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UMHHOBALMWOHHOE PASBUTUE
SJIEKTPOJ3HEPIETUKUN POCCUUN

OnHOV U3 rnaBHbIX Liesieli HOBOV 9HEePreTnyeCcKo noJInTuku
Poccuun aBs1sieTcsi Kypc Ha rilyO0Kyio 9/1eKTpugukaLmio BCevi 9Ko-
HOMUKU 1 COLMabHOro CeKTopa cTpaHbl. 910 npegonpenenser
HeobxoANMOCTb MHHOBALMOHHOIO Pa3BUTUS 3J1EKTPOIHEpPreTy-
Kn, KOTOpasi paccMaTpyBaEeTCsl He Kak OTpacsb, a Kak cuctema
CUCTEeM, BKJTIOYAIOLLAs W «371IEKTPUHECKIA MUp» oTpebuTens, n
«YMHYI0» MHPPACTPYKTYPHYIO CETb, N SHEProMHGOOPMaLNOHHOE
obbeanHeHne EI3C-2.0. B ctatbe noka3aHbl BO3MOXHbIE Ha-
rpaB/eHUsi MeTaCUCTEMHOIO Pa3BUTUS 3JIEKTDOIHEPrETUKN U
nyTy opraHu3aumm ee NHHOBAaLMOHHOO PepOPMUPOBAHMS.

Knio4yeBble CINOBa:3/1eKkTposHepreTnka; cucTtema cu-
CTEM; «3JIEKTPUHECKU MUP»; ceTeBast nHGPacTpyKkTypa; aHep-
ronHgopmaumoHHoe obbeanHeHne ESC-2.0

rny60|<a9| afiexTpudukauma cTpaHbl nNpusHaHa ofn-
HUM N3 BaXHENLNX MPNOPUTETOB HOBOM JHEPreTu-
yeckown cTpaterum Poccun [1].

Cpeny OCHOBHbIX BbI30BOB COBPEMEHHOCTHU, OKa3bl-
BaloLWMX Hanbornbllee BANSHME HA XapakTep pasBUTUS
3NEKTPOSHEPreTUKN, BbIAENSIOTCA: MOCTOSAHHbBIA POCT
aHepronoTtpebneHns, B TOM Yucne anektTponoTpebne-
HWS; NoBbILWEHWE TPebOBaHN K HAAEXHOCTUN 3HEProc-
HaBXEeHNS N KaYeCTBY YC/IyI KOHEYHbIX NoTpebuTenei;
CTpeMIeHne K UCNoNb30BaHUIO BCe Hosee aKkonormye-
CKW YUCTBIX UCTOYHUKOB 3HEPIUN N MUHUMU3ALUN He-
raTMBHOrO BO3OENCTBUSA Ha npupony; rnobanusaums
PbIHOYHbIX OTHOLUEHWUIM HA KOHTUHEHTANIbHOM U MeX-
KOHTMHEHTaNbHOM MPOCTPAHCTBE, B TOM YUC/E BHe-
OpPEHVE PbIHOYHbLIX OTHOLLEHWI B 9N1EKTPO3HEPreTUKy.

Tak, Ha nepwuop no 2035 r. npegnonaraeTcsa pocT
anekTponoTpedbnerHua B 1,6 pasa, ak 2050 r. — B 2 pasa
no cpasHeHuto ¢ 2010 r. ¢ TemMnamu, CyLLECTBEHHO
npesbllWatowmmm cnpoc Ha TOP B wenom. Ho ctparte-
rMYeckn BaXeH He TOJIbKO KOJIMYECTBEHHbLIN MacluTab
pPa3BUTUSA SNEKTPOIHEPreTUKN, @ KAYECTBEHHAsA CTPYK-
TYPHO-TEXHoNornyeckaa TpaHchopmaumgd Kak camon
oTpacnu, Tak U BCEX CBA3AHHbIX C HEN CErMEHTOB 3HEpP-
reTU4eckoro 1 3HeEPronpoMbILLIEHHOrO CEKTOPA.

K coxaneHuio, OCHOBHag TexHoformyeckas 6asa
3NEKTPO3HEPTreTUKN MMEET He TONbKO «MNOYTEHHbI»
dunanyeckuii Bospact (noytm 50% Bcero obopynosa-
HUS1 9NEeKTPOCTaHUUA N BO3AYLIHbIE IMHUN SNEKTPO-
nepenay npopaboTtanu 6onee 40 neT), HO 1 ycTapena
MopanbHo (70% pacnpefenutenbHbIX 3N1eKTPUYecKmnx
ceTei BoipaboTany HOpMaTUBHBIN CPOK).

Bywyes B.B., 4OKT. TeXH. Hayk
Kyyepos tO.H., 4OKT. TexH. Hayk

One of the main goals of new Russian energy policy is the
shift to deep electrification of all its economy and social sector.
Its predetermines the necessity of innovation development of
power sector, which is analysed not as a sector, but as a system
of systems, which includes the customer’s “electric world” and
“smart” infrastructure network, and power and informationa!
incorporation UES-2.0. The papers describes the possible ways
of meta-systematic development of power sector and the ways of
organisation of its innovative reformation.

