamu cmenen rene aymomamusayuje, aiu u o0a ce o0be3bedu danexo echu cmenen
Koopounayuje usmely yepahene onpeme 3a aymomamusayujy CH E/] mpeoice. M3 nagedenux pasznoza ouno je
HeonxooHO 3anouemu ca NPUMEHOM HOBUX ca8peMeHux Konyenama Hanpeone aymomamusayuje CH EJ]
mpedice, Koju cy Ounu NOOPIHCAHU HAJHOBUJOM 2eHepayujom onpeme U peuierba Hajeehiux ceemckux
npouszeohaua onpeme. JeOno peuierve je 00YX6amMano NPUMEHy NOLYOeYeHMpPAIU308aHe KOHYenyuje ca
MPEJNCHUM KOHMPOTIEPUMA, 00K je Opy20 peuterse 00YX6amaio NpUmMeHy peulerbd 0e3 MpexdcHoe KOHmpoaepa
ca npedepuHucanum anIUKAMUSHUM QI2OPUMMOM Y OKeupy yepalene u unmezpucame onpeme 3d
aymomamuzayujy CH EJ] mpeace. Oba pewierva cy 3Ha4ajHo noouena cmenes aymomamusayuje Kabuoecke
CH EJ] mpeosice y yewmpannum oOenoguma epaod, 20e je u3y3emHo 6eiuko CHeyupuuHo NOBPUIUHCKO
onmepeherve, a camum mum obyxeahen je 6enuxu 6poj Kpajrux Kynaya peaiu3o8anum peuwtersuma. Y paoy je
oama ynopeona aHaiu3a NPUMereHux peulerba, npu Yemy je 0am noceban 0cepm Ha cee youene npeoHocmu
NPUMEFEHUX peuierba, Al U youeHe He0OoCTHamKe.
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1. YBOJ

VY TpeHyTKy Kaja je HHTerpaunuja JucTpuOynpaHe
MIPOM3BO/IHE Y OKBUPY €IEKTPOAUCTPUOYTHBHE MpEkKe Ha
CBUM HANOHCKMM HHMBOMMa MpPaKkTHYHO JOLUIA [0
KPUTUYHHX HHMBOA, ayToMaru3alyja JAUCTPUOYTHBHE
CNICKTPOMICTPHOYTHBHE  MpEXe Kao  OCHOBa  3a
HHTErpanyjy nobuja Ha cBe Behem 3Hauajy. [IpakTudHoO je
0] caMor IOYeTKa NPHMEHe KOHIENINja UHTSIUIeHTHIX
Mmpexka (Smart Grids) 6mino jacHo ma ayromarHsaruja
CJICKTPOMICTPUOYTHBHE Mpexe IpelcTaB/ba OCHOBY 3a
JIajb¥l Pa3sBOj M HUXOBY LIMPOKY HpHMeHy. Haskanocr,
NPWINKOM pa3Boja M TNPHUMEHE HHTEIUTCHTHUX Mpexa
MPUCTYTINIIO C€ UMIIEMEHTAIMjU HEKUX HBUXOBHUX JPYTHX
cerMeHara, kao mro je Hrp. Peanmnzamnuja cucrema AMI
(Advanced Metering Insfrastructure) kpo3 MacoBHY
sameny (Roll-out) mocrojehinx — exekTpoMeXaHHUKUX
Opojuia MHTEIUIeHTHUM Opojunuma (Smart Meters). ¥V
NOCHEe BpeMe JOLNUI0 ce 10 3ak/bydka Ha je
ayToMaTu3anja Mpeke KpynujamHa 3a oOesz0ehuBame
MacOBHE HHTETpalyje AUCTPUOYUpaHe IPOM3BOIBE Y
CJICKTPOIUCTPUOYTHBHY MPEXY, IIPE CBETa jep OHa y ceOu
o0jenumyje OCHOBHH ()YHIAMCHT MHTEIUTCHTHUX Mpeka
KOJH ce oriiefa y MOTIIYHO] WHTETPalUjH SHEPreTCKUX U
TEIEKOMYHHUKAI[HOHUX pecypca Koje TMoceayje jeaHo
enekTponpuBpenHo Tmpeaysehe. TakBe Mpexke MmocTajy
OCHOB 32  e(pUKAacHO  YIpaBJbakbe  aKTUBHUM
JTUCTPUOYTHBHUM Mpexama, Ipea KojuMa ce MOCTaBIbajy
BUILECTPYKH M3a30BU. OHU Cy Y IOCIIEAHE BPEME OJINUSHU
y motpebu na ce 006e30emu morpedHa (HISKCHOMIHOCT Y
OKBHPY eNeKTpOOUCTpHOYTUBHUX Mpexa. IIpencrojehe
CTalbe  Mpexe, Kao W INPOMEHa  Kapakrepa
CJIEKTPOUCTPUOYTHBHE MpeXe W3 MAacUBHE Y aKTHBHY
MpEXY, 3aXTeBa IPe CBEra MHTECH3MBHY MOJCPHU3ALM]Y
CH EJI mpexe, y okBUpY Koje je ,,EnexTponuctpudyrmja
Cpobuje” kao oneparop auctpubyrusHor cucrema (OC) y
Peny0auuu CpOuju miaHupana na Besinka (UHAHCHjCKa
CPEICTBA YJI0XKH Y BbeHY MOJICpHU3aIH]y. MoaepHHU3aIiuja
y nwpy ayromatuzanuje CH EJI mpexe 3amouerna je mpe
BHIIIE O] ABAJICCET TOMHA, Ka/ia j¢ YCBOjeHA WHHIIM]jaTHa
KoHIlenija ympaBibatba CH elekTpoaucTpudyTHBHOM
MpPEXOM Ha KOH3YMHOM mojapy4jy beorpama, [1]. ¥V
NpeTXOoJHe JBe JACLEHHje CIpoBeleHe cy nBe (dase
nmiuteMernTamje ayromarusamje CH EJ] mpexe Ha
KOH3yMHOM 1oJipy4jy beorpana. Y npBoj ¢da3u yBenena cy
peliemha JCIeHTPANTM30BaHOT HAI30pa U yIpaBibamba Ha
Hamsemuoj CH  enexTpoaucTpuOyTHBHO] — MpEXH,
yBOljermeM peko3epa u Ta/bUHCKH yIPaBJbHBHUX CKIIOTKA-
pactaBjbaya M HUXOBOM HHTerpamujom y Cucrem
nasbuHCKOT yrpasibama (CAY). Y apyroj ¢as3u BpimieHa je
yrpamma ayromaruzoBanux CH Giokosa tiuma RMU (Ring
Main Unit), ca yrpajeHuM aa/BHHCKAM CTaHHIAMA Y
KOjUMa Cy peaiin3oBaHe (YHKIIHje JOKaJHEe ayTOMaTHKE.
HaxoH oBe nBe (aze, kasa ce y BEJIMKO] MEPH Of CTpaHE
OHC-a OBJIa/1aJI0 NIPUMEBEHUM KOHLIEIITOM
ayromarnsanmje CH EJl mMpexxe Kpo3 HMMIUIEMEHTaIH]jy
noceOHOT cucTeMa 3a JaJbHHCKH HaA30p 1 yIIpaBJbamba Hall
CH EJl MpexxoM, CTEKIIM Cy ce CBHU YCIIOBH Jia C€ MpOoLeC
ayromaru3anje CH EJl momepm ka HapemHOj, BHIIOj
¢dasu. Kpo3 nmpumeny Hanpenne ayromarmzanuje CH EJL
Mpeke Koja ce Oasupa Ha MOJYIEHTPAIN30BAHOM
koHuenty y oanocy Ha SCADA cucreM, ouekyje ce

3a0KPY)KHBambe IKEJHEHOI KOHIENTa HHTEIMICHTHUX
Mpexa y Toriely IIJbHEe ayTOMaTH3alHje.

BaxHo je mcrahm 1ma cBaka mpuMemeHA KOHIICTIHja
ayromatm3anmje CH EJ] mpexxe mma orpaHndema y
MOMJICZly JKEJBCHOT CTeleHa ayToMaTHu3aluje, jep je
MIPaKTHYHO HEPEHTAOMITHO MOKPUTH ayTOMATH3aIMjOM CBE
o0jexte y oksupy CH EJI mpexe, a uecto TO HUje Moryhe
U3 TEXHUYKUX pasjiora, Impe cBera 300r MOCTOjama
EJISKTPOCHEPreTCKUX 00jeKaTa y IpUBaTHOM BIIACHUIITBY,
rZIe je eJIeKTpomucTpuOyTHBHO mpenysehe, u mopen
eBHACHTHE MoTpede, 3aKOHCKH CIPEYECHO a HHBECTUPA Yy
CIIEKTPOCHEPTeTCKe 00jekTe KOju HHUCY Yy HHEHOM
BIIACHUIITBY. Takole, mocToje M TeXHWYKa OTpaHHYCHA
r7ie, Ha mpuMep, Huje Moryhe U3BPIINTH ayTOMaTH3alHjy
CTYOHHX TpaHC(OPMATOPCKUX CTaHUIIA, a YHjU je Opoj
BEIHKH Yy EJNeKTpOIUCTpUOyTHBHO] Mpexu. CBercka
HCKYCTBa yKa3yjy jAa je Moryhe y MOTIYHOCTH M3BPIIMTH
ayromatusaiujy CH EJ] mpexxe camo y city4ajy kabinoBcke
Mpexe, TaMO TJI€ je OHA KOHIIEMIIHUjCKHU pa3BujaHa [2—6].

VY pagy je Ha cuCTeMaTH30BaH HAa4yMH JaT Mperjen
npuMemeHe koHuennuje ayromarusanuje CH EJ] mpexe,
JIOK je Yy OKBUpY IOCEOHMX Tayaka IaT IoceOaH MpuKas3
NPUMCHCHAX TOJYLCHTPAIN30BAHUX DPEIICHha HANpeIHe
ayromatm3anmje CH EJl mpexe. M3nBojena je moceOHa
Tadka y KO0jOj Cy HAaTH NPHKa3d W aHaJIH3€ MOjEeIMHUX
CllydajeBa pearoBama pelicha HalpeIHe ayToMaTu3aluje
CH EJI mpexe y ciydajy mojaBe pasHHX CiIydajeBa
KBapoBa Ha nojeauHuM enementuma CH EJl mpexe.

2. KOHIEIIMJE AYTOMATHU3ALUJE
CH EJ MPEKE

Kao mTo je HamoMeHyTo, pealn3oBaHH MpPOjeKTH
ayromatmzanmje CH EJI  wMpexe y mperxogHe aBe
JielieHHje Ha KOH3YMHOM MoJpy4jy beorpana 6aszupanu cy
NPBOOMTHO Ha JICLICHTPAIM30BaHOj, a Y TOCIEHhe BpeMe
Ha TI0JTyIeIEHTPAIN30BaH0] KOHIIETIINjH ayTOMaTH3alnje
CH EJl mpexe, xao mro je mpuka3zaHo Ha Commm 1.
PeanmzoBane HoBe mmatdgopme o00e30ehyjy HampemHy
(naTenurenTHY) ayroMatm3anmjy CH EJl mpe cBera y
by mosehama TOY3JaHOCTH M PACHOJIOKHBOCTH
EJIEKTPOAUCTPUOYTUBHOT CHCTEMa, IITO Tpeba y Kpajiboj
MHCTaHIM Ja OMOryhiu CUrypHO W 1oy3aaHo cHaOJieBame
KpajlbMX KOPUCHHKA Ha IIMJbHUM KOH3YMHHUM HOAPYYjuMa
Koja cy oOyxBalieHa pealM30BaHHM  pEIICHUMA.
PeanuszoBanu npojextu ayromaruzauuje CH EJl mpexe ce
3aCHMBajy Ha  IpUMEHM  YTBpeHOr  KOHILenTa
,Camoontumusupajyhe mpexe” (Self-Optimising Grid,
SOG wmm Self-Healing Grid, SHG), xoju ce kox
pasnmMuuTHX Ipoun3Bolada ompeme M CHCTEMa Jpyraduje
Ha3WBajy, Npe CBera M3 MAapKETHHIIKHX pasJiora.
PeammzoBanu mpojextu ayromarusauuje CH EJl mpexe
NIPE/ICTaBIbajy MHOBATUBHA W MHTEJIMICHTHA pPellemha Koja
koMOuHyjy ayromatmsaunjy CH EJI  wMpexe w
JICLEHTPAIIM30BaHe aIUTUKAlMje 33 NaJbMHCKH HAu30p U
ynpasisame CH EJ] Mpexe, Koje cy pealn30BaHe Y OKBHPY
MpPEKHHX KOHTpOJiepa y HAIlOjHHUM TpPaHC(HOPMATOPCKIM
cranunama BH/CH wnn CH/CH unu y caMuM TaJbHHCKAM
CTaHWIIaMa KOj€ M3BPINaBajy YIpaBJhbauke akKIlfje Mpema
npee(pMHUCAHOM allrOPUTMY.

