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o(iLiiiHOrO ONMOHEHTA MO0 AUcepTaliiiHii podoTi
MAJIOI'YJIKO 1Ouaii BosioaumupiBau
“OnTtumizanis GyHKIIOHYBaHHS BITHOBJIFOBAHUX JIPKEPEII €HEPTIl B JJOKAIbHUX
EJIEKTPUYHMUX CUCTEMAaX , MPEACTABIICHIM HA 300yTTSA HAYKOBOI'O CTYIEHIO KaHAMAaTa
 TeXHIUHMX HayK 3a crenianbHicTio 05.14.02 — enekTpUuHi cTaHLii, MEpeXi i cucTeMn

1. AKTyaabHicTHL TeMH aucepTalii, il 3B'A30Kk 3 HAYKOBUMH MporpaMaMu i
IJIAHAMH.

CydacHl TEHAEHLIT MIOA0 JIELUEHTpani3allil €JIEKTPOINOCTaYaHHs CITO)KUBAYIB
NpU3BOASTL 0  YCKJIAQAHEHHs  TUIaHYBaHHS ~ Ta  PErYyJIOBaHHA  PEXHUMIB
eJIeKTpoeHepreTuyHux cucrteM. Jlo Toro » B yMoBax pe(opMyBaHHS pPUHKY
CJICKTPUYHOI €HEprii B YKpaiHi, 30KpemMa — BMNPOBAKEHHS CHUCTEMHU JIBOCTOPOHHIX
JOTOBOPIB MDK TOCTayajbHUKAaMU Ta CIIOKMBauaMu €JIEKTPUYHOI eHeprii, npobiema
oprasizauii ¢()eKTUBHOTO ACUCHTPaTI30BAHOTO E€JICKTPOIOCTa4aHHs, MO0YI0BaHOTO 3
BUKOPHUCTAHHAM TEXHOJIOTIA  BIJHOBJIKOBAHOI E€HEPreTUKH, Hal0yBae OCOOIMBOI
aKTyaJlbHOCTI. HelxocraTHI  pIBEHb  JTOCHIIKEHOCTI MPOOJEM, TIOB’SI3aHUX 13
NPOEKTYBaHHAM Ta ekcruryatauiero B/IE, X BIJIMBY HAa peXUMU €JIEKTPUIHUX CHCTEM,
HEY3TOJUKEHICTh HOMIHAJIBHUX [apaMETPIB  OCHOBHOTO CHUJIOBOIO OOJIaJHAHHS 3
norpebamMu TaKuX DKEpeJl, BIACYTHICTb THUIOBHUX pILIEHb CTOCOBHO 3aXUCTYy Ta
aBTOMaTH3alli mnpouecy BUPOOHMUTBA EJIEKTPOCHEPrii HE JIO3BOJSAE NpUNMATU
OOTpYHTOBAH1 MPOEKTHI PILIEHHS M Yac iX po30ydoBH 1 HE A03BOJISIE CPEKTUBHO 1X
eKCIUIyaTyBaTH y CKJaAl JIOKAJILHUX eJeKTpuyHuX cuctem. Ilepmioro veproro e
O0OyMOBJICHO HECTAaOUIBHICTHO TeHepyBaHHS BJIE uyepe3 mpupoaHy 3aJICkKHICTh Bij
BIUIMBY HABKOJIMIIHBOTO CEPENOBHUIIA Ta TMOTOYHHUX METEOPOJIOTIYHUX YMOB, IO
BU3HAYa€ 3ajladyy opraHizauli y3roJukeHoro enekrtponoctadyaHHs Bil BJIE Ta
KUBWJIBHUX TIICTAHLIN JIOKAJTBHUX €JIEKTPUYHUX cUCTEM. TyT 000B’A3KOBO HEOOXIAHO
BUKOHYBATU BUMOI'M HaA1MHOCTI CXEM BUJIaul €JIEKTPUYHOI eHeprii Ta niakintoyatu B/IE
MaKCHUMaJIbHO HaOJMKEHO IO LUEHTPIB €JIEKTPOCIOXKUBAHHS, IO JO3BOJIUTH 3MEHILUUTH
BTpAaTU Ha TPAHCIOPTYBAaHHS E€JEKTPUUHOI €Heprii Ta 3a0e3MeYUTU HAJEXKHY SKICTb
€JIEKTPUYHOI €HEPTII.

HaseneHi MIpKyBaHHsS BH3HA4yalOTb [OCTAHOBKY  OINTUMI3AUIMHUX  3a7ay
IPOEKTYBaHHs Ta ekcrutyaTauil BJIE — BU3Ha4eHHs BCTAaHOBJIEHOT MOTYXHOCTI CTaHIIH,
(opmyBaHHs H0OOBUX TpadiKIB HABAHTAXEHHS, Ta cXeM BUIa4dl notyxHoctTi BJIE 1o
MepekXaM JIOKaJbHUX €JIEKTPUYHUX CcUCTeM. PoO3B’I3aHHI0O caMe€ TakKuUx 3ajay
npucBsiyeHa auceprauiiia pooora FO. B. Manoryiko.

ITinTBepIKEHHSAM ~ BaXJIMBOCTI Ta  HEOOXIJHOCTI  IIPOBEJIEHHS  HAYKOBHUX
OOCILIXKEHD, PE3YJIbTATH SKUX MPEACTABJICHO Yy AUCEpPTAUIdHIA poOOTI € Te, 10 BOHU
nposoauauchk npotsiroM 2012-2015 pokiB 3a HayKOBMM HanpsiMOM  Kadelapu
€JIEKTPUYHUX CTaHIH 1 CUCTEM BIHHUIILKOTO HALlIOHAJIIBHOTO TEXHIYHOTO YHIBEPCUTETY
3a AEp)KOIOHKETHUMU TemMaMH “‘Ontumizauis QyHKLUIOHYBAHHS EJIEKTPUYHHUX MEpex
€HEPrOCUCTEM B YMOBaX 3pOCTAHHS HAaBAaHTAXKEHHS CIOKUBAYIB Ta JIELIEHTpami3auii ix
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[image: image2.jpg]xuBnieHHs” (Ne nepxpeectpauii 0110U002161), “3acobu onTtuMizaulii cyMmicHOT poOOTH
JIOKaJIbHUX EJIEKTPUUYHUX CHUCTEM 3 BIIHOBJIIOBAHUMM [)KEpEJaMMU €HEPTIl Ta CHUCTEM
LIEHTPaJII30BaHOTO enekTpornoctayanus ~ (Ne nepxpeectpanii 0113U003138).

