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B cratbe paccmaTpuBaercsa Enunas aneprocucrema (EDC) Poccuu ¢ TOUKM 3peHMs €€ COBPEMEHHOIO CO-
Iep>KaHUsT M CBA3HOCTU CTPYKTYPHBIX 4yacTeil. [TokazaHO, KaK HICTOPUYECKU CBSI3aHBl 3aKOHOMEPHOCTH
pas3Butus 3Heprerudeckoro npocrpanctsa CCCP u Poccuu. IlmaBHOe BHUMaHUE yaenaeHO reorpapuye-
CKOMY aHaIn3y U3MEHEHU SHEPTeTUYECKOTo MTPOCTPAHCTBA B TIOCTCOBETCKUIA Tepuo. BeisgBieHo, 4To B
EDC BrinensioTcs Tpy CTpYKTypHBIe YacTu. I1o KpuTepurio OTCyTCTBUS JEKTPUUECKMX CBSI3EM 111 mapa-
JIeJIbHOM pabOThl C UHBIMY CUCTEMaMU BblJIeJIeHa 30HA TEXHOJOTMYECKM U30JIMPOBAHHbBIX (IELIEHTPaIN30-
BaHHBIX) DHEPIOCUCTEM, T.€. apeasl CeTeBOil HeCBI3HOCTU. I1o KpuTepuio CUHXpPOHHOM paboThI (¢ obIIeit
YacTOTOi 3JIEKTPUUYECKOTO TOKA) BbIIEJICHBI ellle NBe 30HbI. [lepBasi CMHXpOHHAasl 30Ha BKIJIIOYAET 11ECTh
00BbeIMHEHHBIX 3HeprocucTeM. I'eorpadpuyeckuii aHaau3 CBUIETEIbCTBYET, YTO 3JEMEHTHI CIa00ii CBSA3U
MPUCYIIY BCEM 3HEProcrucTeMaM U 00yCI0BIeHbI TpaHchOopMaleit MoCTCOBETCKOro nmpocTtpaHcTra. He-
CBSIBHOCTH cucTeMbl CeBepo-3arajga onpenesisieTcsi aBTOHOMHBIM (bYyHKIIMOHUPOBAHUEM DJIEKTPOIHEPre-
tuku KanuHuHrpaackoi o6mactu. DHeprocucrema FOra 6a3upyercss Ha TpaH3UTE JIEKTPOSHEPTUM IO
TeppUTOpUM YKparuHbl. BO3MOXHEBIN pa3phIB CBSI3M CHU3UT YCTOMYMBOCTh eBpomneiickoro cermeHta EDC
Poccuu, BbICOKM pUCKU MTOTEPU OTlepallMOHHOTO Bhixona K [IpuaHecTpoBblo, MojigaBuu U 10ro-3arnamaHo-
My CerMeHTy sHeprocuctembl EBpornbl. [To3ToOMy akTyallbHbI KalIUTAJIOEMKHUE CETeBbIe TTPOEKTHI B 0OXO.
VkpauHbBl. DHeprocuctema Ypaja obecrieunBaeT cBsI3Ky Llentp—Cubupps Tpan3uroM depe3 KaszaxcraH,
HapyllleHHe KOTOPOTO YrpoXKaeT CETeBOM HECBSI3BHOCTbIO UM PUCKaMU TMOTepu BhIXxona B LleHTpanbHYyIO
Asmuto. Bropas cunxponHas 3oHa EDC BkimouaeT omHy 00beIMHEHHYIO 9HeprocucreMy Bocroka, koTopast
GYHKLMOHUPYET MapajlieJIbHO, HO HE CHHXPOHHO C IIEpBOi 30HOI1 (c1abdas ceTeBasi CBSI3b). DHEProcrucTe-
Ma BocToka nmeer y3Kuii CIieKTp MEeKCUCTEMHOM CBSI3U, HO OYEHb ITePCIIeKTUBHA [IJIsI UHTETpalliu C 9HEeP-

rocucremoii Kuras.

Karouesnie crosa: equHas QHEprocucremMa, oObeIMHEHHAasI OHEprocucreMa, N30JMpoBaHHaA SHEProCUucCTe-
Ma, MEXCHUCTEMHas CBA3b SHEProCcUCTEM, CMHXPOHHAas 30HA, YCTOI‘/JI‘-II/IBOCTI) OHEPIroCUCTEMBLI, POCCI/IH,
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BBEAEHHWE

Ilocmanoexa npobaemost. ETINHCTBO BpeMeHU IIPO-
W3BOJCTBA—IIOTPEOICHUS 3JIEKTPOIHEPIUM OIIpee-
Jns1eT GOpMUPOBaHMUE CIIEU(PUIHBIX CUCTEM U SHEP-
reTUYECKOTO TIPOCTpPaHCTBA, 4YTO IToApasyMeBaeT
MoOpGOIOTNYeCKUe, CTPYKTYpHbIC, (PYHKIIMOHAIb-
HBIE OCOOCHHOCTH M CBOMCTBA DHEPIreTUUYECKOMN CH-
cTeMbl, (popmupyole (Hapsiny ¢ JPYrMMU 3BEHbSI-
MU UHPPACTPYKTYPhl, paccelIeHUsI, YACTUIHO IIPO-
M3BOIACTBA) KapKac COLMAJIbHO-2KOHOMMYECKUX
CHCTeM pa3Horo maciitabda u panra. MHeIMu cioBa-
MU, SHEPTeTUIECKOE IIPOCTPAHCTBO — 3TO SHEPIeTH-
YeCKUI KapKac TeppUTOPHUATBHONM OpraHu3ainy 00-
mectBa (Ataes, 2008). TepputopualibHasi opraHusa-
1S O0IIeCTBa MPAaKTUYECKU COBIIAAaeT C CUCTEMOM
paccenenus (Punesckuii, 2022, c. 14).
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I'eorpaduueckoe ncciegoBaHue CTPYKTYphl Eqyi-
aoit sHeprocucteMbl CCCP 11 ocobeHHO coBpeMeH-
Hoit Poccum He mMmeeT oOmmmpHONM OuOIMorpadumn
(T'oprnos, 2011; Xpyies, 2010). AHaius paboT no Te-
Me IIOKa3bIBAaET, U4TO 3TO cdepa TOMHUHHUPYIOIIETO
WHTEepeca SKOHOMUCTOB U SHEPreTUKOB (JlaHmIoBa,
2009; KopHioxoBa, 2013; MenentbeB, 1987; ITonko-
BaJIbHUKOB U J1p., 2015; IIpoGaemusle ..., 2005; ®o-
muHa, 2008; Yaiika, 2013; Duepretuka CCCP ..., 1987;
u ap.). C pacnagom CCCP BO3HUKIIU BbI30BHI €ITH-
CTBY SHEPIreTUYECKOro MHPOCTPAHCTBA M OMTHOBpE-
MEHHO TIPEAIOChUIKU MJIsi HOBOI MHTerpanuu. OT-
cloJa OOBEKT HCCIeNoOBaHUS — CTpyKTypa EnuHoii
sHeprocuctembl (EDC) Poccuu B ycioBUsIX TpaHC-
dopmalM TIOCTCOBETCKOrO MpocTpaHcTBa. Lleab
HACTOSIIIIETO MCCIIEIOBAHMS: BBISIBJICHUE CBSI3HOCTU
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cTpykKTypHBIX Yacteit EDC Poccum 1 ee mmocTcoBeT-
CKUX U3MEHEHUIA.