Ha Cimumm 2 mnpuxasane cy o0e mozaBapujaHTte
MOJTY/ACLICHTPAIM30BaHOT  pellema: Bapujanta A u
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Bapujanta b. Bapmjanta A oOyxBata pememe rae je
AIrOpUTaM MOy JELCHTPATH30BaHOT peniema
HMIUIEMEHTHPAH y jelHOj OA NaJbMHCKHUX CTAaHUIA KOje
MOKpUBAjy [enokymaH ayromatu3oBaH CH wm3Box, mpu

110kV
O

SCADA
| c aos7o5-104 AyTomammzaimija

Cnuxa 1. TlpumemeHe koHuenuyje ayromarusanuje CH EJl mpexe

SCADA
| Ec eos70-5-104 AyTomarmzaimja

yeMy JaJbMHCKEe cTaHune MelycoOHO KOMYHHUIpajy
mpeko 3G/LTE wpexe MoOWIHOT oreparepa IIyTeM
onrumu3oBaHor (Peer-To-Peer) mporokona, xoju je Kox
oBor npousBohaua crangapaan DNP3 mportoxkod.

Cnuxa 2. TlpumemeHa pelemha NolyneHTpain3oBane Konnenmuje ayromarusanuje CH EJl mpexe

Ca gpyre crpane, Bapujanta b oOyxBaTa pememe y
KOME je alropuraM MOJYyACLeHTPATN30BAHOT peLIeHa
MUMIUIEMEHTHPAH y HaapeheHOM MpPEXHOM KOHTPOJIEPY
KOjH je peaju30BaH y OKBUPY HMHTETPHUCAHOI CHCTEMa

3alITUTE M YIpaBJbathba y HANOjJHO] TpaHC(OpMaTopCKoj
cranunn BH/CH wnmun CH/HH. Be3 o63upa koja je
BapHjaHTa MONYACICHTPAIN30BAHOT PeIleha IPUMEHEHA
y CH EJ wmpexu, ageo mpexe koja je obOyxsahena
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HalpelHOM ayToMaTH3amujoM Tpeba mga mocenyje

MOTYhHOCT [1a TEOHHUITy Mpeke Koja je moroheHa KBapom

n3oiyje y Hajkpahem moryhem BpeMeHCKOM Hepuony (1o

mmap CeKyHIIH), a Jla CBH OCTaM Win Hajsehn moryhu Opoj

KpajlbuX Kynala KOju ce Hamajy MpeKo OCTAINX JICOHHLA

CH wu3Bosma koje HuCYy moroljeHe KBapoMm pecraypupa

Harajame 3a Mambe o] 30 CeKyHIH.

HakoH ponmaTHe neTeknMje y OKBUDPY JICOHHIE
norohjeHe KBapoM, BPIIM CE MHKPOJIOLHPABE CEKIHje Y
KBapy, HaKOH dYera ce Bpaha Hamajambe CBUM KpajHbUM
kynouMa. TokoM oxpehiBarmba MUKPOJIOKAIHje JCOHHIIE Y
KBapy, alUTMKalyja ce OJNOKWpa W3 pas3jiora IIToO je
HOTPEOHO NaJBMHCKUM IIyTEM M PyYHUM MaHHITyJIalujaMa
Ha eJIeMEeHTHMa KOjH ce Haja3e y HeayroMaTm3oBaHuM TC
CH/HH perexToBaTu cekunjy y kBapy. HakoH mompaBke
KBapa, TpaHHIIe Halajama ce Bpahajy Ha cTaimHe TpaHHIe
(NOP — Normal Open Point), 1 HakoH Tora ce arinKanuja
MIOHOBO aKTUBHpa. Y 00e BapHjaHTe, IPUMEHEHA peleha
nonyaenentpanuzoBane ayromarusanuje CH EJl mpexe
ce ©Oasupajy Ha mpuMeHH (YHKIHje ayToMarcke
pexondurypanuje CH BomoBa y Iuiby pecTaypaiyje
[OTOHA HAKOH KBapa, Ipu deMmy Tpeba ma obe3bexme
cnenche, [2-13]:
® 30JI0Bame ceKnuje (CKYII IEOHHUIA) Torol)eHe KBapOM,

koju je Hactao Ha CH nuctpuOyTHBHOM BOLY;

e pekonpurypanuja CH Boga 3aTBapameM pacKIOIMHOT
amaparta Ha ctanHoj rpanuim (NOP);

e pecraypanuja Hamajatba CH cekiuja koje  HECY
norohjeHe  KBapoM, IIOHOBHUM  YKJbYUHBaHEM
PacKIIONHUX arnapara;

e [0CTH3aEk-€ 000JbIIamka oKa3aTesba noys3nasocta CH
mpesxke (SAIDI, SAIFI, CAIDI, ENS);

e omoryhaBame jeOHOCTaBHOT KOHHTypHcama U
NPOLIMpeke CHUCTeMa HOBHM aytomatuzoBaHuM CH
MTOCTPOjCHIMA;

e 00e30chuBambe HEONXOAHE CHI'YPHOCTH M IOCTH3aEbha
ONTHMAJHOT HHBOA IIOY3JaHOCTH 33 KPUTHYHE
HOTpoIIaye;

e o0e30ehuBame edukacHe HHTErpanje TaJbUHCKHX
CTaHWIAa IyTeM CTaHJapJHUX [POTOKOJNA  ca
HajapeheHUM LIEHTPOM YIIpaBJhamba.

3. HOJYJAELUEHTPAJIN30BAHA
AYTOMATU3ALUJA CH EJIl MPEXE —
BAPUJAHTA A

Cuctem 3a Hanpenny ayromarmzanujy CH EJl mpexe
KOjH je peanu3oBaH o HOPUHIUILY
MOJTY/ACLCHTPAIN30BAHOT peleha Ha LEHTPATHOM ey
nuctpubyTuBHOT Toxapydja beorpama, 0Oasupa ce Ha
pememy y KoMe je omoryheHa camMo XOpH30HTaJIHA
KOMyHHUKanuja w3Melly  JaJbMHCKMX ~ CTaHWIA Yy
ayromaru3zoBannM CH moctpojemnma nyx jemnor CH
BOJIa, MPU Y€MY HE MOCTOjH KOMYHHUKaIHja ca CHCTEMUMA
3a NaJFMHCKH HAI30p W YIpaBJbame Y OKBHUPY HAIOjHUX
Tpanchopmaropckux cranuua BH/CH u CH/CH, [14].
BaxxHO je HarOMEeHyTH Jja je y OCHOBHM 3aJipXKaH OCHOBHHU
koHuent ayromatuzanuje CH mpexe, rae ce moxpasymena
na HagpeheHHM TeHTap ynpaBbamkba KMMa JAUPEKTHY
HaJUICKHOCT y TIOTJIe[y HaJa30pa W YIpaBJbamba HaJ
yrpajenum ayromaruzoBanuM CH moctpojemuma Tuma

RMU, ca npunagajyhum maJbHHCKHM cTaHWIamMa. bymyhu
Ia y pemermy Bapujante A He TIOCTOjU KOMYHHUKAIHja ca
HATIOjHOM TPaHC(OPMATOPCKOM CTAHUIIOM, CAMUM THUM HE
MOCTOjH TOCEOHO pearu30BaH MPEKHU KOHTPOJIEp 3a
morpebe  peammsamumje  Cuctema  3a  HampemHy
ayromaruzaunjy CH EJ mpexe, Beh jenHa o1 Ta/lbHHCKHX
CTaHHMLa IIpey3uMa YJIOTy MpEXHOT KOHTposepa (1o
NpaBWJly JaJbMHCKa CTaHuIa yrpaeHa Ha CTalHOj
rpanuni (NOP) 1 oaroBopHa je 3a W3BpIICHE JTOTHUKHX
memMa 3a norpede crpoBolema yrnpaBibaukux akiyja Hal
obOyxBahennm CH u3BomoM.

Ha Crumm 3 npukasas je neo CH EJ] Mpexxe Hax kojum
jé TpUMEHEHO TONYJCUEHTPAIN30BaHO pEUICHE Y
Bapujantu A, Ha K0joj je Moryhe younTn KOMyHHKAIIOHE
Be3e 3a moTpebe Xopm3oHTamHe KomyHuKamuje (Peer-To-
Peer) mmely masenackux crannma xyx CH Boma, xao u
KOMYHHKaI[HOHE Be3e 32 MOoTpede JAajbHHCKOT Haa30pa U
yIpaBJbama Off CTpaHe HaapeleHOT LIeHTpa yIpaBibama.

BaxHo je HanoMeHyTH J1a TaJbUHCKE CTAHUIIE Y OKBUDPY
OBOT pelliciha CUMYJITAaHO MeljycOOHO KOMYHHUITUPAjy, Kao
U ca Hajipel)eHUM LIEHTPOM, TIPH YeMY Ce BPILY HapaieHO
NIPUKYIIJbabe IMPOLECHUX BEIMYMHA U H3BPIIABAKE
KOMaHAWu. Y CBAaKOM TPEHYTKY, HaapeheHH 1eHTap
ynpaBibakba ~ A0OWja  IMOTHYH  CKyNnl  IPOIECHHUX
nHdopmanuja n3 Cucrema 3a HalpeAaHy ayTOMAaTH3AIH]Y
CH E]JI mpesxe, TOK DaJbHHCKE CTaHUIIE, KOje MPEy3uMajy
¢byHKUHjY MpexHOT KoHTponepa o nemy CH EJl mpexe,
J00Hjajy caMo HEOIMXOAaH CKYII MPOLECHUX HH(pOpMAIHja
3a moTpebe u3BpLIaBama MNpeAeHUHUCAHUX JIOTHYKUX
KOMaHJHUX meMa HaJ nusbHuM neinoM CH mpexe. LnsbHo
pemese Cucrema 3a HampegHy ayromarusamujy CH EJl
Mpexe o0yxBaTuio je, npe cBera, 3ameny CH wmeraiom
OKJIOIJbEHUX BAa3JyXOM H30JIOBaHHX MOCTPOjeba, alld U
norpajamux CH moctpojema ca 3umaHuMm henmujama,
caBpemernM CH moctpojemuma Tnma RMU.

