ISSN 2074-2630 Haykosi npayi [loneybk020 HAyioHaibHO20 MEXHIYHO20 YHIGEPCUmeny MNe 11(186) , 2011

VK 621.311.26

A. B. JEBHIOB (kaHa.TeXH.HayK, JIOII.)
I'ocynapcTBeHHOe BhICHIee yUeOHOE 3aBe/ieHHe
«JloHen KMt HATMOHAJILHBIA TEXHUYECKUIl YHUBEPCUTET»

levshov@donntu.edu.ua

PA3BUTUE HAYYHbIX NCCNEOOBAHWIN B OBJIACTHU
MHTEJNJNEKTYAJIbHbIX QHEPTOCUCTEM

Paccmampusaiomes  6onpocel  opeanuzayuy  HAyuHLIX UCCIEO08AHUL, PEHCUMO8 pabomvl U CMPYKMYpbl
0eYeHmMPaIU308aHHbIX U ABIMOHOMHBIX CUCIEM DNEKMPOCHAOCEHUA Ha Da3e 80300HOGIAEMbIX UCTIOYHUKOS IHEP2Ul.
Coszoan mexckaghedpanvuvlil Hayuno-yueonoiti yenmp «Smart Grid.» npu ¢unancosoti u mexnuueckoii noodepicke
dupmor «Cumenc Yrkpauna» u Hemeyxoeo obwecmea medxcoynapoonoeo compyonuvecmea (GlZ). Paspabomana
CMpYKMypa UHmMenIeKmyanoHoll CUCmemMbl IHEPLOCHADICEHUS GKIIOYAIOWAS MameMamuyecKkue Mooenu meniosou u
6€MpOBOLl DNEKMPOCMAHYUY, A MAKICE peanbible 00beKmbl: Homodiekmpudeckuii npeobpazoeamens, 8000POOHbI
MONAUBHBIIL DNIeMEHIN, UHBEPMOPbl MOKA, MPAHCHOPMAMOPLI, XUMUYECKUE AKKYMYIAMOPbl, KOHMPOIIEpbl 3apaod-
paspaoa. OOHO U3 OCHOBHBIX HANPAGLEHUT UCCTe008ANHUL — U3VUEHUEe OUHAMUKU COBMECHOU pabomvl MPAOUYUOHHBIX
U B0300HOGIAEMBIX UCIMOYHUKOS IHEP2UU U ONMUMUAYUSL CUCTHEMBI 8 YETIOM.

Hnmennexmyanvuvle cucmemvl, 60300H081AeMble UCMOYHUKU IHEPZUU, COTHEUHble HPeodpazosamen,
6empozeHepamopbl, MONIUGHbLE IJIEMEHMbL, AGHOHOMHbBLE CUCHEMbL INEKMPOCHADHCEHUA.

Beenenue. Pa3BuTre COBpeMEHHBIX 3HEPTOCHUCTEM XapaKTEPHU3YETCs IIEPEXOAOM OT LEHTPATU30BAHHBIX CHCTEM
TeHepallMy MOIIHOCTH, TAE IPOM3BOACTBO BJIEKTPOIHEPTHH OCYLIECTBISCTCS HAa KPYMHBIX 3JIEKTPOCTAHIMAX, K
JCICHTPAIN30BAaHHBIM JHEPrOCUCTEMaM C INHPOKHM HCIOIB30BAHUEM BO30OHOBIAEMBIX HCTOYHHKOB JHEPIHH H
NIPEXJE BCETO PHEPIMU BETpa M COJMHHA. JTO TpeOyeT ONTHMH3ALMH COBMECTHOH pabOTHl pa3NUYHBIX MCTOYHHKOB
SHEPTHH, MOBBIIIEHUS HEPT03(Y(HEKTUBHOCTH BCEH LENOYKH, OT UCTOYHHKA SHEPTUU 10 notpeduress [1].