K ey words: power sector; system of systems; «electric
world»; network infrastructure; power and informational incorpo-
ration UES-2.0

B oOTBeT Ha BbI30BbI COBPEMEHHOCTU U3MEHSET-
CA HanpaBieHue pPas3BUTUS SNEKTPOSHEPreTukn Kak
cuMBMO3 rapMOHUYHOrO pPasBuUTUS BOMbLLOK U Manon
3HEpPreTuku, Npu KOTOPOM noTpebuTenb uUrpaeTt Bce
fonee 3HA4YNMYIO POJb.

B uenom anekTpoaHepretuka TpebyeT He TOJIbKO
TEXHUYECKO MOOEpPHU3aLUM, HO U MHHOBALMOHHOW
nepecTpoliku maTepuanbHoi 6a3bl, OpraHn3aLMoHHOM
CTPYKTYPbl M CUCTEMbI yrpasfiieHus OYHKLMOHUPOBA-
HVWEM W PasBUTUEM eOMHOWN CUCTEMBbI: NoTpebuTens —
MOCTaBLUNK — MPOU3BOAUTENb (Harpyska — CceTb — re-
Hepauug).

OT0 — M pa3BUTUE «3JIEKTPUYECKOro mMupa» Mo-
Tpebutenen, 1 NOUCK HOBbIX UICTOYHUKOB 3HEpPrum, B
TOM YUCNE U HETOMIUBHBIX, 4S9 LLEHTPann30BaHHOIO 1
[eLeHTpannM3oBaHHOro aHeprocHabxeHus, n dpopmu-
poBaHue EouHOK SHepreTu4eckom CUcTeMbi HOBOFrO
nokoneHus E3C-2.0 c ynpaBngemon nHppacTpyKTypoi.

O6HOBNEHUE SNEKTPOIHEPreTUKMN HA HOBOM TEXHO-
NOrnyeckon ocHoBe TpebyeT peLleHns TPeX OCHOBOMO-
narawowux (1 dyHoamMmeHTanbHbIX U NpakTuyeckn oby-
C/OBJIEHHbIX) 3a4ay:

- MpOBeLEeHNE CTPYKTYPHO-TEXHONOrM4eckoro dop-
carnta nu dGopMmpoBaHMUe HOBOrO 0b6nMKa SHEpPreTuku
Oyaylwiero, a B COOTBETCTBUM C 3TUM GOPMUPOBaHUE
6aHka MHHOBALMOHHbLIX TEXHONIOMNMA Ha CPEeAHEeCPOY-
HYO 1 [ONITOCPOYHYIO MEPCMNEKTUBY;

- co3faHue LesioCTHOM CUCTEMbI MHHOBALMOHHOIO
pas3BuTUSA — OT GyHAAMEHTaNbHbLIX MYTEN N MPOPbLIBHbLIX
TEXHONOMUI OO0 VHTENNEKTyanbHOr0 NMpPOEKTMPOBaHUS
HE TONbKO OTAESIbHbIX SHEProyCTaHOBOK, HO U SHep-
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reTM4eckmx KOMMIEKCOB, a Takxke NoArotoBka kagpoB
ONs X OCBOEHUS;

- pa3paboTka 4acTHO-rocyaapCTBEHHOIr0 NapTHep-
CTBa C LENbi0 3KOHOMUYECKOro, UHBECTULMOHHOIO Wt
WHCTUTYLMOHANIBHOIO CTUMYIMPOBAHUSA KA4ECTBEHHO-
ro o6HOBNEHUS cUCTEM N 06ecnevyeHns 06X UHTepe-
COB Hayku 1 BusHeca, BnacTu 1 obLiecTea.

B paHHOM cTaTbe genaeTcsa NonbiTka nokal3aTb BO3-
MOXHbIE MYTU N NPUOPUTETHI PELLIEHNSA 3TUX 3a4ay AN
BCEro 3/1eKTPO3HepreTnyeckoro komnnekca. lNpm atom
3/IEKTPO3HEPreTMka He paccMmaTpuBaeTCcs Kak Hesa-
BMCMMAs COBOKYMHOCTb FreHepaunmn, pacnpegeneHus 1
Harpysku, 1 gaxe He Kak OTpachb, Lesblo KOTOPOn 9B-
nsetca obecnevyeHne HeobxoanMMoro obbema aHepro-
nocTaBoK (MO0 NpeaocTaBNeHnss MOLLHOCTU). dnek-
TpOo3HepreTuka — 3To metacucrtema (SoS — System
of System, cuctema cuctem), kotTopas oO6beauHsAEeT
BCEX Yy4aCTHUKOB 0BLLLEro npouecca aHeprocHabxeHus
B €4MHOEe Lienoe, BKIYas He TONbKO MX CUHXPOHHYIO
paboTy, HO 1 B3aUMOyBsi3aHHOE MO LEeNeBol 3agaye u
KOHEeYHOMY pe3dynbtaty QyHKUWOHMPOBAHME U Pa3BU-
TWe BCero Komrnekca.