2. AHasiz 3Mmicty avceprauinHoi poboTv i MOro BiANnoBigHiCTL MeTi Ta
IOCTABJIEHUM 3aBJaHHAM  JoCJilxkeHb. CTpPyKTYpHO JHcCEpTaliliHa poOoTa
10. B. Manorynko cknagaerscsi 31 BCTYIy, YOTHUPbOX PO3ILIIB, BHCHOBKY, CITUCKY
BUKOPHUCTAHOI JIITEpATypH Ta JOJAATKIB.

2.1. 'V ecmyni OOIPYHTOBAaHO aKTyaJIbHICTb TEMU JAMCEpPTaliiHOT poOOTH,
chopMynbOBaHO METY Ta OCHOBHI 3afayl JOCHIIKEHb, HaBEACHO HAYKOBY HOBHU3HY
OJEPKaHUX pe3yNbTaTIB Ta I[I0Ka3aHO MPAKTUYHY LIHHICTH BUKOHAHOI po0OOTH,
BUKJIaJIEHO OCHOBHI MOJIOKEHHS, K1 BUHOCATHLCS HA 3aXMCT Ta HABEJIEH1 BIJIOMOCTI TMPO
anpoOalito Ta MyoJaiKaluil) OCHOBHUX pe3yJIbTaTiB pOOOTH.

2.2. Iepwuu po30in pucepTauliHol poOOTU MPUCBAYEHO aHaiizy mnpoliieMu
onTtumizalii (yHKUIOHYBAaHHS BIAHOBMIOBaHUX kepen eHeprii B JIEC. Ilpunineno
yBary MUTaHHAM (QOPMYBAaHHS IHTEJNEKTYAIBHUX EIIEKTPUUYHUX MEPEX, HOCILIKEHO
NpUHIUNY (YHKUIOHYBAaHHS JIOKAIBHUX eNekTpuuHux cucreM 3 BJIE B xonmemuii
Smart Grid. 1lpoaHani30BaHO CBITOBUHM [OCBiA Ta BUKOHAHO TOPIBHSUIbHUK aHami3
CTaHAApPTIB PYHKUIOHYBAHHS IHTEJEKTYalbHUX JIOKAJIbHUX €HEProCUCTEM Ta IHTEerpailli
IX B CHCTEMH  LEHTpalI30BAaHOrO  €JleKTpormocTtadyaHHs.  JlocmiakeHo  Ta
CUCTEMATHU30BAHO JOCBIJ PO3B’A3aHHS 3aaay onTumizauii pexuMiB podorun BJIE B
posnoautbHUX Mepexax. [Jocmmkeno ocodnuBocti BJIE, sk 00’ekTa kepyBaHHS, a
TAaKOX METOIM oNTUMI3alli iXx pyHkuionyBanHsa B JIEC.

[Tokazano, mo 3poctaHHs 4acTkun BJIE cTaBUTHL mUTaHHS Mpo MOCTYNOBUM
nepexil Big  TpaAMUIMHUX  TEXHOJIOTIHA, AKI [epeadayaroTb  BUKOPUCTAHHS
LUEHTPAJII30BAHOIO0 TIEHEPYBAHHS EJIEKTPUYHOT E€HEprii, J0 HOBUX PILIEHb, SKI
OpIEHTOBaH1 Ha MmMpoke 3actocyBaHHsA BJ/IE Ta akTuBHMX Mepex, 37JaTHUX HaaaBaTH
MOCIYTH 3 MIEpeaaBanHs, 30€pIraHHs Ta TIEPETBOPEHHS €NEKTpUUHOT eHeprii. HaBeneno
NOPIBHANBHUN aHam3 cTangaptiB Smart Grid 1ans 3aco01B  peJIEMHOr0 3axuCTy,
KOHTPOJIFO Ta MOHITOPUHTY MariCTpallbHUX Ta PO3IMOAUIBHUX MEPEXK, KWW I0KazaB
JOLUUIBHICTb PO3B’SI3aHHS KOMIUIEKCY 3ajau ontuMizamii ¢yHkuionyBanHs BJIE B
JIOKQJIBHUX C€JICKTPUYHUX CHUCTEMAX 3 YpaxyBaHHAM IIOKa3HUKIB SKOCTI Ta BTpar
€JIEKTPOCHEPI] 3 MOAANBIINM IEPEXOJAOM 0 €IMHOTO cTaHaapTy. Ilokazano, mo s
3MEHIIEHHs BTpAT €JIEKTPOEHEprii Ta MOKpalIeHHS MOKAa3HUKIB i1 SKOCTI JOUIJIBHO
MEPEXOANTH J10 PO3B’SA3aHHA KOMIUIEKCHO1 3amadi onTtumizauii cxemu JIEC, 1o
nependavae peanizalito €peKTUBHUX TMPOEKTHUX pIllIEHb Ta BIMPOBAKEHHS CHUCTEM
OIlEpaTUBHOI peKkoHdIrypauii cxem npuegnands BIE.

[TokazaHo, 10 pPO3pOOJICHHS Ta BOPOBAKEHHS CMOCOOY  OMEpPaTUBHOI
ONTHUMI3alii cxeM Buaaudl enexkrpoeHeprii BJIE 1o €leKTpUYHHX MEpex 3
BUKOPUCTaHHSIM AHAIITUYHUX YMOB OINTHUMAJBHOCTI 338 KOMIUIEKCHUM KPHUTEPIEM, LIO
BpaxoBY€ MapaMeTpH sIKOCTI €JIEKTPOEHEPTil Ta MOHaJHOPMATHBHI BTPaTH, J103BOJUTD
3a0€3MeyyBaTH  ONTUMANBHICTE HOpMmanbHUXx pexumiB JIEC B Ttemmi mpouecy 3
ypaxyBaHHSM CY4YaCHUX BUMOT JO TE€XHOJOTTYHOTO MPOIECy



[image: image3.jpg]23. 'V Opyeomy poszdini aucepTauliiHoi poOOTH peani3oBaHO PO3POOKY
MaTEMaTUYHOro anapaTy ontuMizauli ¢pyHkuionyBanHs B/E B JIEC 3a komIuiekcHUM
KPUTEPIEM ONTUMAJILHOCTI.