BerposHepreTuka monyduia IIUPOKOE paclpoCTpaHEHHE BO MHOTHMX CTpaHax, JIUAEPOM CPedu KOTOPBIX IO
YCTaHOBJIEHHONH MOIIHOCTH BeTpodnekTpocTaHiuii (BOC) sensercs ['epmanns. 3a 10 mociaenHux JIeT yCTaHOBJICHHAS
MotHocTh BOC I'epmanun Bo3pocna ¢ 6104 MBt o 27214 MBT, uto no3somuwio B 2010 roxy AoCTUYb YpOBHS
pou3BoICTBa dnekTposHepruu Ha BOC B 6.2%. [2]. HauGonee momrras BOC moctpoena B 2009 roay B mrare Texac,
CHIA u umeer ycTaHoBieHHYIO MomiHocTh 781,5 MBT [3]. B 2015 roay marckas xoMmaHusi Vestas ITaHUPYET
MPOM3BOJICTBO BETPOTEHEPATOPOB MOIIHOCTRIO 7TMBT [4].

B VYkpaune OnaronpustHbiMu i coopyxkenus (BOC) sBusioTcss Takue pernonbl kak Kpeim, Kapmartsl,
Houbacc, mobepexbs A3oBckoro u YepHoro Mopeil. Hampumep, BeTpoBo# moOTeHHHAnN Toidpko CHBaIIa MOXET
obecrieunTh BHIPabOTKY JIEKTPOIHEPTHH, PABHYIO BBIpAOaThIBaeMOW celdac BCEMH 3JIEKTPOCTAHIMIMU YKpauHbl [5].

3HAUYNTEIBHBIMU TEMIIAMU Pa3BHBACTCS COJHEYHas (HOTOIHEPreTHKa, IOJNYUYHMBIIAs IIMPOKOE NPHMEHEHHE B
OBITOBOII TEXHHKE, B ABTOHOMHBIX CHUCTEMax O3JIEKTPOCHAOXKEHUs, MpEeXIe BCEro B paioHax, Ie OTCYTCTBYET
LEHTPAIIM30BAHHOE DJJIEKTPOCHAOKEHWE, a TakXkKe KaK aJbTepPHATUBHBIA HCTOYHHUK DSKOJOTHYECKH YHCTOH
3NEKTPOIHEPTHH B IPOMBIIIICHHO Pa3BUTHIX CTPaHAaXx.

IIpakTryeckoe mnpuMeHeHHe  (OTOIICKTPUUSCKUX  MOJYIMPOBOTHUKOBBIX  mpeoOpasomareneii  (DIII)