Iopen 3amene moctojehmx CH  moctpojema
caBpeMEHHMM, KOMIUIETHO  ayromarmzoBanuMm  CH
MIOCTPOjEeHHMA Ca JaJbUHCKUM CTaHWI[aMa, Ha MO0jeANHAM
JeIoBIMa Mpexe Koju cy oOyxmahenum CucremoMm 3a
HampeaHy ayromaruzauujy CH Mpexe mojaBuna ce u
notpeba ma ce mocrojehie nmasbMHCKE cTaHHIE CcTapuje
reHepanuje ucror npousBohada 3aMeHe JaJbUHCKUM
CTaHMIlaMa HajHOBHMje TreHepanuje. Ha Taj HaumH
NOCTUTHYTa je YHH(OPMHOCT Yy TOIJELy Yyrpaame
JaJbMHCKUX cTaHMIa ucror Tuma ay:x CH Boxa, 6yxyhu na
je mpensubeny ,,Peer-To-Peer xomyHmkanujy moryhe
OCTBapuTH camMo u3Mel)y NaJbMHCKMX CTaHWIA MCTOT
Mojena. BakHO je HamoMeHyTH sa ce Ha IpeTXOJHO]
CIIMIIM yO4aBa Jia C€ pelleme IMOIyACLEeHTPaIn30BaHe
ayromaruzannje CH BomoBa 0a3upa Ha pemiemy rae je
MpPEKHH KOHTPOJIEP aKTUBUPAH Y jEJHOj OJ JaJbHMHCKUX
CTaHHMLla, CIPOBOJM Kpajib€ CaMOCTAIHO JKEJbEHE
MaHUITyNalij€ y MWJbYy pecraypaiyje Torona 0e3
nHTepaknuje ca CH  wm3Bogmma y  HamojHUM
JUCTPUOYTUBHUM  TPaHC(POPMATOPCKUM  CTAHHUI[AMA
x/10 kV. Byayhu ma Hema WHTEpakidje ca CHCTEMOM
3aIITUTE U CUCTEMOM JaJbHHCKOT Ha/[30pa U yIpaBJbamba y
HAarojHUM JUCTPUOYTUBHUM TpaHc(opMaTOpCKUM
crannnama x/10 kV, oBo pememe je TOrogHo 3a
peammzanyjy Ha CH um3Bopmma Ha kojuma cy yrpahenn
SJICKTPOMEXaHWYKHM 3alTUTHH ypehaju. Y ckmamy ca
MOCTaBJLEHOM METOJIOJIOTHjOM HM300pa MHJBHHUX Jell0Ba
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CH wmpexe xoju Tpeba ma Oymy oOyxBaheHHM OBHM
pememeM Hanpeaae ayromaruzandje, CH EJl mpexa mopa
na Oyne peanm3oBaHa U OOJMKOBAaHA IO KOHIEHIHJHA Kao
CH wmelhynosesnor Boga i CH Boma y o0nmKy meTibe,
IJIc NaJbMHCKAa CTaHUIlA Koja je yrpaljeHa Ha CTamHO]j

rpanumu (Normal Opened Point, NOP) mopa na Gyme
neuHNCaHAa Kao TJIaBHA Tayka, OJHOCHO Tadka y KOjOj
JAJbMHCKA CTaHWIA Ipey3nuMa (YHKOH]Y MPEKHOT
KOHTposepa HaJ TM zenoM CH mpesxe.
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Cnuka 3. O6yxsatr CH Boja monyneHTpainzoBaHuM pemewmneM ayromatuzanuje CH EJT mpexe

Ha ocHOBY IpeTX01HO IOMEHYTOT, BaKHO je ucTahu aa
OBO  IIPEAMETHO  pEIIeHE  IONYJCHEHTPAITN30BaHE
ayromarnzanuje CH BomoBa Huje Moryhe peanmzoBatn
ONPEMOM M JIaJBHHCKHAM CTaHUIIAMa JPYTuX Npou3Bohaya
ynpaBo 300r moTtpede a ce OCTBapyd XOPHU3OHTAJHA
KOMYHHKaIuja 1o npuHiumy ,Peer-To-Peer”. IlupHa
XOPH30HTAJHA KOMYHHKAIMja HCKJ/bYYHBO C€ pealinu3yje
n3Melhy MaJbMHCKHMX CTaHWIIA MOJIENIa UCTOT Mpou3Bolaua,
YHjOM je OIIPEMOM PEaTM30BAHO MPEIMETHO PEIICHhE.

Ha Cnnnm 4 npukasas je jenan neo CH EJl mpexe xoju
je o0yxBaheH peliemeM HanpeaHe ayToMaTusaliyje, rie ce
MOK€ BHJIETH /1 je Pellerse IOTIYHO ayTOHOMHO U Jia je
MIPAaKTHYHO JIEKYIUIOBAHO y OJHOCY Ha II€0 pean30BaHU
CHUCTEM 3a HalpeIHy ayTOMaTH3alWjy Ha jeIHOM
OTPaHUYEHOM JIeNTy MpEKe.

Takohe, BaxxHO je uctahm a MpeagMETHH U3BOJ MMa 5
(met) ayromarmzoBanux TC CH/HH, npu gemy cBaka of
BUX UMa 10 jeIHY IOIEJBEHY YIJIOTY IIPeMa KOjoj ydecTBYje
Yy TPUMEHEHOM AITOpuTMy (Kpajibu (NOYETHH) YBOD,
panHu 4BOp (CpemmH YBOp) M INIaBHH 4BOp). JlomesbeHe
yiore ce nymmmpajy Ha jexnom CH u3Bomy, rae camo
IJIABHU YBOpP HUje IYIUIMPaH, jep OH UMa jeJNHCTBEHY
yIOTy y peann3oBaHOM pemewy. HapaBno, y ciydajy
nmpuMeHe notnyHe ayromarusamuje CH m3Boga, Tama cy
panum yBoporu nyx CH n3Boxa gymmmpanu y moTpeOHOM
6pojy.

Ha Crnumm 5 npuxkaszan je HMI npukas jemnor nmema
Mpexe, Ha KOjoj ce MOTy BHAETH JOJEJbeHE yJore y
OKBHpPY NpUMemeHOr anroputMa Ha jenHom CH m3Bony,
Kao M (pyHKIMOHAIHOCT y 0JJHOCY Ha MOTryhHOCT IpoMeHe
TIOjeANHAYHUX YJIOTa.
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Cnuxa 5. HMI mpuka3 Ha SCADA cucremy jensor gena CH Mpexe obyxBaheHor perememM
HarpeHe ayToMaTH3anuje

4. IOJYJAEHEHTPAJIM30OBAHA
AYTOMATU3ALUJA CH EJIl MPEXE —
BAPUJAHTA b

Cucremom 3a HanpenHy ayromatmzauujy CH EJ|
Mpexe Koju ce Oazupa Ha Bapujantu b mokpuseHe cy
YEeTHPH HaIlOjHE TPaHC(HOPMATOPCKE CTAHUIIE Ha OAPYY]jY
Hogor Beorpan u 3emyna: TC 110/10 kV ,,beorpan 41 —
baox 327, TC 35/10 kV ,Hoeu beorpax 17, ,Hosu
Beorpan 3” u ,,3emyH LlenTap”, y KojuMa cy HHCTAIHPaHH
MpEXHH KOHTpoJiepH, [1, 2]. Takohe, cucrem oOyxBara u
nuJbHe, Kapaktepuctuune u3Bojge CH Ha mojenuHuM
JIEIIOBIMA FbUXOBUX KOH3YMHHX IOJIpydja, Ha KojuMma je
ykynHo yrpaheno 30 ayromarnzoBaHUX TpaHcdopma-

topckux cranuna CH/HH, mpu wemy je mHTEerpmcaHo y
cucreM u mier mocrojehux TC CH/HH koje cy mo Tanma
panuie y JeleHTpaIU30BaHOM KOHLIENITY ayTOMAaTH3allHje.
AyToMaTtu3anyja OWBHUX TPaHC(HOPMATOPCKUX CTAaHHIA
CH/HH je mnoappasymeBama 3ameny mnocrojehux CH
IOCTpOjeha y HUMa, Ka0 W OJroBapajyhux AaJbMHCKUX
CTaHMIa KOje TMpPeKO TOCeOHMX KOMYHHMKAI[HOHHX
nmpotokosia  00e30ehyjy  xebeHy  (YHKIMOHATHOCT
Hanpenne ayromatusanuje CH EJ]. BaxxHo je HamoMeHyTH
Ja je u300p KOH3YMHOT Mojpydja Koju je oOyxBaheH
peaIM30BaHUM CHCTEMOM BpIIEH IO BHIIE KPUTEPHjyMa
(Opoj kpajmux Kymana, onTuMaiHa KoHpurypammja CH
EJl wmpexe, rycruna onrepehema wntn.), amm nga je
onpeznesbyjyhu  kpurepujym Ono Opoj HMHCTAIMpPAHHUX
cucTeMa u3abpaHoT MPOoN3Bohada KOju MoApxKaBa KOHIETT
Hanpexnne ayromatmsamuje CH EJ] mpexe.

© EIIC A/l Beorpan GB All rights reserved



90

Eaextponpuspena I'oquna 3, Bpoj 2, 2025

1. Bykoruh, b. hupuh, C. Inmxkocku, EBostyuuja koHuenTa ayromatuzauuje KadJoBcKe cpeIlheHANIOHCKE eJIEKTPOAUCTPHOYTUBHE MpeKe

Ha Crukama 6 (a, 0) mpruka3aHo je KOH3yMHO HOApydje
Hosor beorpaga u 3emyna, koje je oOyxBaheHo
peam30BaHUM pelemeM HampenHe ayroMmaTtmsanuje CH
El mpexe, kao u 0OyXBaTH KOH3YMHHX IMOIpydja
TNOjEAMHHX HAIIOJHUX TpaHC()OPMATOPCKHUX CTAHMIIA, Kao U
MeljycoOHe nykuHe u3Mel)y camux Jokainuja HamojHUX
TpaHcopMaToOpcKuX cTaHuna. BaxkHO je HamoMeHyTH na
OBakBO M3a0paHO LWJBHO KOH3YMHO TMOJpydYje HMa
MOTeHLMjaJl  [IMpema M Ha  OKOJHE  HarlojHe
TpaHc(hOpMATOPCKE CTaHUIIEe, YUME je MOTyhe MOKPUTH
Bemuku aeo Homor beorpama y memy on pexa Case u
Jynasa nmpema 3emyny. OrpanmdaBajyhu GpaxTop y namem
MIAPElhY CHCTEMa MPEACTaBJba TPEHYTHO OrPaHHUCHE
MIPUMEHCHOT alTOPUTMA, TI0 KOME Yy ajlrOpUTMY KOjH je
HUMITJIEMEHTUPAH TI0 jEJHOM MPEKHOM KOHTPOJIEPY MOXKE
na 0yne ooyxBaheno HajBume 50 pacKJIOHUX eJIeMeHaTa
y nokpusenoj CH E/JI mpexu.

Kao miro je paHuje HalOMEHYTO, Y LHJbY JIOHOIICHa
NPaBOBPEMEHMUX  OJJIyKa  TNPWIMKOM  YIpaBibamba
EJIEKTPOUCTPUOYTUBHOM MpPEXOM, Kopuctehu npe cBera
KOHLIENTE MOJYLIEHTPAIM30BaHOT pelIeHka, a y Kpajiboj
WHCTaHIM ¥ [EHTPAJIH30BaHOT YIpaBjbamka, 3HATHO CE
yCIIoKE-aBa 00paja IpoLecHIX HHPOopMaIHja Koje ce caaa
MIPUKYIUBA]y Y Aajeko Behem oOmmy.

Ca gpyre crpaHe, 3HATHO Behn 0OyxXBaT MpOLECHHUX
nHpOpMaNKja W3 pean30BaHOI CcHCTeMa, omoryhaBa
n300p ONTHUMANHOT CIEHAapWja VIpaBibamka, ald |
HAJIOTpa/iby CHCTEMa y INJbY aKTHBUPAha PACIION0KUBUX
MPEXHUX alUTMKaIHja Y OKBUPY PEAIN30BaHOT CHUCTEMA.