Llenbio anekTpoaHepreTuku HOBOro MOKOJIEHUS AB-
NI9eTCa Kak HafeXHOCTb U 9P DEeKTUBHOCTb (3KOHOMU-
yeckas, TeXHoNormyeckas v coumanbHas) BCen cucrte-
Mbl 9HEProcHabXeHUs Ha TeppUTOPUKN CTPaHbl, Tak u
€e CTUMYNMpyloLLas pofib ApaiBepa 3KOHOMUYECKOro
pPa3BUTUSA PErMOHOB.

[MaBHbIM MHCTPYMEHTOM OOCTUXEHUS 3TOro Lene-
BOIr0 Pa3BUTUS SNEKTPOIHEPreTUKN IBASEeTCS MHHOBA-
LIMOHHOCTb, obecrneyumBalroLlLas Ka4eCTBEHHO HOBbIV 00-
JINK «35IeKTPUYECKOoro Mmmpa» notpebutenei n EanHon
aHepreTuyeckon cuctemol ESC — 2.0.

OTO pocTuraeTcs Takxke nytem pasButus uHobpa-
CTPYKTYpbl, o6ecneymBaioLLlen Kak UHTerpauuio perm-
OHOB (KPYMHbIX TEPPUTOPUANbHO-NMPOU3BOACTBEHHbIX
KOMMJIEKCOB M paccpefnoTodeHHbIx notpebuteneit) B
€4VIHbI 3NEKTPO3HEePreTu4Yeckmin KOMMIeKe, Tak U CTU-
MYNMPOBaHNE NOSIBNEHUS HOBbIX NOTpebuTenein B KOM-
MYHanbHO-0ObITOBOWN, TPAHCMNOPTHON U MPOMBbILLIIEHHOM
chepax Ansg pocta KayecTBa XMU3HU HACENEHUs U Npo-
M3BOAUTENLHOCTU TPyAa 3a cHeT rnybokon anekTpudun-
Kauuu.

CTpyKTYypHO-TEXHONIOTMYecknin dopcanT (uenesoe
BUOEHME) OJIEKTPOIHEPIreTMKU — 3TO Mpexne BCero
TPEeHAbl 1 NPOrHO3bl Pa3BUTUS CMPOCa M NPOM3BOACTBRA
(macwTabbl n HanpaefieHUs anekTpudmkauum, aHanna
CTPYKTYPHbIX CXEM MEXPErvoHanbHbIX 3HEProobbean-
HEHUI 1 TOKaNIbHbIX SHEPreTUYECKMX cUcTemM, bopmMun-
poBaHMe HOBOW TEXHOOrMYeckon nnatdopmbl UHTEN-
NekTyanbHOM (3HeproMHGOpPMaLUMOHHON) 3HEPreTuku
1 6aHKa HOBbIX MPOPbLIBHLIX TEXHOJIOTUI reHepauuu,
nepenaym n KOMMAEeKCHOro NCNosib30BaHMNA HOBbIX TU-
MoB 3HEProycTaHOBOK y noTpebuTens.

K coxaneHnutio, B MOJSTHO mMepe Takoro ¢dopcanTa B
Hallen cTpaHe Tak n He npoBefeHo. CyLlecTBylOT OT-
nenbHble 06CcTOATENbHbIE WUCCNenoBaHUa Mo BapuaH-
Tam pa3sutua BU3I, anektpoMobuibHOro TpaHcnopTa,
EonHon HaumoHanbHOW anekTpuyeckon cetn (EH3C),

HO BCe OHM MpPOBeAeHbl C Nno3mumn n1ob6mpoBaHns Tex
UM UHBIX MHHOBAUWK, ocTaBnaga 6e3 BHUMaHug obLwmi
KayeCTBEHHbIA OONNK 3EKTPOSHEPreTUKN B LESIOM.
Takagd dyHOoamMeHTanbHas 3agada — 3TO npeporartu-
Ba HE OTAEJNIbHbIX KOMMAHUI N gaxe He MUHUCTEPCTRB,
a npexnae Bcero Poccuiickonm akageMum Hayk, rage, K
coXaneHuio, Noka 4To OTCYTCTBYET KOMIMJIeKCcHas npo-
rpamMma CUCTEMHOrO pPasBUTUSA 3NEKTPO3IHEePreTuku.
MHOXeCcTBO paboT NOCBSLLEHO OTAENbHBIM DYHAAMEH-
TasibHbIM MCCNIeQ0BaHUAM HOBbIX MPUHLIMIMOB reHepa-
unn (TpureHepaums, SNneKTPOB3PbIBHLIE TEHEPATOpPHhI,
MMMYSIbCHbIE N BUXPEBbIE SHEPIOYCTAHOBKM, 3/1EKTPO-
XUMWNYECKNE WCTOYHUKM TOKa, TEPMOSAEPHbLIE peak-
TOPbl U peakTopbl Ha BbICTPLIX HEATPOHAX, OTAESbHbIE
CXEeMbl COJIHEYHO 9HepreTukn u 1.n.). Ho B uenom n3
3TUX Pa3pO3HEHHbIX PaboT, NPOBOAMMBLIX BO MHOXeE-
cTBe nabopatopuin u nictutytoB PAH, noka He ckna-
ablBaeTca TOT Oyoywmin oBnnk SNeKTPO3HEPreTuku,
KOTOPbI/ ByAeT OCHOBaH HA MPOPLIBHbIX TEXHOOMUSX,
NMO3BONSIOLWMNX CYLLECTBEHHO PaCLUMPUTL apCeHas Ho-
BOW reHepaumu.

