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UCTE TexHuko-axoHoMMYeckoe 060CHOBaHMe

E{Stljg_‘)sl CUHXpPOHHOro o6eamnHeHusa EQC/0O3C ¢ UCTE

BBenenue

B nauane 2002 r. Dnektposneprerrueckuii coBer ConpyxectBa HesaBucumbix ['ocynapcts
(O3C CHI') BbIpaswyi 3aMHTEPECOBAHHOCTh B CHHXPOHHOM OOBEIMHEHHWH SHEPrOCHUCTEM
ctpan CHI' u bantun (EDC/O3C) ¢ sneprocucremamu ctpal, Bxosammx B Corw3 10
Koopmunaruu [epenaun Dnexrposnepruu (UCTE).

Benencreue 3troro UCTE mpuHsUT pelieHre OCYIIEeCTBUTH MPEABAPUTEIHHOE HCCIIEI0BAHNE
JUISL aHANTM3a MOTOKOpacHpeieNieHus B ycraHOBUBIIHXCs pexkumax [1]. Tocie 3aBepiueHus B
2003 1. osroro wuccaenoBanus UCTE wu Komumcems 33C CHIT mo omeparuBHO-
texHojorundeckoit koopauHanmu (KOTK) moroBopwiMch BBITOJNHUTE JIeTalbHOE TEXHHKO-
skoHOMHUYecKoe 00ocHOBaHue (TDO) CHHXPOHHOTO 00BEANHEHHSI YKA3aHHBIX SHEPTOCHCTEM.
Otor mpoekT BhIMONHsUICH coBMecTHO Koucopumymom UCTE wu I'pynmoit xoMmaHwid
EDC/ODC. Teorpadpuueckuii 0030p, coAepKalluii HEKOTOPbIE KIIOYEBbIe HUDPHI,
XapaKTepHU3YyIOIIHNe pa3INuHble CHHXpOHHBIE 30HbI EBpoIbl, pencrasieH Ha Puc. 1

UCTE :
Capacity: 631 GW
Peak load: 390 GW
*) b Consumption: 2530 TWh
,w NORDEL = Population:  450m
IPS/UPS
Capadly: 33T GW
~t |PS/UPS T tiye
Consumption: 1285 TWh
Population: 280m

NORDEL

Capacity: a4 GW
Peak load: 66 GW
Consumption: 406 TWWh
. Population:  24m

HVOC cabia ATSOIl f UKTSOA
g, e Capacity: B85 GW
HYDCEZE © peakload: 66 GW
ey Consumption: 400 TWh
Fvaccatle B pogulation:  65m

ATSOI

Pucynox 1. Cunxponnwie 30nvl Eeponsi

T30 npu3BaHO OTBETUTH HA TPU OCHOBHBIX BOIPOCA!
Bo3moskHo 11 osiHOe cuHXpoHHOe 00beaunenne EDC/ODC u UCTE?
KakoBbI 00s13aTenbHbIe TPEOOBAaHUS C 00€UX CTOPOH?
KakoBsI OyayT CBSI3aHHBIE C 3TUM 3aTPaThl ?

DT0 UCCAeIOBaHNE YHUKAIBHO 10 CBOMM 3ajayaM M Mmaciitady. B HacTosiee BpeMs B MUpe
HE CYIIECTBYET JJIEKTPOIHEPreTUYECKOW CHUCTEeMBI, oxBarbiBawomiei Oojee 10 yacoBbIX
MOSICOB WM HMEIONICH pa3IUyYHbIe XapaKTEPUCTHUKU HArpy3KH, CTPYKTYpbl CeTell W
TCHEPHUPYIOIITHX MOIIHOCTEH. Hccnenyembie JHEPrOCUCTEMBI o0ecIeunBaroT
anekrpolnepruei 6osee 700 MUIUITMOHOB YEIIOBEK HA JIBYX KOHTUHEHTAX.

Xots OIMPCACIICHHBIC YCHUIIMA II10 OLCHKE BO3MOXHOCTH O6’BCJ:[I/IHCHI/I$I npeaANpruHUMAIINCh
paHee, HACTOAIICEC MCCICAOBAHUC CTAJIO 6CCHpeI_[eI[CHTHBIM C TOYKHU 3pCHHUA o0BeMa
SaﬂeﬁCTBOBaHHBIX PECYpPCOB, HUCHOJB30BaHUA NMCPCAOBBIX MCTOIOB U TEXHOJIOTH. BHCpBHC
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Ha 00beauHeHHBIX nuHamudecknx moaensax EDC/ODC u UCTE BBIMOJMHEHBI UCCIIENOBAHUS
JMHAMHYECKOTO TIOBEJICHUS, B TOM WYHCJIE MEKCHUCTEMHBIX KOJeOaHUH TMPOTSHKEHHBIX
SHEPTOCUCTEM.

B UtoroBom otyere mpuseneH 0630p padoT 3a nmepuon ¢ anpens 2005 r. mo anpens 2008 ., a
TaK)Ke MOJIyYEHHBIE PE3YJAbTAThl U BBIBOABI. KpoMe Toro, 1aHbl pEKOMEHIallui OTHOCUTEIBHO
BO3MOJKHBIX JTAIbHEHIINX HCCIENOBAaHUNW W JAeHCTBUI. PesymbraThl mpoekra OymyT
UCIO0JIb30BAHbl B Kau€CTBE OCHOBBI Ui NPHUHATHA CTOPOHAMM IMOCIEAYIOUIUNX PEUICHUH 110
Pa3BUTHUIO CBOMX SHEPTOCUCTEM.

O0bem pador

OcHOBHasi 1eJb HCCIENOBAHUS 3aKII0YaNach B M3YyYEHHH BO3MOXKHOCTH U YCIOBUH
CHHXPOHHOTO OOBeAMHEHHUs OJHeprocucreM Bocroka wu 3amaga ¢ TEXHHUYECKOH,
OKCIUTYaTaI[MOHHOM, OpraHU3aIllMOHHON M IOpPUIMYECKOi Touek 3peHus. Kpome Toro, Obu10
HEOO0X0IMMO OTIPENENTUTh TIepeueHb MEPOTIPUATHN, KOTOpbIe TpeOyeTcsl peann30BaTh B 00enx
SHEpProcucTeMax s OObEJUHEHHUS, M OCYIIECTBUTH OIICHKY COOTBETCTBYIOIIMX 3aTpart.
Pa3paboTka mpoekra mpeacTaBisia OO0 KOMOWHAIMIO HCCIICIOBAaHUN CHHXPOHHO
00BETMHEHHBIX YHEPrOCHCTEM M YHUCIEHHOTO MOJEIUPOBAHUS PEKUMOB HX pPabOTHI MpH
ycnoBu#, 49t0 CTOPOHBI B OCHOBHOM COXPAaHAT COOCTBEHHBIE MpaBWJIa M CTaHIAPTHI
¢bynkumonupoBanus. Ilpu dSTOM mojaAep)kaHue JOJDKHOTO YPOBHS HAIEKHOCTH H
YCTOMUMBOCTH  (YHKIIMOHUPOBAHUS  DHEPrOCUCTEM OBUIO W SIBISIETCA  TJIaBHBIM
MPEBAPUTEIBHBIM YCIOBHEM M BaXKHEHIIEH 3aaueid, MOJJIEKAIIEH PEIICHUIO COBMECTHBIMU
yeunusimu criertanuctoB EDC/O2C u UCTE.

Coupling
UCTE IPS/UPS
rules rules
'_'
Mandatory

interconnection rules

e ——
Pucynox 2. [lpunyunsl unmeepayuu u npunyunst 00beOUHeHUsL IHEPSOCUCTEM

Jlo cux nop Bce pacmuperus: cuaxponHoi 30061 UCTE 6a3upoBanuch Ha IBYX BaKHEHIIHX
NPUHIKIAX, KOTOphle coOmomanuck Bcemu CucremubiMu Omeparopamu (CO). Drto —
NpUHATHE OOIIeH COBOKYMHOCTH HOPM U CTaHIAPTOB OKCIUTyaTallMM M Pa3BUTHA
SHEProoObETMHEHNH, @ TaKXKe MOIeP)KKa MPUHIIUIIOB OOIIEro peIHKa 3JIEKTPOIHEPTHH. DTH
npUHOUOBL Opanuch 3a ocHoBy mnpu moakmoudernn kK UCTE oTHocuTenbHO HEOOIBIINX
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SHEPrOCHCTEeM, IMpPH 3TOM B HHUX IOATATHO NpUHUMANUCHL Bce neictByromue B UCTE
CTaHJApThl U HOPMBI IO SKCIUTyaTallly U HAJC)KHOCTH.

OZ[HaKO I'paHUYHBIC YCIIOBHA HACTOAIICTO OO0 CYIE€CTBCHHO OTJIMYAIOTCA OT TCX, KOTOPLIC
ObUTM MIPUMEHEHBI B MPEABIIYIINX 00beIMHEHUIX. B OT/IIMYMe OT CTaHIapTHON MPOIEITypHI
uumeepayuu daeprocucteM B UCTE B TOO uccinenoBaioch NMEKTPHUECKOE coeOuHeHUe TBYX
KPYIHBIX DHEPrOCUCTEM, I ACUCTBYIOT pa3Hble HOPMBI M IIpaBUja W IPUMEHSIOTCS
pa3NuyHble TPUHIMIBI dKCIUTyaTalud. Puc. 2 neMOHCTpHpYeT NMPUHIMIIBI MHTETPAlud U
MPUHOHUIIBI COCAUHCHUA SHCPIrOCUCTCM.