Memoduka uccaedosarnus. B padboTe UCIIOIB3YIOT-
CcS TPagULIMOHHBLIE METOIbI MCCIICHOBAHUS: KapTO-
rpapUIeCKHii, CTATUCTUYCCKUIA, DIIEMEHTHI CUCTEM-
Horo aHanu3a. [Ipeobiagaer reorpadndyeckmuii aHa-
JIM3 PpaHIOB oOTpaciieBoro mnpocrtpaHcTtBa: EDC
Poccuu mn ee cTpykrypHBIE YacTu (0O0beAMHEHHBIE
9HEprocucTteMbl). B oCHOBe BBIIEIEHUSI CTPYKTYp-
HBIX YaCTell JICKUT METOIMKA 30HUpOBaHUs (AJIacB,
1983). 1o kpuTeputo OTCYyTCTBUS CBsI3€it 11l mapa-
JIEJIBHOM pabOoThI C UHBIMU CUCTEMaMU BblIeIeHa 30-
Ha TEXHOJIOTMYECKM M30JIUPOBAHHBIX (ICLICHTpaIN-
30BaHHbBIX) 3HeprocucTeM. 1o XpUTepuo BO3MOX-
HOCTHM TIapaJUIeJIbHOM M CHUHXPOHHOM pabdoThl (C
00IIIei1 YaCTOTOM 3JIEKTPOTOKA) BBIICICHBI e1le IBE
MPOCTPAHCTBEHHBIE 30HHI.

Mamepuanbr uccredosanus BKIIOUYAOT (haKTUUe-
ckue nanHeie EDC Poccum u ee punmanos. I1pu or60-
pe MaTepuajia CTaBKa JiejlajlaCh Ha TIepBOUCTOUYHUKU:
oTpaclieBasi CTaTUCTUKA, pETMOHAIbHbIE CXEMbI U TIPO-
rpaMMbl pa3BUTUSI, KapTorpaduyueckuii MaTepual u
np. (1o cocrosiHuto Ha 1 ssHBaps 2021 r.). MUcnonb3o-
BaH TIOHSATUMHBIN anrmapaT OTpacjeBOro CTraHaapTa

Poccun!.

FEounas sunepeocucmema — COBOKYITHOCTh OOBEIM -
HEHHBIX DHEPTrOCUCTEM, COCIMHEHHBIX MEXKCUCTEM-
HBIMU CBSI3SIMM, OXBATBHIBAIOIIMMU 3HAYUTCIHLHYIO
YacTb TEPPUTOPUM CTPAHBI TIPU OOIIEM YIIpaBJIeHUU
U pexume pabotbl. ObsedureHHas sHepeocucmema —
3TO COBOKYMHOCTb HECKOJILKMX HEPTOCUCTEM, 00b-
eIWHEHHBIX OOIIMM PEXUMOM pPabOTHI, MMEIOIIAs
oO11ee aucHeTdYepcKoe yrpapieHue. M30aupoeannas
3Hepeocucmema — He UMEoIasl SJIEKTPOCBSI3C st
MapajuIe/IbHOI paboTHI C IPYTMMU SHEPrOCUCTEMAMHU.
Mexccucmemnas cés3b sHepeocucmem — yIacTOK JIMHUUI
BJIEKTpOIlepeaadr, HEIIOCPEACTBEHHO COCTMHSIONIIA
BJIEKTPOCTAHLIVY VIJIN TTOACTAHLIMUA Pa3HBIX SHEPIroCU-
creM. CuHXpoHHAsE 30HQ@ — COBOKYITHOCTb CHUHXPOHHO
paboTaOIINX SHEPTOCUCTEM FeHEPUPYIOIIETO 000PYI0-
BaHUs, UMEIOIIMX OOILIYIO YaCTOTY TOKA.

PE3VJIIBTATBI NCCIIEAOBAHUA

FEounas snepeocucmema CCCP dopmupoBaiach
KaK BEPTUKAIbLHO WHTErpUPOBAHHAS CHUCTEMA, UYTO
YUUTBHIBAJIO caMy MPUPOIY 3JIEKTPOIHEPIUU: BpeMs
ee TIPOM3BOJCTBA JOJDKHO CUHXPOHHO COBNANATh CO
BpeMeHeM notpebnaeHus. [ToaroMy moa ieHTpain30-
BaHHBIM YIIpaBJICHUEM OBLIM COCPEAOTOYEHBI BCe
GYHKIMOHAJIBHBIE 1IETTOYKU: MPOU3BOICTBO, Iepe-
Jaya, COBIT M MOTpeOIeHUE JIEKTPOIHEPTUN (DHEp-
retuka CCCP ..., 1987).

'TOCT P 57114-2016. HanwvonanbsHbiil ctaHnapt Poccuiickoit
Ddepepaunu “EnuHas sHepreTudeckasi CUCTeMa M M30JIUPO-
BaHHO paboTaloIIMe YHEPTOCHCTEMbI, TEPMUHBI U OTIperesie-
Hus” (BBemeH B geiictBue 01.06.2017 r.). http://www.docs.
cntd.ru document/1200139922 (nara o6patenus 30.01.2022).
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Enmunasa saeprocucrema CCCP Obuta ogHo#t 13
KpymnHeimx B Mupe (1989 r.): yctaHoBIeHHAsI MOIII-
HOCTb 3yieKTpocTaHuuii — 341 I'BT; mpousBoacTBO
aeKTposHeprun —1722 mupn KBt 4; nmHa TuHWTT
anekrporiepenay 35—800 kB moutm 1025 ThIC. KM
(HaponHoe ..., 1989). CtpykrypHo EDC CoBeTcKoro
Coro3a cocrostia u3 11 oObeIMHEHHBIX YHEPTOCH-
crem: Cesepo-3amana, Llentpa, FOra, IToBoiknbs,
CesepHoro KaBka3za, Ypana, Cubupu, JanbHero Bo-
croka, CeBepHoro Kazaxcrana, CpemHeit Asum 1 3a-
KaBKa3bs (MeneHTbeB, 1987).

KoHlieHTpaliusi Tpou3BOACTBA OCTaBajaCh BaXK-
HEUIIIMM HaIlpaBJICHUEM Pa3BUTUS DJIEKTPO3HEpPTe-
Tk CoBetckoro Coro3a (Xpymes, 2010, c. 98), uro
oOpeKajo PHEeprocCUCTEMbl Ha HapallluBaHUE TIPOTSI-
XKEHHBIX 32JIEKTpoceTeil. 3aech IoKa3aTelbHbI pe-
3yJbTaThl CPAaBHUTEJIBHOIO aHaim3a (aKTOpOB pa3-
BuTusi s3HeprocucteM B CCCP u CIIIA. B CoBeTcKkom
Coro3e HabII0AaJI0Ch XPOHUYECKOE OTCTaBaHUE TEM-
IIOB BBOOA CEeTei OT TpeOOBaHUII pa3BUTHUS 30HAJIb-
HBIX 9HEPTrOCUCTEM, a (haKTOPOM (POPMUPOBAHUS UX
KOH(UTYypalun SBIISUIOCH pa3MelleHHe KPYIHBIX
anektpoctanumii. B CIIA mmpokoe pacrnpocTpaHe-
HUE TIOJyuyusa TpakTUKa CTPOUTEIbCTBA CPEIHUX
3JIEKTPOCTAHIIMIA C Y3KOI OTIepallMOHHOI 30HO 00-
cinyxubaHus (Paitbucesny, 3eiturep, 1990).

