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MPOBJEMbI COBMECTHOM PABOTBI
SJIEKTPOOHEPTETUYECKUX CUCTEM MOJIIOBbI, YKPAUHBI U PYMBIHUN

Ilocronaruii B. M., beixoBa E. B.

HUnemumym snepeemuxu Akademuu Hayk Monodossi

IIpeonooicenvl sapuanmsl co30aHUsL YNPAGIAEMBIX MEHCCUCIEMHBIX CEA3€l, KOMOpble NO360IAI0M OCYWEeCMEUMb
cosmecmuyro pabomy snepeocucmem Monooswl, Yxpaunvl u Pymvinuu.

IocTtanoBka mpodiaembl. B mpomuisle Toabl Iek-
TpO3HEpreTuueckue cucrteMol MosoBbl, YKpauHsl u Py-
MBIHMH PaboTald CHHXPOHHO B OOBEIMHEHHOH SHEpro-
cucteme. B cuny usmenuBmieiics cutyanud B 90-rojbl
MPOU30LLIO OTKIKYEHUE 3HEProCUCTEMbl PyMbIHUM U
Bonrapuu ot sHeprocucremsl MongoBsl U YKpauHsl, KO-
TOpPBIE MPOJIOIDKAIOT Pab0TaTh MapauIeIbHO M CHHXPOHHO
B cocTaBe 0OBEeOMHEHHOW »Heprocuctembl crpan CHI.
OHeprocucrema YKpauHbI MPOJOIDKACT HKCIIOPTHPOBATH
anekTposHepruro ot bypmreiackoit ['POC myTtem Bbize-
JIeHHs1 4acTH OJIOKOB TaHHOM 3JIEKTPOCTaHIMU I pado-
TbI B OCTPOBHOM PEKUME.

B sHeprocucrteme MonzoBbl Takxe NpeAnpUHUMA-
JIUCH TOMBITKU OCYIIECTBUTH 3KCIIOPT AIEKTPOIHEPTUHU OT
Monnagckoit I'POC mno cymectBytomum BJI-110 kB s
MUTaHUS «OCTPOBa» Harpy3ok B Pymeinuu. CyliecTByro-
mas BJI-400 kB Monnasckas POC— Hcakua Ha yyacTke
Bynkanemtsl — Mcakya otkimodena, a BJI 750xB FOxHo
— Vkpannckags ADC — Hcakya — BapHa Ha Teppuropuu
Mona0BbI AEMOHTHPOBAHA.

PaGoTsr o "GombImoi cHHXpOHU3AIMU" SHEPTOCHC-
teM ctpan CHI' u OOC EBpombl mpakTHdecKu Mpexpa-
LIEHBI, XOTSI U OCTAIOTCS aKTyaJIbHBIMHU.

B nocnenHee Bpemst 00ibIlIOe BHUMAHUE yIIENACTCS
peleHnto mpo0ieMbl COBMECTHOH PabOThl IHEProCHCTeE-
Mbl MoujioBsl ¢ 3Heprocuctemonr Pymbriaum [1]. Ilpen-
MTOYTHTEIBHBIM SIBIISIETCSI BapHAHT COBMECTHOM paOoThI
sHeprocucreM MommoBel ¢ 3HeprocucreMoil PymbiHUM
IIPYU COXPAHEHWH IMapaUIeIbHONW paboThl C YHEProcucTe-
MOl YKpauHBI.

YacTHBIMU PEUICHUSIMH B 3TOH 00JAaCTH SIBIISIOTCA
pa3pabaTbIBacMble TEXHHUYECKUE MPEATIOKEHHS 110 CO3/1a-
Huto cBszer knacca 330-400 kB sneprocucreM MongoBsl
n PyMBIHUM C HCHONB30BAaHHEM BCTaBOK MOCTOSHHOTO
toka (BIIT). B kadecTBe TakKOBBIX pPacCMaTPHBAIOTCS
cienyromue Mecra ycraHoBku BIIT:

- BIIT 330/400 kB Ha noacrannuu benbipt 330 kB ¢
coopyxxenuem BJI-400 kB benbiiel — Cyuasa;

- BIIT na noxacranuuu fccel u crpoutensctBo BJI-
330 kB Crpatensi — Sccwr;

- BIIT na noacraniuu 400 kB BynkanemTsl ¢ BKITIO-
yeHneM B pabory ywactka BJI-400 xB BynkanemTsl-
Hcakua.