A 3Ta HOBas reHepauus, Kak 1 3JIeKTPO3HepreTmka,
B LeSIoM HeMuHyeMo 6yneT MHOroyknagHoi. Henpaso-
MepHO roBOpPUTbL 00 anbTepHaATUBHOM aHEepreTuke: unu
Ha 6a3e TOMNUBHOW reHepauum (yrosbHbIX WU ra3oBbIX
T3C), nnu ¢ nomowbio BU3, ASC (Bknoyas peakTopsl
Ha ObICTPLIX HelTpoHax), unn FAC (BkoYas NpUANB-
Hbl€ CTaHUMKN), KOCMUYECKME 3NIEKTPOCTAHLN UNUN MU-
HUAKKYMynsaTOPb! 4151 ObITOBLIX 971eKTPonprubopos.

«QneKTpuyeckuii Mmp» noTpebutens 4pessblyaii-
HO MHOrorpaHeH. 9TO — «yMHble» 39HeproadpdekTmB-
Hble AoMa, 0B0pyaOBaHHbLIE PA3/IMYHON TEXHUKOW AN
obecneueHuns komdopTa 1 ynobctea xusHu. B mupe
n3BecTHo 6onee 500 pasnunyHbiX BUAOB ObITOBO 3neK-
TPOTEXHUKU: OT UHAUBUAOYANbHbIX BUO3HEPreTU4ecknx
N OU3NONOrMYECKNX MeOULMHCKMX NMPpubopoB A0 OC-
BETUTESIbHbIX YCTAHOBOK 6€3 UCMN0Ib30BaHUS flamMn Ha-
KanMBaHWs, OT CTPOUTESIbHbLIX KOHCTPYKLUIA WU naHenemn
CO BCTPOEHHbLIMM 9NEKTpOHArpeBaTensaMmn oo ynpaens-
€MbIX YCTAaHOBOK KIMMaT-KOHTPOSA (KOHANLMOHEPOB U
BO3ayxooborpeBaTtenen, BEHTUAATOPOB W YBAAXHUTE-
nemn, namn 4YnxeBCcKoro u uHgpakpacHbIX n3nyyatenemn),
He roBOps yXe 0 KyXOHHbIX KoMBainHax, ycTaHOBKax nu-
LenpuroToBieHUs 1 yTunmaatopax ObITOBbIX OTXOO0B.
M xoTsa cerogHs 60onbllas HacTb 3TOW BbITOBO TEXHUKMN
NUTaeTCs OT PO3eTkU, ObICTPO pacTeT A0S YCTPOMUCTB
CO BCTPOEHHbLIMU UCTOYHMKAMW MUTAHUS, B TOM 4Yucne
MUKpOaKkymMynaTopamMmu. A eLe 6bicTpee — HOBbIE BUAbI
3NeKTPOdPUINYECKUX N SNEKTPOXUMUNYECKUX NPUOOPOB,
paboTauwme He Ha TPaAULMOHHbBIX UCTOYHMKaAxX (Nepe-
MEHHOIr0 UM MOCTOSIHHOIO TOKa C aganTepamMun) U He ¢
MOMOLLbIO 3apsiaHbIX YCTPOMCTB, @ HA BMOPE30HAHCHbIX
npuHUMNax, Nbe3okpucTamimyecknx addektax, BOJ-
HOBLIX YCUUTENAX PA3/IMYHOIO NPOUCXOXOEHUS.

Ewe 6onee WMPOKMIA CNEKTP BO3MOXHbIX 3HEPro-
YCTAHOBOK CBS1I3aH C TPaAHCMOPTHO-MPOMbILLIEHHbIM
CEKTOPOM.

MToMUMO pasBUTUS AINTUN-UOHHBLIX U BOOOPOLAHbBIX
aKKyMyNaTOPOB ANg 3/iekTpomobunen (M4Horo n o6-
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LEeCTBEHHOro TpaHcnopTa), pa3pabaTbiBaloTca U Ha-
XoOdaT Bce 6osiee LWNMPOKOe NPUMEHEHME UMIMYJIbCHbIE,
TepMOMExXaHN4YeCkue U B3PbIBHbIE YCTAHOBKM Ana 06-
paboTku MaTepuasnos.