1328
LZEMUNI(CENTAR!

a ) Jloxanuje Hanojaux TC 0) Konsymua noapydja

Harojaux TC

Cauxa 6. KonsymHo nojapydje o0yxBaheHo jeTHUM O
pelera 3a Hanpenny ayromarusaiyjy CH EJl mpexe

Ha Cnunm 7 npukasas je odyxsat CH EJ] mpexe on
CTpaHE aKTHBHPAHUX MPEXHHUX KOHTpPOJEpa y HAIOjHUM
TpaHC(OPMATOPCKHM CTAHHUIAMA.

-
—
- %
.

N BCD 1
329

@

TEMUN CENTAR

a8

Cnuxa 7. Ilpyuka3 koH3yMHUX nojipy4ja Hanojuux TC n HappeheHocTH 01 cTpaHe MPEKHUX KOHTpoJiepa
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Y OKBHpPY peanM30BaHHX MpPEXKHHX KOHTPOJIepa,
MHCTAIHPaHE Cy MPEXHE alUTHKALHje OIIFCaHe Y HACTaBKYy,
KOje CBOjOM (YHKIIMOHATHOMNY 3a0KPYXYjy KOHIENT
Hanpenne ayromatmsanuje CH EJ] mpexe.

VY OKBHPY IHJBHOT KOHIICNTA HHTCIMICHTHHX Mpexa
(Smart Grids) koju je mpemmer peanuzanmje, MOCTOje
cnenehe ¢QyHkuuje: camoo3mpaBibere Mpexe  (Self-
Healing), ympasmpate norpommom (Load Management),
ayToMaTcKo mpebannBame HW3BOpa Hamajama (Automatic
Source Transfer), cmameme npeonrtepehema (Overload
Reduction) u moapyuna xouTpona Harona (Area Voltage
Control), [15].

HaBemeHe MpexHe amMKaluje Ccy OX  BEIHKOT
nHTEepeca 3a mpumeHny y okBupy CH EJI mpexa, ammn
aKIeHaT Yy JOCajalllib0j peanu3aliju CHUCTeMa 3a
HanpenHy ayromarusamijy CH EJl mpexe nmat je Ha
NPUMEHU camo npBe MpEKHE arUIHKaIyje
caMo03/paBJbekba MpEKe, JOK Cy 3a CBE OCTalle MPEXHE
aruakaije 00e30el)eHn CBH TPENYCIOBH 32 HHUXOBY
pUMeHY. 300T CII0KEHOCTH PEaIM30BaHOI CUCTEMa KOjH
j€ y CBOjoj] peanmuzalMju OHO BPEMEHCKH OTrpPaHHYCH,
HPHUCTYIMIO C€ CaMO BATUIALM]H ¥ MPAKTUYHOj IPUMEHH
IpBe MpEXHE alUIiKalndje. 3a cBe ocTale (YHKIHje
00e30eheHn cy CBW HEONXOJHH YIA3HW MOJAIH, aid
BHUX0Ba BaMaNija y OMOryheHOM CHMyIanuoOHOM MOZRY
Hehe OwTm BpIIeHa y OKBHpPY OBe (pase peammsanmje
cucteMa. HakoH Tora mro cCy ce CHUCTEMH MpEBEIH Y
TpajHH pa, npucTynuhe ce JajbeM IHPEHY pPearTu30BaHoT

koHrenTa Hanpenne ayromarusanuje CH EJ] mpexe, oz
KOjUM ce mosipa3yMeBa fa he ympaso npeoctaine GpyHKImje
outn mMIUIeMeHTHpaHe y oxapehenmm daszama. Taxole,
obyxsar menoBa CH EJ] Mpexe ox crpaHe MpeKHHX
KOHTpOJIepa Yy BEJIMKO] MEPH je YCIOBJbEH U KOHLECTIIIN]OM
CH E]JI mpexe, Oyayhu na nojequHu MpexXHU KOHTPOJIEpU
00yXxBaTajy jelTHOCTaBHHj€ CTPYKTYpPE MPEXkKe, TOK HEKH O
BUX 00yXBaTajy M JajieKo CJIO0XKEHHje, HEKOHIETIIH]CKH
obmukoBane CH EJI mpexe.

VY ciydajy za ce anropuramM MpoIIMpY Ha HEIITO Behn
Opoj pacKIIONHUX elleMeHaTa y OIHOCYy Ha TocTtojehe
orpaHHYeHe, CHUCTeM he TpajHO pajuTH ca 1Ba MpEeXHA
KOHTpOJIepa, MTO je OHO M TpPBOOWTHH CIEHApHo. Y
CBaKOM CJIy4Yajy, TPEHYTHO je omoryheH panx ca Tpu
IpUMapHa MpekHa KOHTpoJepa u Moryhe je cumymnmuparu
Behum Opoj cueHapwja KOjU ce THUY TIpey3uMarba
HAJUIe)KHOCTH 0J] CTpaHe npatehnx MpexHuX KOHTposepa.

Ha Cmumum 8  npukasaHa je  apXUTEKTypa
MOJTYLIEHTPAIHN30BaHOT cucrema 3a HarpeHy
ayromaruzaunjy CH EJ] mpexe, Bapujanra b, nmpu uemy
je y moueTHo] (ha3u peanu3zalMje CHCTEMa Y LEIOCTH
3a7p)kaH  KOHIENT  JICHEHTPAIH30BaHOT  JaJbHHCKOT
HaJ30pa W ympaBibama. [lox TUM ce moxapaszyMmeBa jaa je
3aJp)kaHa JAWPEKTHa KOMYHHKanWja ca mnoxapeheHnm
JMAJBUHCKUAM cTaHuIaMa y ayromaruszosannm TC CH/HH
ITyTeM MOOMIIHE Mpeke mpeko mocebHo oxpehenor APN
CETMEHTA.
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Cnuka 8. Tlpuka3 apxuTeKType cucrema 3a Hanpeany ayromarusanujy CH EJl mpexe

VY cBaKOM TpEHYTKy OIepaTrop y HaapeheHOM IeHTpYy
yIpaBJbamba MOXeE J1a OJIOKMpa U3BPIICHE aIUIMKaIje 32
HarpeHy ayromarusanujy CHM/I Mpexe u 1a 3aapxu 10
caja  CrTaHgapAHU  (AELUEHTPAIN30BaHM)  KOHLEMNT
naseuHekor ynpasibarba TC CH/HH. IMopex moryhHocTH
JIELIEHTPAIN30BaHOT KOHILENTa ympaBbamwa Haxg TC
CH/HH, 3aapxaH je ¥ KOHIENT LCHTPAIU30BAHOT

yOpaBJjhamka  HaJ  HANOjHUM  TPaHC(HOPMATOPCKUM
CTaHHMIIaMa, aJld IIyTEM ONTHYKUX TEeJIEeKOMYHHKAIMOHHX
BOJIOBa, Mpe CBera y MHJby o0Oe30ehuBama moTpeOHE
Op3uHE KOMYHHKallMje, ajll W camMe I0Yy3JaHOCTH
KOMYHHMKalMje. YTpaBo je peajgu3oBaHa OITHYKA
KOMYHHKanuja n3mely HagpelheHor neHTpa ynpasibama u
HAalojHUX TpaHc(OpMaTOPCKHUX cTaHMIa obe3denuia cBe
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HEONXOJHE IIPEelyClIOBe Ja C€ pealnsyje IUpeKTHa
XOpPH30HTATHA KOMYHHKaIlMja Ha HHUBOY HAIOjHUX
TpaHCc(HOPMATOPCKUX CTaHUIA IyTeM mpoTokona [EC
60870-5-104 (master/slave). TIlytem ycmocTaBibeHe
XOpH30HTANIHE KOMYHHKaIje obe3oehena je melhycoOna
pa3MeHa HEONXOAHUX NPOLECHUX BEJIMYMHA U3 CYCEIHE
HafojHe TpaHCOPMATOPCKE CTaHUIE, a Koje Cy
HEONXOJHU YyJa3HW MOAALM 3a HM3BpIIABamkEe alrOpUTMa
peanuzoBaHe amMKanuje. Ha  HMBOy — HamojHHX
TpaHcOpMaTOPCKUX CTaHMIA@ M CBUX yrpaheHux
ayToMaTu30BaHHUX TpaHchopMmaTopckux cranuma CH/HH
peamu3oBaH je jom jemaH moce0aH KOMYHHKAITMOHHU
nHTEepdeEjc Koju omoryhyje KOMyHHKaIHjy ca nujbHOM [oT
w1aThopMoM, ajH IIyTeM A0 cafa pPeTKo KOpUIIheHOoT Y
SIIEKTPOANCTPUOYTUBHAM CHCTeMHMa — mpoTokona UA
OPC. 3a paznuky ox HMI mpuxkaza nema CH EJl mpexe

Shika 1%

TS 35/10 kV Novi Beograd 3

M,
K07
3A
o6 MW

0.09 VAT 0.41 MVAr

149 A 13510 kW
4068V 2335 KVAr <«—
120,53 kVA

z-709

DDC/ODC Beograd 10kV konzum - SoG 506 2 5063 SoG4 1326 1330 1334

Koja je obyxBaheHa pemniemeM cucteMa Bapujanta A, rie
je mpukazano camo jemHo CH octpso, y HMI mpukasy
cucreMa Bapmjanta b 30or o0yxBara MpexHOT
koHTponepa Han Behmm gemom CH EJI mpexe, HMI
NpUKa3d Cy Jaleko cioxeHuju. CiMke cy Tako
OpraHuM3oBaHe Ja ce Ha jeaHoj mpouecHoj HMI crounm
npukaxy cBu CH wu3BoaM Koju cy NHOA JMPEKTHOM
HaJuIe)XHOIhy peaan30BaHOT MpPEXKHOI KOHTpojepa Y
HAllOjHO] WM H3BOPHO] TPaHC(HOPMATOPCKO] CTaHUIIM.
[Ipuka3 je Tako opraHu30BaH aa oMoryhasa jeaHocTaBaH
HaJg30p OBAaKO jENHOr CJIOKEHOT pellekha Ol CTpaHe
JHCIIeuepa.

Ha Cnun 9 npukasas je jenad ox peanm3oBannx HMI
mporecanx npukaza gema CH EJ[ Ha xojeM je
AMIUIEMEHTHpaHa HampenHa ayromarmsamuja CH EJ]
MpEKe.
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mw .
0.06 MVAr 013 MvAr  10.2kV 2.22 MVA

Napredna automatika Coere ™l TS 110/10 kV Beograd 41 m

Cnuxa 9. Ilpouecuu npukas nena CH EJ] mpexe y kome je peanu3oBaHa Harpenna ayromatuzanuja CH EJ] mpexe

Ha nponiecHoM mpukasy je HMIUIEMEHTHPaHa MOTIIyHa
(GYHKIIMOHATHOCT KoOja ce oxHocu Ha mpaheme panaa
HafpeJHe ayToMaTH3alldje, ald M MOTryhHOCT HeHOT
JCaKTHBHUpamka y CIIy4ajy Kajga IIOCTOjU moTpeda naa
HaJUIe)KHOCT YIpaBjbara IIOHOBO Npey3Me HaapeheHu
LIEHTap YNpaBJbarba.

5. IIOKA3ATEJbU CH EJl MPEXE
OBYXBAREHE HAITPE/THOM
AYTOMATHU3ALINJOM

Pememnma HampeqHe ayroMatu3saiyje ooyxsahenu cy
LEHTPaJIHU JISIOBH rpajackor jesrpa beorpaga u
ueHtpanau nenosu Hoeor beorpana. ¥ tabenama | u Il cy
npuKasaHd yKynHH Tnokasaressm CAIDI  3a  oba
oOyxBaheHa KOH3yMa, IIpe HMIUIEMETAlHje CHCTEMa
HarpeJHe ayToMaTH3anyje.