Kondurypauus EBDC CCCP no3Bouisiia cBsI3aTh B
rapajuieIbHOM U CUHXPOHHOI paboTe 3HEeprocucTe-
Mbl CTpaH BOCTOUYHOW M IoXHON EBpomnbl (yepes
Ykpauny n benopyccuto). B 1962 r. 6buta co3gaHa
sHeprocucteMa “Mup” B pamkax CoBeTa 3KOHOMU-
yeckoil B3aumonomoinu (COB): CCCP, Bomarapus,
IMonema, Beurpus, Pymeraus, Yexocmosakus, I'J1P.
Takum obpazom, K Havany 1990-x rogoB rpaHULIBI
3aMaJHOEBPOIEHCKIUX BHEPreTUYecKux oObeauHe-
HUI M UX CETeBbIX KOMIJIEKCOB BILUIOTHYIO TTPUOJIM-
3UJINCh K OMNepaTUBHBIM IrpaHUlaM (YHKIIMOHUPOBA-
Hust EDC CCCP u sHeprocucrems! “Mup”. Bo3Hukm
OOBEKTUBHbBIE MPEANOCHUIKM ISl COIJIACOBAHHOM pa-
060T1bI ¢ TpaHCHEBPONEUCKIM OOBEIMHEHUEM HEPTO-
cucteM (TESIS), 4To 1103BOJISUI0 ITPOrHO3MPOBATh YCH -
JIEHUE MEXTOCYIapCTBEHHbBIX CBSI3€U B 3allajHOM Ha-
npaeiaeHun (boHmapenko u ap., 1991; Central-
European ..., 1990; Central-European ..., 1991; Situa-
tion ..., 1990).

Anamm3 xkoHurypauun EDC CCCP nmonrtsep-
KIaJl TIePCIeKTUBHOCTb pacIlIMpeHUsl OTpacieBOi
nHTerpaunu 1 B Asun. 13 CoBerckoro Coro3a ocy-
IIECTBIISIIIOCH DJICKTPOCHAOXKEHME YaCcTH MOTPEOUTE -
neit B Kutae u Monronuu. Ha 1ore sHeprocucrema
COBETCKOro 3akaBKa3sbs BbIIILIA K rpaHuIaM Typuuu
n Upana, a sHeprocucrema CpenHeit A3MM rpaHIYN -
Ja ¢ Adranucrtanom. CloxXuUBIIUECS MPEANOCHUTKA
TaWwin B cebe MacIuTaOHbIe BO3MOXHOCTH IS pac-
IIMPEHUST MHTErpaluy. YKe B IIOCTCOBETCKUIA TTepu-
ol oOcyxKaajcsl TPOEKT 3HEePreTMYecKOro KoJjblla
(PEACE): Poccus—fmnonua—IOxnas  Kopesa—
KHIP—Kwuraii—Poccus (ITonkoBaabHMKOB M IIp.,
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2015; IIpobnemHusle ..., 2005, c. 211-214; DHepreTn-
ka XXI Beka ..., 2004).

IMTocne pacmaga CCCP 13 HOBBIX TOCYAapCTB CUH-
XPOHHYIO paboTy CMOTJIN 00ECIIEYNTh TOJIBKO SHEp-
rocucteMbl Poccun, Ykpaunsl, benopyccun, ctpan
bantuu. B 1992 r. crpanbI-0biBIIME WieHbl COB BbI-
IIUTK 13 3HEPTrocUcCTeMbl “Mup”, coxpaHUB ITapaj-
JICIbHYIO pPabOTy B paMKax HOBOTO OOBEIMHEHUS
ctpanH Boctounoit EBponbr (CENTRAL). B 1995 r.
OHM, OIMMpasiCh Ha MHOCTpaHHbBIE KPEIUTHI, HA9aJIn
PEKOHCTPYKIIMIO HAlIMOHAJIbHOW DSHEpPreTUKu, U B
1999 r. CENTRAL 06b11a BKJIIOYEeHa Ha mapajiieib-
HyI0 paboTty ¢ 3amamHo- EBpomneiicKkoit sHeprocucre-
moii (UCPTE). B 2009 r. sanekTpoaHepreTudecKkue
KOMILIEKCHI 36 CTpaH HMHTErpMpOBaJIMCh B Gojee
MacCINTabHyIO0 OOIIeeBPOIEHCKYI0O SHEPTOCUCTEMY

ENTSO-E2.

EBC Poccuu. Tlocne pacnaga CCCP navanachk pe-
dopma anekTposHepreTuku Poccun. B 1992 r. 66110
opranmn3oBaHo PAO “EDC Poccun” B (popme ecre-
CTBEHHOII MOHOMOJIMU Ha PBIHKE TTPOU3BOICTBA, Te-
penayn U cObITa BJEKTpPO3HEpPruu. PermoHanbHbIC
SHEProCUCTEMbI TaKKe Hadyajlud MPOLECC aKIMOHU-

poBanus’. B 2002 r. gaH crapT HOBOMY 3Tamny pedop-
MBI, €r0 CyTh 3aKJlouajach B CO3JaHUU MHOXECTBa
KOMITaHU# 110 (PyHKLIMOHAILHOMY IIPU3HAKY: CETe-
BbIe, TeHEpHUpYIolle, cCObITOBRIE. BaxkHoil 3amadeit
pedopmbl  ObLIO (opmupoBaHue PDenepaabHOIO
ONTOBOIO PHIHKA 3JIEKTPOIHEPTUU Y MOIITHOCTH, Ha-
Jajach KOHCOJMOALIMS MAarucTpajibHBIX CETEe B
yctaBHOM (oHae DenepanbHOil ceTeBOM KOMIAHUU
(1anunona, 2009).

IMocne otpacneBoii peopMbI HATJISIAHO MPOSIBU-
JINCh HOBBIE TCHASHIIMK B IPOCTPAHCTBEHHOI opra-
HU3alMU 3JEKTPOdHEpreTuku Poccuu: Tepputopu-
AJIbHBIN NPUHIUI ObLI 3aMEHEH Ha JOMUHUPYIOIIWIA
MPUHLUI KOHCOJMMIAIUN (PUHAHCOBBIX ITOTOKOB
(I'opnos, 2011). Pedbopma He co3mana mJOCTaTOUYHBIE
YCIOBUS JUISI pELICHUST KITIOUEeBOM 3aJauyl — cOo3/a-
HUSI KOHKYPEHTHOTO pbIHKA 3JCKTPOIHEPTUU U
mourHocTtu (KopHioxosa, 2013).