ONeKTPOXUMUA M HAHOTEXHOJSIOrMU MO3BOJSIOT
co3aaBaTh HOBblE Martepuanbl M KOHCTPYKLUMW C 3a4aH-
HbIMW CTPYKTYPHLIMW MEXaHUYeCKUMU N PU3NYECKUMU
csoncTeamu. lNpu 3TOM BCE BO3MOXHbIE (PUIMKO-XN-
MWYECKNE peakLMm OCHOBaHblI Ha NCMOJIb30BAHUN MPO-
ueccos npeobpas3oBaHnsa OOHUX BUOOB 3/1EKTPUUYECKON
3HEeprun B Opyrmve, He OrpaHuyMBasiCb TOJIbKO CTaH-
OapTHbIMW 3JIEKTPOMArHMTHBIMM ApPOLEeCcCaMu 4acTo-
Tom 50 Iy,

3TO NoHyxaaeT 60see WMPOKO paccMaTpuBaTh BCIO
COBOKYMHOCTb 3HEpreTuyeckmx npeobpasosaTesien,
Clyxawmx Kak s W3MEHEHUS NapamMeTpoB 31eKTpu-
4eCKOro TokKa, Tak 1 peleHus 6osee WMPOKOro kjacca
3a4a4 GOPMUPOBAHUS «3NEKTPUHECKOTO MUpa», B TOM
4yucrne n cornacoBaHus HOBbIX NOTpebuTenen U HoBOM
reHepaummn.

Tak, Hanpumep, ONS MOJYyYEHUS TYronaaBkUx Ma-
TEPUanoB C NMOMOLLbIO TOKOB CBEPXBbICOKOW 4aCTOThI
00OblYHbIE SHEPrOYCTAHOBKMU HE FOOATCH, a C YCMEXOM
MCMOJIb3YIOTCH KOHLLEHTPATOPbl COJTHEYHOM SHEPTruu.

[na HaHeCeHWs TOHKMX MOKPbLITUA Ha Marepuabl
MOryT ObITb MCMOMb30BaHblI HE TPAAULMOHHLIE ranbBa-
HUYEeCKMEe YCTaHOBKM, a crneumasibHble 371IeKTPOXUMU-
yeckune anekTponusepbl. CynepkoHAeHCcaToOpbl MOryT
€c03[aBartbCqa C UCMNONb30OBaHNEM MeMOpaHHbIX 610-
SHEPreTUYEeCKX TEXHOJIOTUMN.

ATOMHbIE CTaHUMN UMEIOT BO3MOXHOCTb HE TOJILKO
reHepupoBaTb 3JIEKTPUYECKYIO 3HEPruio no rpaduky
Harpys3kun, HO U BMECTE C MOLLHbIMW HaKoNUTeNnamMu, 3a-
rnacatoLm1mMm 3HepPruo B HOYHbIE Yackl, OyayT npeacras-
NATb OHEPreTUYeCcKne LLEHTPbI A8 NMUTAHUS KPYMHbIX
notpebuTeneli TENIOM N 3IEKTPUYECKON IHEPrunen.

TpureHepauna Tenna, 3NeKTPUYECKON SHEeprum u
XoJi04a MOXeT ObITb afiekBaTHa NnotTpebutenam, B pas-
HOWM CTEerneHn 3amHTEepPeCOBaHHbIM B UCMOIb30BaAHUM
BCEX 3TUX PECYPCOB, HAaNpuMep, NpeanpuaTUaIM Kpuo-
reHHoro npoduns.

MmaposHepreTuyeckne ycTaHoBKKU LIenecoobpasHo
MCMNoNb30BaTh HE TOJIBKO A9 NMPOU3BOACTBA 3/1EKTPU-
YECKOW 3Heprum, HO U Oas yrnpaBieHus BOOHLIMW MO-
ToKamMu onsa nppuraumu u 60pbbbl ¢ HABOOHEHUAMU, a
Takxe s 3J1eKTponM3a BoAbl U NOJiy4eHna Bogopoaa.

MpumepoB Takoro HecTaHAApPTHOro (He MoHocne-
LUMann3npoBaHHOro) noaxoaa K reHepauum u notpe-
ONeHNI0O 3HePreTUYECKUX PECYPCOB A0CTATO4HO MHOMO
yXe cenyac, a byaylias sHepretTMka CTaHeT KOMIiek-
COM [OJ15 LUIMPOKOIro MCMONb30BaHUS BCEX BUOOB SHEP-
My N9 COOTBETCTBYIOLLMX MoTpebutenen LMPOKOro
npopwuns.

lMpuMeHeHne HOBLIX MaTepuanoB Afid CUNOBOro
9HEPreTU4eckoro U 9NeKTPOTEXHMYEeCKoro obopy-
[0BaHVA MO3BOMMIO YBENMYUTb MJIOTHOCTb SHEpPruu,
npeobpasyemMoi Ha 0ObekTax a/IeKTPOIHEePreTukn, a
TakXe MoOBbICUTb PECYPC U NPOOONXNTENIbHOCTb MEX-
CEPBUCHOI0 (MeXpPeMOHTHOr0) UHTepBana. Pa3BuTtblie

MHOOPMALNOHHbIE CUCTEMbI AMATHOCTUKM U KOHTPONA
COCTOSIHUSA 0D0pYyAOBaHWs, B TOM 4YUCJIe BCTPOEHHbIE
CUCTEMbl OMArHOCTUKU, MPenocTaBuIM BO3MOXHOCTb
rmbKoro noaxoja K onpeLeneHuto AonyCTUMON Harpys-
KU 1 HEOBXOOMMOCTU MPOBEOEHUA TEXHUYECKOTro 06-
CNY>XUBaHUS.