O0e CHHXPOHHBIE 30HBI JUTUTEIHHO SKCIUTYaTUPYIOTCS HE3aBUCUMO, B KOXKIOW MPUMEHSIOTCS
CBOM JKCIUTyaTallMOHHBIE MpaBmia U mpouenypbl. [loatomy i obecriedeHus HaleKHOCTH
COBMECTHOH pabOThl BO3MOYKHOCTh CHHXPOHHOTO COEIMHEHHS HEOOXOJMMO OTpEACTHTh He
TOJIBKO B TEPMHHAX COBMECTUMOCTH IIO TEXHHYECKHM IapaMeTpaM, HO U C TOYKH 3pEHUs
OpraHu3alliy U yIpaBJIeHHUs B paMKax MOCJIEI0BATEIbHON IOPUINIECKON CTPYKTYpbl. UTOOBI
UCKIIOYUTh B3aMMHOE OTPHUILATEIBHOE BO3JEHCTBUE CHUCTEM, CIEAOBAJIO OIPEIACIUTH
COBOKYITHOCTH 00513aTeIbHBIX TEXHUYECKHIX, OPTaHU3AIIMOHHBIX U IOPUIMYECKIX TPEOOBAHUIHA,
COXpaHMB TIpU OTOM TOCIe OOBEIMHEHHs, HACKOJBKO BO3MOXKHO, 0€3 W3MEHEHH
TEXHUYECKUE HOPMBI M BHYTPEHHHE IPABUIA, IEHCTBYIOIIHME B KAXKIOM U3 CHUCTEM, IIPH
YCIIOBHH, YTO 3TO HE CKAXKETCS HA HAJIGKHOCTH MX (PYHKIIHOHUPOBAHUSI.

Opranuszaunus npoexkrTa
J1J1s BRIIOJTHEHUS MICCIIEI0BaHUsT 00pa30BaHbI JIBA KOHCOPITUYMa.

B Koncopunym UCTE, oTBeuaBmmii 3a nmpoekT, onu cienyromue 11 CO uz 9 crpan: E.ON
Netz GmbH (I'epmanus), BeicTynaBmmii B kadectBe ymzaepa Koncoprmyma, ELIA System
Operator S.A. (bensrus)), MAVIR Hungarian Power System Operator Company (Benrpusi),
Electricita Sistemen Operator EAD (boarapus), PSE-Operator S.A. (ITosemia), Red Electrica
de Espana S.A. (Mcnanus), Reseau de Transport d'Electricite (dpannus), RWE Transportnetz
Strom GmbH (T'epmanus), Slovenska elektrizacna prenosova sustava, as. (Cnoparkas
pecniyonuka), National Power Grid Company “Transelectrica’ (Pymbiaus) u Vattenfall
Europe Transmission GmbH (I'epmanus).
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Aissia
Balsirria

S

Tagkiatan

't‘. = ua
. i = —E!
Pucynok 3. Cmpyxmypa u cocyoapcmea-unenvt ESCIOOC

Co cropoust EDC/ODC chopmupoBana rpymmna kommanuid u3 8 crpaH. bemsHepro
(Benapycn), Eesti Energia (Octonus), KEGOC (Kazaxcran), Latvenergo (Jlateusi), Lietuvos
Energija AB (JlutBa), Ykpauepro (Ykpauna), Moldelectrica (Monmoa) u Cucremubiii
omepatop Eaunoil  sHepreruuecko  cuctembl  Poccun.  IlocnenHui — BBIIOJHSIT
KOOpAMHUpYIOIUE (QYHKIUU JUII BOCTOYHOEBpOMEWCKUx Koiuier. O030p CTPYKTYypel W
rocynaapctB-wienoB EDC/ODC npezcrasien Ha Puc. 3.

UccnenoBanue craproBasio B amperne 2005 r. mocnme moamucanuss obenmu CTOpoHaAMU
Cornamenuss o corpyaauuyectBe. IIpoekT uMeer OobIIOe 3HAYEHHE IS JTAITbHEHIIEro
mporpecca B obnactu 3nekTpodHepreTuku. EBpornelickas Komuccus, 0JJHO W3 HampaBJIeHUN
MOJIMTUKH  KOTOPOH  3aKIOYaeTcs B  COACMCTBUM  CO3JAHMIO  OTKPBITOTO  PBIHKA
anekTposHeprun B EBpome, Takke TNposBIsSeT OOJBIION HWHTEpeC K pe3yiabTaram
uccnenoBanus. Pabora xoncoprumyma UCTE wactuyHO (¢uHaHCHpOBaJNach IO JIMHUH
nporpammMbel  EBpomnerickoit  Komuccun — «TpaHCheBpOIIEMCKass — DJIEKTpUYECKas  CEThb»
['enepanpHOTO MUpeKTopata mo Tpacnopty u sueprun (DG-TREN).

Ilepen (akTHUECKMM HAYalOM pealn3alliid MPOeKTa ObLIO MOArOTOBICHO TEXHUYECKOEe
3aganue (T3), coxmepxkamiee JeTalbHOE ONMUCaHUE oObemMa pabOT W HPOLEAYPHI
uccieoBanus. PaboThl 10 MPOEKTY B 1IEJIOM, MOApa3esuIuch Ha 3 aTamna:

1. COop maHHBIX U MOAETHPOBAHUE CHCTEMBI.
2. Bepuduxamnms Mojeneii u pacyeTsl.

3. Pe3ynbTaThl U BBIBOJIBI.
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Project Represen-
tative Board (PRE)

Project Manager

WG 4; WG 5-

Legal
Aspects

Operation
and
Organization

Pucynox 4. Opeanuzayuonnas cmpykmypa npoexma

OpraHu3anoHHasi CTPYKTypa TpOeKTa TmpejacTaBieHa Ha Puc. 4. Pabotel B pamikax
MCCIIeIOBaHuUs ObUTM MPOBeAEHHI rpynmoi creruanuctoB u3 Koncopuuyma UCTE u ['pymnmst
kommanuii EDC/O3C. Beuti co3faHbl MATh pabOYMX TPYII MO HAMPABICHUSIM: aHAJIU3
YCTAaHOBUBILIHUXCS PEKHUMOB, JAWHAMHKA, YIPaBJIEHHE HHEPrOCHCTEMOMH, JKCIUTyaTallus u
OpraHu3anus, IOpUANYeCcKue aceKThl. Besd AesTenbHOCTh KOOPAMHUPOBAIACh PYKOBOICTBOM
IIPOEKTA.

Jlnst ynpaBieHHst TPOEKTOM TaKke ObUTH C(OPMHUPOBAHBI '

[MpencraBurensckuit  coper  npoekra (PRB),  oTBeTcTBEeHHBIH  3a
MH(POPMHUPOBAHHE TI0 MPOEKTY MOJIUTUYECKUX CTPYKTYp M OPTaHM3ALHUIO €ro
noJyiep kK. B Hero Bomum mnpencraBuTend EBpomnenckoro mapiiaMeHTa u
EBpomeiickoii komuccuu, UCTE, D5C CHI', crpan bantum, cHCTEMHBIX
ornepatopoB u kommnauuii E9C/O3C;

Opran ynpaBienuss npoekrom (PMB), oTBeTcTBeHHBIH 3a ympaBieHHE
BBIMIOJTHEHUEM HCCIIEJIOBAHUS W TMPHUHATHEM pEIIeHWH TI0 OCHOBHBIM
BornpocaM. OH yTBep»aaid OTYEThl pabouMx TPYII O MPOBEIECHHON padorte.

Jlanusiii opran cocrosut u3 npencrasureneid Koncopunyma UCTE u I'pymnmsr
kommanuii EDC/ODC.

CoOop nnpopmMauuu ¥ TaHHBIX, MOJACJIUPOBAHHE

C60p JaHHBIX U ITOATOTOBKaA MOHGJ’IGﬁ OHEPTOCUCTEM ABJIAIINCH KIIFOYEBBIMU IMMPEATIOCBIIKAMU
AL MOJIYUYCHHA BBICOKOKAUCCTBCHHBIX PE3YJIIbTATOB HCCICIOBAaHUA. B »tOM oOTHOmIEHUU
obs3arenscTBa 00enx CTOPOH 1O TPENOCTABICHUIO JaHHBIX H  MOJeNeld  ObLIn
3aukcupoBansl B CoramieHnu o COTPYIHHUYECTBE, MOJINMCAaHHOM Mexay KoHcoprmymom
UCTE u I'pymmoit kommanuit E3C/ODC. CTOpoHBI COTIACHIINCh, YTO KAY4ECTBO PE3yJIbTATOB
MOJECITUPOBAHUS  HETOCPEJICTBEHHO  3aBUCHUT OT  KauecTBa  HMCXOJTHBIX  JIAHHBIX.
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COOTBGTCTBGHHO, npeaoCTaBJICHUC H€O6XOZ[I/IMI)IX JaHHBIX OBLIIO IIPU3HAHO HenpemeHrHviM
yciosuem yCIICIIHOTO 3aBCPIICHUA UCCICIOBAHMA.

[Tocne 3amycka mpoekrta B ampene 2005 r. mepBble pabOTBHI 3aKIIOYAIHCh B W3Y4ECHUU
tekymiero cocrossausi EDC/ODC B TeXHHYECKOM, OPraHU3aIl[HOHHOM M FOPUINYECKOM IUIaHE.
B utone 2005 r. CropoHsl cornacoBanu Bonpochuk no coopy dannwvix EQC/IOIC. BorpocHUK
OCHOBaH Ha TMpoleaypax cOopa ITaHHBIX, HCIOJb30BABIIMXCS paHee B aHAIOTUYHBIX
uccinenoBanusx UCTE. O conepan omucaHWe WCXOJHBIX JTaHHBIX, HEOOXOIMMBIX st
MOJICTUPOBAHUS YCTAHOBHUBIIMXCS PEKUMOB U TUHAMUKH, a TAK)KE JTAHHBIX IO YIPABJICHUIO
JHEPrOCUCTEMOM, IKCILTyaTallid ¥ OPraHU3alMOHHBIM acTeKTaM. AHAJIOTHYHAs MpoIeaypa
coopa naHHbIX Obuta wucnoss3oBana B UCTE. Bemonnenwe »stux mnpouexyp ObUIO
HeoOxomuMo it obecriedeHuss TpeOyeMOoro KadecTBa HccienoBaHuid. J[ms ompeneneHus
MPaBOBBIX YCIOBUH s 00EMX CTOpPOH ObUT pa3paboTaH OTAETBHBIN FOPUIMYECKHHA
BOIIPOCHHK.