B 2008 r. PAO “EBC Poccun” mpekpaTuia cBoe
cyuiectBoBaHue. CeromHs 3JIEKTpOIHEepPreTUKa CTpa-
HbI QYHKIIMOHUPYET MO CXeMe: KOHKYpeHTHas cpeaa
(reHepaLis U COBIT)—4YacTHAsE COOCTBEHHOCTbD; THUC-
neryepusalus, nepenadya (TpaHCHOPT)—ECTECTBEH-
Hast MmoHotnonuss OAO “CucreMmHslit onepatop EQC
Poccun” (“CO EDC Poccun™).

Ha 1 sgusaps 2021 1. ycraHOBIeHHasT MOITHOCTH
anekTpoctaHuuiit EDC Poccum cocrasnsiia 245.3 I'Bt
(880 craHmuii eMMHUYHOM MOIIHOCTBIO MUHUMYM

2 European Network of Transmission System Operators for Elec-
tricity. https://www.entsoe.eu (1ata oopaierus 01.02.2022).

3 Ykas Ipesunenra Poccuiickoit ®eneparm Ne 923 ot
15.07.1992 r. “O06 opraHu3alUuu YNpaBiIeHUs 3JIEKTPOIHEPre-
THUYECKUM KoMIutekcoM Poccuiickoit Denepanviu B yCIOBUSX
npuBatuzauuu”. M., 1992. 40 c. [NpunoxeHwus. http://www.
dase.carant.ru (mara oopamenus 15.01.2022).
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5 MBT), npou3BOACTBO 3JIEKTPOIHEPrum — OoJiee
1047 mapa, kBT 4. CeTeBoe XO3SMCTBO — CBBIIIE
490 ThICc. KM quHUM a5ekTpornepenayd (110—750 kB).
IMapannensHo ¢ EDC Poccnm paboTaroT HEprocu-
cteMbl AzepOaiimxkana, bemopyccumn, I'pysun, Ka-
3axcTaHa, MoHroauu, YKpauHbl U cTpaH bantum.
IMapannensHo yepe3 KazaxcTan padboTaioT 3HEPTrocu-
creMmbl lleHtpanbHoii Asum (Kuprusus, Y3oeku-
CTaH), a yepe3 YKpauHy — MosnaaBuu. Poccust umeer
cB3b ¢ Adoxasmeit m FOxxraoit Ocetmeii. Yepes BcTas-
KM IIOCTOSIHHOTO TOKa OCYIIECTBIISIETCSI MEPETOK
anekTposHeprun B Kurait, HopBernio u ®@uHISTH-

muto*. CtpykrypHo EDC Poccuu cocrout us 71 peru-
OHAJIBPHOM YHEPTOCHUCTEMBI U CeMU OOBEIMHEHHBIX
sHeprocucteM (ODC): Cesepo-3amanma, lLleHTpa,
IOra, Cpenneii Bonru, Ypana, Cubupu n Bocroka.
Kaxnas ODC umeer cBou 0COOEHHOCTH JIOKaIMU3a-
uuu, coaepxkaHusi U cTpyktypol (Pomunua, 2008).
OBDC uMeT MEXCUCTEMHYIO CBSI3b, pabdOTAIOT I1a-
pauieabHO U 00pPa3yIoT ABe ceu(pUIHbIE 30HHI (110
yactoTe Toka). C y4yeTOM 30HBI M30JMPOBAHHBIX
sHeprocucteM EDC Poccum BKITIOYaeT TPU CTPYK-
TypHBIe YacTH (puc. 1, Tadm. 1).

3ona uzoauposarHvix s3nepeocucmem Poccuu ioutn
coBnagaeT ¢ paitoHamm KpaiitHero CeBepa, B TOM
YyucJie B eBpoIieiickoil yactu ctpanbl (bepouH u ap.,
2017; WBanoB u mp., 2021; Kopuak, 2017; Opnos,
2022; Yaiika, 2013). 1o TeppuTopnaibHO-TEXHOIO-
TMYECKUM U S3KOHOMMYECKUM ITIPUYMHAM 4YeThbIpe
CcyObeKTa MOJHOCThIO M30JupoBaHbl oT EDC Poc-
cum: Kamuarckuit kpait, Caxanimackass 1 MaramaH-
cKasi obnactu, YyKOTCKUii aBTOHOMHBIN OKpyr. Ya-
CTHUYHO K 3TOI 30HE OTHOCSTCSI U OTACIbHbBIEC pailOHbBI
Pecniyonukm Caxa (SIkyTust). 9TO OrpOMHBIE TePPHU-
TOPUU C 3KCTPEMAJIbHBIMU TMPUPOTHO-KIMMaTHUEC-
CKVMM YCJIOBUSIMH, TAe 110 IIPUYMHE YIaJeHHOCTU U
CJIa00Ii MOCTYITHOCTH IIPEACTaBJIEHa 09aroBasi CTpyK-
typa pacceseHust (0.37 ugen./km?). B 2020 1. 06beM
MpoMU3BOACTBa B 30He coctaBui 10.6 mupn kKBt 4, a

norpebnenue — 10.4 mapna kBt 4.

INepcnieKTUBBLI Pa3BUTHUSI 30HBI M30JMPOBAHHBIX
SHEPTrOCUCTEM CBSI3aHBI C BKIIIOYEHUEM aBTOHOMHBIX
SHEPreTUYECKUX PailoHOB Ha MapajuleabHYIO paboTy
¢ OBC Bocroka. Tak, B 2019 1. psan paiioHoB SIKyTtuun
BOIILIM B cocTtaB EnnHoit sHeprocucreMsl (BIIepBbIC

¢ 1980 .)°.

Ilepsas cunxponuas 3ona E2C Poccuu. O2C Ceese-
po-3anada BkmouaeT 10 cyobekToB (12.8 MJIH 4ell.).

4 CucremHblit oneparop EBC Poccuu (CO EDBC Poccun). Equ-
Hasl 9HepreTuyeckasi cucrema Poccum. http://www.so-ups.ru/
functioning/ees/ups2021/ (nara oopatenus 10.01.2022).

5 Muposast sHepretnka. MWH(OPMaLMOHHO-aHATUTHIECKHIA,
sHepreTuueckuit caiit. 3oaumpoBaHo paboTalolIne SHeprocu-
crembl Poccuu. http://www.eeseaec.org (mara oOpaiieHus
30.01.2022).

6 Cxema un mporpaMMa pas3BUTHS JIEKTPOIHEpreTUKU Pecry6-
muku Caxa (Axyrust) Ha 2020—2024 rr. https://docs.cntd.ru/
document/570789897 (nara oopamenus 04.02.2022).
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ATAEB

Ta6muna 1. CuaxpoHHbIe 30HB EnnHoIT sHeprocucteMbl Poccun: onepanmoHHast 30Ha, CBSI3H U CajlbIo 0OOMeHa 3JIeK-

TpoaHeprueii, 2020 1.