3JIEKTPOMArHUTHOM 3HEPTHH COJHEYHOTO M3ITyYeHHS B DJICKTPHUUECKYIO HAYaJIOCh C Pa3BUTHEM KOCMHUYECKON TEXHHUKH.
Brnepssie @1 xak UCTOUHHUK BO30OHOBISIEMOM YHEPTUH MOIIHOCTBIO BCETO B HECKOJBKO BarT OBIT MCIIONB30BaH Ha
KocMuyeckoM ammnapare «CnyTHHK-3», 3anmymeHHoM B CCCP 15 mas 1958r. 3a 50 net «kocMUuecKo 3pbl» MOIHOCTD
CONTHEYHBIX AJIeKTpocTannuit Ha 6aze DIII Bo3pocma mHOTOKpaTHO. [Tocie 1980r, Giaromaps HOBEHITUM TEXHOJIOTHUSIM
MIPOM30IILIO 3aMETHOE CHIDKEHHUE IIeH, U ncrosb3oBanne OOI1 momydnino koMMepueckoe pa3BUTHE (B TTOCIETHUE TO/IBI
LIEHbI CHIKAIOTCs exeronHo Ha 20-30% [6].) Ha ceroans Gonee 30 cTpaH Mupa UCMONB3YIOT HPsIMOE TIPeodpasoBaHne
COJIHEYHOH 3HEpruM B 3ieKkTpuieckyo. B 2009 romy npousBoacTBO (OTOIIEKTPUIECKUX IEMEHTOB B MHUPE BO3POCIIO
Ha 51% x ypoBHio 2008r., a ycranosnenHast MomHOCTs ®II1 nocturna 23 000 MBT (yBenuuenue B 23 pasa 3a Sier).
JIuaepom 1Mo yCTaHOBIEHHON MOIHOCTH COJMHEUHBIX Oarapeit sBisiercst ['epmanus (9800 MBT Ha xonerr 2009t, tutroc
3800 MBT 3a nepByro monouny 2010r [6]. Camast MoriHast B MEpe (OTOIIEKTPHIECKAS IEKTPOCTAHIIMS TTOCTPOCHA B
Hcnanuu (mrat OnbMeapsi-ne-AnapkoH), B COJTHEUHYIO TIOTOIy OHA pa3BUBAET MOIIHOCTH 10 60 MBT [7].
AxtuHOe BHeApeHne OOI1 B MPOMBIIIIEHHO Pa3BUTHIX CTPaHAX OOBICHACTCS HECKONBKUMHU (pakTopamMu. Bo-mepBrIx,
OIII paccMaTpuBarOTCs KaK SKOJOTHUYECKH YHCThIE MCTOYHHKH, CIIOCOOHBIE YMEHBIINTH 3arpsi3HEHHE OKPY KaroIleH
cpensl. Bo-Bropeix, ucnonaszoBanue POII B 4acTHBIX A0OMax MOBBIMIAET YHEPreTUUYECKYI0 aBTOHOMHIO. B-Tperbux,
CTOMMOCTh TPOKJIAJKH JIMHUH 3JEKTPONUTAHUS B TPYAHOJOCTYITHOW MECTHOCTH BBICOKA M COCTaBISET mopsika 5-15
TBIC. JOJUL/KM. B-4eTBepThIX, OoOnbIIOE 3HAYEHHWE KMEET IIOJIOKHUTENIbHAS JIMHAMHKA W3MEHEHUsS] TEXHUKO-
SKOHOMHYecKHX Tmokazareneit @I 3a mocnenHue aBa NECATHIETHs, HA OCHOBE KOTOpPOM B Oiipkaiiiee Bpems
MIPOTHO3UPYETCS JOCTHXKEHHE KOHKypeHTocrocooHocT POV st MpoKoro ucrosns3oBanus.. [1o oneHkam sxcrepToB
B 2013r cTOMMOCTB ITPOU3BO/ICTBA HIEKTPOIHEPTUH Ha (POTOAIEKTPUIECKUX U TEIUIOBBIX 3JIEKTPOCTAHIMAX CPaBHSIETCS
AJIEKTPUYECTBA CPABHSIOTCS 11O 1ieHe [6].
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B Ykpaune ecth Bce HEOOXOAMMBIE MIPEATIOCHIIKN ISl YCKOPEHHOTO pa3BuTus Gorosnepreruku. B [Iporpamme
TOCYAapPCTBEHHON IOAAEPKKH Pa3BUTHS HETPAAWIMOHHONW 3HEPTETHKH IPEATOAracTcsl JOCTHXKECHUE MPOU3BOJCTBA
costHedHBIX OaTtapel B 2010 romxy 10 96,5 MBT.