Tabena | Tlpukas nokazaresba noysganoctu CAIDI CH EJ]
Mpexxe oOyxBaheHa peremeM cuctema Bapujanta A

Tpanchopmaropcka cTaHHIA CAIDI [min]
Beorpan 15 54,32
Beorpan 28 60,54
Beorpan 36 73,13
Hewnmap 60,91
TexHU4KH paKynTer 55,29
IToxcranuna 35,96
Cpeirba BPEIHOCT: 56,69

BaxxHO je HamOMEHyTH Ja TPUKA3aHH ITOKa3aTeJbU
moy3ganoctn CAIDI o0yxBarajy camo HeIJIaHMpaHa
HCKJbYUeHa Yyclle]l II0jaBe KBapa, JOK Cy MOKa3aTeJbu
noy3nanoctu CAIDI 3a ruianupana McKJbyderma 3Ha4ajHO
MamH, Oynyhm na koHdurypamuja Mpexe omoryhasa
JIBOCTPaHO Halajambe KpajlbuX KOpPHCHHUKa  yclen
HCKJbYUeH-a 300T IUTaHNpaHuX pajgosa. Takolhe, youasa ce
na cy nokaszarespu moysganoctu CAIDI wemro Behm 3a

VY a
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LEHTpPaJIHE JIeTI0BE IpajcKor jesrpa beorpana y oqHocy Ha
neHtpanHe pgenoBe Hosor beorpama, mro je cacBuM
pa3yMJbnuBO nMajyhu y BUIY J1a je KpeTame TUCTICUSPCKUX
eknma 3Ha4dajHo Opxke Ha HoBom Beorpaxy m nma cy TC
CH/HH y toMm nexny rpana JOCTYIHHje 3a IpUIa3 eKuma u
HapKUpame.

Tabena 11 Tlpuka3 nmokazatesba noysnanoctu CAIDI CH
EJ] mpexe oOyxBaheHa peniemem cucreMa Bapujanta b

Tabena IV Tlpuka3 crpykrype kBapoBa CH EJ] mpexe
oOyxBahene pememeM cucrema Bapujanra b

TpancdopmaTopcka cTaHHUIA Bpoj ucnaga

TpanchopmaTopcka cTaHHIA CAIDI [min]
Beorpan 41 44,33
Hoswu Beorpan 1 48,28
Hogu beorpan 3 42,78
3emyH LlenTap 70,71
CpeJiba BPeTHOCT: 51,53

VY tabenama Il u 1V npukaszana je cTpykTypa KBapoBa
koju cy 3abemexxenn Ha CH EJl Mpexama koje cy
oOyxpaheHe  HaNpegHOM  ayTOMaTU3alMjoM  TOKOM
MPETXOJHE TPH TroauHe. YodaBa ce na je Behum Opoj
KBapoBa Ha JEITOBHMAa KOH3yMa Ha KOjUMa je MHTCH3MBHA
n3rpagma rpa)eBHHCKAX 00jekaTa TOKOM KoOje oJa3u 10
MexaHm4kor omTtehiema CH kaboBCKHX BOJOBA.

Ha ocHoBy mopmartaka natux y tabenama V u VI moxe
ce 3aKJbyddTH Ja je Behm cremeH ayTomaTm3amuje o
jemaom CH m3Bomy y Bapujantu A, anu na je, ca apyre
ctpane, pnaneko Behu Opoj CH wm3Boma mokpuBeH
ayromaruzanujom y Bapujantu B. Ontumym cBakako
Tpeba Tpaxkutu n3Mel)y oBa Ba peniema, ajnu y Horieny
ayToMaTru3alyje mpuMaT JCPUHUTHBHO OIHOCH PCIICHE
ca Behum Opojem ayToMaTH30BaHUX TPaHCHOPMATOPCKUX
crarnma 1o jenraoM CH m3Bomy. YV tabenmama je moceOHO
nat ykymnas 6poj TC CH/HH, xao u 6poj ayroMaTH30BaHUX
TC CH/HH.

Tabena Il Ilpukas ctpykrype kBapoBa CH EJI mpesxe
oOyxBalieHe pememem cucrema Bapujanra A

Beorpan 41 7
KparkocmnojHa 3amrura 4
3eMJbOCIIOjHA 3aIUTHTA 3

Hosu Beorpan 1 18
KparkocmojHa 3amrura 5
3amTurta cabupHUIA 1
3eMJbOCIIOjHA 3aIUTHTA 12

Hosu Beorpan 3 11
3amtuTa cabupHUIA 2
3eMJbOCIIOjHA 3aIlTHTA 9

3emyn LenTap 11
KparkocmnojHa 3amrura 2
[IpekocTpyjHa 3amTura 1
3eMJbOCITIOjHA 3aITHTA 8

YkynHo ucnaja: 47

Tabena V Ilpukas crpykrype CH EJ] mpexe oOyxBahiene
pememeM cucreMa Bapujanta A

CH Tun Bpoj Bpoj
OCTPBO CH usBona TC CH/HH Kynana
OctpBo 1l  MeljynoBe3nu 12 (6) 1.981
OctpBo 2 Mehynosesun 9 (5) 1.571
Octpo 3  MehynoBesnu 12 (5) 1.430
OctpBo 4  Mehynosesun 10 (5) 1.596
OctpBo 5  MehynoBesnu 10 (5) 2.923
OctpBo 6  Mehymosesun 12 (5) 1.682
OctpBo 7 Melhynosesuu 10 (5) 3.831
YKyIHO: 15.014

Tpancdopmaropcka cTaHHIA Bpoj ncnana

Beorpan 15 13
KpatkocnojHa 3amrura 2
IIpexocTpyjHa 3amTuTa 1
3eMJbOCITIOjHA 3aIITHTA 10

Beorpan 28 37
KpatkocnojHa 3amrura 13
3amTura cabupHUIA 1
3eMJbOCIIOjHA 3aIlTHTA 23

Beorpan 36 22
KpartkocnojHa 3amrura 6
3eMJbOCIIOjHA 3aIlTHTA 16

Heumap 8
IIpexocTpyjHa 3amTUTa 1
3eMJbOCIIOjHA 3aIITHTA 7

Texnnmukn gaxkyarer 14
KpartkocnojHa 3amruta 5
3eMJbOCIIOjHA 3aIlTHTA 9

TMoacranuua 25
KpatkocnojHa 3amrura 3
3eMJbOCIIOjHA 3aILTHTA 22

YKynHo ucnaga: 119

Tabena V1 Ipukas ctpykrype CH E]J] mpexe oOyxBahene
pewemem cucrema Bapujanrta b

CHoctpso  Tun Bpoj Bpoj
CH usBona TC CH/HH  kynama
Ocrtpgo 1 MelhynoBesuu 11 (3) 2.885
OctpBo 2 MeljymoBe3nu 10 (3) 1.449
Octpso 3 Melhynose3nu 4 (2) 1.196
Octpso 4 MeljymoBe3nu 8(3) 2.554
OctpBo 5 IMetma 15 (3) 3.685
OctpBo 6 Ietspa 12 (3) 2.676
Octpso 7 Ietsma 8(3) 1.119
Octpgo 8 MeljynoBe3nu 11 (3) 2.581
OctpBo 9 CroxeHn 40 (6) 9.660
Octpeo 10  Croxenu 48 (7) 10.667
YkynHo: 38.472

Ha Cnumm 10 natu cy npukasy NpUMEHEHUX KOHIIeaTa
ayromatuzanuje kabimoBcke CH EJ] mpexe. Ha ocHoBy
yCBOjeHE KOHIIETIMje Koja je peaan30oBaHa Kpo3 CTYIH]y
W360p konuenuuje ynpassbama CH enekrponuctpuOyTnBHE
Mpexe Ha KoHsyMHOM mnojapydjy E/Ib ¢aBopuzoBaHo je
pelieme ca MamHMM CTeneHoM ayromarmsanuje no CH
u3BoMy, Oynyhm na je WHHUIMjaHO TIOKa3aHO Ja Hema
€KOHOMCKOT' OIIpaBlama 3a MPHMEHYy pemiema ca Behnm
CTETIEHOM ayTOMaTH3alHje.
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a) OcuoBHH KoHIenT ayroMmaTu3anuje CH m3Boga
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06) Ipoummpenn koHnenT ayromatuzanuje CH n3Boxa

Cnuka 10. Ilpuka3 npuMemeHNX KOHIEIIHja ayromatu3amije kadnoscke CH EJl mpexe

[Npommmpeme NPUMEHEHOT KOHIIENTa ayTOMaTH3aLlije
CH E]] je cauekano npuMeHy, HaKOH CKOPO JIBE JCIICHH]¢,
peuiema Hanpeane ayromatuzanuje CH EJl mpexe, rae ce
jaBuia morpeba Ja ce mpBe TpaHC(HOpPMATOPCKE CTAHUIIE
CH/HH na CH n3Bony 06aBe3HO ayToMaru3yjy, 300r Tora
IITO pelIcHhe ayToMaTh3anuje (Gopcupa ayromMaTru3aiujy
te nokarmje Ha CH m3Bomy. Takole, mpuMeHa OCHOBHOT
KOHIIETITa je TOTBpIMIA Aa 300T BEIHKOT Opoja KBapoBa
yrnpaBo Ha npeuM Jeonuiniama CH u3Bozma, oHa HHje Y
cramy Jnga o0e30emun eduKacHy H30NaNHjy KBapa U
pecTaypalujy Halajamba KpajibuM KOPUCHUIUMA. YTIpaBo
Ha MpuUMepuMa BepHUKALMje NPUMEHCHUX pelleHha
HarpeJHe ayToMaru3alyje nokasahe ce mo3utuBaH edexar
y 1aJb0j IPUMEHH MPOIIUPEHOT KOHILIENTa ayTOMaTH3allHje
kabnoscke CH EJI mpexe.

6. BEPUDUKALIUJA PAJA HAIIPE/THE
AYTOMATU3ALIMJE CH El MPEXKE Y
IHNOT'OHCKHUM YCJIOBUMA

[MpakTryHO 06a cucTeMa IMynITeHa ¢y y IpoOHHU paj 10
cpemune 2023. ToAWHE W TOKOM MTPOOHOT paja BpIICHE CY
onpehene cumynanmje pazaa, npe cBera pemema Bapujante
b koja mMa moryhHoCcT wW3BpHIeHma cHUMylanuja paja
Hanpenne ayromaruzauuje CH EJ] mpexe 3a nuibHa
CleHapHja pEKOH(UTYypalrje Mpexe y CiIy4ajy IojaBe
kBapa Ha oapeheHuM neoHuiama mpexe. TokoMm poGHOT
nepuosia, a U KacHuje, Kajua cy o0a cucreMa IpeBejieHa y
TpajHH paj, JOLUIO je [0 BHIE MNpopaja HarpeHe
ayromatuke CH EJ[ Mpexe mpu peamHUM NOTOHCKHM
norahajumMa W CBakM cCiIydaj Ipopage IoceOHO je
aHaJIM3MpaH ¥ Bepu(uKOBaH. 3a moTpede Npe3eHTaluje
npopasae HampenHe ayromatuke CH EJ] Mpexe y oBom
pany, 3a o0e BapHjaHTE pelIeHha, Y3eTH CY MOTOHCKH
norahaju Koju Cy MMalld KBapoOBe Ha IMPBUM JICOHHIIAMA
nenoBa CH mpexe. AHanmu3upaHa je cuTyalja Kaaa je
Jonio no mpekuaa Hamajama CH cekmuje HamojHe
TpaHcopMaTopcke CTaHHIE, IITO 3a MOCIEAUIy HMa
WJICHTUYHO pearoBame HalpelHe ayToMaTH3aluje Kao Ja
je kBap 6uo Ha mpBOj AcoHuIM. OBaj CiIydaj je mpHUKa3aH
3a ciydaj ucnaja 3a Bapujanty A.