[Tokaza”o, 1m0 3agady BHU3HAYEHHS ONTUMAJIbHOI MOTYKHOCTI BIAHOBJIFOBAHUX
JDKepesl CHeprii y JIOKaJbHIA eNEeKTPUYHIH CUCTeMI JOUUIBHO pPO3B’I3yBaTH 3a
KOMIIJIEKCHUM KpUTEpieM, AKUH BpaxoBye MPUOYTOK BiJl MPOJAXKy €JIECKTPUUHOI CHEprii
BJE, mnoka3HUKM SKOCTI €JEKTPOCHEprii, 30KpeMa — HWMOBIPHICTb 3a0e3NeUYeHHs
'HOpMOBAHOTO BiIXWIJIEHHS HANpYTH, Ta BTpATH Ha ii TpaHcopTyBaHHsA Mepexamu JIEC
[IPOTSTOM 3BITHOT'O IIEPIOY.

Po3po0ieHO MeTOJ BU3HAYEHHS ONTUMAJIbHOI BCTAaHOBJIEHOI MOTYKHOCTI
BIJIHOBJIFOBAHUX JKEPEJ €HEPTii B JIOKAJIbHIM €JIEKTPUYHIN CUCTEMI, OPIEHTOBAHUIN Ha
MakCUMI3allio TNpuOYyTKY BIJA peamni3anli  eIeKTPUUHOI €Heprii 3 ypaxyBaHHSIM
MOKAa3HUKIB AKOCTI €JIEKTPOCHEPTI Ta BTpaTH Ha ii TpaHcnopTyBaHHA Mmepexamu JIEC.
3allpolIOHOBAHMM  METOI  CTBOPIOE  IEPEAYMOBH  IIIABUILIEHHS  €PEKTUBHOCTI
(YHKIIOHYBaHHS BIJHOBIIOBAHUX JIKEPENl €HEprii y JOKAILHUX ENEKTPUYHHUX
CUCTEMax Ha eTanl mpoekTyBaHH4. [lokazaHo, M0 3acTOCyBaHHS IPOIIOHOBAHOIO
METOJly BM3HAYEHHsI OMTHMAalbHOI BCTAHOBIEHOI MOTYKHOCT! BIJHOBIJIFOBAHUX JXKEPE
€HEeprii  JO03BOJUTh  MOIABUIUUTA  €(PEKTUBHICTH  (PYHKUIOHYBAaHHS  JIOKAJbHUX
CNIEKTPUYHUX CUCTEM LIJIAXOM ONTUMAIbHOIO OOMEXKEHHS BCTAHOBJIEHOT MOTYX HOCTI
BJE.

3MIACHEHO PO3pOO0KYy METOAYy ONTUMI3alll J000BUX pPEXKHUMIB TIE€HEPYBaHHS
BITHOBJTIOBAHUX JKEPEJ €HEprii B JIOKaTbHIN €IEKTPUYHIN CUCTEMI, AKHUH 3a0e3neuye
MaKCHMI3alll0 EKOHOMIYHOTO 3UCKY Bl exciutyarauil B/IE 3 ypaXyBaHHAM 0OMEKEHb
I0JI0 SIKOCTI €IEKTPUUYHOI €HEPrii, 30KpeMa — BIAXUJICHHS HAMpPYTH, Ta 3 YpaXyBaHHAM
IOKPUTTSI BTPAT €JIEKTPUYHOI €HEPT1] Ha ii TPaHCIIOPTYBaHHS.

Po3pobiieH0O MartemaThuHy MOJAENb [JIS  OL[IHIOBAHHS YYTJIHWBOCTI BTpaT
MOTYXKHOCTI Ha OKpEMMX MAUISHKAX EJNEeKTPUYHUX MEpeX OO0 3MIHW TEeHEpYBaHHA Yy
By3inax 3 BJE. [lokazaHo, mo ans MpOEKTHUX pPIIEHb MPUTYUICHHS CTaO1IBLHOCTI
KOoe(DIIEHTIB YYTIUBOCTI BTPAT 3a 3MIHHM HANpyr y By3nax cxemu JIEC € gomyctummm,
[0 JI03BOJIMJIO 3aIPOIIOHYBAaTH METOJ BHU3HAYEHHS ONTHUMAJIBHOIO MICUS IPUEIHAHHS
BITHOBJIIOBAHUX JKEPEJT €HEPTii 33 KPUTEPIEM MIHIMYyMYy BTpaT MOTYKHOCTI B
JIOKAJIbHUX €JICKTPUYHUX CUCTEMaX 1€ Ha e€Tari BUOOPY BaplaHTIB IIPOEKTHUX PIILIEHb.

OTpuMaHO aHaMITUYHI YMOBH OINTUMAJbHOCT! pO3MOAUTY aKTUBHUX Ta
peakTUBHMX HaBaHTaxkeHb JIEC, #AK1 J03BOMMIM pO3B’SA3aTH  3ajJadl BHU3HAYCHHS
ontuMmansHoro Micusd npuenHanHs BJE Ta pexondirypauii JIEC 3a kputepiem
MIHIMYMY BTpaT MOTY>KHOCTI Y HIM 0€3 3MeHIIIeHHs MPUOYTKOBOCTI €HEeProreHepyroUunX
KOMIIaH1M. 3alpoOIlOHOBAaHO Y3arajlbHEHI I10KAa3HUKU €(HEKTUBHOCTI PEKOH(Irypauii
pobounx cxem JIEC 3 BJIE. Tloka3aHo, 110 BUKOPHUCTAHHS y3arajJlbHEHUX TMOKa3HUKIB
€(EKTUBHOCTI J03BOJIAE TOPIBHATH BaplaHTH pekoHPirypauli JIEC Tta BHOpaTH
ONITUMAJIbH1 y IBHOMY BHTJISIL.