Bropoii  0COOEHHOCTBIO  Pa3BUTHA JHEPrOCHCTEM HAa COBPEMEHHOM JTame  SBISIETCS  CO3JaHHUC
TPaHCHAIIMOHAIBHBIX 3JIEKTPOIHEPTETHIECKUX CHCTEM, YTO TpeOyeT MOBBIICHHS yPOBHS OOMEHa JAHHBIMH MEXKIY
BCEMH YYaCTHHKAMHM PBIHKA U1 ONTUMH3ALUHM PEKHMOB pabOTHl pa3HBIX HAIMOHAIBHBIX CHCTeM. [iobamm3anust
MEXAYHapOJHOTO JHEPTeTHYECKOTO PhIHKA, MPEXIE BCEro, CBs3aHa C Iepepavyedl OOJBLIMX IOTOKOB SHEPTUHM Ha
JajbHUE paccTOsHHUsA. Bc€ 3To TpeOyeT pasBUTHS Hay4yHBIX HCCIEAOBAHUN B 00JacCTH HWHTEIUIEKTYalbHBIX
sneprocuctem (Smart Grid) mis onTHMHU3aLUKH COBMECTHOW pabOThI PA3NHYHBIX HCTOYHHKOB JHEPTUH, MOBBIIICHUS
9HEeProdpPEeKTUBHOCTH U HAJAEKHOCTH CHaG)eHus oTpebuTeneii [8].

IMocranoBka 3axayumn.

Jnst mpoBeleHWS HAyYHBIX HCCIEJOBAaHMH B 00JIaCTH MCCIEAOBAHUS PEXHMMOB DPa0OTHl BO30OHOBISIEMBIX
HCTOYHHWKOB 3HEPTUH, ONTHMU3AINU PEKUMOB pabOTHl ACHECHTPAIN30BAHHBIX JHEPTOCHCTEM C HCIIOJIB30BAHUEM
COBPEMEHHBIX MHTENJICKTYaJIbHBIX HEProCHCTEM B JIOHEIIKOM HAIlMOHAJIFHOM TEXHHYECKOM YHHUBEPCHTETE Ha 0aze
HEMEIIKOTO TEXHHYECKOTO M 3JIEKTPOTEXHUUECKOTO (PaKyJIbTETOB CO3[aH MeXKadeapanbHbIH HaydIHO-yIeOHBIH LIEHTP
«Smart Grid» (Llentp).B cBoeii pabore LleHTp ommpaeTcst Ha OIBIT MHOTOJICTHETO COTPYAHUIECTBA ¢ MaraeGypreKum
Otro ¢on T'epuke yHUBepcUTETOM, (HHAHCOBYIO M TEXHHYECCKYIO MOMACPKKY (upmbl «CHMeHC YKpawmHa» M
Hemenkoro obmiectBa MexmayHapoaHoro corpyaunuectBa (Gl1Z). 3amaueit LlenTpa sBiseTCS TMPOBEINCHUS HAYIHBIX
HCCJIEJOBAaHHH IO CIIEAYIONUIMM HaIlPaBICHHUSM:

. HCCJIeJOBAaHHE JTHUHAMHKH COBMECTHOW palbOThl TPaJULIMOHHBIX U BO300HOBIISIEMBIX HMCTOYHHKOB
SHEPIrUU M ONTHUMU3AIMS CUCTEMBI B LIEJIOM;

. HCCIIeIOBAaHUE TUHAMHUYECKHUX MIPOIECCOB MPH KOPOTKHUX 3aMBIKAHUAX U Pacu€T YCTaBOK YCTPOWUCTB
3aITUTHI

. HCCIIEOBAaHWE IMHAMHYECCKOM KOMIICHCAIMM pPEaKTHBHOW MOIMHOCTH B HHTEIJIEKTYalbHBIX
SHEprocucTeMax;

. MOJIETIMPOBAHNE, AHATIN3 U IPOTHO3UPOBAHNE PEXHUMOB PAOOTHI CHCTEMBI;

. MOJATOTOBKA W TMEPENOATOTOBKA CIEIMAINCTOB ISl OTPacid BO30OHOBIISICMOM SHEPIeTHKH H

HMHTEIUICKTYaJIbHBIX YHEPTOCHCTEM.