OCco6eHHO MHTEHCUMBHOE pas3BUTUE TEXHOJIOTUIA B
HacTogwee Bpemsa Habnogaetcs B 061actu CBepx-
MOLLHbIX OalbHUX 3/eKTponepenay, Heo6xoaMmbix O
CBA3U KPYMHbIX MCTOYHUKOB 3NEKTPO3HEPIrun N LEH-
TpOB NOTPebneHns, 1 pacnpenenuTenbHOro cektopa
33C, 4T0 OTpaxaeT 0OLLYI0 TEHAEHLMIO K BO3PACTAHMIO
ponu notpebutenen n Beca pacnpeneseHHon reHepa-
umn. B cBA3M ¢ 9TMM HeoBX0AMMO BblAENUTL Pa3BUTUE
BbICOKOBOJIbTHOM Npeobpa3oBaTesibHOM TEXHUKU U Bbl-
COKOaMMEPHOM TEXHUKN Ha HU3KOM HanpPsXeHnu.

TexHonornyeckoe pasBUTME CBA3AHO HE TOJILKO C
POCTOM TEXHUYECKUX MapamMeTPOB CUIIOBOTrO BbICOKO-
BOJIbTHOro o6opyaoBaHua. Hanpumep, pa3suTtme anek-
TPOTEXHMYECKON MNPOMbILLIEHHOCTU MO3BOJSIUIO MOBbI-
CUTb HAOEXHOCTb BblKNtOYaTenen, KabenbHbIX NUHUNA,
npeobpasoBaTteneii BMAA TOKa, YTO MOSOXUTENbHbLIM
06pa3om ckasbiBaeTCcs Ha HaAEeXHOCTU BYHKLMOHUPO-
BaHMa 93C 1 NpenocTaBgeT HOBblE BO3SMOXHOCTW A1
HOBbIX CXEMHbIX PELUeHNn B Pa3BUTUN INEKTPUYECKON
CeTn, KOMMYTALMOHHbIX y310B IOC, CxemMm 3NeKTpo-
cHabxeHusa notTpebuTenen.

[ToaToMy OOHOW 13 BaxHbIX 33124 3HEPreTu4ecko-
ro ¢opcainta J0mKHO cTaTb GopmMupoBaHue OaHka
HOBbIX TEXHONOrM, MOCTPOEHHOIO HE MO OTPaCeBoOMY
MPUHLAMNY, @ N0 NPUHLMMNY MOAY/IbHOrO MOCTPOEHUS CU-
cTeMbl. 3Ta cuctema cobupaeTcs Ha 6ase OTOesbHbIX
6110KOB — OTAENbHbIX TEXHONOMMYECKNX YCTaHOBOK, pe-
ann3yloLWwmx ToT UKW WHOW 3SHEPreTUYEecKkuii npoLecc,
HO CUCTEMHO KOHCTPYUPYEMbIX U MHTErPUPYEMbIX B 00-
LLYIO MHOIOCBSI3HYIO CeTb. TeéM caMbiM MOTryT ObITb MoO-
JlydeHbl (CMHTE3UPOBAaHbI) TEXHOIOMrMYEeCKne CUCTEMBI C
3apaHHbIMY cBoMicTBaMu nmbo obecneynBalLLMMN Ka-
4YEeCTBEHHO HOBbIN 3 deKT.

Maoeonornsa nocTpoeHus Takoro 6aHka npegcrasie-
Ha B pabotax N3C [2], HO ocHOBHas 3aga4a — caoenath
ero npegmMeToM MHOrOCTOPOHHEro GopPMUPOBAHUS U
MCMoNb30BaHUA AN NMHHOBALMOHHOIO Pas3BUTUSA dNek-
TPOSHEPreTnKu,

VMIHHOBaLMOHHOCTb — 3TO HE CaMOLENb, a TOJIbKO
CpencTBo Ana co3faHna 3HeproaddekTUBHOM anek-
TPOSHEPreTuUKKn, KoTopas A0JIKHA OTNINYATLCH HE TOJIb-
KO 3HeprocOeperawwmmm xapakTepucTmkamm, HoO U
HOBbIM pPe3ynbTaToM, pacLUMPSAOLMM CNekTp aHepre-
TUYECKUX YCNYT AN HACENEHNS N CO34al0LLNM BO3MOX-
HOCTW Ka4eCTBEHHOr0 YJNy4YlUeHUs NMPOU3BOACTBEHHbIX
M COoUMalbHbIX XapakTeEPUCTUK UCMONb30BaHUA 3NeK-
TPO3HEepPruu.