B Xo/ie BBIMOSHEHUS HMCCIIEAOBAHUS BBISBUIIOCH, YTO COOpP HMCXOIHBIX JIAHHBIX OKa3ajcs
HanboJiee CI0KHBIM dTarnoM. XOTs onpezeneHHas nadopmaius Obu1a codpaHa, ee 00beM He
Bceraa Obul nocrarodeH. COOTBETCTBEHHO ObLT HAaWJIEH KOMIIPOMHCC, KOTOPBIA TMO3BOJIMI
IPOBECTU HCCIIEJJOBAaHNE Ha OCHOBE MMEIoLIeHcst HH(OPMaKu B 3a/laHHble CpOKU. C IeNbio
BBITIOJIHEHUST YCIIOBUIT TexHudyeckoro 3amanus crnenuanuctel EDC/OOC u UCTE mpum
HEOOXOJMMOCTH HCIIOJIb30BAITM SKCIIEPTHBIC OI[CHKU MITH WH(POPMAIHIO U3 JIUTEPATYPHI.

Pacuernsie momenu sueprocucreM UCTE u EDC/ODC 6buin pa3paboTaHbl Ha OCHOBE HX
TEKYIIETO COCTOSHHA, T.€. Pa3leNIbHO pPalOTAIOMIMX CHHXPOHHBIX 30H. Kaxkmas ctopoHa
oTBeYajia 3a pa3pabOTKy CBOEH MOJIENN U €€ BEepHU(PHUKAIMIO ITyTEM CPaBHEHUS U3MEPEHUH U
pe3ynbpTaToB MoaenupoBanus. [locie 3TOro MHAMBUIAYaTbHBIE MOJETH OBLTH OOBEIUHEHBI C
[ENbI0  TIOJMy4eHUs OOMIMX pacueTHBIX MOJENeH s HCCIEJOBAaHUS  BO3MOKHOTO
CHHXpOHHOTO 00BemuHeHus. C yuerom mmeromuxcst 3Hanuid u onbita UCTE u E3C/ODC
KOHIICHTPUPOBAINCH HA U3YYECHHUH KaXKblii CBOEH CUHXPOHHOM 30HBI.

PacuerHsle Monenu ObuM pa3paboTaHbl Ha OCHOBE Bcell uMeBmieiics uHdopmaryu. B
pe3ysbTare ObIJIO MOJIYYeHO ACTATU3UPOBAHHOE OIMCAHUE CTPYKTYPhI SJHEPrOCHCTEMBI B 30HE
uHTepdeiica. B ciaydae OTCYTCTBHS NaHHBIX WM HEBO3MOXXHOCTH MX PacCHpOCTpPaHEHUS,
HampuMep, B CUJIy IOPUIMYECKUX OTPaHUYEHHUH, HCIOJIB30BAIMCH BepUDUIIMPOBAHHbIE
SKBUBAJICHTHBIE MOJIEIH.

AHaM3, BLIBOABI U Pe3yJIbTAThI

[lepBeIif 3Tar, MOPEANISCTBOBABIIMKA WCCIEAOBAHUI0 TEXHUYECKUX W OPTraHU3aI[MOHHBIX
aCTICKTOB OOBEMHEHHUS, ObLI TIOCBSIICH aHATN3y PE3yIbTaTOB MPEABIAYIINX UCCIICTOBAHUN
[1, 2, 3, 4, 5], BBITIOJHEHHOMY BCeMH pabOYHUMU TPYIIIAMHU [0 CBOMM HarpaBiieHUsIM. OOIuit
0030p CTPYKTYpbl, OCHOBHbIe HU(MPBI M o0mwMe cBeaeHus o0 skcruryatanun EDC/ODC
npuBeneHsl B O630pe mekyweco cocmosnus EDCIOOC, mnpencTaBiecHHOM CTOPOHOM
EDC/ODC B okoHuaTenbHO# penakiuuu B pespaie 2006 T.

[Mapamnensuo co coopom manubix B EDC/ODC Hauvanuch paboThl 10 co3aaHuio CHUCTEMBI
MOHUTOpUHra nepexoaubix pexumoB (CMIIP), anamormunoi nevictByromeir B UCTE [6].
Co3naHue TakoW CHUCTEMBI OBLJIO HEOOXOIUMO Ui BepH(PHUKAIWU JUHAMHUYECKUX MOJEIeH
sHeprocucteMbl. C Hawama 2007 r. mMeercs BO3MOXKHOCTH HCCIEIOBATH JTUHAMHUYECKOE
noBezienue sHeprooobeaunenus EDC/ODC B menom, HampuMep, MOCie TEXHOJIOTHYECKUX
napymenwuii. K anpemnto 2008 r. B8 EDC/O3C 6110 ycranosieHo 26 perucrparopos. B UCTE
B HACTOSIIIEE BPEMsI YCTaHOBJIEHO 0K0J10 S0 mprubopoB, CHHXPOHU3UPOBAHHBIX M0 BPEMEHHU.
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C uenpro ompeneneHus HEOOXOJUMBIX TEXHHYECKUX TEPMHHOB U oOecredeHus 0a3bl
B3aUMOJICUCTBHS B X0OJI€ UCCIIeI0BaHUs OB pazpaboTan Texnuueckuii I noccapuii Ilpoexma.

Khmelnitski NFPP
PL UA
F&zaszc:r' Zakhidnoukrainska
2 Pivdennoukrainska NPP
Velke * | . 7EO KV
SK Kapusany — 400 kY
Kisvarda * Mukachevo — 220KV
T]SZ&|DH‘ N MD
Sajoszeged
HU ¢ Rosiori
Albertirsa
Vulcanesti
RO
SRB
Isaccea

Pucynok 5. Paccmampugaemvie medxccucmemusie uHuu unmepgetica

JleBsath MexcucTteMHbix JuHuN (Tpu mo 750 kB, wersipe mo 400 kB u nBe mo 220 kB),
paccMaTpuBaeMble KaK TOTOBbIe K 00BEIMHEHMIO, MPEACTaBlIeHbl Ha Puc. 5. Bocemb nuHMit
COCIMHAIOT YKpawHy c 3amagHeiMu cocedsimu u oxHa JmHus 400 xB coenunser
MepearIlyto cucteMmy MoJiijioBsl ¢ PyMbIHUEN.

Ot BJI Bxoaunu B coctaB EDC/ODC u sneprocucremsr «Mup» 1o 1995 r., koraa [losmbiia,
Benrpusi, CnoBakusi u Yexus oObeIMHUINCh Ha CUHXpOHHYIO padotry ¢ UCTE. [lns
cuaxponHoro coemurenuss UCTE ¢ EDC/ODC HekoTOpble M3 ITHUX JIMHUE HE0O0XOIMMO
OTPEMOHTHUPOBATh U YACTUYHO PEKOHCTPYHUPOBATH.

B cBs3u ¢ aBroHOMHBIM paszButieM B mpoiwiom mexay UCTE u EDC/ODC umerorcs
3HAUUTENIbHBIE pa3IM4Msl B CTPYKTYpE€ CHUCTEM M OIpEIENIEHHAas pa3HUlla B IMPUHIMIAX
sKCIUTyaTanuu. B To Bpems kak minanuposanue pa3sutus cucreMbl UCTE crenyer kpurtepuio
n-1, B8 ESC/O3C 3TOT KpUTEpHii BBIMOJIHICTCS C MOMOIIBIO YIIPABISIOMIUX BO3JCHCTBHIA,
KOTOPBIE CBOJSTCSI B OCHOBHOM K OTKJIFOUEHHUIO HAarpy3KH U FeHepaluu.

BrIBOIBI U pe3ynbTaThl UCCAECAOBAHUSA B OCHOBHOM IMOATBEPKIAIOT 3aKIIFOUEHUS, CIICTaHHbIC
B XOJ€ TPEIBIIYIIUX MPOCKTOB, a TaKXe IMO3BOJISIOT OOHOBUTH 3TH PE3YJIbTAaThl U
paccMOTpeTh WX B 0OoJjiee IIMHPOKOM KOHTEKCTE, BKIIIOUAIONIEM OpTraHW3aIl[MOHHBIC H
opuaudeckue acnekTbl. Co3/laHHbIE B XOJI€ BBIMIOJIHEHHS MPOEKTa MOJENU IS PacueToB
YCTAHOBHBIIIUXCS PEKHMOB U JIMHAMUKHA TIPEACTaBISIOT COOOW OJHO W3 IICHHBIX
NocTKeHni. VccnenoBanus TUHAMHUKH, BIIEPBBIC BBITIOJHEHHBIC HA CTOJIb MAaCIITaOHBIX
MOJEIISAX, MOKa3alli, YTO TUHAMUYECKHUE MPOIECCHl HANIaraloT HauOOJbIINEe OTPAaHUYCHHS Ha
pacIIUPEHUE DHHEPrOCHUCTEMBI MO CPABHEHHID C OrPAHUYEHUSMU B YCTAHOBUBIIHUXCSA
pexumax.
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CUHXpOHHOro o6veanHeHusa E3C/0O3C ¢ UCTE

OcCHOBHBIE pe3yJabTaThl U BBHIBOJBI B OTHOIIEHWH BO3MOKHOTO CHHXPOHHOTO COEIMHEHHS
UCTE u EDC/O3C wu BaumsHuUs 3TOro coeiauHeHuss Ha sHeprooObeauHenne UCTE

CJIETyIOILHE!