B ocHOBy mocTpoeHusi skcrepuMeHTanbHOi Smart Grid — crcteMbl ObUT MOJOXKEH MPHUHIMI OPraHUYECKOro
COEIMHEHUSI MaTeMaTHYECKUX MOJIeNIel U pealbHbIX TEXHUYECKHX ycTpoiicTB. Ha puc.l nmpuBeneHa CTpyKTypHas cxema
CHJIOBOI YacTH 3KCIepruMeHTanbpHoN Smart Grid.

[TapoBasi TypOuHa TEMJIOBOM AJIEKTPOCTAHIIUKM U BETPOBOE KOJECO BETPOBOW AIIEKTPOCTAHIMU MPECTABICHBI
MaTeMaTHUYeCKHUMH MOJIENISIMUA, KOTOpbIe CHUMYIHPYIOT pa3lU4Hble PEKUMBl palboThl. BBIXOIHON cHUrHaI
MaTeMaTHYeCKOH MOJIeNH MOAaéTCs Ha BXOJ YaCTOTHO-PETYIHMPYEMOTO JJIEKTPONPHUBOAA, XapaKTep H3MEHEHHS
CKOpPOCTH KOTOPOTO OTIPENEIIeT PEeXKUM paboTH TypOOreHepaTopa M reHepaTopa BETPOBOM YCTaHOBKH COOTBETCTBEHHO.
Hpyrue snementsl cxembl Smart Grid npencraBieHbl TPOMBINUICHHBIME YCTPOWCTBAMU. DTO MO3BOJIUT MPOBOHUTH
9KCICPUMCHTANBHBIC WCCIICAOBAaHUS MaKCHMAIbHO MPHUOJMKEHHBIE K PEajbHBIM YCIOBHSIM, a TaKKE OCYIIECTBISATH
Bepu(UKanio pa3pabaThIBACMBIX MATEMATHISCKUX MOJIEIICH.

HecmoTps Ha 3HauHMTeNbHBIA OOBEM yXKE BBINOIHEHHBIX HCCICAOBAHWHA M JOCTUTHYTHIX IPAKTHYSCKUX
pe3yIbTaTOB B CO3JaHUH BETPOIHEPTETUUCCKUX ycTaHOBOK (BDY), mMmeercss GonpIIoN MOTSHIMAI ISl MCCIICTOBAHHM.
AKTyalnbHBIMU TPEJCTABISIOTCS CIEAYIONTHE:

. pa3paboTka HOBBIX KOHIICTIIHUN peryiaupoBaHus BOY s yMeHbIIeHUS MEXaHUYECKHX Harpy3oK, a
Takxke JIa o0ecriedeHns uX Hai&XHOH paboTHI;

. pa3paboTka aJroOpuTMOB JUATHOCTUKKA COCTOSHHS OTIC/IBHBIX Y3JIOB M arperaroB, MOKMCKa OMIHOOK
P TUCTAHIIMOHHOM YTIPaBIICHUH,

. HCCIIeIOBAaHUE BOTPOCOB COBMECTHOM pabOThI C CEThIO, JHEPrOMEHEIKMEHTa, aJITOPUTMOB
MIPOTHO3UPOBAHMS C YIETOM NOTOJHBIX YCIOBUH I TUTAaHUPOBaHUS paboTel BOYu mp.

OmHAM U3 BBHICOKOTEXHOJIOTHYHBIX CIIOCOOOB MOJMYYCHHUS AIIEKTPHUYCCKON 3HEpTUH (IIpSMoe Mpeodpa3oBaHue
CONTHEYHOU paJuallfiil B JJIEKTPHYECTBO, OTCYTCTBHE IBIKYIIUXCS 3JIEMEHTOB, HH3KHE JKCIUTyaTAIlHOHHEIC 3aTpaTEHI,
OOJIBIIION CPOK CIYKOBI) SBISIETCS MPUMEHEHHE (DOTORICKTPUYCCKUX DIICMECHTOB. AKTYalbHBIMU HAIlPaBICHUSIMHU
uccinenoBanuit ®III sBusroTCs:

