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NHHOBAIINMOHHOE PA3ZBUTUE DJEKTPOOHEPI'ETUKHN POCCHUH

OpHOM U3 TTIaBHBIX LEJIed HOBOW SHEPreTUUECKOM NOIUTUKN Poccun siBisieTcst Kype Ha
IIyOOKYIO /IeKTpU(UKAINIO BCEH 3KOHOMHKH U COIIMAIIEHOTO CEKTOpa CTPaHbl. JTO
npeonpeaenseT He0OX0AMMOCTh MHHOBAIMOHHOTO PAa3BUTHUS DJIEKTPOIHEPTETHKH, KOTOPAs
paccMaTpUBaeTCs HE KaK OTPacilb, a KAK CUCTEMA CHCTEM, BKIIIOYAIOIIAS U «3JIEKTPUIECKUN
MUP» NIOTPEOUTENIS, U «YMHYI0» HH(PPACTPYKTYpPHYIO CE€Th, U SJHEPTOMH(DOPMALIIOHHOE
oobenuHenne EDC-2.0. B craThe nokazaHbl BO3MOXHbBIE HAIIPABIECHHUSI METACUCTEMHOI'O
Pa3BUTHS JIEKTPOIHEPTETUKHU U ITyTH OPTaHU3ALMH €€ MHHOBALIMOHHOTO pe()OPMHUPOBAHUSI.

Kniouesvie cnosa: 31EKTPOIHEPrETUKA, CUCTEMA CUCTEM, «QIEKTPHUUECKUI MUP», CETEBast
UHPPACTPYKTypa, F3HeprouHpopmaionHoe oobeaunenne EDC-2.0.

INNOVATIVE DEVELOPMENT OF RUSSIAN POWER SECTOR

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 informational
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.

Key words: power sector, system of systems, «electric world», network infrastructure, power and
informational incorporation UES-2.0.

['my6okast anektpudukanus CTpaHbl MPU3HAHA OAHUM U3 BAXHEUIINX MPHOPUTETOB
HOBOMW DHepreTuyeckoit crpareruu Poccum [1].

Cpenn OCHOBHBIX BBI30BOB COBPEMEHHOCTH, OKA3bIBAIOIIMX HAauOOJIblIee BIUSHUE HA
Xapakrtep pa3BUTHS AIIEKTPO3HEPIETHUKH, BBIJICIISAIOTCA: MIOCTOSIHHBIN poct
9HepronoTpeOiIeHrs, B TOM YHCJIE DJICKTPONOTPeOJIeHUs; MOBBIIIEHHE TPeOOBaHUN K
HAJIe)KHOCTH YHEProcHA0XEeHHS U KauecTBY yCIYT KOHEUYHBIX NMOTpeOuTeneil; crpeMiaeHue K
WCIIOJIb30BAHMIO BCE 00Jiee HKOJOTHYECKH YUCTHIX MCTOYHHKOB DHEPTHMH W MUHUMHU3AIHH
HETaTUBHOTO BO3JICHCTBUS HA NPHPOAY; TioOanmm3anus pPBHIHOYHBIX OTHOIICHUH Ha
KOHTUHEHTAJIbHOM M MEXKOHTUHEHTAJIbHOM IPOCTPAHCTBE, B TOM YMKCIIE€ BHEJIPEHUE
PBIHOYHBIX OTHOIIEHUH B JJIEKTPOIHEPIETUKY .

Tax, na nepuon 10 2035 r. npeanonaraercst pocT 3eKkTponorpedienus B 1,6 pasa, a K
2050 r. — B 2 pa3a no cpaBHeHuto ¢ 2010 r. ¢ Temnamu, CyleCTBEHHO MPEBBIIAIOMINMU
cupoc Ha TOP B nenom. Ho cTparernuecku Ba’keH HE TOJBKO KOJMYECTBEHHBIH MacluTad
pa3BUTHS  DJEKTPOSHEPIeTUKHM, A  KayeCTBEHHAas  CTPYKTYpPHO-TEXHOJIOIMYECKas
TpaHchopMmalsi Kak caMO oOTpaciy, TaK M BCeX CBA3aHHBIX C HEH CErMeHTOB
HSHEPreTUYECKOr0 M 3HEPrONPOMBIILIEHHOTO CEKTOpa.

K coxanenuto, OCHOBHasi TEXHOJOrMUYecKas 0a3a 3JEKTPOIHEPTETUKU HMEET He
TOJIBKO ~ «IOYTEHHBIN» (Qusudeckuit Bospact (moutn 50% Bcero 000OpyaOBaHUS
anexkTpoctanmii u BJI anmekrpomepemau mpopabortanmu OGonee 40 ner), HO M ycTapena
MopaibHO (70% pacnpenenuTeabHbIX 3IEKTPUUECKUX CeTel BbIpabOoTalu HOPMATHUBHBIN
CPOK).



B otBer Ha BBI30BBI COBPEMEHHOCTH W3MEHSCTCS HAMpaBICHUE PAa3BUTHUS
AIIEKTPOIHEPTETUKN KAaK CHMOMO3 TAPMOHUYHOTO PA3BUTHUS OOJBIION M MaJION DHEPTEeTHUKH,
IpU KOTOPOM MOTPeOUTENh UTpaeT Bce OoJiee 3HAYMMYIO POJIb.