Pe3y.TII>TaTI>I AHAJIN3a YCTAHOBUBIIUXCH PECKUMOB

MOZ[GJII/I I aHaJIn3a YCTAHOBUBIIMXCA PCKUMOB U COOTBETCTBYIOIICTO MEPETOKA MOIIHOCTHU
OTpaXalOT TJIAHOBOE COCTOsHHE 00emx CHMHXpOHHBIX 30H Ha 2008 r. PesympraThl pacuera
MEpeToKa MOIIMHOCTH B YCTAHOBUBIIMXCS PEXHMAax II03BOJIAIOT CHAENaTh CIEIYIOUIHe

3aKJIFOUYCHHU .

CTOpOHBI HCIOIB30BANM PA3IUYHBIE METOJIOJIOTHM W MOJENH JJIsi aHalu3a
MepeToKka MOIIHOCTH B CBOUX CHHXPOHHBIX 30HaX B 3aBUCUMOCTH OT
KpUTEpPUEB IUJIAHUPOBAHUSI M OKCIUTyaTaluu. PacueTsl mMokKazanw, 4YTO B
OOJIBIIMHCTBE CJy4aeB JOMYCTUMBIH mepeTok MomHoctH B EDC/ODC B
3HAYUTEIILHOM CTEIIeHH BhIIIe, YeM Tpeensl, BeisBieHHbie B UCTE.

[TockoybKy TIEpETOKM MOIIHOCTH 4epe3 HMHTepQeiic MPOXOJIT B OCHOBHOM
gepe3 VYKpaWHy, OHHM BeChbMa 4YYyBCTBHTENbHBI K Tpadukam 3arpy3ku
TEHEepaToOpOB B YKPauUHE U CTpaHaX, FPaHUYAlIMX C HEW Ha 3araje.

B GonpmmHCTBE ciydaeB OOMEHBI OrpaHUYEHBbl BHYTPEHHUMH CEUCHHSIMH B
KQKJIOM CUHXpPOHHOW 30HE. lleperokn MOIIHOCTM Ha KOPOTKHE PACCTOSHUS
MEXJy cTpaHamH HHTepdelica npu nepeaade Boctok — 3aman orpaHUYeHBI
BeimuuHamu ot 1000 no 3000 MBrT. PacderHbie mpenenbHBIE NMEPETOKU B
HanpasieHuu 3anan — Boctok He npessimator 1000 MBT.

YuciaeHHOE MOJENMPOBAHHE OJHO3HAYHO IIOKA3bIBAET, YTO MPH HAIUYUU
CHHXPOHHOW CBSI3M MEXAYy OJHEProCHCTeMaMH BO3MOXHOCTH Tepeladyn
AIIEKTPOIHEPTUN Ha OOJBLINE PACCTOSHHS JIOBOJBHO OrpaHudeHbl. Iloutn B
50 % mpomMoIeTUPOBAaHHBIX PEXKUMOB TMEpeauyl AEKTPOIHEPTHH HA OOJIbIIHE
paccrosiaus (Hanpumep, u3 Poccuu B ®PT wu Mtanuio) 3HaueHHE MOIIHOCTH,
KOTOPYIO MOXHO TepeAarb uepe3 HHTepdeic, ObUI0 MeHbIe, YeM
o0s13aTeNbHOE [T MTOAJIEPKAHUS pe3epBa peryaupoBanus. YToObl oOecriednTh
ycroitunBocTh  ¢yHKIMOHUpoBaHus — sHeprocuctemsl  UCTE  mocne
cuaxpoHHoro oobeaunenus ¢ EDC/ODC, B cetu UCTE crienyer nmpoussecTu
MOJICpHU3AIIMI0 MO0 CHU3HUTH MMerolnyrocsi B Hactosimiee Bpems B UCTE
pacrioiaraeMyr0  MOIIHOCTh  JUIS  HYXKJ pblHKa. UYTOOBI  MOIYy4UTH
pPEaTMCTUYECKYI0 OIICHKY HEOOXOJWMBIX KANmUTAJOBIOXKEHHH, CIEIyeT
CHayaJia BBIIIOJIHUTH JOJITOCPOYHBIN MPOTHO3 Pa3BUTHUS PhIHKA.

OrpanuueHus 1O MEXKCHCTEMHON mpomyckHoit crnocooHoctn B UCTE
00yCIIOBIIEHBI BBICOKUM K03 puIIEeHTOM HCIOJIb30BAaHUS
CHCTEMOOOpa3yIOIMX W BBICOKOBOJBTHBIX pPACIpENEIUTENIbHBIX CeTel B
UCTE. MexcucremHas mnpoiryckHas crocoOHocTh Ha cropone UCTE eme
0oyiee CHMXKAETCS BCIEACTBUE TOW BAKHOCTH, KOTOPYIO NMPHUAAIOT B CHUCTEME
UCIIOJIb30BAHUIO BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH (BETPOTEHEPATOPOB).

Moueﬂnpona}me CUCTEMbI B JTUHAMUKE

Ha ocHOBe wMojeneli yCTaHOBUBIIUXCS PEKUMOB OBUIM HE3aBHUCHMO pa3padOTaHbl |
BepUQUIIUPOBAHLI  TUHAMUYECKHE pacueTHbIe MOJeNIu OOOUX DHEProoOhEIMHCHHIA.

Summary
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PazpaboTka u mpoBepka kKoppekTHocTH auHamuueckoi moaenn UCTE ocymecTBisercs B
teueHue 15 ner. 3a 3TO BpeMsi MPOJAEMOHCTPUPOBAHO XOPOILIEE COOTBETCTBUE PE3yJIbTATOB
MOJICTUPOBaHUs (aKTUYECKUM pe3ysibTaraM Hu3MepeHuid B 3Heprocucreme [7, 8, 9.
Jlurnamudeckass Mojeib Bcell cHHXpOoHHON 30HBI EDC/ODC Oblia co3maHa BIEpBBIC IS
HACTOSIIIETO MCCIEOBaHUS. JTa MOJeNb BepHU(UIMpOBaHA MO 3alHCAM  peabHBIX
TEXHOJIOTUYECKUX HapyHIIeHWH, TMoixydeHHbIM CHCTEMOW MOHHUTOPHUHIA TIEPEXOHBIX
pesxumoB, co3aanHoi B EDC/OOC B 2005 — 2007 roaax.

O6e monenu ObUTH O0OBETUHEHBI B OOIIYI0 TUHAMUYECKYIO MOJEh C LEIbI0 UCCIICTOBAHUS
BIIMAHUA CI/IHXpOHHOFO COCOIUMHCHHUA Ha YCTOfIqHBOCTB HpI/I MaJIbIX BOSMYH_ICHI/UIX )41 HpI/I
MEPEXOHBIX TPOIeccax.

i0s

Pucynok 6. Ipaguxku  usmeHeHUss  pPENCUMHLIX — NAPAMEMPOS  NOCAe  MANCENbIX
mexnono2uyeckux napywenuii 8 ESCIO2C

Pesynprarhl aHanmM3a TOKA3BIBAIOT, YTO TIPH CHUHXPOHHOM COCAWHECHUU BO3HHKAIOT
KoJiebaHus1, 00yCIIOBICHHBIC CTPYKTYpoil cuctembl. Ha Puc.6 nzo6paken nmpumep konedaHuit
TeHEPUPYIONIEH MOITHOCTH CHHXPOHHO COCIMHEHHBIX YHEPrOCHUCTEM MOCIEe 3HAYUTEITHHOTO
Bosmymienuss B CeBepo-3amamHoit yactu EDC/ODC. Dtu kojebaHHs CO3Jal0T HOBYIO U
wioxo aemmdupoBanHyo rapmMoHuky 0,07 I'm u, Takum o0pazoM, TpeOYIOT MpUMEHEHUs
CHEIMAILHBIX METOJIOB JeMII(UPOBAHKS B OOBEAMHEHHBIX DHEPrOCHCTEMaxX. YKa3aHHBIE
KoJIeOaHUsT UMEIOT AJIEKTPOMEXAHHYECKYIO TIPUPOJTY, T.€. POTOPHI T€HEPATOPOB B BOCTOYHOM
YaCcTH KOJIEOJIOTCSI OTHOCUTENIEHO POTOPOB T€HEPATOPOB B 3amagHoM. J{Is OKOHYATEIEHOTO
pENIeHHs TI0 TMOBOAY HaJIeXKAIIUX MEp, HapaBlIeHHBIX HA JeMII(UpPOBaHHE OOHAPYKEHHBIX
HU3KOYACTOTHBIX KoyieOaHuii (Ha ocHoBe APB wmnm peryisTopoB 4acTOTHI BpAIllCHUS)
TpebyeTcs nanbHelIee pa3putre auHamuueckoi moaenu EDC/ODC.

OCHOBHBIE BBIBOJIbI U PC3YJIBTAThI aHAJIN3a I[HHaMH‘ICCKOﬁ YCTOfIqHBOCTH:
Tpexdasznble KOpoTKHE 3aMbIKaHUs BOJMM3M HMHTep(eiica ¢ MOoCIeqyIoIuM

HOPMAJIbHBIM BPEMEHEM OTKJIFOUEHUS C OOJIBIION BEPOSTHOCTBIO HE CKaXKYTCA
OTPULIATEIILHO HA JUHAMUYECKON YCTOMYMBOCTH CBSI3AHHBIX CUCTEM.
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Ananu3 0oyiee CEpbe3HBIX HAPYIICHWH IMOKa3bIBAeT, YTO MOTEHIIMAIHHO
BO3MOXHBI 0O0JIee TsDKENbIE IMOCIEICTBUS JJIsi CHHXPOHHOTO OOBEIUHEHUS
EDC/ODC wu UCTE. IlockonbKy OTH SBICHHS HWMCIOT B OCHOBHOM
CTPYKTYPHBIM XapakTep, Ui WX MPEAOTBPAIICHUS TPEOYIOTCS CIIOKHBIE
KOHTPMEPBI U JIOTIOJTHUTETbHBIE HCCIIETOBAHUS.