. ONTUMU3AIHS PEKUMOB PAOOTHI COTHEYHBIX YCTAHOBOK MPH PA3IMYHBIX OTOIHBIX YCIOBHUSX;

. HCCIIeIOBAaHUE PEKUMOB pabOTHI IpeoOpa3oBaTEIbHON TEXHHUKH IapajuIeIbHO C CEThIO, YIyUIIEeHUSI
Ka4yecTBa M HAAEKHOCTH AIIEKTPOCHAOKEHHUS;

. COBMecCTHas paboTa B CETH C APYTUMH BO30OHOBIISIEMBIMH HCTOYHUKAMH YHEPTHH;

. JMAarHOCTHKA COCTOSIHMSI YCTAHOBKH, JUCTAHIIMOHHOE YIPABIEHNE HAKOIIUTENIEM JIEKTPOIHEPTUN.
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Pucynox 1 — Cmpyxmypunas cxema cunosoii wacmu FEE-SmartGrid

OnHUM M3 CYHIECTBEHHBIX HEIOCTATKOB BETPOBBIX M CONHEYHBIX 3JIEKTPOCTAHIMN SBIAETCS 3aBHCUMOCTh OT
BHEITHHUX (paKTOPOB (COCTOSIHWE TOTO/IbI, HAJTMYMSI BETPa, YEPEJOBAHMSI TEMHOT'O U CBETJIIOr0 BPEMEHHU CYTOK U Ip.). B
9TOM CBSI3M JUIS O0ECIHEUYECHHUS] HETPEPHIBHOTO 3JEKTPOCHAOKEHHUS MOTpeOUTENeH 3JIEKTPOIHEPrueld B aBTOHOMHBIX
cUcTeMax HEeoOXOAMMO NpenycMaTpuBaTh CIENUabHbIE HAKONMTENN SHEPrud. TpagulnMoOHHO JUIS 3TOH Lenu
HCTIONB3YIOT XUMHYECKUI HCTOYHHK TOKA MHOTOPA30BOTO JEHCTBHS NMEKTPUUESCKUE aKKYMYJISTOP bl Pa3IMYHBIX THIOB.
Xopomiei ambTePHATHBOM XUMHYECKUM AaKKyMYJIATOpaM MPEACTaBIAIOTCS BOJOPOIHBIC TOIIMBHBIE 3JIEMEHTHI,
umerorire 6ojiee BHICOKHE MacCOBO-DHEPreTHUECKHUE TToKasaTenu [9].