O0benHeHHAsI YHEProcrucTeMa
(canpoo ooMmeHa, muipa KBt 1)

Cy0ObeKT oOMeHa 3JeKTPO3HEePTUN
(canpoo, mipa KBt 1)

3oHa o0cyXuBaHus (TJI01IAb,
TBIC. KM2/HaceIeHHe, MJTH Yell.)

l'lepBaﬂ CHMHXpPOHHAas 30Ha Enunoit OHCPTOCUCTCMBI Poccun

0OOC CeBepo-3amnana (—14.154)

O3C lentpa (+9.129)

OBC Cpenneit Boaru (—4.810)

09C 0ra (—2.181)

0DC Ypana (—0.4453)

OBC Cubupu (+2.355)

OunnsiHaus (—2.965)
Hopserus (—0.032)

Dctonus (+1.110)

JlutBa (—2. 031)

JlatBust (—0.751)

Bbenapycs (+0.343)

039C VYpana (+0.067)

O3C Lentpa (—9.895)
Benapych (—0.659)

YkpauHna (—1.557)

0OOC Cesepo-3amnana (+9.895)
0O3C KOra (+1.791)

ODC Cpenneit Bonru (—0.545)
09C VYpana (+0.204)
Kazaxcran (+0.017)

OBC lentpa (+0.545)

03C VYpana (—2.409)

OBC Ora (—2.962)

Vkpauna (—2.584)

Kazaxcran (—0.078)
Azepb6aitmxkan (+0.03)

I'pysus (—0.268)

IOxxnas Ocerus (—0.146)
Aobxasust (—0.306)

O39C Cpenneit Boaru (+2.962)
0O3C Lentpa (—1.791)
Kazaxcran (—1.579)

0O3DC Cpenneit Bonru (+2.409)
0O3C Lentpa (—0.204)

0O3C Cubupu (—1.004)

0OBC Cesepo—3amana (—0.068)
Kazaxcran (+1.478)
Momnromus (—0.272)

09C VYpana (+1.004)

O3C Bocroka (+0.145)

1544.4/12.8

794.7/40.4

450/19.5

618.3/26.5

2380/24.6

4944.3/19

Bropas cunxponHas 3oHa EquHoii aHeprocuctemsl Poccuu

OBC Bocroka (—3.205)

Kwrait (—3.060)
OBC Cubupu (—0.145)

4457.4/5.1

ITlpumeuanue: IONOXUTENbHOE CaNbIOo (+) — MpUEM JIEKTPOIHEPTUM B SHEPTOCUCTEMY, OTPULIATEILHOE CATbA0 (—) — BblJaya dJIeK-

TPOSHEPTUUN U3 DHEPTOCUCTEMBI.

Cocmaeneno no nanubiM outmanbHoro caiita CO EBC Poccuu (http://www.so-ups.ru/functioning/ees/ups2021/ (nata obpaieHus

10.01.2022).
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3pech BbIcOKa nmojig KpymHbIXx TOC u ADC (87%
MOIITHOCTH ), MOTEHIIMAJ TUAPOIHEPTETUKH HETOCTa -
TOYECH TSI peryaupoBaHus Harpysku (12.5%). I1o-
stomy I'POC pabdorarot B HeapHEKTUBHOM peXKNMeE,
OTCI0oJa HM3KHI KO3(MPUIMEHT WCIOJIb30BaHUSI
YCTaHOBJIEHHOM MolHOoCcTH — 38%. PerynupoBaHue
Harpy3ku CeBepo-3amama IOCTUTAaeTCsI M3BHE 3a
CUeT TPaH3UTa MOIIHOCTU, CAJIbAO OTPULIATEIbHOE
(—14.154 mapn kBT 4). Cepbe3HbIM ne(EeKTOM He-
cBsa3HocTu CeBepo-3amnana spisercs Kanuauarpam-
cKas obacth (AtaeB, 2018). PernoH He nMeeT CBSI3U
¢ EBC Poccun, B nonutuke crpaH-coceneit (I1oab-
11a, cTpaHbl banTun) noMuHUPYIOT MephI O1oKanel. He
nomnepkaH 1 BapuaHT padboTsl B coctaBe ENTSO-E.
IMToatomy ¢ 2014 r. OAO “AHTapb3Hepro” pa3BuBa-
eTcd KaK caMOJIOCTaTOYHAsI CUCTeMa, HO OHAa He OT-
HeCceHa K U30JIMPOBAHHOI 30HE U3-3a HAIMYUS CeTe-
BOIi CBSI3M ¢ 3Heprocuctemoii JIMTBoI (cM. puc. 1).
CmabeiM 3BeHOM CeBepo-3amana SBISIOTCS TIPO-
TSDKEHHBIE CEeTH, HE BbIpaxKeHa CBSI3b C YpajaoM
(JIBI1-220 xB).

Obwsedunennas snepeocucmema Llenmpa BKIIO9aeT
19 cyobekToB (40.4 MutH gen.). LleHTp cTpaHBI IIepe-
HacblleH [POC u ADC (96.5% motiHocTn). [ToTeH-
yaj TUIPOIHEPIEeTUKU HE JOCTATOUCH MJIST Peryin-
poBaHus Harpy3ku (3.5%). [Tostomy 'POC BBIHYX-
JeHbl paboraTh Hed(hdEKTUBHO, KOIPPUIIUMESHT
UCTIONIb30BAHUS MOIIHOCTU — 36.6%. 3HAYUMOCTb
LleHTpa ompenensieT IMIMPOKUE CBS3U II0 OOMEHY
anekTpos3Heprueit (+9.129 mupn kBt 4). HaubGosb-
mue obbembl nocrymnaroT uz ODC CeBepo-3anana
(+9.895 muipn kBT 4), akTyaabHO COOpYXEHUE HOBOM
uenu JIBII-750 xB. Tpebyer peunleHuss U npoodiaeMa
ykperuieHust cBsizHocTH ODC LleHTpa u FOra (B Hamu-
ypu JIDI-500 kB, o aBe muunu 110—220 xkB). Hemo-
CTaTOYHO YCUJICHA IIUPOTHAsT MEXCUCTeMHasl CBSI3b
no siuauu LlenTp—Ypain.

Obwsedunennas suepeocucmema Cpeduneil Boaeu
BKJItouaeT 9 cyobekToB (19.5 miH uen.). s aHepro-
CHUCTEMBI XapaKTepHa BbICOKasI A0JISI TUIPOIHEPIeTH -
Kk Bomxcko-Kamckoro kackama (25.6% MoIIHO-
ctn). [lorenuuman I'DC no3BoJisieT 00ecneYnTh IIepe-
TOKMU BJIEKTPO3HEpIrueit, LICHTPaAJIM30BaHO
peryJiupoBaTh Harpy3Ky OObeIWHEHHbBIX 3HEProCU-
creM Lenrpa, IOra, Ypana u Kazaxcrana (campoo —
4.81 mapn kBt u). OBC obecnieunBaeT peBepCHbBIN
TPAH3UT BJIEKTPORIHEPruu 1o JuHuu LleHtp—Ypai—
Cubupsb (3arrag—BOCTOK).