24. YV mpemvomy po3zodini JIucepTalii MPEeACTABIECHO PO3pPO0JIEHI aBTOPOM
AITOPUTMHU TIPAKTUYHOI peanizalll MPONMOHOBAHUX METOJIB BU3HAYCHHS OMTUMAJbHOI
BCTAHOBJIEHOT MOTYXHOCTI B/IE, BU3HaUeHHA ONTUMAaIBLHOTO MicUs X TPUEIHAHHA, a
TaKOXk OMTUMI3alllT JOOOBUX PEKUMIB MEHEPYBAHHS BIIHOBIFOBAHWUX JIKEPEN CHEPTIi B
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[image: image4.jpg]JIEC. 3anponoHOBaHO 3aKOH ONTUMAJILHOIO KEPYBAHHS Ta aJITOPUTM (PYHKIIOHYBAHHS
3ac001B pekoHIrypalii cXeMu BUAa4l HOTY>KHOCTI.

ITokazano , 1m0 3aAa4i BU3HAUYEHHSI ONTUMAJIbHOI BCTAHOBJIEHOT MOTYXXHOCTI Ta
onTuUMI3alii J00OBUX pEXUMIB TIEHCpYBaHHs BIJHOBJIIOBAHUX JDKEPEI ITOBUHHI
pO3B’sA3yBAaTUCh BIAOKPEMJIEHO SK 3ajadl NPOEKTYBAaHHS Ta eKcIulyaTtauli mjis 3alaHoi
JOKQJIBHOI €JEKTPUYHOI CHUCTEMH 3 METOH OTPUMAHHS B HIH MakCHMaJIBHOTIO
'€KOHOMIYHOTO €(EKTY.

3anporoHOBaHO anrOpUTM BU3HAYEHHS BCTAHOBJIEHOT MOTYKHOCTI
BIJHOBJIFOBAHUX [KEpEJ €Hepril y JIOKAIbHIA EJIEeKTPUYHINA CUCTEMI 3a KOMINIEKCHUM
KPUTEPIEM OTNTUMATBLHOCTI. BUKOpUCTAHHS JAHOTO aarOpUTMY J103BOJISIE PO3B’SI3aTH
3a7a4y BHU3HAUEHHS OINTHUMAJbHOI TOTYKHOCTI YMOBHO-KEPOBAHUX BIIHOBJIIOBAHUX
JUKEPEN Ha eTani NPOeKTYBAHHS 3 YPaXyBaHHAM MOKA3HUKIB SIKOCTI €JICKTPOEHEPT T,

Po3poOsieHO  anroput™M  onTuMizaulii  A000OBUX  PEXKUMIB  TEHEpYBaHHS
BIJJHOBIIOBAHUX JDKEPEJI BIANOBIAHO 0 IPOTHO30BAHOrO TIpadika HaBaHTAXKECHBL 3a
KOMIUIEKCHUM KPUTEPIEM, L0 J03BOJISIE PO3B’SI3aTH 3aJauy MIATPUMAHHSA ONTUMAIBHOT
MOTY)KHOCTI YMOBHO-KEPOBAaHUX BIJHOBJIFOBAHUX IDKEPEJ i 4Hac IX eKciulyarauil 3
ypaxyBaHHAM MOKa3HUKIB SAKOCTI eJIEKTpUYHOI eHeprii. BuUkoOpHuCTaHHA JdaHOTO
anroput™My y ACK cxemoro Buaaui notyxHocTi B/IE no3Bosisi€ BU3HA4YaTH ONTHUMaJbHI
3HAYEHHS TOTYKHOCTI Ha LIMHAX JUKEpena eHeprii Ta BHUKOPUCTOBYBATH iX MiA 4ac
ONTUMAaJbHOTO KEPYBAHHS.

[Toxazano, 110 BHKOPUCTAHHS KOMOIHOBAHOTO QJITOPUTMY  BHU3HAUYCHHS
ONTHMAIILHOTO MiCUs MPHUEIHAHHS BIJHOBIIOBAHUX JIKEPEJI E€HEPril B JIOKAJIbHUX
CJIEKTPUYHUX CUCTEMAX JI03BOJISIE OTPUMATH PILIEHHS, SKE IMPAKTUYHO HE 3aJIEXKUTh Bl
3MIH pexxuMmy EM, 3HWXKye BTpaTH €JeKTpoeHeprii Ta MIJABUINYE AKICTh HAMPYyry JUis
CYKYTIHOCTI UMOBIpHUX pexuMiB JIEC,

3anpornoHOBaHO cnocid Ta 3aKOH ONMTUMAJILHOIO KEPYBAHHS CXEMOIO MPUEIHAHHSA
iHBepTopiB CEC. AaropuTMiuHy peanizaiiio po3po0aeHoro cnoco0y BUKOPUCTAHO IS
y3roJKeHHsS rpadikiB reHepyBanHs CEC 3 noxanbHUM enekTpocnoxuBaHHsIM B ACK
cxemoro BuAaul motyxHocti BJIE. Takoxk, BIANOBIAHO A0 pO3pOOJIEHOTO CHOCO0Y
3allpONIOHOBAHO  AJITOPUTM  (YHKUIOHYBAaHHS  MIKPOIPOUECOPHOrO  MPUCTPOIO
KepyBaHHS cXeMOI0 BHUa4di MoTyxHocTI B/IE y nokansHUX €NEeKTpUYHUX CHCTEMAX.

3anporoHOBAHO BaplaHT amnapaTHOl peai3alil aBTOMAaTU30BAaHOI CUCTEMHU
KepyBaHHs CXeMOI Bujadi noTyxxHocTl BJIE y nmokanbHUX eNneKTpHYHUX cucTeMax.
[TporoHoBana aBTOMaTH30BaHa cucTtema kKepyBaHHsi BJIE 0OaszyeThcs Ha mpuHUMMnax
dynakuionyBanHa Smart Grid, mo monaAraroTe B 3HAYHIA IHTErpailii Ta aBToMaru3aiii
MpoLEeCiB TeHEPYBaHHS, TMepeayl Ta CIIOKUBaHHH.