B xommurekce 3Tux paboT paccMaTpHBaeTCs TaKXKe
BapHaHT cTpoutenbcTBa Bropor menu BJI-330 kB bens-
el — JTaecrposckas 'OC (Ykpauna).

OcHOBHBIE TIPOOIEMBI 3aKIIOYAIOTCS B OONBIION
croumoctu BIIT, cnoxxHocTu skcrutyaTanud M HEAOCTa-
TOYHOM pEarupoBaHUU UX Ha MEPEXOAHBIC PEKUMBI JUIS
obecrieueHnsl TUHAMHYECKOH YCTOMYMBOCTH SHEProCHcC-
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TEM MpPU BO3HUKHOBEHHM OOJBIINX CUCTEMHBIX BO3MY-
LICHUM.

B HacTosmielt paboTe mpe/yiaraeTcs aabTepHaTHBHBIN
BapUaHT peIIeHHs NPOOJIEeMbl, a MMEHHO: MpPUMEHEHHE
MEXKCUCTEMHBIX YIPaBISIEMBIX 3JEKTponepesad Iepe-
MEHHOT'O TOKa Ha 0a3e KOMITaKTHOTO HCIIOJNHEHHS U B
BapuaHTe JBYXIEMHBIX YIPaBIIEMBIX CaMOKOMIICHCH-
pyroumxcst Bo3aymHex JuHMA (YCBJI) ¢ npuMeHeHnEM
(hazoperynmupyrommx — TpaHC(HOPMATOPHBIX ~ YCTPOMCTB
(®PTY). Takue smekTponepenadn conepxar B cede ae-
MmeHTh! "Smart Grid".

AHanm3 TOCTEeTHUX MyONUKaIMid B 3TOM obiactu
mokassiBaeT, uto YCBJI u ®PTY obmagaror mensiM psi-
JIOM TEXHHYECKHX, PEKHUMHBIX U DKOHOMHYECKHUX TMpe-
HUMYIIECTB TI0 CPaBHEHHUIO C TPAAMLIMOHHBIMU CpEICTBa-
MU TPaHCIIOPTa JIEKTPOIHEPTUU U YTIPABIICHHUS peKuMa-
MU 3HEPTOCUCTEM.

Lenn craThyu - pacCMOTPEHUE BApUAHTOB IO CO37A-
HUIO YOPaBISEMBIX CBs3€il MEPEMEHHOTO TOKa MEXIy
sHeprocucreMaMu MoioBbl U PymbIHMM TTpH coxpaHe-
HHUH TIapauIebHON paboThl ¢ SHEPTOCHCTEMON Y KpauHBI
U YCUIIEHHH C HEH MEKCHUCTEMHBIX CBA3EH, a TaK)Ke aHa-
T3 CUCTEMHOU 3((eKTUBHOCTH IMPUMEHEHHUS yIpaBiisie-
MBIX CBsI3€il IEPEMEHHOTO TOKA.

OcHOBHBIE pe3y/IbTaThI HCCIET0BAHMI

B kauecTBe HcciaenyeMoi paccMaTpuBaeTCs 00beIH-
HeHHas 3Heprocucrema MonnoBsl, YkpauHsl 1 PymbiHuz.
MoaenupyroTcss peXHMBl € yYETOM IEPCIEKTUBHBIX
YpOBHEi1 asiekTporoTpediaeHus u renepaun Ha 2015 rox.

OCHOBHBIE CYIIECTBYIOIUE CBA3M HHEPrOCUCTEM
MonnoBsl, Ykpaunsl 1 PyMbIHUM OKa3aHbl Ha puc.1.
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Pucynok 1 — CBsi3u 110 BBICOKOBOJIBTHBIM JIMHUSIM
aneKTponepeaad Mexay MonaoBoil, YkpauHoi u
Pymbinneit



DHeprocucteMa MoJIOBBI pabOTaeT MapayjieNIbHO C
sHeprocucremorr Yipauusl o 7 BJI-330 kB u 14 BJI-110
kB. C sneprocucreMoii PyMbIHUY CBS3b OCYyILIECTBISAETCA
no oxuoit BJI-400 kB u tpem BJI-110 kB. Paborta moxer
OCYIIECTBIIATHCS TOJLKO B OCTPOBHOM PEXKHUME.