Ha Crmmmu 11 mpukasaH je clieHapuo paja HampemHe
ayromatuke CH EJI Mpexe y cnydajy KkBapa Ha IpBOj
JICOHUIM Y OKBUPY pellierha 3aCHOBaHOT Ha Bapujanrtu A,
IJIe Ce yO4aBajy YeTHPH IVIaBHA Kopaka (CEKBEHIIE).

& @

& @

6) M3onanuja xBapa
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2) Pecraypanuja Hanajama

Cnuka 11. Tlpumep paga HampeaHe ayToMaTH3aNdje y
CIIydajy KBapa Ha IIpBOj IEOHUIN — Bapujanta A

Ob6a pemema WMajy HIACHTHYaH Opoj MOTPeOHHMX
MaHHUIyNIanyja (IBe  MaHUWIynamuje) 3a ToTpede
pecraypaiyje Hamajama, ajd TJaBHA pa3lidika JIGKH Y
YHICHUIM Ja cy y Bapujant A CBU KpajibH KyNLu
HarojeHH, JOK ce y Bapujantu b nmouupame neoHure y
KBapy Jlajbe CIPOBOIY Y3 Paj JIUCHEYEPCKHX EKHIla Ha
TepeHy. AHTa)XOBambe JUCIEUSPCKUX EKHIIA j€ HEOIXOIHO
W3 pazjora JIOKalWje KBapa Ha CEIMEHTY, TA¢ HeMaMo
ayromaruzoany TC CH/HH.

Ha Crmmm 12 npukasana je mucra morahaja ca SCADA
cHCTeMa y Clydajy KBapa Ha MpPBOj ACOHHIM Mpexe 3a
Bapujanty A. Ha nuctu ce yodaBajy KJbydHU norahaju y
mucTy (03HAa4YeHH MoceOHMM 0o0jaMa) KOju Cy IOBEIH IO
npaBOBpeMeHe Ipopaje HampeaHe ayromartuzauuje CH
EJl mpexxe. Kao mto ce Moxxe BuieTH U3 Jucte norahaja,
y OBOM clieHapujy HampenHe ayromatmszanuje CH EJ
Mpexe, peanu3oBaHu cucTeM je U3BPIIHO
pexoH(MUTYpAIHjy MpEXe y IIUIbY pecTaypallije Hamajama
3a 18 cexyHmu, mTo je Aaneko kpalie o1 MOCTaB/BEHOT
mba on 30 cexyHan. BakHO je HAIOMEHYTH J1a Y JTUCTH
HHUje OWI0 CWTrHalla Mpopaje WACHTH(HKANHUje Mporacka
cTpyje KBapa, Oyayhu na je kBap OMO Ha IIPBOj JCOHHUIIN.

Cnuka 12. Jlucta noraljaja 3a mpopaay HanpeaHe
ayromatuzanuje CH EJl mpexe y ciydajy KBapa Ha TIpBOj
neoHuny — Bapujanta A

Ha Cmumum 13 mpukasanu cy BpeMEHCKH TOKOBH, ca
KOjUX C€ MOXE jaCHO YOUUTH BPEME PearoBama CEKBEHIIH
Hanpexnne ayromarmzandje CH EJ Mmpeske y mocmaTpanom
ciydajy. Ha Ciunu 14 natu cy nujarpamu onrtepehema CH
n3Boaa npumnanajyher CH ocrpsa (OcTpBo 2) U HaNoOjHUX
TpaHcopmaropa, Ha KojuMa Cy IpHKa3aHa Mepema ca
SCADA cuctema ca pe3oiylijoM Mepema oJ 15 MuHyTa.
Ca mpunoxxeHUX jaujarpama Huje Moryhe jacHO yO4HTH
pearoBama CEKBEHIM HalpeJHe ayTomaru3auuje, Beh
caMo mpoMeHe onTtepehema HAKOH M3BpIICHA CBHUX
cexBeHIM HanpenHe ayromaruzandje CH EJl mpexe.

Hiomanmja Pecraypanmja
KBapa HaOaj ama

o 4

Hcnag

Os Ss 10s 15s 20s

Cruxa 13. BpeMeHCKH TOK IIpopajie HanpeaHe
ayromatm3anmje CH EJ] mpexxe y cirydajy KBapa Ha MpBOj
neoHnny — Bapujanta A

6) Jdujarpamu ontepehema HarmojHuX TpanchopmaTopa

Cnuxa 14. {njarpamu onrepehema CH n3Bosa u
HaTOjHUX TpaHc(opMaTopa TOKOM IPOpaje HAIpeIHe
ayromatuzanuje CH EJ] Mpexe y ciaydajy kBapa Ha TIPBOj
neonuny — Bapujanta A

Ha Cnumm 15 mpukaszan je mpumep pajga HampeaHe
ayromatmzaimje CH EJl mpexe y ciydajy wucmaga
HAalojHOT BOJa WM TpaHc(hOpMaTopa CHare y HarojHoj
tpacopmaropckoj crannnun BH/CH wmm  CH/CH.
Cityuaj ce cBOJIY IPAKTHYHO HA MPETXOHH, Y3 UNEHEHUILY
Jla HUje OMJI0 KBapa y MpEH, IITO je J0BEJO 10 3Ha4ajHO
Oprke mpopajie peali30BaHe HalpeJHe ayToMaTu3aluje, y
YKYITHOM Tpajamy OJ 8 CeKYHIH.
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2) Pecrayparnuja Hanajama

ZIO8=:

0) YKJby4ere HallojHOT BoJa Wi TpaHcdopmaropa

Cnuxa 15. Ilpumep pana HampeaHe ayToMaTu3anyje y
Cly4ajy MCIIajia HallOjHOT BOAA WX TpaHchopMaropa —
Bapwujanta A

Ha Cimmm 16 mpuikasana je mucra morahaja ca SCADA
CHCTeMa Yy CIydYajy MHCIaja HaIOjHOI BoJa WIH
TpanchopmaTopa 3a Bapujanty A.

G msie  0m0s TSI Tevalkie 1L VoD PREKCSTRUNAZASTTAPORUDA  NASTANAK
s [irarssazi i [T as/0 kv Twrsa ket o voo snamosTaums 2Tia exuvcone ncasousus [
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e TS IS0 Tennicieuliet KCI V0D PRECCSTRUINA ZASTITA POBUDA  PRESTANAK A
mas TS Ten K01 VOD PREKOSTRUMA ZASTITA SKLICENSE  PRESTANAK

e 535749 (0 Ten oL von povmaT Ao ST

wes TS0V Tehnickifakaltel 01 SPM NAPONSE NUE PRISUTAN

wwa = @ von nanon e PRSUTAN

e vz @ vop napon NE PRUTAN

moa = w0 W o STwERSPOIGIVOSTITS  fvn

e i WG G STAUERAROLOINGETTS AR

me sz W0 G G STANERSPOLOINGTITS VAR

e - o1 von naron N PRsOTAN

e = @ oo naron NUE PRSUTAN

020924 898 SO0 SHG  SHG - STANJE RASPOLOZIVOSTI TS KVAR

02-09-2 53510 kv Tehnithi fakuhtet  HO2 VOD PREXIDAC ISKLUCEN

e 7595440 1 Tennic kst HG2 V0D POVRATN NAPOR srsoTan

cavsae o 133320k Toh MDD ME  NESTANAKNABON 230V AC NASTANAK 8 sec
s 7535789 0 Ten oL W ST EALAC e

wes 5350 Ten o1 @1 povReTH NAPDN NUE PRISUTAN

o = 0N OAS NESTANAKNAPON 750V AC NasTaNAK

e 753540y Tennic fkutiet 22 SP3_POVRATHINAPON NE PRSUTAN

@ iz 001 DA RESTANAKNAPON 230V AC NASTANAR

e = o Tome [N TR mAFON a0V o NasTANAK

e s 1 VoD SoARARASTALAS ecuces [N
e s o1 vop sosRAmsTILAS veovees [
e e @ oo naron PrissTaN

e v oML DAS RESTANAKNAPON 230 AC prestaiAx

men rames  man em COL OAS NESTANAKNAPON 230V AC s

Gemu pauces  ann sz @ oo naron smiTan

e ruces  n e W WG SGTAUTMBOLINGT  NCmMANo

weu punwe  man em 0 S SHG STAEBAOLOZNOSTI  NORMAING v
T @ von naron A

wou rucss  swvs s 001 DA NESTANAKNAPON 230V AC eneane [
@ E Naron oA

e VERTOR AR NasTANA

e sreioa urden

e sovmTIINARON o

e sovRaTHINARON PrisuTan

@ STANE SPRAVUAG oG

e VERTOR - R PmesTaiAx

020924 SHG - RASPOLOZIVOST. NEAKTIVNA

e - STANERASEOLCINGSTI TS NenTA

s SHG. RASPOLOINAT NeacTviA

mas [Ey—, seucena

020924 SHG - STANJE RASPOLCZIVESTI KVAR

LOKALNA AUTOMATIKA ISKLUCENA

oo anen  1mws B s10 SHG - RASPOLOENOST NEAKTIVNA
2 a7 s % 510 SHG SEXVENCA UTOKY PRESTANAX
05 TS s % ODI DAS LOKALNAAUTOMATIRA ISRUUEENA
20524 1714356 180450 B4SO SI0 SHG  SHG-RASPOLOIVOST NEAKTIVNA
020334 17aeaess 8040 B4t OD1 DS LOKALNAAUTOMATIKA ISKLUCENA
RpBa rauTa  EBR B SI0 SHG SHG-RASPOLOZIVOST NEAKTIVNA
@ AT wae e D1 DAS LOKALNAAUTOMATIRA. IsKLUCENA

Cnuka 16. Jlucta noraljaja 3a npopaay HampeaHe
ayromatm3anmje CH EJ] mpexxe y cirydajy ncrmana
HAIIOjHOT BOZa Wi TpaHcopmaTopa — Bapujanra A

Ha muctu ce yodaBajy kiby4Hu porahaju (o3HaYCHH
noceOHMM 0ojama) KOjU Cy JOBEJIM 10 IPaBOBpEMEHE
npopane HanpenHe ayromatuzanuje CH EJl mpexe. Kao
IITO C€ MOXKE BUJIETU U3 JINCTE Jjoral)aja, y OBOM CIIEHAPH]Y
Hanpenne ayromarm3anuje CH EJl mpexe peannzoBanu
CUCTEM j€ M3BPIIUO PEKOHPUTYpPALH]Y MPEXKE Yy IUIbY
pecrtaypalnyje Hamajama 3a 8§ CeKyHIH, IITO je IaJIeKO
kpahe oj ciydaja Kajaa je kBap OMO Ha MPBOj JICOHHMIIH.
BaxHo je HanmoMeHyTH Aa y JHMCTH HHje OWJIO CHTrHaia
popaje uaeHTu(UKaIyje mpojacka cTpyje ksapa, oyayhu
Ja y OBOM ciydajy Huje Omno kBapa Ha CH wusBony.
BpemeHckn TOK Tpopaje HampegHe ayToMaru3aluje
npukasaH je Ha Crunm 17.
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Cnuka 17. BpeMEHCKH TOK TIpOpajie HalpeaHe
ayromatmsanuje CH EJ] mpexxe y cirydajy ncmaga
HAIIOjHOT Boa Wi TpaHcdopmaTopa — Bapujanra A

Ha Counum 18 gatm cy gmjarpamu omrepehema CH
n3Boxa npunanajyher CH octpra (OctpBo 2) 1 HanmojHUX
TpaHcopmaropa, Ha KOjuMa Cy NpUKa3aHa Mepema ca
SCADA cuctemMa ca pe3oiylidjoM Mepema o 15 MunyTa.
U ca oBux mpuioxkeHHX aujarpama Huje moryhe jacHo
YOUUTH pearoBamba CEKBEHIM HallpeJHe ayToMaTH3alyje,
Beh camo mpomene ontepehema HAKOH HM3BPILICHA CBUX
cexBeHI HampenHe ayromatmzanuje CH EJ[ mpexe,
Oynyhu ma ce noralaj ogurpao Beoma 6p30.