3anporoHOBAaHO MIAXid WIOAO BU3HAYEHHS IMOKAa3HUKIB Ta KPUTEPIiB OLIHKH
QyHKIIIOHATBEHOT CTIMKOCTI miacucTeMu OOMIHY iH(opMamiero ACK cxemoro Buaaul
noty:;xHocTi B/IE. 3a BUKOpUCTAaHUMH MOKa3HUKAMU Ta KPUTEPIAMU MOXKHA OLIHIOBATH
Ta MOPIBHIOBATHU PI3HI CTPYKTYPH MIJACUCTEMH OOMIHY 1HPOpPMALIIEID aBTOMaTH30BAHOI
CUCTEMU KEepyBaHHS

2.5. V uemeepmomy poszoini nucepraniiHoi poOOTH Ha TPUKIagax peaibHUX
BITHOBJIIOBAHUX JDKEpPEA Ta PO3MNOAUILHMX  E€IEKTPUYHUX  MEpex  MOKa3aHO
Mpane3aTHICTh Ta €PEKTUBHICTL 3aMPOTIOHOBAHUX B POOOTI METOAIB Ta aJrOpUTMIB.
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[image: image5.jpg]BukoHaHO TMpakTU4YHI PO3paXyHKH 3 BU3HAYEHHS ONTUMAalbHOI BCTAaHOBJIEHOI
notyxxHocTi B/IE Ta onTuManbHOro Micus iX npueIHaHHs.

AZIEKBATHICTb PE3YyJILTATIB TEOPETUUHUX JOCIIJI)KEHb Ta BUCHOBKIB MEPEBIPEHO
Ha npukinagax Cnobdona-bymancekoi ta Lekuniebkoi CEC, sk1 Ha gaHUN Yac BBEICHI
B EKCIUIyaTalilo i BUAAIOTH NOTYXKHICTb 10 €HEPrOPUHKY EIIEKTPUYHUMH MEpEKaMH
10 kB Smninscekoro Ta Morunis-Iloainscbkoro pailoHiB

PesynbTatu po3paxyHKIB 3 ONTUMI3alil JO0OOBHX PEXKHUMIB T'€HEPYBaHHS
BIIHOBIIOBAHUX JDKEPENT €Heprii Ta CroXKUBadiB €Heprii B JOKaTbHHUX ENEKTPHUHHX
cucTteMax Ha Inpukianl LleKkMHIBCBKOT COHAYHOI €JIEKTPUYHOI CTaHUll MIATBEPAWIH
Mpale3laTHICTb 1 JOCTOBIPHICTL PO3pOOJEHUX MOZENEH Ta anropuTMiB. PesynbTaTh
PO3PaXyHKIB 3 IMITallll BIPOBAXKCHHS BU3HAUYEHUX KEPYBaJIbHUX BIIJIMBIB MIATBEPAUIU
JOCTaTHIO €DEKTUBHICTH ONTUMI3ALIMHUX 3aXO/1IB.

[TokazaHo, MmO QYHKIIOHAIbHA CTIMKICTh IMPOMOHOBAHOI MIACUCTEMU OOMIHY
iHpopMmauiero ACK cxemoro Buaadl otyxHocTi BJIE JokanbHOT €J1EKTPUIHOT CUCTEMHU
3a0e3MeuyeThes MIJIIXOM pPE3epBYBaHHA KaHamB 3B’s3Ky. IIpormoHoBaHa miacucreMa
Oyne (YHKUIOHAJIBHO CTIMKa HaBITh 3a BIAMOBM KaHally 3B’A3Ky 3 HaWOLIbLION
IHTCHCUBHICTIO Tlepeaayl iHGopMallii.

2.6. B 0odamxax no auceprauiiiHoOl poOOTH MICTUTBLCS KOpOTKa iHdhopMalis Mpo
BUKOPUCTAHUN MaTeMaTU4YHUNA anapaT Ajisi GOpMYBaHHS KPUTEPIiB ONTHMAILHOCTI Ta
HIJbOBUX  ONTUMIZALIAHUX  (QYHKUIN; pe3yJbTaTH BUKOHAHHS PO3PaXyHKOBUX
CKCTICPUMEHTIB, K1  UTIOCTPYIOTH  BUKOPUCTAHHS  PO3POOJECHUX  METOMIB  JJIA
pPO3B’sI3aHHS MPAKTUYHUX 3ajlady MpPoekTyBaHHA Ta ekcryyataull BJIE B mokanbHux
CIIEKTPUYHUX CHUCTEMaxX; a TaKoX 1H(OpMalit0 IPO BIPOBAIKEHHA pPE3YJILTATIB
HAyKOBUX JOCHTIIXEHb,

3. CryniHb OOIPYHTOBAHOCTI HAaYKOBHX pe3yJjbTariB, BHCHOBKIB |
pekoMeHaaui, IXHA JOCTOBipHICTL | HOBM3HA 3a0e3MeUyeThCA KOPEKTHUMH
MOCTAHOBKOIO 3aBJIAHHA 1 MTPUHWHATHMU TIPUMTYLICHHAMH LIOA0 OCOOIUBOCTEH PEHKHUMIB
JIOKAJTBLHUX €JICKTPUUYHUX CUCTEM, SIKI MICTATH Y CBOEMY CKJIaAl BIJHOBJTIOBAHI1 JIKEpeia
€HEprii, 3aCTOCOBaHUMHU B poOOTI MaTeMaTHYHMMH arniapaTaMyd METO/IB JIIHIHHOTO Ta
HEJIIHIHHOTO MPOTrpaMyBaHHs, TEOPIl PEKUMIB €JIEKTPUUHUX CUCTEM, TEOPIi TOAIOHOCTI
Ta MOJC/IIOBaHHsA, MaTpU4HOI anreOpu, Teopii rpadiB AekOMIIO3uUIl Ta 00 €KTHO-
OpIEHTOBAHOTO  aHami3y, Teopli  aBTOMATUYHOTO  KEpPyBaHHA Ta  Teopii
MIKpPOTTPOLIECOPHUX CUCTEM.

BucHoBkM auceprauii € MOBHUMH, JIOTIYHHUMHU 1 BIIOOpaKaroTh 11 CyTh. 3MICT
aBTopedepaTy B MOBHIM Mipi BiAoOpa)xae 3MICT AUCEPTALINHOI poOOTH, 1T MPUHIIMTIOBI
pe3yJIbTaTH, OCHOBHI HAYKOBI ITOJIOKEHHS, BUCHOBKH 1 PEKOMEHJALII].