TomnmBHEIE ANEMEHTHI TO3BOJIIOT OCYHIECTBISTH IPSIMOE TPEeoOpa3OBaHHME XUMHYECKOH JSHEprum B
ANEKTPUUYECKYl0. B 0OCHOBY uX paboThl IOJOKEH MPHUHIUI «XOJOJHOTO» WM JIEKTPOXMMHUYECKOTO TOPEHHS.
TomnuBHBIE 3J€MEHTH pa3paboTaHHBIE  AHTIMHCKMM HHXeHepoM @.beKOHOM HCHONB30BANHCH MPH  IOJIETAX
aMEpHKaHCKHX AaCTPOHAaBTOB Ha Kopabisax «AmmonoH» Ha JlyHy. OCHOBHBIMH NPEHMMYIIECTBAMH TOIUIMBHBIX
JJIEMEHTOB SIBJISETCS WX BBICOKMH K.IIJA., HU3KMH BBIOpPOC BpEIHBIX BEIIECTB, HIMPOKUI IMana3oH MOILIHOCTEH OT
HeckosbkuX Bart 1o MBT, MoaynbHOE mocTpoeHHe, BO3MOXKHOCTh YCTAHOBKHM HENOCPEICTBEHHO BO3JIE ITOTPEOHUTEIIS.
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VYuuTeiBass HENWHEWHBI XapakTep padO4YMX XapaKTEPUCTHK TOIUTMBHBIX JJIEMEHTOB, AaKTYyaJIbHBIMH SIBIISIOTCS
HCCIIEJOBAaHMS CHCTEM YIPABICHUS C MCIOIb30BAHUEM TEOPUH MHTEIUIEKTYAIbHBIX PEryiasiTopoB. Ocoboro BHUMaHMSA
3aCITy’KMBAlOT BONPOCHI PAa0OTHI TOIUIMBHBIX 3JIEMEHTOB COBMECTHO C OJJICKTPOIM3EPOM B PEXHME HAKOIIICHUS
snekTposHepruu (Puc.2). 310 0COGEHHO aKTyaabHO MPH CO3MaHUK aBTOHOMHBIX CHCTEM dyeKTpocHabkenus (ACD) Ha
6a3e BO30OHOBISIEMBIX MCTOYHMKOB SHEPTHH C TOBBIMICHHBIMA TpeboBaHMsAMHU K dHeproHanéxaoctd [10]. B cocras
ACD, moka3aHHOW Ha pPHCYHKE 2, BXOZSIT: COJHEYHBIN TeHepaTop, INpeACTaBIIONMA coOoit Oartapero DOII;
BETPOI'€HEpaToOp; TEHEepaTop JJIEKTPOdIHEepruu Ha Oa3e Oaraped BOJOPOAHBIX TOIUIMBHBIX JIJIEMEHTOB; OaTapes
XMMHUUYECKHX aKKyMYJSITOPOB; OJJEKTPOJIM3Ep C HAKONHMTEJIEM BOJOPOJA; CHUCTEMa YIIPaBJICHHs, BKIIOYAIOIIAs
KOHTpOJUIEp 3apsja- paspsga U OJok sHepromemkMeHTa. COJHEYHBIH TeHepaTrop M TI'eHepaTop Ha TOIUIMBHBIX
9JIEMEHTax PabOTaIOT HA MOCTOSHHOM TOKE M CBS3aHBI C CETHIO M IMOTPEOUTENSIMH NEPEMEHHOIO TOKAa C MOMOIIBIO
WHBEPTOPOB TokKa. B mepuon u30bITKa »HEpruM, noiydeHHoid or BOY wnmm POII, ¢ momompio seKTposin3epa
HaKaIUIMBAeTCsl BOJAOPOJ, KOTOPBI NpU HENOCTaTKe d3JIEKTPUYECKOW MOIIHOCTH IIOKPHIBAeT HOTPEOHOCTH
notpedutened. 3amada  B3aMMOACHCTBUSL  INIEPEYUCICHHBIX  YCTPOWHCTB  pEIIAETCS C  MOMOINBIO  CHCTEMBI
SHEeproMeHemKMeHTa. [IpuMeHeHne TeHeparopa Ha TOIUIMBHBIX 3JEMEHTaX IO3BOJIIET PE3KO COKPATUTh EMKOCTD
HAKOMHTEJICH SHEPTUHN Ha aKKyMYJISITOpax, KOTOPBIE B 3TOM CIIy4ae HCIOIb3YIOTCS MIPU KPaTKOBPEMEHHBIX MEpPedosiX B
AMEeKTPOCHAOKESHNH.

CoIrHeuHBIN TeHEepaTop
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Pucynox 2 — Cmpykmypuas cxema asmoHOMHOU dHep2oCUCmeMbl HA 0a3e 60300HOGNAEMbIX UCMOYHUKOS IHEPSUU

BriBOaBI.