Anamu3 aBapun B UCTE 4 Hos0ps 2006 r. [10] B ycIOBUSIX CHHXPOHHOTO COCAMHEHHUS C
EDC/ODC mokaszan, uto ykazanHoe coeaunenue EDC/ODC u UCTE oOecnieunBaet
HAJISOKHYI0 B3aMMOTIOMOIIb HE BO BCEX aBapHIHBIX CHUTyalusx. HampoTus, mojokeHue
MOXET YXYIIIUTHCS BCIIEACTBUE YIPO3bl TIOTEPH YCTOWYMBOCTU. MoenupoBaHue MoKa3alo,
YTO CHHXPOHHOMY COCMHEHHIO KPYITHBIX SHEPTOCHCTEM MPUCYIIN TEXHUYECKUE HETOCTATKH,
NPUBOJIAIINE K CHIDKCHUIO X HAJIC)KHOCTH B CIIy4ae CEPhE3HBIX HEIITATHBIX CUTYaIIHH.

YkazaHHbIE TEXHUYECKHUE HEIOCTATKU JI0 OMPEAETCHHON CTENeHN HHUBEIHPYIOT SYKOHOMUYE-
CKH T0JIe3HBIH 3((eKT, 00yCIOBICHHBIH paclIMpeHHeM dHeprocucteMsl. llepBoodepenHoii
3ajaueil sBNsSETCS MPEAOTBpAIeHHE PACHpPOCTPAHEHUSI BO3MYIIEHHA M MX MOCIEACTBUN W3
OJIHOW CHUCTEMBI B JAPYTYIO.

Anaau3 YHpaBJ/JICHUA JHEProcucreMaMu

CHHXpOHHOE COEJMHEHHE JABYX PHEPrOCUCTEM MPUBOAUT K CHUKEHUIO OTKJIOHEHUH YacTOThI
OT HOMHUHAJIBHOTO 3HAYeHHWsI B CJIydae KpPYITHOMACIITAaOHBIX BHE3AIMHBIX OTKIIIOYCHUN
TeHepaTopoB. DTO OOYCIOBIEHO B3aMMHOM MOAJEPIKKON CHCTEM, KOTOpas aBTOMAaTHUYECKU
oOecrieynBaeTcsi TIEPBUYHBIM PETYIMPOBAHHEM B OOIIEH CHHXPOHHOU 30He. BenmumHa u
JIUCTAaHLHs TIEPETOKOB MOIIHOCTH BO3PAacTalOT MPONOPLUUOHAIBHO MOIIHOCTH CHUHXPOHHOMU
30HBI M €€ Teorpagpuyeckoil MPOTHKEHHOCTH, COOTBETCTBEHHO.

Il UCTE West

Il UCTE Middle
BN UCTE East
UCTE South

B Russia/Central Asia

Baltic States/
Belarus/Kaliningrad

UkraineMoldova

Turkey

all figures in MW

Pucynox 7. Pezynupyemviili nepemox nocie agaputinozo omriatouerus 3000 MBm ¢ UCTE

YcTaHOBJIGHHAsT MOIIHOCTh W PE3EPBBI PETYTUPOBaHUS B OOEUX CHCTEMax SBISIOTCS
BETMYMHAMH OJTHOTO TOpsaKka. Puc. 7 IEeMOHCTpUpPYET pacIpeielieHHe pPeryIupyeMoro
MepeToKa MOIIHOCTH TMocie motepu reaepupyemoirt momrHoctd B 3000 MBT B 'epmanuu. B
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ciiyuae BO3HHMKHOBeHMs HeOananca momtHoctH 3000 MBT (xapakTepHoe 3HaueHHE pe3epBa
momraoctu B sHeprocucteMe UCTE) okono 1500 MBT perynupytoieii MOITHOCTH TPOHIeT
yepe3 wuHTepdeiic. HeoOxomumo obecreunTs HAAEKHOE IMPOXOKAECHHE ATOTO IMEpPeToKa
MOIITHOCTH, JJIsI Yero HEOOXOIUMO TPEeayCMOTPETh MOCTOSIHHBIM pe3epB MPOMYCKHOM
CIIOCOOHOCTH Ha HHTepdeiice B 000X HAITPABJICHUSX.

Takum o6paszom, cunxponHoe coeaunenne UCTE u EDC/ODC motpeboBano Obl ydera
JIOTIOJTHUTEIPHOTO 3amaca Ha MepeTok perynupyroriei mouHoctH (anri. Control Power Flow
Margin, CPFM) mnpu ompeneicHUH pacroyiaraeMoil TMPOMYCKHOW CHOCOOHOCTH (aHTJI.
Available Transfer Capacities, ATC). B nacrosiee Bpems npunsateie B UCTE onpenenenus
3amaca HajgexxHocTh rmepepaun (amrn.  Transmission Reliability Marging, TRM) He
IpEAIoJIaraloT y4deTa 3amaca Ha MepeToK PeryJupyroieid MOIIHOCTH.

CnenoBarenbHO, 4TOOBI 00ECHEYHUTH YCTOWYMBOE (DYHKIIMOHUPOBAHUE CHUCTEMBI, CIIEIYEeT
onpenenuth TpeOyemoe 3Hadenne CPFM W COOTBETCTBEHHO YMCHBIIHUTH 3HAYCHUE

pacriolaraeMoi poIyCKHON CITOCOOHOCTH TSl PhIHOYHBIX Iienell Ha untepgeiice EDC/ODC
u UCTE.

3KCHJ’IyaTaHI/IH U Opraumsanus

OpraHu3aiMoOHHBIE aCMeKThl (HampuMep, BOIMPOCH JKCIUTyaTallud JMHUN uWHTep(eiica,
IIPUHLAIIBI U NIOPSAJOK COTJIAaCOBAHUS IEUCTBUI CUCTEMHBIX OIEPATOPOB B COOTBETCTBYIOIICH
30HC W T.J.) PacCMaTPUBAIOTCS B KAueCTBE CBS3YIOLICTO 3BEHA MEKAY TEXHHYCCKHMU
MEPONPUATHAMH, UX pealn3anneil 1 Heo0X0AMMOW HOPMATUBHOM 0a301.

C yuerom Toro, uro B EDC/ODC ¢dopMaibHO OTCYTCTBYET OOIIHMII HAOOp TEXHHYECKHUX
CTaH/IapTOB, NPHUMEHHMBIX BO BCE CHHXPOHHOW 30HE, TNPH TMOATOTOBKE «lIpoyedyp
szaumooeticmeusi Ha unmepgetice E9C/IOIC - UCTE» 3a 0CHOBY ObLIIO MPUHSITO, BO-TIEPBBIX,
PykoBoactBo no skcmnyatanun UCTE (anrn. UCTE Operation Handbook) mpu paspabotke
OpaBWwJI M HOPM Ui OKCIUTyaTallud —uHTepdelica ©, BO-BTOPBIX, MPHUMEHHMOE
3akoHozarenscTBO EC.

B mpoBeneHHBIX HCCIIE0OBaHUAX Oblla M3ydeHa cylecTBymomas ctpykrypa EDC/ODC. B
Hacrosimee BpeMmsi CucremMHBIH omepatop Poccuu BBINONHSET (QYHKIUIO TOJIEPKAHHS
gactotei B EDC/ODC, B TO BpeMs Kak JpyrHe 5SHEPrOCHCTEMBI OCYIIECTBIISIOT
peryaupoBaHHe calbl0 C KOppeKIuel no yactote win 0e3. C TOUKM 3peHUs] OpraHu3alu U
AKCIUTyaTallil OCHOBHOE MPEIJIOKEHUE COCTOUT B TOM, 4ToObI mpumeHuth k EDC/ODC
npunsatylo B UCTE crpykTypy OJIOKOB peryaiupoBaHUS B MPEINOJIOKEHHH, YTO
sneprooowsenuaenue EDC/ODC Oynet neiicTBOBaTh Kak OAWH OJIOK peryiTupOBaHHUSL.

B Oyaymiem B GnokoBoit crpyktype EDC/ODC B03MOXKHBI HM3MEHEHHUs (B YacTHOCTH,
¢dyakuonupoBane OD3C YkpauHbl M 3HEProcUcTeMbl MOJIJIOBBI B Ka4€CTBE OTJCIBHOTO
On0ka peryiaupoBanus). Opranusaius B BUe 0J0KOB PEryJIMPOBAHUS JOMYCKACT BO3MOXKHBIC
nu3Menenwus cymectByromieit EDC/ODC, npu ycaoBHH, YTO TaKHEe U3MCHEHUSI HE MOTYT OBIThH
peajin30BaHbl B OJTHOCTOPOHHEM IOPSIZIKE, a MOIJIEKAT COBMECTHOMY COTJIACOBAHHUIO.

Omneparop Gnoka perynmupoBanus EDC/ODC (OBP) orBeuaer 3a koopaunaimo B E9C/O3C u
KaK KOOPIMHATOP OJIOKAa PEryJMpOBaHUS B3aMMOJCUCTBYET C OJHUM M3 TJIABHBIX IIEHTPOB
koopaunaimu UCTE (Bpaysaiinep, JlaydhenOypr u np.).