Pe3ynbTaTv BUKOHAHHS JHUCEPTALIiHOI POOOTH MICTATH €IEMEHTH HAyKOBOI
HOBHM3HHU, 30KpEMa BIIEPILE 3alPONOHOBAHO aHAJITHYHI YMOBHU OITHUMAJIbHOCTI CXEM
TPaHCTIOPTYBAHHS €JIEKTPOCHEPTI] B JIOKAIBHUX EJIEKTPUYHHUX CHUCTEMax 3a KPUTEPIEM
MIHIMYMY BTpaT eJIEKTpPOeHEprii Ta po3po0JeHO 3aKOHW OIEepPaTHBHOTO KepyBaHHS
3aco0amMu peKOH@Irypaull ¢XeM NpUEIHAHHS BIIHOBIIOBAHUX JIXKEPEN CHEprii Ha 0as3l
kKoHUenuii Smart Grid, 1O HOO3BOJAE Y3TOJKYBaTH BHUKOPUCTAHHS KEPOBAHUX Ta
ymoBHO-kepoBanux BJIE; Brepiie po3pobieHo meTod onTuMizauii A1000BUX rpadikiB
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[image: image6.jpg]poOOTH BIHOBIIIOBAHUX JIKEPEN EHEprii BIAMOBIAHO [0 MPOTHO30BAHOrO TIpadika
HaBAaHTaXEHb 33 KOMIUIEKCHUM KpPUTEPIEM ONTUMANBHOCTI, IO BPaXxOBYE IMOKA3HUKH
SKOCTI Ta BTPATH EJIEKTPOEHEPrii; BJAOCKOHAJIEHO METOH BHW3HAYEHHS ONTHUMAJIbHOI
BCTAHOBJICHOI ITOTYXHOCTI JJIS 3aJaHOT0 MICLS NPUENHAHHS BIJHOBIIFOBAHOIO JKepena
eHepril B JIOKAIbHIN EJEKTPUYHIM CHCTEMi, [0 IO3BOJIAC IMIABUIIYBATH TEXHIKO-
CKOHOMIUHY €()EKTUBHICTL (PYHKIIOHYBAHHS JIOKAJIBHUX EJIECKTPUYHUX CHUCTEM;
‘OTPUMAB MOJAIBIIMM PO3ZBUTOK METOA BU3HAYEHHS ONTUMAJIBHOTO MICUS NPHEIHAHHS
BIJHOBIIIOBAHOIO JDKEpena €Heprii 3aJaHoi MOTYXHOCTI B JOKANbHIM €NEKTPUYHIN
CUCTEMI 3a KPHUTEpPIEM MIHIMYMYy BTpaT €JIEKTPOCHEpPrii, IU0 H03BOJIAE OTPUMAaTH
pileHHs, K1 3a0€3MeUyroTh 3MEHIIEHHS BTpaT €JIEKTPOCHEPril M MIJIBUIIEHHS i1 SKOCTI
IUIS1 MHOXKUHU UMOBIPHUX PEXHUMIB €JICKTPUUHUX MEPEK

[TpakTuHe 3HA4YE€HHS pe3ysibTaTiB poOOTH Tojsirac B TOMY, 110 Ha MiACTaBi
BUKOHAHUX  JOCJLIKEHb, pO3B’s3aHa  3ajJaya  ONTUMizauli  (QYHKLUIOHYBAHHS
BIJHOBJIFOBAHUX JHKEPEJI €HEPrii B JIOKAJIBHUX CJICKTPUYHUX CUCTEMAXx, LIO I0JATAE Y
BMOOp! ONTUMaNLHOI KOH(QIrypamii cxeM Ta mapameTpiB npuenHanHs BJIE,
aBTOMaTU3alll KEpyBaHHS iX (YHKIIOHYBAaHHSAM B CKJIaAl JIOKAJIBHOI €JIIEKTPUYHOI
CUCTEMH, HO3BOJISIE 3MEHIIYBAaTH COOIBAPTICThL M 3017bLIYBATH OOCATH BUPOOJIEHOT
€JIEKTPOEHEPTII.

3a pe3yabTaTamMu  NPOBEAECHUX  JIOCIIAXKEHb  BJOCKOHAJIEHO [POrpaMHUiM
KOMIIJIEKC aHaIi3y BTPAT €JEKTPOEHeprii Ta (hOpMYBaHHS €JIEKTPOOIIAJHUX 3aXOJIIB B
posnoaibHuX enekTpuuHux mepexax «BTPATU-10/0,4 (PAE)» y nampsMky aHamizy
eeKTUBHOCTI (QYyHKIIOHYBaHHS enekTpoMepex 10(6)-0,4 kB 3 posocepemxeHuM
TE€HEPYBaHHSAM [IIAXOM JIONOBHEHHS QJIrOPUTMAaMU BH3HAYEHHA  OINTUMAaJIbHOI
BCTAHOBJIEHOI MoTykHOCT! BJ/IE, BU3HaueHHS onNTMManbHUX MiClb iX MPUEIHAHHA 3a
KpUTEPIEM MIHIMYMY BTPaT MNOTYKHOCT! B pPO3MOAIJIBHUX €JIEKTPUUHUX MEpPEKax.

Pe3ynbraTy HAyKOBUX MAOCILDKEHb MEPEIaHO Ui JOCHIJHOI eKcryaTauli 10
[TAT «BinHuusiobnenepro» (aosigka mpo BmpoBamkeHHs Big 08.09.2014 p.). I1ig yac
AOOCTIAHOI eKCTuTyaTanii BCTAHOBIEHO, MO 3a PaXYHOK 4 MPUUHATTA OOIPYHTOBAHUX
pIICHBL HIOJI0 MICIh Ta MapaMETpiB NMPUEAHAHHS BIIHOBIIOBAHUX JIPKEpPEN €HEPTii /10
EM 10 kB 3 ypaxyBaHHSIM TEXHIYHHUX BTpaT €JIEKTPOCHEPTII Ta NapaMeTpiB i1 AKOCTI,
MOKHA JOCSTTH 3MEHILIEeHHS BTpaT B okpemMux EM Ha 5-10%, a Takox 3a0e3neuuTH
HOPMAaTUBHI BIIXWJIEHHS Halpyrd. Takox pe3ysibTaTHd HAyKOBUX JOCIIIKEHb
BIPOBA/PKEHO Yy HaBYaJIbLHOMY Tpoueci BIHHUIBKOrO HAUIOHAIBHOTO TEXHIYHOTO
YHIBEPCUTETY JIJIsl BIOCKOHAJIEHHS JIEKUIMHUX Ta 1a00paTOPHUX KYPCIB.