B mepcrniekTuBe HameyaeTcs CTPOUTEIECTBO BTOPOM
uenu 330 kB benbusl — JJnectposckas I'2C, BJI-400kB
Bbenbupl — CyuaBa, BJI-330 kB Bbenbisr — Crpamienst —
Kumunes.

B kadecTBe anbTepHATHBHI TIpejIaracTcs BapHaHT
meyxuernHoit YCBJI 330 kB bensmpr — CyuaBa BMecTO
oxnuonenuoi BJI-400 kB.

C wucnons3oBannem nporpaMmmel RASTRWin 6pum
BBITMIOJIHEHBI PpacuCThl UCXOAHOTO pPCXKHMa IpU YCIOBUU
napajieibHOW pabOThl PaCCMAaTPUBAEMBIX IHEPTOCUCTEM
C CYHIECTBYIOIIUMU CBA3AMU U IIPU BBECACHUHU B pa60Ty
HoBBIX BJIL.

B kadecTBe CpeNCTB perylUpOBaHHS PEIKUMOB MEK-
CUCTEMHBIX CBsI3€H TIPEIyCMATPHBACTCS MPHUMCHCHHE
OPTY. MecTo UX yCTaHOBKHM OIPEIEIECHO HA MOACTaH-
muu 330 kB Bensrer Ha BJI-400(330) kB Bensupr — Cy-
yaBa, Ha noactanmmu 400 kB Bynkanemrtsr va BJI Byn-
kagemTsl — Mcakya n Ha nmoxcrannun 330 kB Momngas-
ckast [POC ua BJI-330 kB Monnmasckas ' POC-Kurmnnes.
@®parMeHT OZHOTO W3 BApHAHTOB PACUETHHIX CXEM IOKa-
3aH Ha puc.2.
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Pucynok 2 — @parMeHT 0IHOTO U3 BapUAHTOB
pacyeTHBIX CXeM

B pabote paccmarpuBaetcs aa tuna ®PTY — ¢ or-
paHUYEHHBIM JMAMa30HOM PETYJIHPOBAHUSA  YIJIOBOTO
CIBHra BBIXOIAHOH CHUCTEMBI BEKTOPOB HAINPSDKEHUH IO
OTHOILIEHUIO K BXOJHOH U C KPYTOBBIM BpAIllEHUEM BEK-
TOPOB HANpSHKEHUH OAHOI CHUCTEMBI IO OTHOUIEHUIO K
JIPYrou.

IlepBblil TUIT YCTPOMCTB NpeJHa3HAUEH Ul PEryJiu-
pOBaHUS MEPETOKOB MOIIHOCTH BHYTPH CHUCTEMBI MU
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MEPETOKOB MOIIHOCTH IO MEXCHCTEMHBIM CBSI3SM CHH-
XPOHHO pabOoTaIOINX 3HEPTOCUCTEM.

Bropoii T ycTpoiicTB mpeaHa3HadeH A COeIuHe-
HHUSI HECMHXPOHHO DPabOTalOIINX SHEPrOCUCTEM M pery-
JUPOBAHUS TEPETOKOB MOIIMHOCTU MEXJIy HHMMHU IO CO-
eaunsonmmM BJL.

IepBblil TUIT yCTPOICTB BKIIOUaNCs B cxeMmy Ha BJI -
330 kB MI'POC — Kumnnes, a BTOpoi TUI YCTPOICTB —
Ha BJI, cBs3piBatonux 3HeprocucteMsl MosnaoBel u Py-
MBIHUU.

OCOOCHHOCTBIO pETyNUpOBaHHUA (Pa30BBIX CIBUTOB
cucteM BekTopoB HampspkeHuid y @PTY Broporo tuma
ABJIACTCS TO, YTO (YHKIMOHAIEHO OHM OOECICUHBAIOT,
MIPEXk/ie BCEro, COTJIacoBaHUE YacTOT COCTUHICMBIX YHEP-
TOCHCTEM, U OOeclieYeHHe YCIOBUH MX MapauIelbHON
paboTEHI.