[lepcrieKTUBHBIM HANpaBICHWEM pa3BUTHS HSHEPIeTUKU SIBIIETCS CO3JaHUE WHTEIUIEKTYalbHBIX CHCTEM
YIpaBJIEHUS] SHEPTOCUCTEMON COCTOAIIEH U3 TPAJUIIMOHHBIX MCTOYHHKOB SHEPIHHM M BO30OHOBISEMBIX MCTOYHHKOB
sHeprud. ONTHMHU3AINS COBMECTHOM PaOOTHI pa3IMYHBIX UCTOYHHUKOB YHEPTHH, TOBBIIICHUE SHEPTo3(hHEKTHBHOCTH U
HaIEKHOCTH PaOOTHI CHCTEMBI B IIETIOM SIBIISIETCS aKTyaJIbHON MPOOIEeMON B COBPEMEHHOH 3HEPTeTHKE.
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O.B.JIEBIIOB A. LEVSHOV
JepxaBHuil BULIMI HABYATIBHIN 3aKITa]1 State Institution of Higher Education
«JloHebKHii HalliOHAIbHUN TEXHIYHUH YHIBEPCUTET» «Donetsk National Technical University»

Po3BHTOK  HAyKOBHX  JOCTGKEHb B rauysi Development of Scientific Research in the Field of
iHTeJIeKTyaIbHUX €HEepProcucTeM Posrsimarotees Intelligent Power Systems. The problems of scientific
MUTAHHS OpTraHi3allii HAayKOBHX IOCIIKEHb, DPEKUMIB research organization, operation and structure of the
pPOOOTH 1 CTPYKTYpH ICLUEHTPATI30BAHMX Ta ABTOHOMHHX decentralized and autonomous power supply systems
CHCTEM CJIEKTPONOCTauaHHs Ha 0a3l MOHOBIIOBAHHX based on renewable sources of energy are considered.

mokepen eHeprii. CTBopeHHI MiXKadenparsHA HayKOBO- linter-chair Research and Training Center «Smart Grid.»
HaBuanbHUil 1EeHTp «Smart Grid.» 3a ¢iHaHCOBOI Ta is created by the financial and technical support for
TexuiyHol miaTpuMmku Gipmu  «Cimenc VYkpaina» Ta «Siemens Ukraine» and the German Society for
Himerpkoro ToBapucTBa MiKHAPOTHOTO CIiBPOOITHHITBA International Cooperation (GlZ). The structure of
(GIZ). Po3pobneHo CTpYKTypy iHTEIEKTyaabHOI CHCTEMH intellectual power system includes mathematical models

EHEPrornoCTauaHHs, [0 BKIIOYAE MaTEeMaTH4YHI MOJIENT of thermal and wind power, as well as real objects: a
TEMIOBOI TA BITPOBOI €JIEKTPOCTAHINI, a TAKOXK peasbHi photoelectric converter, a hydrogen fuel cell power
00'ekTd:  (POTOETEKTPUUHHMI TIEPETBOPIOBAY, BOJHEBHI inverters, transformers, chemical batteries, charge
MAJUBHUIA EIEMEHT, iHBEPTOPH CTPYMY, TPaHCHOPMATOPH, controllers discharge. One of the main areas for research
XIMiYHI aKyMyJISITOpPH, KOHTPOJIEpH 3apsiy-po3psay. Omime is the studying of the joint work of traditional and
3 OCHOBHHX HAIPSIMIB JIOCII/DKEHb - BHBYEHHS JIWHAMIKA renewable energy resources dynamics and optimizing the

CIUIBHOT pOOOTH TPAAWIIHHUX Ta BITHOBIIOBAHUX [DKEPEI whole system.

€Heprii Ta ONITUMI3allisi CHCTEMH B IILJIOMY. Intelligent systems, renewable energy, solar inverters,
Inmenexmyanvui cucmemu, NOHOBMIOBAILHI Odcepena wind turbines, fuel cells, stand-alone power supply
enepeil, COHAYHI nepemeoplosau, GimpozeHepamopu, system.

nanueni enemenmu, a8MoHOMHI cucmemu

e1eKMmPOnOCMauantsi.
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