Obsedunennas suepeocucmema IHlea BKIIO4aeT
15 cyOoBekToB (26.5 MiH yei.). B cTpykType a51ekTpo-
MoTpebeHNs camast OOJIbIast JOJIsT KOMMYHaTbHO-
OBITOBOIT HATPY3KHM M caMasl OoJIbIasl JOJIsT reHepa-
LIMM HA OCHOBE BO30OHOBJISIEMBIX UICTOYHUKOB 3HEP-
run (32% MomrHocTH ¢ yueToM noteHnmana ['DC).
[NoTeHMan ruaAposHEPreTUKN UCITOIB3YETCS KaK ce-
30HHBII PEryJIsITOp Harpy3Ku APYruxX 9HEPTOCUCTEM.
B pesynbrate I'DC He 3arpyxeHbl, KO3(GQPUINEHT
KCITOJIb30BaHUsI MOIIHOCTU — 38.8%. Habmonaercs
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OTpUIIATEJIbHOE CalbI0 OOMEHa 3JIEeKTPOdHEpPrueit
(—2.18 mapn kBT 4): HaubonbIMit ¢ YKpanuHoii (0T-
naet) u CpenHeit Bonaru (rmosiydaet). CBsI3b MEXIy
OBC KOra u Cpegneit Bonru cirabast mo mpomnycKHOM
criocooHoctu (JIDIT-500 kB “banakoBckasgs ADC—
Tpybnas™; JIDI1-220 kB “banamioBckasi— Xomnep”,
yeteipe JIDII-110 xB). JdomMumHUpOBaHNE CBSI3U
Hentp—IOr mo Ttepputopuu YKpauHBI ITOJIYyYHIIO
pazButue ciie B pamkax CCCP, yto Torma mmeno
reorpauyeckoe, TEXHUIECCKOE M BKOHOMHYECKOE
ocHoBaHue. CeromHsI 3TO Cepbe3HBIN IedeKT He-
csa3Hoctu EDC Poccuu. B CCCP YkpauHa ObLia
OCHOBHBIM “KOpHMIOpPOM” 3KCIOpTa 3IEKTPOIHEP-
run B EBpony (depe3 sHeprocucremy “Mup”). Ha
IIOCTCOBETCKOM MPOCTPAHCTBE YKpauHa 3aHuMajla
BTOPOE MECTO II0 OTpacjeBOMY MOTCHIIMAJY: MOIII-
HOCTh cBHINIE 54 I'BT, 00beM Ipou3BOICTBa OoJjiee
170 mapmn kBt u/rom. IlpomyckHasi crocoOHOCTb
MEXCHUCTEMHOM CBSI31 YKpauHbI co ctpaHaMu EBpoco-
103a 6bu1a HIoke, 4eM ¢ Poccueit (Ykpaina ..., 2003).

OtHomenusi wMexny Poccueit m  YkpauHoii
YCIOXKHUWINCH, YCUJIMJIACh CTarHalusl OTpacyieBbIX
CBsI3eli, HAMeTuJach OpUeHTalus YKpauHbl Ha EB-
pocoio3. C 2003 1. roro-3amnan YkpauHsl (“BypInTeiH-
ckuit sHeproctpoB”, 600 MBT) OBIT OTHENIEeH U CHH-
XpPOHU3UPOBaH ¢ dHepreTukoit CioBakuu (B cocTaBe
obmeeBporeiickoil cucteMbl ENTSO-E). Ykpauna
MpeanpUuHUMAET MEPHI U151 TPUBENEHUSI CBOEI HEp-
TETUKH B COOTBeTCTBUE ¢ TpeboBanussmu ENTSO-E,
ctpout MmaructpainbHbie JIDIT 400—750 kB B 006xon

Monnasuu u IpunHectposbs’. K Havany 2022 1. co-
30aHbl YCIOBUS Is1 U30oJsuu YKpanHbl oTr EDC

Poccun n unrerpaunu ¢ ENTSO-E B 2023 1.8

Takoe pa3BuUTHE COOBITHMII HMMEET CJCICTBUEM
CHUKEHME YCTOMYMBOCTU BCETO €BPOIEMCKOrO Cer-
MeHTa EDC Poccun. BeIcOKM pUCKM ITOTEPU BhIXOAA
K IIpuaHectpoBblo, MonmaBum, 10ro-3amagHoi 4a-
ctu ENTSO-E, Bo3HMKaeT yrpo3a CBI3HOCTH MEXKITY
OBC Uentpa u FOra Poccuu. IToaToMy akTyaJIbHBI Ka-
MUTAJIOEMKIE CETEBBIE IPOEKTHI B 00X01, YKpauHbI.

Obwsedunennas snepeocucmema Ypasa BKmodaet 11
cyoBeKTOB (24.6 MITH 4dell.). [1o MOITHOCTU U 0GBEMY
MPOM3BOJICTBA 3TO caMasi KpylmHasi dHeprocucreMa
Poccum (TOBC — 93%). Kpymmabie TPOC u ADC pa-
6oTatoT B 6a30BOM Harpy3ke 3HEPTrOCHUCTEMBI, 3TO
HanOosee 3HEeKTUBHBIN PeXXUM IKCIUTyaTalluy JIJIst
3TOro KJjiacca anekrpoctaHuuit. KoadduimeHt uc-
MOJIb30BaHUS YCTaHOBJIEHHOU MoliHOCTU 11t ADC
— 83%, T'POC — 49%. Takum o6paszom, I'POC He
BBITTOJTHAIOT (DYHKIIUIO PETYIITOpa HAarpy3Ku. Ypan
“MeeT OONBIIYIO TOJTI0 TapOTa30BhIX M Ta30TYPOMH-
HbIX ycTaHOBKU (ITT'Y u I'TY). DToT MaHeBpeHHBI
MMOTEHIINAJ BBICTYIIAeT PETYJISITOPOM Harpy3KH

7 European Network of Transmission System Operators for Elec-
tricity. https://www.entsoe.eu (1ata obpaiernus 01.02.2022).
Ha YkpanHe HaMepeHbI MHTETPUPOBATBhCS B E€BPOIEUCKYIO
aHeprocucteMy B 2023 romy. https://tass.ru/ekonomika/
10540135 (mata o6pamenus 31.01.2022).
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(3.58%).

st sHEeprocucTeMbl Ypaia XxapakTepHa CIIOXKHAas
MHOTOKOJIbLIEBAasl CETh U Pa3BUThIA MEXCHUCTEMHBIN
obMeH aiekTpoaHeprueit ¢ OOC KazaxcraHna, LleH-
tpa, Cpenueii Bomru, CeBepo-3anaga u Cubupu
(canpno —0.445 mapn xBt 4). IIpoGiemMHOEe 3BEHO
OBC VYpana —cnabas cBsa3b ¢ ODC Cesepo-3anana
(JIBI1-220 kB “Jlerka—Mypamu”). Kpome Toro,
clrabas cBSI3b HaOmopaeTcsa 1o auHUM Ypan—Cnu-
oupr (JIDII-500 xB, uetbipe JIDI1-220 kB u Tpm
JIDII-110 xB).

OcHoBHas cBs13b Mexxay ODC Ypama u Cubupu
MPOXoIuT 1o Tepputopuu KazaxcraHa. Takoil KOH-
durypauoHHBIN BapruaHT 6611 peam3oBad B CCCP B
paMKax enuHoro rocynapcrBa. Eme B 1980-e rombl
MPEaIoaarajoch yCUJIeHUE CBSI3U CTPOUTEILCTBOM
JIDII-1150 xB: Hrar—bapHayn—3xubacty3—Yesi-
ouHck. He 3aBepiieHo coopyxXeHUe U 3JIESKTPOCETH
CBEPXBBICOKOTO HampstKeHUus: DkubacTy3—TamO0B
(1500 xB). Bo3amoxxHOe n3MEeHEHNE TEOHOIUTUYECKOMI
opueHTanuu KaszaxctaHa MOXET MPOAYLIMPOBAThH
KpaifHe HeraTMBHbIE MOCJIEACTBUS 1151 YCTOMUMBOCTHU
EBC Poccun.