OCHOBHI PE3yNbTaTH BUKOHAHUX [OCHIPKCHB OMyOnikoBaHl y 11 HaykoBuX
npatsix, cepell IKUX 5 craredl y HaykoBUX (haXOBUX BUIAHHAX, 110 BKJIIOUEHI 10 HAYKO
METPUYHUX 0a3 JaHuX, 4 ctaTTi y 30ipKax MarepiaiaiB MLKHAPOIHUX KOH(EpEeHUIn Ta 2
CTaTTl B IHIIMX HAyKOBUX BHJAHHAX. Y HaykoBux mnyoOmkauisx HO. B. Manorynko
3HAMILIM JOKJIagHe BIAOOpaKEHHs pe3yJibTaTH, IPEACTaBJIeH] B JUCcepTaliiiHIi poOoTI.
Takox pe3ynbTaTH AOCHIIKEHb IOIOBIIAINUCH 3100yBaYyeM Ta OOTOBOPIOBAINCH HAa
MIXKHApPOJHUX HAyKOBUX Ta HAYKOBO-TEXHIYHUX KOH(MEpeHLisX, 30kpeMa: Ha XXX
HAyKOBO-TEXHIYHIN KoHepeHuil «MoaemoBands» (M. Kuis, 2011 p.); na XII ta XV
MixHapoIHUX HaAyKOBO-MPAKTUYHUX KOHGepeHIsXx «BiaHoBIOBaTIbHA €HEpreTuka
XXI cromrrsin (AP Kpum, 2011 p., m. Kuis, 2014 p.); va [ Tta Il Mixnapoaunx
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[image: image7.jpg]HayKOBO-TEXHIYHUX KOH(epeHIIsIX «ONTuMallbHE KEpYBaHHS €JIEKTPOYCTAaHOBKAMM)
(M. Binnuus, 2011, 2013 p.p.); Ha IV 1a V MDKHapoAHUX HAyKOBO-TEXHIUHUX
kondepenutsix  «IliaBuiieHHs  piBHA  €(DEKTUBHOCTI  €HEPrOCMOXMBAHHA B
CIEKTPOTEXHIYHUX TPUCTPosAX 1 cuctemax» (M. Jlyupk — I[Hlaubki o3epa, 2012,
2014 p.p.); Ba XII MixHaponHiii HaykoBo-TexHiuHil kondepeHuii «IIpo6aemu
CY4YacCHOI €JIeKTpoTexHiku» (M. Binnuus, 2012 p.); Ha XI MibkHapoaHiii HaykoBoO-
‘TeXHI4HIH KOHpepenuii «KOHTpOJb 1 ynpasliHHA B CKIaIHUX cucTemax» (M. Binnnus,
2012 p.); Ha HaykoBO-TexHIYHUX cemiHapax HAH VYkpainum «Enektpuuni mepexi
CHEPrOCUCTEM 3 HETPaAMUIMHUMHU 1 BUIHOBIIFOBAHUMH JKEpE/IaMU  €Heprii», (M.
Binnuusa, 2013, 2014 p.p.); Ha VI MibkHapoaHil HayKOBO-TEXHIUHIA KOH(epeHUli
«KepyBaHHs1 pexxuMamMu poOOTH 00’ €KTIB €AEKTPUYHUX Ta €IEKTPOMEXAHIYHUX CUCTEM
— 2013» (m. Honeusk, 2013 p.); na VI miknapoaHiil HayKOBO-TEXHIYHIA KOHpepeHuUlT
«Enepretuka. Exonorid. Jlroguna» (m. Kuis, 2014 p.).

4. 3ayBaskeHHsI 110 poOOTI.

1. HemoctaTHbO OOIPYHTOBAHO BUOIP KPUTEPIIB ONTUMAJIBHOCTI PO3B’ A3yBaHUX
3a7a4. Tak, Hanmpukian, onTuMizalis pos3mimieHHd BJIE BUKOHYEeThCS 3a MIHIMyMOM
BTpaT mnoTyxHocTi B JIEC. Pazom 3 tTum, wmicue npuenHanHs BJE ckopiwe
BU3HAYAETHLCA HASBHICTIO BIJANOBIHUX PECYpPCIB, METEOPOJOrTYHUMH  YMOBaMu,
3pYUHICTIO OpraHizauli OyAIBHUUTBA Ta TPAHCIOPTHUX KaHaJIB, MpolJieMamMu
Y3TOJDKEHHS TIUTAaHb 13 3€MJIEBJJACHUKAMHU TOIIO.

[HIINI KpUTEPI — MAKCUMYM CyMapHOTo MpuOyTKy Bl GpyHkuionyBanHs BJIE —
IIPOTIOHOBAHMI MOLIYKAHKOK Ul ONTUMI3alll BcTaHoBIeHo]1 noTyHocTl BJIE B JIEC,
TAaKOXK Ma€ TEBHI OOMEKEHHsA. 30KpeMa TaKUM KPUTEPIA OpIEHTOBAHUN Ha YMHHI
HOPMAaTHUBHU W00 BCTAHOBJICHUX «3€JICHUX TapuU(]1B», HOPM SIKOCTI €JIEKTPUIHOI €HEprii
Ta WTpadiB y pasl iX HEJAOTPUMaHHS TOLLO. Y pa3l 3MIH TaKMX HOPMATUBIB, OYEBUJIHO,
3HAMJEHE pIIIEHHS BXe He OyJie 3aI0BOJIbHATH BUMOTaM €KOHOMIYHOI OMTHUMAJIBHOCTI.
JIo TOro X €EKOHOMIYHI1 KPUTEPil ONTUMAIBHOCTI TIO CYTI € 00’€KTHBI30OBAHUMM Ta HE
J03BOJIAIOTE TOBHOIO MIPOIO0 BCEOIYHO OLIIHUTH aJIbTEPHATUBHI MPOEKTHI pimieHHsA. Lle
0B’ A3aHO 13 6araTo(akTOPHICTIO KPUTEPIAIBLHOIO IIPOCTOPY MOIIYKY Ta HEOOXIAHICTIO
ypaxyBaHHS B3a€EMOKOH(JIIKTHUX Ta, IHKOJIU, B3aEMOBUKITIOYHUX (haKTOPIB.