JInst nanpHEHIIed peaan3aliy UIed CHHXPOHHOTO OOBEJMHECHUS CIEAYeT MPUHSThH PEIlCHHE
00 UCIOJIb30BAaHUU CTPYKTYpbl OJokoB perynupoBanuss B EDC/ODC u Ha3HA4YHMTH
otBeTcTBeHHOro OBP.
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UtoOBpl MMETh BO3MOXKHOCTh BBICTYHaTh B KkauectBe OBP, omeparop emmHOTO OJI0Ka
perymupoBanuss EDC/ODC nomkeH M3MEHUTh alrOpUTM pabOThl BTOPHYHOTO PEryIsTOpa
(koTOpBIii B HAcTOSIIEE BpPEMsi  OCYIIECTBISICT TOJBKO PETYIMPOBAHHE YAaCTOTHI) IS
pEeryaupoBaHMUsl YacTOThl M TEPETOKOB MOIIHOCTH, Ui Yero HEOOXOJMMO O00ecCreyuTh
nepeaavyy B peryisaTop TEIeU3MEPEHUH MePEeTOKOB MOIIIHOCTH B PEKHUME PEAbHOTO BPEMEHHU.
Pemienust ykazaHHBIX BOIIPOCOB JOJDKHBI OBITH COTIIACOBAHBI U MPHHSATHI BCEMH CHCTEMHBIMHU
orepatopaMu B BHUJE IOPHIUYECKUX 00s3aTenbcTB. K TaKOBBIM OTHOCATCS MEK30HAIBHBIC
COTJIAIICHUSI O COTPYIHHUYECTBE MEXJy CHCTEMHBIMU OIEpaTOpaMH, MpaBUiIa 0OeCcTIeYeHUs
pe3epBOB, a TaKKe KOHKPETHBIE JIOTOBOPHl C TEHEPUPYIOUIMMH KOMITAHUSMH IS
o0ecrieyeHns yCTOMYMBOCTH SHEPTOCUCTEMBI U T.1I.

HpaBOBbIe ACMEKTBI U H606X0)1HMLIC ycioBus

[TpopaboTKa MPaBOBBIX ACIMEKTOB 3aKJIIOYaNach, MPEXJIE BCEro, B aHAIM3Ee M CPAaBHEHHU
npuMenumoii HopmatuBHOW ©0asel UCTE u EDC/ODC  (FOpuoduueckuii 6onpocHux).
BONpOCHWK BBISIBUJI 3HAYUTEIBHBIE DPACXOXKIACHHS MEKIY FOPHIMYECKHUMH CHCTEMaMH B
JaCTH:

rapMOHM3AIIUH [IPABUII U HOPM;

FOPUINYECKOMN CUJIIBI TPABUII U HOPM;
OpraHU3aluy PbIHKA.

Legal Checklist

Interzonal
Agreement

B\

Blateral / multilataral
Agreements

OTSD

© Bynchronous

toupled systems
N Interface

UCTE IPS/IUPS

Pucynok 8. Ilpasosvie pamku cUHXPOHHO20 COeOUHeHUs

C yyeroM YyKa3aHHBIX pPAaCXOXICHUH ObLT paspaboranH aokyMeHT (Cnucox npagogvix
60npocos), TIpeTHA3HAYCHHBIH ISl  ONpEeJeTCHUs BOMPOCOB, KOTOpPBIE MOTYT OBITh
YPEryJIMpOBaHbl UCKIOYUTEIBHO HAa JOTOBOPHOW OCHOBE, M APYTHX BOIIPOCOB, KOTOPHIE HE
MOTYT OBITh pCIICHBI Ha JOTOBOPHOM YpOBHE (Hampumep, TpeOYIOIUX ICHCTBHIA
3aKOHO/IATEeIbHBIX OPraHOB WJIM TMOJUTHYECKUX cwi). B CHucke mpaBOBBIX BOIPOCOB MO
KaX/I0My M3 HUX JIaH MepeYeHb MEPOIPHUITHN, KOTOPble HEOOXOAUMO OCYIIECTBUTH, YTOOBI
peann30BaTh CHHXPOHHOE 00bEJMHEHHE.
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B nelicTBUTENBHOCTH TaK Ha3blBaeMas «MHOTOYpPOBHEBAasi [JOTOBOpHasi CTPYKTypa»
OTpe/eNseT IOPUANUECKUE 3aJauu uccienoBaHus. [IpuHIMNMambHas CTPYKTypa IpaBOBBIX
pamok mpencraBineHa Ha Puc. 8. IlpeanoskeHHas DOrOBOpHas CTPYKTypa MHOTOYpOBHEBas,
IIOCKOJIbKY MPENOJaraeT HaJluuue J0r0BOPOB HAa HECKOJIBKHUX «yPOBHAX», @ UMEHHO:

«MEK30HATBHOE cornamenue» (anri. 1ZA), perynupyromiee o0Iue BOMPOCHI
CHUHXPOHHOTO COCANHCHUA B LICJIOM, a TaKKEC

pSll  «IBYCTOPOHHUX W/WJIM  MHOTOCTOPOHHHX  COTJIALICHUWI»  (aHII.
BLA/MLA), peryaupyromux npaBoBble BOTPOCHl Ha MHTep(eiice cucteM (Ha
MECTHOM YPOBHE).

B cornamenusix 000uxX ypoBHEH COIEpkKaTcs TOJIOKEHHS, CTaHAapTHBIC IS JIOTOBOPHBIX
OTHOIIICHHUH. KpOMe TOTr'0, B HUX COACPIKATCA TUIIOBBIC IMpaBHJIa OpraHu3aliiu CUHXPOHHBIX
coequHeHu#. JIBy- 1 MHOTOCTOPOHHUE coTjanieHus GOKyCHUpyroTcs Ha paboTe nHTepdeiica,
TOrJa KaxKk B MCKX30HAaJIbHOM COTIAIICHUHN YCTAHABJIMBAKOTCA O6IIII/I€ IMPUHIMUIIBI, TIPUMCHUMBIC
K CHHXPOHHOMY OOBEJMHEHHUIO B IEJIOM. /[By- 1 MHOTOCTOPOHHHE COTJIAIICHHS, OTPEACIISs
npaBwia Juisi uHTEpdeiica, pealu3yroT YCTaHOBIICHHBIC MEXK30HAJIbHBIM COTJIAIICHUEM
npuHIMIEL. Kpome TOro, B MEX30HAIBHOM COTJIAIICHUH COJCPIKATCS OpraHU3allMOHHBIC
NpaBWia, HAICJICHHBIC HA TIOCTENICHHYIO aJaNTaldi0 JIOTOBOPHOW CTPYKTYPBI K Pa3BUTHIO
CHHXPOHHOTO O6’I)€Z[I/IH€HI/I$I.

MHoroypoBHeBasi JIOTOBOpHasi CTPYKTypa Mpeanojaraer Takxke Hanuuue [lonoowcenus o6
00s13amenbCcmeax U omeemcmeeHHOCmu, IPeAHaA3HAYEHHOTO JJIs MIPEAOTBPAILEHUS PUCKOB U
HEIITAaTHBIX CUTYyallMii 1 MHUHMMH3AIMH WX BO3JeicTBHUsA. B wactHocTH, B Ilomoxxenuu o0
00s13aTeNIbCTBAX YKAa3bIBACTCS:

oTrpaHHYEHUE yIiepOa BooOIe;

dopmupoBanue peratoiero opraHa («Komurera mo oOs3aTenbCTBAM M
OTBGTCTBGHHOCTI/I»), B YbH 3aJja4v BXOJUT IIPUHATUC peIHeHI/II\/JI II0 TEXHUYC-
CKHMM U IOPUIUYCCKUM BOIIPOCaM B Cliydac HEIITaTHOU CI/ITyaIII/II/I;

MOPpAAOK IMOJa49H 3arpoca Ha U3BMCHCHUS.

JKu3HecrnocoOHOCTh  BBIIIEONMCAHHOW  HOPMAaTUBHOM M JIOTOBOPHOM  CTPYKTYpBI
noATBepkAeHa Ananuzom  npeyedewma. JIaHHBII  aHAIU3 IOKa3al  BHYTPEHHIOIO
COTJIACOBAHHOCTH MPEIOKEHHON CTPYKTYPHI M €€ MPUMEHUMOCTh B CUTYaLlUsAX JII0OOTO THUTIA
— OT MpoCTeHIel HEeITAaTHOW CUTYallMH JI0 HauOoyiee HeOJIarompusTHOrO creHapus (T.e.
KPYITHO# aBapu, 3aTparuBarolleli Bce CHHXPOHHOE coeqrHeHNe). CHHXPOHHBIC COCTMHEHHUS
MPEIbABISIOT O0Jiee CIOKHBIE TPeOOBaHMs K HOPMAaTHBHOH 0a3e, YeM HECUHXPOHHBIE, B CHITY
TOTO, YTO psI TpeOOBaHUI TPENBABISIETCS HMEHHO K OOECIEYEHHUI0 CHHXPOHU3MA.
CooOpaxenusi, oTpaxeHHole B CHHCKe OPHIMYECKHX BOMPOCOB TMO3BOJSIOT FOPUCTAM
CUMTaTh, YTO BBINICONUCAHHAS CTPYKTypa HauIekamuM o0pa3oM  yIOBIETBOPSET
IOPHINYECKUM TPeOOBAaHUSIM MPEATIOIAraeMOro CHHXPOHHOTO COETMHEHMS.