C uensto ykperuieHus 1enoctHoctu EDC Poccuu B
2015 r. 6pu1a BBeaeHa B akcIuryarauuio JIDI1-500 kB
“Butsa3p (Tiomenn)—Bocxon (Omck)”. Marucrpaiib
coenuHmwia OOC ¥Ypana u Cubupu 1o TeppuTOprUmn

Poccun, He cunras ewte Tpex JIDII-110 kB°. Mexcu-
cTeMHas cBs13b Ypan—Cubupsb B 2016 I. 6bL1a ycuie-
Ha nasyxuerHoi JIDII-220 kB HmxkaeBapTOBCKas

I'PBC—Cosercko-CocHnHcKkasg noactaHuusa'. B
pe3yabTaTe YMEHbBIINIACH 3aBUCUMOCTD OT TpaH3UTa
yepe3 Kazaxctan. CeromHs 06beM 0OMeHa 3JIeKTPO-
sHeprueil MexXIy sHeprocuctemMaMu Ypaiaa u Cuom-
pu (CpaBHUTEJIBLHO C TpaH3UTOM 4epe3 KazaxcraH)
cootHocuTcs Kak 1.0 : 1.5 (cMm. puc. 1). JanpHeiimee
YCUJICHHWE CETEBOM CBSI3M HUBEJIUPYET IIpodJIeMy.

Obwsedunennas snepeocucmema Cubupu BKIIOYAET
12 pernoHOB cTpaHsl (19.0 MiH 4en.). DHeprocucre-
Ma 3aHuMaeT Tpetbe MecTto B EDC Poccuu 1o ycra-
HOBJICHHOI MOIITHOCTH 3yieKTpocTanumii (53.1 I'BT).
M3 aux 1/2 — ato moist momHbIX 'DC Anrapo-ExHu-
ceiickoro kackama (26.5 I'Br). KoadpduumeHr uc-
noJyib3oBaHust MomHoct 'DC — 53%. Cubupckuii
Kackaj GyHKIIMOHAJIBHO OPUEHTUPOBAH Ha paboTy B
6asuce Harpyske, 4eM MPUHLUINAILHO OTJNYACTCS
ot I'DC B EBpomneiickoit YacTu cTpaHbl (PeryasaTOPbI
Harpy3ku). Cuoupckue 'DC obecneunBaT reHepa-
LIMIO JICIIEBOI BJIEKTPOSHEPTUM JJIST HYXKI LIBETHOM
MeTasutypruu. [1oatoMy Kackaa ruApo3JIeKTPOCTaH-

9 Cxema M TIporpamMma pasBUTHsI JIEKTPOIHEPreTHKH TIOMEH-

ckoii o6iactu Ha 2021—2025 roawl. http://www.admtymen.ru
(mata obpamenus 15.01.2022).
CxeMa M IporpaMma pa3BUTHSI 3JEKTPOIHEPTreTUKU XaHThI-
MaHcHiicKoro aBToHOMHOro okpyra — HKOrpsl Ha mepuon 1o
2025 roma. https://www.depjkke.admhmao.ru (mara obpaiie-
Hug 15.01.2022).
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LT He MOXET UCIOJIb30BAaThCS JISI PETYJIMPOBAHUS
HArpy3Ku KpYITHBIX 3SHEProCUMCTEM €BPOIIEHCKOro
cermeHTa EDC Poccuu, mepeHacCHIIIECHHOTO MOIII-
HeiMA TOC 1 ADC.

IMpoTsskeHHbIE TPAH3UTHBIE CETH — CJ1ab0€e MECTO
OB C Cubupn. Cepre3HbIM Ie(hEKTOM SIBISICTCS Ca-
0as cBsI3b ¢ Ypanom o Poccuu (cMm. Boile). OcobeH-
HocTbio ODC Cubupu SIBASIETCS Y3KUIL CIIEKTP MEX-
cucteMHubIx cBsizeit (Kazaxcran, Monromusz, O9C
Vpana u BocToka), mpu BHICOKOM 00beMe IepeToKa
anekTposHeprun (+2.355 mupm kKBt 4). CBa3p ¢
Mounuronmeii obecnieunBaet ase JIDI1-220 kB. B ciy-
yae paclIMpeHMst MHTerpaluu U pocta oobemMa 1mo-
CTaBOK 3TOr0 MOTEHIIMAaJla HeaocTaTouHo. CBSI3b ¢
OBC BocToka mouTH OTCYTCTBYET.

Bmopas cunuxponnas zona EPC Poccuu BKIIO9aeT
onHy OOC BocToka B cocTaBe 5 perMoHOB CTpaHBI
(5.1 MmitH 4e.). B cTpyKType MOILIIHOCTe HabIro1aeT -
cs OTHOCHUTENIbHOE paBeHCTBO Mexkny TOC — 58.5% u
I'DC — 41.5%. Ilokaszarenn Ko3hGULINEHTA UCITONb-
30BaHUsI MOIIHOCTU TIO4YTH paBHO3Ha4HBI (TOC —
47.4%,I'DC — 41.8%). [1pon3BOINTEIFHOCTD THIPO-
9JIEKTPOCTAHIIMI MOTEHIIMAIBHO BhILIE, HO JIMMUTH-
poBaHa YYeTOM HWHTEPECOB PEYHOTO CYIOXOICTBA
(3eiickas 'DC u bypeiickas 'DC). DHeprocucrema
Boctoka nmeer y3kuii criektp cBszeii (Cubups, Ku-
Tait). OOMeH ¢ a3HeprocucteMoit Cubupu He3HaAYUTe -
seH (Bcero 145 muH kBT 9), a canpno ¢ Kutaem 3a-
KpbIBaercs orpuuareiabHo (—3.06 muipa kBT ).

OBC BocToka He yJyacTBYeT B ITapajjieJIbHOM pa-
oote ¢ nepBoii 3oHoit EDC Poccun. Cnabdast cBsI3b
“3anmupaer” MOIIHOCTU, 4YTO HMeEeT HeraTUBHBbIC
ciencTBUs B citydae coos (aBapum). CBss3p OOC Cu-
oupu u BocToka mpeacraiieHa IByMsl MarucTpasi-
mu. IlepBas tarosas JIDII-220 xB wumer Booib
TpanccuOupckoii keje3HO HOOporu (CeBEepHBIM
tpaH3uT, 2000 xm): Tsarosas I1C Axypum 500 kB—
I1C Takcumo 220 kB—Hepronrpunckas '[POC. Bto-
pag taroBasg JIDI1-220 kB mpoxonnt Boois baiikaimo-
AMypckoit Maructpaiu (10>KHbIA TpaH3UT, 2000 KM):
Yutunckass TOL-1-TIC XonboH—BTOpUYHasl OT-

naiika ot I1C Moroua—I1C Ckosoponuno 500 kB!l
Ucxons n3 ¢yHKIIMOHAIBHOTO Ha3HAYCHUSI, 00¢€ TsI-
TOBBIE CeTU KpaiiHe c1a0bl IJ1s1 00eCcTIeYeHUST MEXKCHU -
CTeMHOI1 cBsi3u 3HeprocucteM Cubupu u Bocroka.
Heob6xomnmMmo coopykeHrMe MWHWUMYM JBYXIIEITHOMN
JIBII-500 kB mist mapaminensHoii padboTel 30H EDC
Poccunu.