2. Tlip 4yac po3B’s3aHHA ONTUMI3AaUIMHUX 3aJay LIOJ0 BU3HAYEHHSA MICUD
npuenHanis BJIE, X BCTaHOBJIEHUX MOTYXHOCTEH, N0OOBUX TpadikiB HaBAHTAXKCHHS
Ta pe KoH(pirypauii podouoi cxemMu ciig Oyyno O J0AATKOBO PO3TIASHYTH MOXIHBI
TEXHIYHI 3aX01M Woa0 30inbimenHs rayukocti JIEC, Hanpuknazn, 3acobu perymtoBaHHS
pEXUMY PEAKTUBHOI MOTYX,HOCTI.

3. Po3B’s3aHHS ONTUMI3AaUIMHUX 3aJad 3a KPUTEPIEM MIHIMyMY BTpar
notyxxHocti B JIEC, wHanmpuknan, mija Yac BH3HAQYEHHS ONTUMAJBHOTO  MICHS
npuenHands B/IE, 3nilicHeHe 3a JIIHEap130BaHOK MaTPUYHOIO MOJEJUIIO, 110 BHOCUTH
[IEBHY TOXMOKY B pE3yJbTaT 00YMCIICHb., MOXIJIMBO TYT ciiig OyJio O OLIHUTH Taky
NOXUOKY Ta MOKa3aTH JOMYCTUMICTb MPUHHATUX MTPUITYIIEHD.

4. Pos3p’sa3anHHs 3amaul  onTuMmizalli  J1000BMX TpadikiB  HAaBAHTAXCHHS
opieHTOBaHO, 31e01boro Ha MI'EC. 3anpononorana metoauka BpaxoBye BEC Tta



[image: image8.jpg]CEC 3a CHpolIeHOK MOACUIO Y (POPMI MATEMaTH4YHHX CTIOAIBAHL & HE 103BOARE
TOBHOK MIPOIO ONTHMIZYBaTH rpa(iky TAaKNX CTasmii. "

5. Axroputm pexondirvpanii pobouoi cxemu JIEC noGy10BaHO BAXOISYM 13
MpUHLATY MiHIMIZaml BTpaT“” notyxuocti B JIEC Ta He BPaXOBYE€ MOKIHBE SHHACHHS
HAJIHHOCT] CXEMH 4epe3 OOMEKEeHHS CHPAMEOBAITHA KOMY raniiinux anaparis. Pasom 3
v 118 JIEC. ski wicTsTe nporsani wepexi 1imill enexTponepexasanns 35 kB
nawUBiNIe He JOMVCTUTH MEPEHANPYIY B DeKMMaX MIHIMAIBHHX HABAHTAKEHB (MiA
4aC MAKCHMALHOTO BHPOOITKY eHeprii Ha CEC). MoxmiBo caij 0y:i0 O J0Aa1KOBO
POSTASHYTH 33184y MakcaMisali notvarocT: BAE 3za ymoBamH JOTPHMAHHS BUMOT
W00 PEATMY HANPYTH.

6. Ha wmiii noriagn, He viKe BIAT0 BHKOHAHO KOMIIOHOBKY [EPHIOTO pm,uinv
JucepTallii, 30KpeMa Mo/l MaTepialy MiAK TEKCTOM [EPIIOro po3AuLy T4 Aﬁﬁa‘fh{’i\ﬂi
Moxanso, ZOIibHILIE D}ﬂﬁ O sanvumTH Marepian ueao ops pHTED
ONTHMANLHOCTI B NEPMIOMY PO3IILTL. a METOIM BHIHAYCHHS {mmmaxmm CXEMH
nomicTHTH v 107aTkH. Jlo TOro K BHCHOBKH [10 MEPLIOMY PO3ALTY MO CYTI IBNSIOThH
coDOI0 NIOCTAHOBKY 3a7a4l JIOCTIIKeHHs Ta He MICTATE Oe3110cepeanbo BHCHOBKIB.

Kpim mnepepaxoBaHWX 3ayBakeHb, 1110 BIIHOCHTBCA 10 3MICTOBHOI HECTHHH
ancepraniiinoi poboTy, HeodXiIHo BiT3HAYMTH TSkl HEJOIIKNA. 110B 93aH1 3 ONMHCKAMH,
BKHBAHHAM PVCH3IMIB. IVOJIIOBAHHAM C1iB, HE3HAYHHMH CTHIICTHYHHMH TTOMHIIKAMH.

Haaegeui 3aVBAKEHHS HE CTOCYIOTHCH TPHHUMIIOBHX (OJOKCHL | PE3VILTATIE

JCepTail, TOMY HS 3HIKYIOTH 1f HAYKOBY | HPaKTHYH) IIHAICTS.

5. BucHoBok.

Auceprauis 0. B. Majoryiko € sasepuiciuyM HAYKOBHM TOCHACHHAM, B
AKOMY BHPIIICHO aKTVAILHY HAVKOBY 327849y 3 TCOPll PEANMIB CIeKTPOSHCDI S THHHNY
CHCTeM, MOB'S3aHy 3 ONTHMI3AUIcI JOKATBHHUX EIeKTPHYHHX CHCTEM. AKI MICTATH
BIJIHOBTIOBANBHI Kepe/ia eHeprii. .

3a 3MICTOM | OTPUMAHWMHA pPe3yibTaTaMy IACepTaliiHa pom’ra 3a30BO.ILHAE
guvoram nn. 9, 11, 12 «Tlopsaky NPHCYIKEHHS HAVKOBHX CTVNCHIB 1 NPHCBOCHHS
BUCHOIO 3BaHHS CTAPIWIOrO HAVKOBOT® CHOIBPOOITHHKA...» MOAC KAHIMIATCBKHX
mucepraltifi, a ii asrop Maorviako 0. B., 3aciayroByc NPHCYIUKEHHS 1 BYEHOTO
CTYNEHIO KaHMAaTa TEXHIYHUX HAYK 3a cneiiaTtericTio 03.14.02 — enexTpuysi craniyi,
MEPEHT | CHCTEMH.

Oiuiamii ONOHEHT, Kaii#1aT TeXHIYEAX HaVvK,
AoneHT xadeIpH eICKTPHIHHX MEPEX Ta CHCTEM
HauloHatsHOro TeXHIYHOTO YHIBEPCHTETY Y Kpaitd
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