KocTtak 6aHka [OMKHbI COCTaBUTb MPOPbLIBHbLIE TEX-
Honoruu, Tpebylimne Kak UCMONb30BAHNA HOBEMLLMX
GyHOAMEHTaNbHbIX 3HAHUM B 3HEPreTUKe N CMEXHbIX
Haykax, Tak 1 opraHmsaumm BCEro uukia — oT uaeu oo
3aMKHYTOM LUMPOKO MCMOJIb3YEMOW TEXHONOrM4eCcKom
CUCTEMBbI.
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COCTOAHUE N MNMEPCIEKTUBbI

KntoyeBbiM 3BEHOM B Takoli CUCTEME CTaHEeT TBOpYe-
CKMI YyenoBek, cnocobHbIN MOHVUMaTb U GOPMUPOBaThL
MCXOOHbI 3amMbiCen SOS, yyacTBOBaTb B UHTENNIEKTY-
anbHOM MPOEKTMPOBAHUM MHOFOYKIaAHON U MHOro-
CBA3HOWN 3HepreTukn Ha 6a3e Smart- n Super Grid, a
Takxe CrnocobHbIn 00y4aTbCa HOBENLIMM TEXHOOMUAM
M y4nTb 3TOMY NoapacTatoLLiee NokosieHue.

Mon pa3paboTky WHHOBALMOHHBLIX TEXHOMOIUA He-
06x0anmMo GopMUPOBaHME HOBbIX TBOPYECKMX KOIEK-
TUBOB U3 Yucna cneunanmcTos PAH, By30B, OTpacneBbix
HUW, BrusHec-koMnaHnin 1 rocyaapCTBEHHbIX CTPYKTYP.

Ho rnaBHbLIM B 3TUX KONNEKTUBAX O0SXKEH CTaTb CU-
CTEMOTEXHUK — WAEO0NOr U CUCTEMHbIN MeHenxep Ong
NOCTaHOBKM 33434 U COBMECTHOW opraHusaunmn pabo-
Tbl. [T0O3TOMY 00 PacCMOTPEeHUs NPeasioxXeHnii no ¢gpu-
HaHCUPOBAHUID TaKMX KOMMJEKCHbIX paboT Heobxoau-
MO BbIfEJIEHNE CneumanbHbiX FPaHTOB Mo UAe U nog,
BO3MOXHbII Ka4e€CTBEHHO HOBbIN pe3ynbTat GopmMu-
pPOBaHNA Takmx TEXHONOrMYecKmMx Lernoyvek n3a obuero
6aHka. Mo cytn gena, 6aHK HOBbIX TEXHOMOMMIA O0IKEH
cTatb 94poM GU3NYeckoro n GruHaHcoBoro GpopmMmupo-
BaHNA MHHOBALMOHHOW 3HepreTukn 6yayuiero. A ero
obecneyeHne OOMKHO CTaTb NpeameTom 3ab0oTbl Kak
rocyfapCTBEHHbIX (B10aXEeTHbIX) POHA0B, TaK 1 YACTHO-
ro 6usHeca — NoTpPedUTENSA HOBLIX TEXHOJIOMMIA.

Ewe ogHon kpynHoi npo6nemMoii MHHOBALMOHHOIO
Pa3BUTUA NTIEKTPOSHEPreTUKU A0IKHO CTaTb GOpPMUpPo-
BaHve EQuHol aHepreTnyecko CUCTEMbI HOBOIO MOKO-
neHunsa EC-2.0. B otnunuuve o1 ES3C coBeTCKUX BPEMEH,
asngoLwenca obpasLomM cynepobbeamHeHnsa 0na ceoe-
ro spemeHu, EC-2.0 gonxHa GopMrUpoBaTbCa HE TONLKO
KaK COBOKYMHOCTb GU3NHECKUX (IMHENHBIX N NOACTaH-
LIMOHHbIX OOBEKTOB, CETEBbIX U MEXCUCTEMHbLIX Npeosd-
pasoBartesiein) KOMMYHUKaLWii, HO U Kak SO0S-eanHCTBO
BCEX CUCTEM, 3HEepreTu4ecknx, TPaHCMOPTHbIX, B TOM
4yune ¢ NepeBo3KaMu ChipbEBLIX U NepepaboTaHHbIX TO-
BApOB CO CKPbLITOM 3HEpruen (yrns, B0oopoaa, LBeTHbIX
MeTannos, CII, MOTOPHOro Tonnnea n Apyrux aHepro-
XUMWNYECKNX MPOAYKTOB), a TakXe MHPOPMaALMOHHLIX (B
TOM 4YUCIIE PbIHOYHBIX) CUTHAN0B, MHCTUTYLMOHAbHbBIX
ceaAzen. EC-2.0 oxBaTbiBaeT HE TOJIbKO 30HY CUMHXPOH-
HbIX CBSi3el Mexnay OTAENbHbIMU MeXPermoHabHbiMU
M MEXrocyaapCTBEHHbIMU CUCTEMaMU, HO U ABNAET-
cqa rnobanbHol ceTblo Super Grid — MHbPaACTPYKTYpPOI
Bcen EBpasun [3].