BbIBO bl

Enunas sHeprocucrema CCCP Oblna mepcriek-
THBHA IUIST MeXIyHapomHoI mHTerparuu. Ho oHa He
ObUTa MOCTpOEHA W He cTajla (GYHKIIMOHAIBHO eIV-

Ucxema JIDM u aJieKTpocHabxeHus: Poccun (akTyalbHOCTh
NaHHbIX sHBapb 2022 r.). UHTepakTUBHASI KapTa 3JIeKTPOIHEep-
reTMYeCcKO cucTeMbl Ha OaHHBIX IpoekTa OpenStreetMap.
http://www.freosm.ru (mata oopamenus 24.01.2022).
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HOI M TeINJIach HA TPU YaCTU: 30HA U30JIMPOBAHHBIX
DHEPrOCUCTEM, eBpoIieiickas u BocToyHas 30Ha. I[To-
cJie pacnaga CcTpaHbl Hadajoch ApoOineHue EDC
CCCP, no geTtBepTH ITOTECHIIMAJA OCTaNach 3a pyoe-
kamu Poccuu. Bo3HUKIM HOBbBIE BBI3OBBI €AUHCTBY
SHEPrUYECKOro IIPOCTPAHCTBA U OJHOBPEMEHHO
MPEANOCHUIKY JIJISI HOBOM MHTETPALIUMN.

EDC Poccuu yHacimenmoBana aejaeHUe Ha TPU 4da-
cTu. 30Ha M3OJSIIUM HE IIpeTepIiesia M3MEHEHMUIA.
INepcnieKTUBHI €€ pa3BUTHUSI CBSI3aHBI ¢ BKIIOUEHUEM
SHEPropaiioHOB Ha HapajuieabHylo padory ¢ ODC
Bocroka. B Bocrounom cermente EDC Poccum
obocTpuachk rmpobiema cBsizHocTH Cuoupbr—BocTok
(ayxHb1 HOBBIe JIDII 500 kB). AKTyaJbHOCTh IIPO-
0J1eMBI MOXKET YCHJINTCS IIPY peaHMMalldi IPOeKTa
nHterpanoHHoro koiblla (PEACE): Poccus—
KHIP—Kuwuraii.

CepbesHble CTPYKTYpHBbIC TpaHC(hOpMAaIlUU MpPO-
301U B eBporelickoit yactr EDC 110 KOHTypy HOBO-
o0Opa3oBaHHBIX TpaHuil. KaguHuHTpanckass 00JacTb —
9TO 3KcKIaB Poccuu. B pesynbrate “AHTapbaHepro”
paboTaeT Kak aBTOHOMHOE OOpa3oBaHUE, MOTCHIIM-
aJIbHO IIePCHEKTUBHOE MIJISI MHTErpaIuy ¢ O0IIeeBpO-
MENCKON SHEPrOCUCTEMOM.

VcroitunBocTh eBpomneiickoro cermeHta EBDC
Poccuu 3aBucHUT OT TpaH3uUTa 110 YKpauHe. B cBs3u ¢
YCJIOKHEHMEM OTHOILIEHUI MEXIY CTpaHAMM HEU3-
OeXXeH pPOCT PUCKOB:. CHIKeHHMe cBsI3HocTu EDC
Poccuu, norepst Beixoga Kk Moagasuu (IlpunHecTpo-
BbIO) M I0TO-3aIllafHOMY CETrMEHTY €BpPONEiiCKOMI
sHeprocucteMbl. KpaiiHe akTyaJabHbI CET€BbIE ITPO-
eKThI B 00x0 YKkpauHbl. CBsi3b Mexay OOC Ypanau
Cubupu npoxogut 1mmo Kasaxcrany. B ciydae usme-
HeHMs noauTuku KazaxcTtaHa CHU3UTCS CBSI3BHOCTh
no JuHuU Ypan—Cubupb, BHICOKA PUCKU MOTEPU
Bhixoma B lleHTpanbHy0 A3ui0. YcHIeHHE CEeTeBOM
cBsi3u 1Mo Poccuu yxke CHU3WIO 3aBUCUMOCTD OT Ka-
3aXCTaHCKOTO TPaH3UTa.
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Central-European interconnection of electricity networks —
proposal for an exercise. Meeting of experts on the

problems of planning and operating large power systems.
Geneva, Febr. 1990, UN ECE, EP/GE, 2 /R.78/A dd. 3.

ATAEB

Situation and prospects of international interconnections.
Meeting of experts on the problems of planning and op-
erating large power systems. Geneva, Jan. 1990, UN
ECE, EP/GE, 2/R.79/Add.2.

Central-European interconnection planning and operation
practices. Meeting of experts on the problems of plan-
ning and operation large power systems. Geneva, May
1990, UN ECE, EP/GE, 2/R.78/Add.2/Rev.

The Structure of the Unified Energy System of Russia in the Post-Soviet Period
Z. A. Ataev*

Yesenin Ryazan State University, Ryazan, Russia
*e-mail: ataev-rzn@ya.ru

The article examines the Unified Energy System of Russia from the point of view of its modern content and
connectivity of structural parts. It is shown how the patterns of development of the USSR and Russia’s energy
space are historically connected. The main attention is paid to the geographical analysis of changes in the in-
dustrial space of Russia, which determines the bet on factual information. The study revealed that there are
three structural parts in the Unified Energy System of Russia. According to the criterion of the absence of
electrical connections for parallel operation with other systems, a zone of technologically isolated (decentral-
ized) energy systems is allocated, this is by definition the area of network incoherence. According to the cri-
terion of synchronous operation (with a common frequency of electric current), two more spatial zones are
allocated. The first synchronous zone includes six integrated power systems. Geographical analysis shows
that elements of weak communication are inherent in all power systems and are produced by the transforma-
tion of the post-Soviet space. A pronounced defect of network incoherence is Kaliningrad oblast. The energy
system of the South is based on the transit of electricity through the territory of Ukraine. The disconnection
will reduce the stability of the European segment of the Unified Energy System of Russia, the risks of losing
operational access to Transnistria, Moldova and the south-western segment of the European energy system
are high. Therefore, capital-intensive network projects bypassing Ukraine are relevant. The energy system of
the Urals provides the Center—Siberia link with transit through Kazakhstan and, as a consequence, network
incoherence and the risks of losing access to Central Asia. The second synchronous zone of the Unified En-
ergy System of Russia includes one unified energy system of the East, which operates in parallel, but not syn-
chronously with the first zone (weak network connection). The energy system of the East has a narrow spec-
trum of intersystem communication, but it is very promising for integration with the energy system of China.

Keywords: energy space, energy system, unified energy system, unified energy system, isolated energy system,

interconnection of energy systems, operational zone, synchronous zone, stability of the energy system
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