PerynupoBanue BeIMUYUHBI U 3HaKa IEPETOKa MOII-
HocTH MexAay aHeprocuctemamu OPTY ocymectrisior,
aHasoruuHo, nepsomy tunmy ®OPTY, 3a cuer BBeaeHUA
JIOTIOJTHUTEIBHOTO YTJIOBOIO CABHMIa MEXKAY BBIXOJHOH U
BXOJIHOH cHCTEMaMU BEKTOPOB HaPSXKEHUH.

B BapuanTax snexTpornepenad ¢ IpUIMEHEHUEM ABYX-
nenHbix W MHorouenHbelx YCBJI, dazoperymmpyromntie
YCTPOMCTBA MOTYT BBINOJHATH POJb YCTPOWMCTB, H3MeE-
HAIOIMX SKBUBAJIEHTHBIE NapaMeTpbl camux BJI, y xoTo-
PBIX CONIDKEHBI TN U MEXKIY HUMH 00ECTIEYeHO YBEIH-
YEHHOE 3JIEKTPOMArHuTHOE B3aMHOE BIIMSHNE, BETHUYNHA
Y 3HAK KOTOPOTIO 3aBUCAT OT KOHCTpykiuu BJI u yrnoso-
rO C/IBUTA MEXIY CUCTEMaMM BEKTOPOB HaNpsLKEHUI Iie-
nei.

Onucanuto ycrpoicts @PTY u YCBJI nocssuieHsb!
paboTsl [2], pe3ynbTaThl KOTOPBIX YaCTHYHO MCIOJIb30Ba-
HBI B JaHHOU CTaThe.

YCBJI ¢ npumenennem @PTY oTHOCATCS K KaTero-
pUM YIPaBISAEMBIX JJIEKTPOINEpPenad NEPEMEHHOTO TOKa,
oOmamarommx csoricteamu "Smart Grid".

Ha ocHOBaHUM BBHINIOJHEHHBIX UCCIIEOBaHUM, pacye-
TOB M aHalW3a, YCTAaHOBJECHBI 3aBHCHMOCTH IEPETOKOB
MOIITHOCTH 10 BHYTPUCHCTEMHBIM M MEXCHCTEMHBIM JIH-
HUSIM 3JIEKTpOIepeauu.

YacTe U3 HUX WIUTIOCTpUpPYETCA Ha puc.3-5.

3aBMCMMOCTb NepeToKa molHocTk no B/1-330 KB
MrIP3C-XBK (MBT) npu u3meHeHuM yrna GPT

Nepepasaeman mouHoctb, MBT
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Pucynox 3 — Iepetok momsocTH o BJI-330 kB MI'POC
— KummneB npu nu3menenuu yrina @PTY



Mepetoku mowHoctv no B/1-400 KB
Beneuel - Cyqasa u B/1-400 KB BynkaHewTbl - Ucak4ya
npu 8®PT Banubl =var; SOPT BynKaHewTbl=-30
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Pucynox 4 — Ilepetoku momuoctu o BJI-400 kB
Benpupr — Cygasa u BJI-400 kB Bynkanemter — Mcakda
npu & ®PT Bensmpsl = var; dOPT Bynkanemrtsr= -30
3NEKTPUIECKUX rpagycos = Const
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Pucynok 5 — Ileperoku momuoctu o BJI-400 kB
Bynkanemts — Mcakya u BJI-400 kB benbipr — Cydasa
nipu ODPT Bynkanerurst = var u & ®PT benbipt = 0
3IIEKTPUYECKUX TPagycoB

PerynupoBanue yrioBoro ciBHra CHUCTEM BEKTOPOB
HanpsbkeHud ¢ nomombo DPTY, ycTaHOBIEHHBIX Ha
neyxuennoit BJI-330 kB MI'POC — XBK — Kumnnes B
npenenax 0-30° oOecnieuymBaeT W3MEHEHHE BEIMYHHBI
MOTOKa MOITHOCTH 10 3TuM aByM mermsM BJI -330 kB B
ctopony noacraniuuu 330 kB Kummnesckas or 83 MBT
(mpu yrae 0°) mo 963 MBT (tipu yrure 30°).