Pacnpeaesienue KanuTaJaoBJ10KeHUN

Ha mepBomM »rame ompeneneHbl KalHUTAIOBIOKEHHUS, HEOOXOJUMBIE Ui PEMOHTa
umeromerocsi obopynoanus u JIOII BOmm3m wmHTepdeiica. Crnenyer y4duTHIBATBH, HTO
cymectByrome JIOII u moAcTaHIMM HE 3KCIUTYaTHPYIOTCSI BOT YK€ HECKOJBKO JIET IOCIIe
npucoenuHenns crpad ObiBiiero CENTREL, Pymbanm u bBonrapun x UCTE. 3arparsr Ha
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pemont JIDII B 30He uHTepdeiica onennBarotcs B 280 MutH. eBpo, u3 Hux 180 MutH. eBpo - Ha
peMoHT B o0iactu uHTepderica Ha ctopone EDC/ODC.

BepOSITHOCTHBIfI AHAJIN3 TMMOTOKOPACIMPEACTICHUSA IMMOKa3aJl, 4YTO JIA YIYy4YIICHHA CUTyalluh Ha
neperpyxkeHablx yuactkax B UCTE TpeOyroTcsi HOMOJHUTENBHBIE KAIMTAJIOBIIOKCHUS B
pa3zmepe 240 MIH. €BpO.

Kpome ToT0, CHHXpOHHOE 00BEIMHEHHE TpeOyeT OOMeHa ONepaTUBHBIMU JAHHBIMH MEXIY
CHHXPOHHBIMH OJokamu. JIjii 3TOro MOJDKHA OBITh YCTaHOBJIICHA ammaparypa CBS3U W
OCYIIIECTBIICHA YacCTHYHAs MOJIEpHHU3AIUs CcUCTeM 3amuThl. COOTBETCTBYIOIIUE 3aTPaTh
OLICHUBAIOTCSI MPUMEPHO B 14 MIIH. €Bpo.

CoenuHeHne cucTeM ¢ NOMOIIBIO CBsi3eld mocTossHHOTO Toka (HVDC)

OCHOBHO# 1I€JBbI0 TPOEKTa OBUIO UCCieNoBaHHE CHHXpOHHOTO oObemuuHeHus EDC/ODC c
UCTE. Opnako B TOO Takxke paccMOTpEeHa BO3MOXKHOCTH COCIUHEHUS C HCIIOJIH30BAaHHEM
BBICOKOBOJIBTHBIX JHHUH moctossHHOro Toka (HVDC). DT10 perieHne MOXET 00ecneduTh
cosnanue miardopmel obirero peiaka snekrposHeprun UCTE u EDC/ODC. CtpouTeibCcTBO
CBsI3€il MMOCTOSIHHOTO TOKa MEXIy CTpaHaMu HHTep(eiica Takke MOXKET OBITh PACCMOTPEHO B
CPEAHECPOUYHOM NEPCIIEKTUBE.

Texnonoruss HVDC ycmemHo wucmonb3yercss BO BCEM MHpE JUIsl  pPEUICHHS psiaa
ONPEAEIICHHBIX 3aJa4d. Pa3BsA3bIBAIOIIMN XapaKTep COCIUHEHUS C MCIIOJb30BAaHHEM CBA3CH
MMOCTOSTHHOTO TOKa SIBJISIETCS €r0 OCHOBHBIM OTJIMYHMEM OT CHHXPOHHOTO COeauHeHus. B
cllydya€ BO3MYILIEHMM HE BO3HHMKAET JIMHAMHUYECKOE B3aMMOJICUCTBUE  CBSI3aHHBIX
SHEPrOCUCTEM, HE TMPUXOJUTCS TMPEIyCMATpUBATh 3alMac Ha TMEPETOK PEeryaupyrolei
MomHOCTH dYepe3 uHTepdeiic. Kpome toro, HVDC mo3Bosiser orpaHu4YuBaTh MEPETOK
MOIITHOCTH, BO3HHUKAIOIIMI B CETH B CiIy4ae IMEpPEerpy3Kd WU aBapuu. braromapsi cBoum
TEXHHUYECKUM OCOOEHHOCTSIM CBSI3b U€PE3 BCTABKY MOCTOSTHHOTO TOKAa MOET, B KOHCUHOM
cueTe, OKa3zaThCsl OoJiee «IIpPOCTON B peanu3aluu» MepcrnekTuBoi. OIHaKo NpUHITHE
JTaTbHEHWIUX PpEIICHHH KacaTelibHO Bo3MokHOCTH coeaunenuss EDC/ODC u UCTE ¢
nomotsto HVDC tpebyer Gomnee neTaibHON TPOpabOTKH, TBYCTOPOHHUX JOTOBOPEHHOCTEH
U UCCIIE0BaHUM.

Xots B uccnenoBanuu He npoBoawics ananu3 coeaunerns EDC/OOC u UCTE ¢ momomnipo
HVDC, 0bl1a BBIIIOJIHEHA OIEHKA OOIIEll CTOMMOCTH TAaKOro COeIuHEHHsA. MHBecTHUIMM B
CBSI3b Y€pe3 BCTaBKY IMOCTOSTHHOTO TOKa OIEHHBAIOTCS MPUOIM3UTENHHO B 12,5 MitH. eBpo Ha
100 MBt. Kak mnpaBuno, HVDC ¢ BbIIpIMUTENTEHO-UHBEPTOPHOH YCTAaHOBKOW HMMEET
momHocTh oT 600 mo 1000 MBrT. IlpuanMmasi, uto Ha mHTepdeiice OyayT pa3MelieHbl TpU
BCTaBKHU MOCTOSTHHOTO TOKa MOITHOCTHIO o 600 MBT kakasi, cyMMapHble MHBECTHIIUU B UX
CTPOUTEIIBCTBO COCTABAT 225 MITH. eBpo 0e3 yueTa MOJISpHU3AINH CETEH.

JlanbHeHIME UCCIIET0BAHMS

[TpoekT BBISBMII HEOOXOAMMOCTh MpPOBENCHUs NanmbHenmx ucciaenoBanuii EDC/ODC ¢
IEJIBI0 YTOUHEHUS U TIOITBEPIKICHHS BBISIBJICHHBIX MEp U yCIoBUi. OmpeiesieHb! CeayIomne
OCHOBHBIE 00J1aCTH [UIsl UCCIIEJOBAHMUS:

Bepudukanus muaammueckux cBoiictB EDC/ODC ¢ ucrnonbp30BaHHEM pe3ylbTaToB
HaOJ0/IeHui B TedueHne 6osee JUIMTENBHOrO BpeMeHu. Ee pe3ynbraTom 10/DKHO CTaTh
YTOYHEHHE MOJEJEN PEryiasiTOpoB. ITO MO3BOJIUT MOIYYUTh YCOBEPIIEHCTBOBAHHbBIE
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JMHAMHYECKHE MOJENH, aJeKBAaTHO OTOOpakalolue peaabHble TUHAMUYECKHE
IIPOLIECCHI.

Anamu3  aBapuiiHbix  cutyarmii B EDC/ODC,  BBI3BaHHBIX  TSXKEIBIMHU
TEXHOJIOTMYECKMMH HapylIEHUsIMU, HUKOTJla paHee He MMEBLIMX MecTa. B mpouecce
pacyeToB PEKOMEHIYETCS MOJEIUPOBaTh MOCIEI0BATEIbHOCTh JACHCTBHM CHCTEM
3alMTBl ¥ IIPOTHBOABAPUMHONM ABTOMATHUKHM, a TaKKe MeEp II0 BOCCTaHOBJICHUIO
sHeprocucTeMsl. Llenpio 3TOro ncciaenoBaHus ABISETCS afanTalys U TapMOHU3ALUs
CYLIECTBYIOIINX MHCTPYKIIUH MO 3KCILUTyaTalllK, IJIAHOB 3aIIUTHl 1 BOCCTAHOBJICHMUSI B
00erX CHHXpOHHBIX 30HaX.

AHanM3 TEXHWYECKUX M OpraHM3alMOHHBIX acrekToB pabotet EDC/ODC B
MPEIoIaraeMbpIX YCIOBHAX (YHKIMOHUPOBAHUS HECKOJIBKUX OJIOKOB PEryTUpOBaHUS
B EDC/ODC B otiuuue ot Tekyien cutyaruu, koraa EDC/ODC npeacraBieH 0HAM
O6mokoM perynaupoBaHus. [loCKOJBKY MOTOKOpacmpeneiaeHne B 30HE HHTepdeiica
3aBHCUT OT CTPYKTYpBI T'€HEpalHud, BO3MOXKHbIE OOMEHBI AJIEKTPOIHEPTHUEH MOTYT
MEHSTHCS B 3aBUCUMOCTH OT Pa3MeIleHHsI PE3EPBOB.

OuneHka peajiu3yeMOCTH U BbIBO/IbI

B BeiBotax TOO cyMMupoBaHbI OCHOBHBIE PE3YJIbTAThI, COTJIACOBAHHBIE €r0 YYaCTHUKAMU U
IIPEAOCTABIISIIONINE 3aUHTEPECOBAHHBIM CTOPOHAM BO3MOKHOCTb MPEIIPUHATE JaJIbHEUIINE
AercTBUS. B 3aKTOYeHWH yKa3bIBAETCs, YTO XOTS CHHXPOHHOE OOBEIMHEHHE TEeXHUYECKU
BO3MOJKHO, €r0 CIENyeT pacCMaTrpuBaTh Kak JOJITOCPOYHYIO IIEpCIEKTUBY. Taxxke
Mo4YepKHyTa OO0IIasi CIO0KHOCTh CHHXPOHHOTO COCIUHEHHS C TOYKM 3pEHHUs 00OecTieueHHs
CHCTEMHOW HAQJKHOCTH, a TaKKe OpraHu3aluu pabOThl COOTBETCTBYIOIIUX PBIHKOB
NIEKTPOIHEPTUH.

OcHoBHEIC BBIBOJIbI MCCJICJOBAHUS CIICAYIOIIHC.