[A]

6) Jqujarpamu onrepeliema HamojHuX TpanchopMaTopa

Cnuka 18. njarpamu onrepehiera CH m3Bona u
HAaIojHUX TpaHC(HOPMaTOpa TOKOM IPOpazie HAIIPEaHe
ayromatuzanje CH EJ] mpexe y ciaydajy ncnaga
HAIIOjHOT BoJa i TpaHcpopmaTopa — Bapujanra A

C o03upom Ha TO 11a je OMO y MHUTamky HECEIEeKTUBAH
ucnaj yclea napajienvcama HarmojHux CH BogoBa, y3pok
HCTIaJia je peIaTUBHO Op30 OTKIIOHEH, 32 BPEME Marmbe O]
3 muHyTa. PearoBame HamnpegHe ayTOMaTHKE je 1 'y OBOM
cllydyajy JAOBEJO JO TOra Jia cy Yy BeoMa KpaTKOM
BPEMEHCKOM TE€PUOJy HAINlOjeHH CBH Kpajibu KOPHCHHIN
nyx CH Bona. Takole, BakHO je HarloOMeHYTH Ja yclen
paza  HampegHe — ayToMaTMKe — HUCY — 3HA4ajHO
npeontepeheHN pe3epBHM IpaBLM Halajamba, Kao HU
TpaHc(hOpPMATOPH KOjH MPEy3uMajy J0JaTHO onTepeheme
ycnen pekoHpurypaiuje mpexe. OBaj ciiydaj je Mame
KpUTHUYAaH HEro MpeTxoanw, Oyayhw naa je momaTHO

ontepeheme mpeysumao Tpanchopmarop BH/CH Behe
WHCTaJHCcaHe cHare. 3a moTpebe anamm3e norabaja
NIPEy3eTH Cy M PErHCTPOBAHM 3allMCH NPETAa3HUX I10jaBa
tokoM uctaga CH ememenara ca oapehenux MII3Y, ammn
30or obmMa paga HHje ux Moryhe Npe3eHTOBaTH.
W3BpuieHe ananuse ucmnajga HeIBOCMUCIICHO YKa3yjy a je
HEONXO/JHO BPIIUTH M aHAJIN3Y NpesIa3HUX I10jaBa.

Ha Cnunwm 19 mpukaszaH je clieHapHO pajia HampeaHe
ayromatuke CH EJl mpexe y ciydajy kBapa Ha ApYroj
JICOHNIM Y OKBUPY pelliera 3aCHOBaHOT Ha BapujanTtu A.
Kopx oBe popane peniema Hanpeane ayromatusanuje CH
M Mpexxe UMaMO TPAaKTHYHO IET Kopaka (CEKBEHIIN).
Takohe, y mmpy ngoOHjama KOMIUISTHOT VyBHAA Y
LIENOKYIIaH MOCTYNAaK JIOLMpama KBapa W pecrayparje
Halajama CBUX KpPajlbUX KOPUCHHKA, NPUKA3aHU Cy CBH
KOpAaIX ITOCTYIIKA.
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a) IlojaBa kBapa

) Ilpopama ayroMaTrKe — HCKJbYUECHHE JIella MPEKe
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2) Ilpopaja ayroMaTike — U30JIallKja APyre ACOHUIE
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e) ckibydeme JeOHHIIe Ol CTPaHE JIUCTIeYepCcKe SKHIe /) Hpopana 3amrute
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m) Ilpunpema pagosa Ha CH neoHunu y ksapy

Cnuxa 19. IlpuMep pasa HanpejHe ayToOMaTH3aHje Y
ciry4ajy kBapa Ha apyroj neonuiy CH uzBona —
Bapujanra A

Ha Commn 20 mpukasana je mucra gorahaja ca SCADA
cUCTeMa y CIy4ajy KBapa Ha Jpyroj ICOHUIM 3a Bapujanty
A. Ha nuctu ce yoyaBajy kibyuHu norahaju (o3HaueHH
noceOHMM 0Oojama) KOjU Cy JOBEJIM 10 IPaBOBPEMEHE
npopane HanpenHe ayromatuszanuje CH EJl mpexe. Kao
LITO ce MOXKE BUJIETH U3 JIUCTE Joraljaja, y OBOM CLieHapHjy
Hanpenne ayromarusaije CH EJl mpexe, peanuzoBaHu
CHCTEM j€ H3BPIINO PEKOH(UTYpAIjy MpEeKe Yy IHBY
pecraypanuje aena Hamajama 3a 11 cekyHnu, anu u 1a je
JaJb TOCTYNaK JIOLMpama KBapa M pecTayparje
Halajama OCTaTKy KpajlbuX Kylala TI0Tpajao  jorI
nonatHux 30 MuUHYTa. BpeMeHCKH TOK mpopaje HalpeaHe
ayToMaTH3aluje nmpukasad je Ha Crmrm 21.

Ha Cmuum 22 nmatm cy nujarpamu onrepehema CH
n3Bona npunazaajyher CH octpsa (OcTpBo 2) U HanojHUX
TpaHcopmaropa, Ha KOjuMa Cy NpHKa3aHa Mepema ca
SCADA cuctema ca pe3oiyIijoM Meperma o1 15 MuHyTa.

Cnuxa 20. JIucta norahaja 3a npopaay HampeaHe
ayromatuzaje CH EJ] Mpexe y ciydajy kBapa Ha
npyroj neonnttn CH u3Boaa — BapujanTta A
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~ Pecraypanmja

Jena Hamaj asa Pectaypanmja

Hcnag Vebydeme gamajama
mpee TC

KBapa
¢ ¢ 17 Vrmydeme Tpostena

« VKJIOMHOT
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Cnuxa 21. BpeMeHCKH TOK IpOpajie HarpeaHe
ayromatuzanmje CH EJ] mpexe y ciiyuyajy kBapa Ha
npyroj neonur CH u3Bonma — Bapujanra A

6) Jqujarpamu onrepeliema HamojHUX TpaHnchopMaTopa

Cnuxa 22. [lnjarpamu onrepehiera CH m3Bona u
HAaIojHUX TpaHC(HOPMaTOpa TOKOM MPOPase HapeIHe
ayromatmsanuje CH EJ] mpexe y cirydajy kBapa Ha
npyroj neonurin CH ussoma — Bapujanta A

U ca oBuX NpUIIOKEHUX Jujarpama Huje Moryhe jacHo
YOUHTH pearoBama CEKBEHLM HalpeJHe ayToMmaru3alyje,
Beh camo mpomene onTepehera HAaKOH M3BPIICHA aKIHja
o]l cTpaHe jucriedepa y Hazape)eHOM ILIEHTpY U
JICIICYEPCKUX €KWIa Ha TEepPeHy Yy LWJbY JIOUUpama
JICOHHIIE Y KBapy M pecTaypauuje Halajama MpeocTalnx
KpajlbuX Kynana Koju ¢y OuiaM norol)eHu KBapom.

Y  mperxogHMM ~— fAely — TpUKazaHa Cy  TpH
KapakTepUCTHYHA  CIy4aja Ipopaje  pealr30BaHOT
pemema HampemHe ayToMaTHke Bapwjante A, koja ce
3acHMBa Ha yHampeheHoM koHIenTty ayromaruzanuje CH
EJl mpexe, ca Behum cteneHoM ayromarusanuje CH Bopa.
Behu crenen ayromarnzanuje CH Boga omoryhasa na ce
CH Box cermMeHTHpa Ha BHIIIE KOHTPOJAOMIHHUX JICOHHILIA,
LITO IOBO/IM JI0 e(pMKACHH]€ H30JIalllje MecTa KBapa, Kao 1
pecraypanyje Hamajamba KpajlbuM KyIliuMmMa mnoroleHnx
ncrnagoMm. Kao mro je mpukasaHo, y ciydajy KBapa Ha
MPBOj ICOHHWIHN, MOTryhe je ma ce 3a pelaTHBHO KPaTKO
BpeMe W3BpINM e(HKacHA M30JalHdja JEOHHUIlEe rorolene
KBapoM, alli W NOTIyHa pecTaypallija Halajaka CBUM
KpajBIM KYIIIIIMa orol)eHnx THM ucragoM. bymyhu na je
Opoj mcmaja HA MPBHM [COHUIIAMA 3HAYAjHO BEIHUKH Y
OJHOCY Ha KBapOBE Ha OCTAJHMM JICOHHMIIaMa, Ipe CBeTa
300r Beher onTepeliema KojeM Cy OHE HM3IIOXKCHE, CaMHM
TUM M YCIEUIHOCT MPOpaje ca MOTIIYHUM OYEKUBAHUM
edexTrMa je naneko Beha.

Kana ce npuMeHH peleme HalpeaHe ayToMaTu3aluje
3acHOoBaHOr Ha Bapujantu b, Taga ce oBO pelicme
IIpUMERYje Ha OCHOBHOM KOHIENTY ayTomarmsanuje CH
EJI wmpexe, amm ca 3HadajHo  yHampelheHoM
KOMYHHKAI[HOHOM IIEMOM M peaiu3alyjoM Haapehenor
MpEXHOT KOHTpOJepa KOju KOHTpojiHiIe onxpeheHu neo
CH EXI mpexe.

OcuoBHu KoHIenT ayroMaTmsanuje CH EJT mpexe nma
Buire Behux cermenara koju o0Oyxmatajy Behu 6poj CH
neonuna ca packionuuMm enementuma TC CH/HH xoju
HHUCYy KOHTponabwiHu. OBako cermentupan CH Bon He
omoryhaBa y Beluko] Mepu e(hHUKACHY pecTayparyjy
Hamajamba KpajlbuM KyIIMMa KOoju cy HorohjeHu KBapom,
Oynyhn nma ce wW3omanuja JCOHHIIE Y KBapy H
pekoHdUTypanuja Mpexe y  CMHCIy  HOTIyHe
pecraypanyje MOCTHXE PaJoM AWCIICYEPCKUX €KHIa Ha
TepeHy. 300T 0BaKBOT HauMHA pajia BpeMe pecrayparuje je
kpahe Hero y ciy4dajy Oe3 pemema ayromatuzanuje CH EJT
MpeXxe, ald JaleKo O IIOCTaBJbEHHX  ILMJbEBa
peKoHdHUTypalyje Ja ce OHa U3BPLIM 3a HEKOJIMKO
necetnHa cekyHau. Ca CTaHOBMINTAa paja HarpeHe
ayToMaTHKe, youaBajy ce€ HACHTHYHE CEKBEHIe paja
alropurtamMa peajM3oBaHuXx y o00e Bapujante. Takobe,
youaBa ce Jia ce peajiM3oBaHu cucteM y Bapujanti b
3aCHHBA HA JAJICKO CJOXEHUjO] KOMYHHUKaIMju u3Melhy
KOMITOHEHTH PEaJIM30BAHOT pelIeHha, MTO j€ MPETXOJHO
HalOMEHYTO, Ha BHIIIE MECTA y Paiy.