IIpyn u3MeHeHuM 3HaKa yryla peryJaMpoBaHHUs IOTOK
MOIIIHOCTH U3MEHUT CBOE HAIPABIIEHUE, COOTBETCTBEHHO.
dazoperynupyromnme yCTpoCcTBa, YCTAHOBJIEHHBIE Ha
MEXCUCTEMHBIX CBS35X C JHeprocucreMoil PymbiHuH,
00eCreunBalOT U3MCHEHHE B IIMPOKHUX IpeaesiaX Belu-
YUHBI IEPETOKOB MOIIIHOCTH U X HAIIPABIICHUSI.

Br16op pexumMa MOXKET OCYIIECTBISTBCS MO TEXHU-
YECKIM U KOMMEPUYECKUM COOOpaKCHUSIM.

YuuteBas, 94T0 00BEIUHEHHAS YHEPrOCHCTEMA CO-
JIEPKUT PsiJ 3aMKHYTBIX KOHTYPOB, PETYJIUPOBAHUE MIEPE-
TOKOB MOIITHOCTH SIBJISICTCS B3aUMHO 3aBUCUMBIM

PerynupoBaHue BeIMYMHBI NEPETOKA MOIIHOCTH IO
onHoit BJI conpoBoxzaeTcss ”3AMEHEHUSIMU IIOTOKA MOIL-
Hoctu U no npyrum BJL. ITlostomy, mns monpnaep:kaHus
IIOCTOSIHCTBA IIEpeTOKa MOIMHOCTH o oxHod BJI mpu
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W3MEHEHHH MTOTOKA MOIIHOCTH B ApYyroi, Tpedyercs co-
OTBETCTBYIOIasi KOPPEKTUPOBKA YTIIOBOTO CHBHMra Ha
OPTYVY nepsoit BJL.

[IpuBesneHHble rpaUKK NAalOT HATVSAHYIO 3aBHCH-
MOCTh MOTOKOB MomiHocTh 1o BJI, obecrieunBaeMbIX ¢
nomomipto OPTY u XapakTepusyloT CHCTEMHYIO d(dek-
TUBHOCTb TPUMEHEHUs YINPaBJISEMBIX 3JIEKTpOIepenay
MEePEMEHHOI0 TOKa.

JUis  peann3anuu Ha IpaKTHKE MNPEIIOKEHHBIX
YIpaBIsieMBIX 3JEKTponepenad HeoOXOIUMBI COBMECT-
HBIE YCHJIUS 3aMHTEPECOBAHHBIX SHEPrOCUCTEM, HAYUHBIX
U TIPOEKTHBIX OPraHU3alui.

BeiBoabl. 113 npuBeneHHBIX PE3yJIBTATOB HCCIENO-
BaHUU CleNyeT, 4To:

1.Psn npobnem obecriedeHusi COBMECTHOH paboThI
sHeprocucreM MosnoBbl, YKpauHsl U PyMbIHUM MOXHO
YCHEUIHO PEUIUTh MYTEM CO3[JaHMs YIPABISIEMBIX AJIEK-
Tpornepeaay NepeMEeHHOTO TOKa Ha 0a3e MpUMEHEHHS BbI-
COKOBOJIBTHBIX JIMHUM IOBBIIIEHHON MPOIYCKHOW CIIo-
COOHOCTH ¥ MCHOJIB30BaHUS (Pa30peryIupyIomux TpaHC-
(hopMaTOPHBIX yCTPOWCTB.

2. C moMomIpio ynpasisieMbIX dJIeKTporiepenad u ¢a-
30pEryJIUPYIOMIUX YCTPOHCTB MOXHO OOECHEUUTh PEry-
JUPOBAHKE NIEPETOKOB MOIIHOCTH IO BEIMYMHE U 3HAKY
KaK BHYTPH CHCTEM, TaK M MO0 MEKCHUCTEMHBIM CBS35M, a
TaKKe PElINTh MpoOJIeMy COeIMHEHHs] HECHHXPOHHO pa-
60TaroImuX YHEPTOCUCTEM.
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Abstract
PROBLEMS OF JOINT WORK OF ELECTRIC
POWER SYSTEMS OF MOLDOVA, UKRAINE
AND ROMANIA
V. Postolati, E. Bykova
The variants of controlled transmissions lines that

allow the joint work of energy systems of Moldova,
Ukraine, and Romani are proposed.