Ee otnnynteneHble ocob6eHHOCTU:

- paspeLueHne orpaHn4yeHni napannensHon paboThl
CUCTEM 3a CHYeT CO34aHUs MEXCUCTEMHbIX npeobpa-
3o0BaHun (BIMT, CMWNH, kabenbHbiXx CBEPXNPOBOAALLMX
BCTABOK M CUCTEMHbIX HAaKONUTEenein pasnmiHoro Mexa-
HUYECKOro, WHAYKTUBHOIO, rMApO0akKyMysnpyoLLero,
MHEBMAaTMHECKOro Tuna), obecnedmBaloWnx 3pdekT
«CK1aanpoBaHUsS» SHEPTUU;

- BO3MOXHOCTb MHTErpauun ¢ OpyriuMu TpaHcnopT-
HbIMU CBSI3SIMM 33 CYeT COrTaCOBAHHOIO WCMOMb30Ba-
HUS CbIPbEBbIX 3HEPrOKOMMYHMKALMA (ra3onpoBoaosB,
YrneBO3HbIX A0POr, BOAHLIX MapLupyTOB), BO34YLUHbIX
JIMHWIA 3nekTpornepenay u NnepeBo3Ko 3HEProHocuUTe-
nen B nepepaboTaHHOM BULOE;

- UHTeneKTyann3auus ceaseit, 06beanHAWMX OT-
OeNbHble PervoHalibHble U MOHOMPOAYKTOBbIE CUCTE-
Mbl 32 cH4eT MHDOPMALMOHHOIo egUHCTBA U COrNaco-
BAHHOTIO yrpaBeHuns.

EC-2.0 — aTO uHTEenneKkTyanbHasa n camopas3suBsaio-
wasca Super Grid, cospgalollas ycnoBus O nogxsio-
YEHUS K Hel kak 60bLUMX TEHEPUPYIOLLINX LLIEHTPOB, Tak
1 pacnpeneneHHon no TeppuTopun reHepaunm, Kpyn-
HbIX TEPPUTOPUANTIBHO-MPOMbILLMIEHHbLIX KOMMIEKCOB U
flokanbHbIX NoTpebuTenei.

Tem cambiM oHa o6ecnedynBaeT o6begnHeHne pamno-
HOB Cc 6oraTbiMuK 3anacamu NpupoAHbix TAP 1 LLeHTPOB
UX MPOMBILLIEHHON nepepaboTky U UCMOJIb30BaHUS,
oObeanHeHe LEHTPaNM30BaHHbIX U OeUeHTPannso-
BaHHbIX CUCTEM 3HEeprocHabxeHus.

Ctpyktypa EC-2.0 — 370 couyeTaHue LenoYeyHbix
cxem oObeauHseMbIX 3Heprocuctem Ypana, Cubupu
1 JanbHero BocToka, a Takxke S4eUCTbIX CXeM MO Xoay
006beanHEeHUs OTOEMbHbIX LUMPOTHBLIX U MepUananbHbIX
HanpaeneHun: Boonb TpaHccnba n BCTO, BAMa u ra-
3onposoga «Cuna Cubupu», sgons Cesmopnytu u «Ho-
BOrO LLIEIKOBOrO NyTu» B pamMkax obuiero TpaHcespa-
3UNCKOro nosica pasBuTus.

MpuHuunuansbHoit ocobeHHocTbio EC-2.0, kak u
BCEN WHHOBALMOHHOW 3/1EKTPO3HEPreTUKM, aBndeT-
CH TO, 4TO OHa npepcTasfseT coboli He cTaTU4ecKylo
PU3NKO-TEXHNYECKYIO CUCTEMY C MHDOPMALMOHHbLIMU
CBA3SMU, a «KUBYIO» 4YeJIOBEKO-MalUUHHYIO (3pratu-
4yeckylo) cuctemMy, KoTopas He npocTo obcnyxusaeTt
Homo Sapiens n 06wwecTBo B LUenoM, a gesnaeT 4eno-
BEKa COLMaNbHOro TBOPLLOM U KOHCTPYKTOPOM Oyay-
wero. NutennektyaneHocTb Smart Grid n EC-2.0 go-
CTUraeTcs He 3a c4eT poboTulaLnm TeXHNKK, a 3a cHeT
HOBOr0O METACUCTEMHOro npuHUMNa ob6beanHeHus
PU3NYECKNX BO3MOXHOCTEN HOBbLIX TEXHOJIOTMYECKUX
KOMIMJIEKCOB M YEJIOBEYECKOrO dakTopa.

OneKTposHepreTnka Mpyv 3TOM CTAHOBUTCHA He
CPenCcTBOM Xn3HeobecneyeHns noTpebHocTel couny-
Ma, a BMECTe C YeJIOBEKOM — CUCTEMOW XU3HeaeaTe b-
HOCTU o6uecTBa 1 rocyaapcTaa.
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