Ha Cauum 23 npukazaHe cy caMO CEKBEHIE paja
pealM30BaHOT  peliema HalpelHe ayToMaTH3aluje
Bapujanre b, 3akipyuno ca cexBeHunoM wusonamuje CH
CerMeHTa (BHIIIE JICOHHIIA) y KBapy, JOK JpYyre CEKBEHIIE
Koje ce omHoce Ha wuzojanujy ImibHe CH peonure
roroljeHe KBapoM HUCY MPHUKa3aHe U3 pa3yiora 0OMMHOCTH
Y IPUCYTHE BapujaOMITHOCTH Yy TIOTJIeTy KOja je ACOHUIa ¥
okBupy CH cermenTa noroleHa KBapom.
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f Mreini
| kontraler

1Ec 104

2) Pecraypaiiuja Hamajama Jieia orojeHux Kymaira

Cnuxa 23. Tlpumep pana HampenHe ayToMaTH3aluje y
ciry4ajy kBapa Ha npBoM CH cermenty — Bapujanra b

Ha Caunm 24 npukasana je nmicra gorahaja ca SCADA
cucTeMa y ciydajy kBapa Ha nnpoM CH cermeHTy Mpexe
3a Bapujanrty b. Ha nuctu ce youaajy kibyunu norahaju
y nucTH (03HAYeHH MOCEOHNM 00jama) KOjH Cy JOBEIH JI0
IIpaBOBpeMeHe Ipopajae HampenHe ayromarmsanuje CH
EJl mpexe, ipu yeMy y JINCTH HE ITOCTOj€ y OBOM peIIeHhy
CHUTHAIIM KOjH C€ OJHOCEe Ha MelyCOOHy KOMYHUKAIW]y
n3Melhy MaJbMHCKHMX CTaHUIA, jep je alropuTaM HampegHe
ayTromaru3alyje peaiM30BaH y Haapeh)eHOM MpEKXHOM
KoHTposepy. Ca apyre cTpaHe, y JIUCTH Aorahaja mocroju
Behu CKyIl mpolecHUX HHpopManuja, Oyayhu ia je y oBoMm
cily4yajy HamojHa TpaHcdopmaropcka cranuna BH/CH

peall30BaHa Ca HHTETPHCAHUM CHCTEMOM 3alliTHTE WU
ynpasieama ca MPCU ypehajuma.

nasTANAK

NESTANAK NASONA 24V OC
Kvag BaTERUE

SQ0KA RASTAVLA
Nason

Nason
Nasow

SQoPKA RASTAVUAE

Kvas saTERUE

NESTANAK NASONA 24 vV OC

80 min

a 248TITA POBUDA
BMICKA ZASTITA POBUDA
NAPREDNA AUTOMATIKA

100081
200041 iskuugena

Cnuka 24. Jlucta norahaja 3a npopaay HampeaHe
ayromaruzauuje CH EJl mpexe — Bapujanrta b

Ca mpuka3zaHe jucte noraljaja MOke ce yTBPAUTH 1
je y oBoM crieHapujy HampenHe ayromarmzanuje CH EJI
MpEKe peali30BaHU CHCTEM H3BPIIMO PECKOHMUTYPALH)y
Mpexe 3a 33 CeKyHIe, IUTO NPHOJNMKHO OAroBapa
ocTaBJbeHOM by on 30 cekyHnu. M3y3eTHO je BakHO
HallOMEHYTH J1a j¢ Y OBOM aJITOPUTMY YBEAEHO BPEMEHCKO
Kallikhewke 3a CBaKy MaHumynanujy ox 10 cekynnu, mro he
ce y HapeIHOM IepHOoJy eIMMHHHCATH, Tako Ja he ce
JITOPUTaM y OBOM CIIy4ajy OYEKMBAHO M3BPIIUTH 32 OKO
10 cexyHau, mWITO OATOBapa MpopagaMa peuiemha HalpeIHe
ayTomarusanuje y npumeprmMa Bapujante A.

Kao mro ce ca Crnuke 25 MoOXXe yOUHTH, pearoBame
peliemka HalpeHe ayTOMATH3aIlHje YCICIIHO j& CIIPOBENIO
u3ouaiyjy norofjesor CH cermenra KBapoM U ISITUMHYHO
U3BPIIMJIO Hamajamke KpajlbuX KyNIa KOjU ce Harajajy
npeko apyror cermenTa CH n3Bona, anu je yKynHo Bpeme
3a KOMIUICTHY pecTaypaunujy Hamajama 4ak W Behe on
npoceyHor nokazatewma CAIDI 3a nmocmarpanu neo CH
Mpexe.

Pecraypanmja

Jena Hamajama Pecraypannja

Hiomanmja
KBapa

Hemax Ipomena

VKJIOOHOT

Hamaj ama

Ipomena
FKTomHOT
Ha ,KBap“

|

CTam:a

¢ ¢ cTama
l Vinyueme

0s 10s 20s 30s 50 min 52 min 65 min 80 min
Cnuka 25. BpeMeHCKH TOK Tpopajie HalpeaHe
ayromatuzanje CH EJ] Mpexe y ciaydajy kBapa Ha

npBom cermeHTy CH m3Bona — BapujanTa b
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Ha Cnuuu 26 patu cy amjarpamu ontepehema CH
n3Boga npunagajyher CH octpra (OctpBo 2) u HanmojHAUX
TpaHchopMmaTopa, Ha KOjuMa Cy IpHKa3aHa Mepema ca
SCADA cuctema ca pe3oirylidjoM Mepema o 15 MuHyTa.
W ca oBux mpuiokeHHX aujarpama Huje moryhe jacHo
YOUUTH pearoBamba CEKBEHIM HallpeIHe ayTOMaTH3aluje,
WJICHTUYHO Kao W Yy NIPETXOJAHUM CiydajeBHMa, Kao U
nokymaju ykpydema CH n3Bosa o crpane aucneuepa y
LEHTPY YNpaBJbabha WIN AUCIIEYEPCKHUX €KUIIa Ha TEpEHy.
Moryhe je youutu camo kpajie mpomeHe ontepehema
HaKOH W3BpIICHA aKi{ja HA MHUKPOJOKALWjU KBapa O
CTpaHe Jucredepa y HaapeheHOM LEHTPY B JUCIeYePCKUX
€KHIIa Ha TepeHy, y LMJbY JOLUpama JCOHULE y KBapy U
pecrayparyje Hanajama MPEOCTaATNX KPajbHX KyTara Koji
cy Omu morol)eHn KBapoM.

/' 300

a) ujarpamu onrepehema CH u3Boga

100X 1:00 200

12.00

6) dujarpamu onrepehema HamojHUX TpaHchopMaTopa

Cnuka 26. [Injarpamu onrrepehiera CH m3Bona u
HaIojHUX TpaHC(HOPMaTOpa TOKOM MPOPasie HapeIHe
ayromatusanuje CH EJ] mpexxe y ciiyuajy KBapa Ha
npBoM cermenty CH uzBona — Bapujanrta b

W3abpanu mnpuMep BeoMa pealHO MpUKasyje CBe
mpobieme mpu crpoBoljemy mporeca pecraypaiuje u
pexoHdUTypaldje Mpexe y Ciiydajy IojaBe KBapa Ha
CerMEHTY MpPEXe KOjH HHUje ayTOMaTH30BaH, IIe pellcHhe
HalpeIHe ayTOMaTH3alHje caMo ACTUMUYHO 00aBH 110Ca0,
JOK ce KOHAauHO OKOHYame Ipoleca 3aBpllaBa
aHTa)XOBAaFEM CKHIIa Ha TePEHY, Koje je Y 3Ha4ajHOj MepH
3aBHCHO OJf CHTYyalHje Ha TepeHy (mpobiem caoOpahaja,
IpUCTYTIa 00jeKTHMA UTA.).

7. BAK/bYUYAK

Hampenna ayromaruzanuja CH EJ] mpexe je, kpo3
MMILUIEMEHTAIH]Y JIBa pelllekha, 0a3upaHa Ha Pa3IHduTHM
KOHIIeNTUMa BoJehrX CBETCKHMX Mpou3Boladua cuctemMa u
onpeme 3a ayromatuzanujy CH EJ] mpexe, mokaszana cBy
CBOjy  CYNEPHOPDHOCT Yy OJHOCY Ha  peliema
ayToMaTu3alyje TNpeTXOJHHX TeHepauuja. Mako je
OCHOBHM KOHIIENT ayromaru3anuje kadmocke CH EJI
Mpeke OMo y IpUMEHH CKOPO JIBE ACIICHH]€, TPUMEHESHIM
peliekheM HEIBOMHCIEHO j€ II0Ka3aHO Ja KOHLENT
ayromarusanuje Tpeba yHampeauTH Kpo3 mnosehame

crenena ayromaruszamuje CH wu3Boma, a mpe cmera
yrpanmom ayromaru3oBannx TC CH/HH na mecty mpBe
TC na u3Bomy, 6e3 003mpa Ha TO 1A U je IPUMEHEHEHO
peliemhe HHTETPUCAHOT CUCTEMA 3aLITHTE U YIIPaBJbamkba Y

HAalojHO] TpaHC(HOPMATOPCKO] cTaHuIM. llpumemeHa
pelema MPOKpYMIa Cy IyT Aajb0j CBOJYLHjH pelema
ayTromaruzanyje IpeMa KpajieM 1My — KOHIENTY

LEHTPaIN30BaHOT peliewka. Y pajy cy NpUKa3aHd caMo
KapaKTepUCTUYHH CITy4ajeBU Mpopajie pelieka HarpeaHe
ayTomaruzanuje M nasbe mnpaheme pajna peaqu30BaHHX
pemema omoryhuhe gaspe mobospmame paia MPUMEHECHIX
penrema. [lpukasaHa pemema Mo 00yXBaTy Mpexe Cy
TPEHYTHO pedepeHTHa Yy CBETCKHMM pa3Mepama, Te
IOOMjeHN pe3ylTaTH CBaKO NPEACTaBJbajy CBOjEeBPCTaH
Hbenchmark‘ pesysrara Koju ce MOCTHXY TPIIIMKOM pana
cucreMa 3a HanpeaHy ayromarusanujy CH EJ] mpexe.
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Highlights

e Automation of the MV electric distribution network is the backbone of "Smart Grids".

e The need to significantly improve the previously applied concept of automation of the MV electric
distribution network.

e The improved concept of automation of the MV electric distribution network enables efficient
restoration of power supply to end users after a fault occurs.

Abstract

More than two decades ago, the concept of automation of the MV electricity distribution network was
adopted for the electric distribution area of the city of Belgrade, which was the initial basis for further intensive
automation of the MV electric distribution network. The concept of the MV electric distribution network was
primarily based on a decentralized concept, where a large number of elements were planned for integration
into the SCADA system, with the possibility of activating standard predefined local automation functions. As
there has been a significant functional improvement of the equipment for automation of the MV electric
distribution network during the last decade due to intensive digitalization, further directions in terms of
improving the existing automation concept, where a large number of automated points within the MV electric
distribution network would need to be redefined. Additionally, the requirements regarding the increasing
reliability of the MV electric distribution network have led to a situation where it is necessary to increase the
degree of automation of the MV electric distribution network, but also to ensure a much higher degree of
coordination between the embedded equipment for the automation of the MV electric distribution network. For
the above reasons, it was necessary to start implementing new modern concepts of advanced automation of
the MV electric distribution network, which were supported by the latest generation of equipment and solutions
from the world's largest equipment manufacturers. One solution included the implementation of a semi-
decentralized concept with network controllers, while the other solution included the implementation of a
solution without a network controller with a predefined application algorithm within the embedded and
integrated equipment for the automation of the MV power distribution network.
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