1. TS0 cunxponsnoro oobeauuenus UCTE u EDC/O3C 3aBepiieHo mocne 3 jet
uccienoBaHuii B cooTBercTBUM ¢ CoryalieHHWEM O COTPYJHUYECTBE U
TexHnuecKum 3al[aHI/I€M, COIJIaCOBAHHBIMHU O0OEUMU CTOPOHAMH.

2. B pamkax TDO wuccnenoBaiach BO3MOXXHOCTb CHHXPOHHOTO OOBEAMHEHUS
sreprocucteM EDC/ODC u UCTE ¢ y4eroM OCHOBHBIX TEXHHUYECKHX,
OpraHU3aIMOHHBIX U IOPHIMYECKUX acrieKTOB. [IpoeKT sBIseTCs YHUKAIBHBIM I10
CBOUM 3aJ[adyaM, reorpapuueckoil MpOTsHKEHHOCTH U 00beMy padoT. B otnuume
OT paHee NPEANPHUHATHIX YCWIMHA IO HM3YYEHUIO CHHXPOHHOTO OOBEIUHEHWS,
HaCTosIIIee UcCeToBaHNe OECTIPENeICHTHO 0 00BheMY HCIIOIb3YEMBIX PECYPCOB,
MIPUBJICYEHUIO BBICOKOKJIACCHBIX JKCHEPTOB U MPUMEHEHHIO IEPEJOBBIX
MeTogonoruid. [IpoekT moMor »KcmepTaM M PYKOBOJICTBY KOMIAHHKA 000X
SHEProoObEIMHEHUN JOOUTHCS  CYIIECTBEHHBIX JIOCTIDKEHUH B  00JACTH
OpPUMEHEHHUs]  HOBBIX  METOJOB  palOThl,  HCIIOJB30BAaHUS  TEPEIOBBIX
WHCTPYMEHTOB, a TAK)KE YCTAaHOBJICHUS B3aUMOTIOHUMAHHS.

3. IIpoekr ycraHoBWI, 49TO CHHXpOHHOe oOBemuHeHue sHeprocuctem UCTE u
EDC/ODC BO3MOXHO TpH YCIIOBHHM TIPOBEACHHS psiia TEXHHYECKHX,
OKCIUTYaTAallAOHHBIX M OPraHW3allMOHHBIX  MEPONPHATHA U CO3JAaHUsA
HEOOXOJMMBIX TPABOBBIX PAaMOK, OMNPEIETCHHBIX HccieoBaHueM. [lockonbky
BBITIOJTHEHUE JTHX YCIOBHH, BEpOSITHO, MOTPeOyeT [UINTEIBHOTO BpPEMEHH,
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CUHXPOHHO€ OOBEIMHEHUE JOJDKHO paccMaTpUBATBCS KaK  JOJITOCPOYHAsS
nepcnexkTuBa. (11 MOCTPOEHHsI COBMECTHOM, KpyNHEHIIEH B MHUpPE PBIHOYHOU
w1aTGOpMbl JUISI TOPTOBIIM AJIEKTPOIHEPTHEH MEXJy CHHXPOHHBIMH 30HAMHU
UCTE u EDC/ODC Ttakke MOXKET OBITh pACCMOTPEHO CO3JIaHWE HECUHXPOHHBIX
CBsi3eH, UTO, OJHAKO, TpeOdyeT TPOBEACHUS OTICIBHBIX HCCIEIOBAHUI
3aMHTEPECOBAHHBIMU CTOPOHAMM.

B oTHOmIEHNN MPOMYCKHOW CIOCOOHOCTH MHTepdeiica aHanu3 yCTaHOBHUBIIUXCS
PEKHMOB TIOKa3aJ1, 4TO BO3MOXKHBIE YPOBHU 00OMEHOB MOIIHOCTHIO Mexy UCTE
u EDC/ODC nuMuUTHpPOBaHbBI, TIaBHBIM 00pa3oM, OrpaHMYCHUSIMH BHYTPEHHUX
ceueHHid B 00OMX SHEProoObeIMHEHMSX. B CBA3M ¢ 3TUM, JUIA TOJIEpKaHUS
nocne oObeIMHEHHS B OOEMX CHHXPOHHBIX 30HAX JIOCTYITHOM Ui PBIHKOB
MPOIYCKHOM CITIOCOOHOCTH Ha CYHIECTBYIOIIEM YPOBHE HEOOXOIMMBI HHBECTHIINN
B cetm Cc 00eux CTOpoH uHTepdeiica. 3HAUUTETHLHOES YBETUYCHHE OOMEHOB
MOIITHOCTBIO TMOTPEOYeT OMOJHUTENBHBIX KAaNUTAJOBIOXKEHUNH B pa3BUTHE
MarucTpaibHbIX CETEH.

[IpoBeaeHHBIN aHANNU3 AUMHAMUYECKOW YCTOMYMBOCTH BBISIBUJ UYBCTBUTEIBHOCTh
MEX30HAIBHBIX KOJICOAHWNH K CTPYKTYpE CHHXPOHHOTO JHEProoObeTMHEHHUS
UCTE-EDC/OBC. Ecnu OOBIYHBIM TEXHOJOTHYECKHUM HAPYIICHHUSIM YCIICIIHO
MPOTUBOCTOAT KaK OOBbEINHEHHBIC, TaK U HE 0OBEIMHEHHBIE CHHXPOHHBIC 30HHI,
TO TsDKEJIbIE HApPYyIIEHUS MOTYT BBI3BATh MEKCHUCTEMHBIC KOJICOaHUS B
sreprooobemuaennn UCTE-EDC/ODC, uro, B CBOIO OYepe/b, OTPHUIATEIHHO
MOBJIMSIET HA CHCTEMHYIO HaJIKHOCTh. OCyIecTBICHNE HEOOXO0JUMBIX KOHTPMEP
noTpeOyeT MHBECTHIINH, KaK B T€HEPAIINIO, TaK U B CETH.

[IpoekT TO3BOJMI OIEHHUTH BCIO CIIO)KHOCTh CHHXPOHHOTO OOBEIMHEHUS
EDC/OSC u UCTE ¢ opraHu3alimoHHON U IOPUINYECKON CTOPOHBI. Bororienue
pa3pabOTaHHBIX TEXHWYECKUX PEHICHHH 10 CHHXPOHHOMY OOBEIWHEHHIO B
HEOOXOIMMYI0 COOTBETCTBYIOIYIO HOPMAaTHBHO-TIPaBOBYIO (opmy moTpedyer
UMTenbHOTO BpeMeHu. Co3aHue mpaBoBOil 0a3bl, KOTOpas 00eCIIeUnT HAJIC)KHOE
(GyHKIMOHUPOBAaHUE TIAT(GOPMBI OOLIMX PBIHKOB JJIEKTPOIHEPTUU U pEIICHUE
OpraHU3aIMOHHBIX U KCIUTYaTallMOHHBIX 33]]a4 B COOTBETCTBHU CO CTaHIApTaMHU
EC, nmoTtpebyer 3akit04eHUs] MEK30HAIBHBIX, TBYCTOPOHHUX U MHOTOCTOPOHHHX
COTJIAIIEHUH, KOTOpbIE JOJDKHBI OBITH TIOANKCAaHBI BCEMH BOBJICUCHHBIMH
KOMIaHUSMHU M 0100pEHbI 3aMHTEPECOBAHHBIMH CTOPOHAMH.

[TpoekT BBISIBUI HEOOXOIUMOCTh MPOBENEHUS NAITbHEHIINX HCCICIOBAHUN C
LEIbI0 YTOYHEHUS U TOATBEPKIACHUS BBIIICYKA3aHHBIX MEp M  YCIOBH.
Cnenyronue OCHOBHbIE 00JIaCTH ONPEIEICHBI IS JaJbHENIIEro H3y4eHHus:

W3yyenne pauHammdeckux cBoiictB EDC/ODC B Teuenue Oojee
AJIATCIIBHOTO BPCMCHU C MOCICAYIOIIMMU JACTAaJIbHBIMU pPacuCTaMU Ha
YCOBCPIICHCTBOBAHHBIX JUHAMHUYCCKUX MOACIAX JIIsL oOecrieyeHns
JOCTOBEPHBIX PE3YIIbTATOB.

Teopernyeckuii ananu3 aBapuitHbix curyanuii B EDC/ODC, BBI3BaHHBIX
TSDKEJIBIMU TEXHOJIOTUUECKUMU HAPYIICHUSIMU, HUKOTIa paHee HE MMEBIIIUX
MECTa, - C IEJIbI0 aJanTallii U TAPMOHHU3AIMHU CYIIECTBYIOIIUX HHCTPYKIIUI
M0 DJKCIUTyaTalW¥, TUTAHOB 3alllUThI W BOCCTAHOBIEHUS B 00euX
CUHXPOHHBIX 30HAaX.
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November 2008 17
Hamneuatano c caiita OAO «CO EDC» www.so-ups.ru



UCTE TexHuko-axoHoMMYeckoe 060CHOBaHMe

IPSUPS
study CUHXPOHHOro ooveanHeHunsa E3C/0O3C ¢ UCTE

AHanmM3 TeXHUYECKUX M OpPraHU3aIlMOHHBIX aCTIEKTOB CHHXPOHHON PabOThI

B YCJIOBHSIX (DYHKIIMOHUPOBAHUS HECKOJIBKUX OJIOKOB PETYIUPOBAHHS B
EBC/ODC.

8. 3asepmenme TOO OTKPBHIJIO HOBYIO 3py B COTPYIHHUYECTBE CHCTEMHBIX
omeparopoB BocToka m 3amaga ¥ KOMIIAHHH, OTBEYAIOUIMX 3a oOOecreueHHe
HA/IKHON pabOTHl HEPrOCUCTEM B MHTEpECaxX Pa3BUTHUS DIEKTPOIHEPTEeTHKH U
Hacenenus EC u CHI'.
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