B nenom anexktposnepretuka TpedyeT He TOJBKO TEXHUYECKON MOJICpHU3AINH, HO U
MHHOBAIIMOHHOM TEpecTpoiiki MaTepuaabHOM 0a3bl, OpraHU3allMOHHOW CTPYKTYpbl H
CUCTEMBI yIIpaBJIeHUs (YyHKIMOHUPOBAHUEM U Pa3BUTHUEM €JIMHOM CUCTEMBI: MOTPEOUTEND —
NOCTaBILMK — IIPOU3BOJAUTEND (HArpy3Kka — CETh — FEHEPALINS).

OTO — M pa3BUTHE «IJIEKTPHYECKOIr0 MHPa» MoTpeduTeneld, U MOUCK HOBBIX
HCTOYHUKOB JHEPruM, B TOM UYHCJIE W HETOIUIMBHBIX, JI1 LEHTPAIU30BAHHOIO H
JEIEHTPATN30BaHHOTO JYHEprocHaOkeHus, U ¢opmupoBanne EnnmHol j3HepreTmyeckoi
cucTeMbl HOBOro nokojenuss EDC-2.0 ¢ ympasnsiemoir ”HQPACTPYKTYpOA.

OOHOBNIEHUE AIIEKTPOIHEPTETHKM HAa HOBOM TEXHOJIOTMYECKON OCHOBE Tpedyer
pelIeHNs TPeX OCHOBOMOJIAraromuX (M (pyHIaMEHTANbHBIX U MPAKTHYECKH 00YCIOBICHHBIX)
3aja4:

- NPOBEJIEHUE  CTPYKTYPHO-TEXHOJIOrMYecKoro ¢opcaiita u
¢dbopMupoBaHHEe HOBOTO OOJIMKA HHEPTeTUKU OyayIIero, a B COOTBETCTBUU C
3TUM (popMHUpOBaHUE OaHKa MHHOBAIIMOHHBIX TEXHOJIOTHI Ha CPETHECPOUHYIO
U 1I0JTOCPOYHYIO NTEPCIEKTUBY;

— CO3/JaHME LEIOCTHOM CUCTEMbl MHHOBAIIMOHHOTO Pa3BUTHUS — OT
(byHIaMEHTaIbHBIX IyTEH W MPOPBIBHBIX TEXHOJOTUH 10 MHTEIUIEKTYaIbHOTO
MPOEKTUPOBAaHUS HE TOJBKO OTACNBHBIX JHEProOyCTaHOBOK, HO U
SHEPreTUYECKUX KOMIUIEKCOB, a TAKXKE MOJATOTOBKA KaJIPOB ISl KX OCBOCHUS;

- pa3paboTKa YacTHO-TOCYJIapCTBEHHOI'O MapTHEPCTBA C IIEJIbIO
SKOHOMMYECKOTO, MHBECTULMOHHOTO u UHCTUTYLIHOHAJIBHOTO
CTUMYJIMPOBaHUsl KaYECTBEHHOTO OOHOBJIEHHUSI CUCTEM M 0OecreueHus: 00Imux
MHTEPECOB HAyKH U OM3HEca, BIACTH U OOIIECTBa.

B naHHON cTaThe Aenaercs NOMbBITKA IOKA3aTh BO3MOXHBIE IyTH U MPUOPUTETHI
pelmieHusl A3TUX 3aJad JJIg BCEro AJIEKTPOIHEPreTHUYECKOro Komruiekca. IIpu stom
AJIIEKTPOIHEPreTUKAa HE pacCMATPUBAETCS KaK HE3aBUCUMas COBOKYMHOCTb TIE€HEpaluu,
pacnpeieneHust U Harpy3KH, U JJaxKe He KaK OTpaciib, LEIbI0 KOTOPO SIBIISIETCA 0OecrieueHue
HEOOXOUMOro  O0bemMa  JHEPromocTaBOK  (IMO0  TMPENOCTABICHUS  MOIIHOCTH).
DJIeKTpPOIHepreTuka — 310 Meracucrema (SoS — System of System, cucrema cucrem),
KOTOpasi OO0bEIMHSAET BCEX YYAaCTHUKOB OOILEro Ipolecca SHEProcHaOKeHUs B €IUHOE
1eJI0€, BKJIIOYAsi HE TOJBKO MX CHHXPOHHYIO pabOTy, HO M B3aUMOYBSI3aHHOE IO LIEJIEBOU
3aa4e ¥ KOHEYHOMY pe3yJbTaTy (pyHKIMOHUPOBAHUE U PA3BUTHE BCETO KOMILJIEKCA.

[lenpro ANEKTPO’HEPIETHUKM HOBOTO IIOKOJIEHMS SIBISIETCSI KaK HAJIeXKHOCTh U
3¢ (PEeKTUBHOCTh (PKOHOMHUYECKAsi, TEXHOJOTHYECKass M CONHalbHAsg) BCEH CHCTEMBI
OPHEPrOCHAOKEHHsSI HAa TEPPUTOPHH CTPAHBI, TaK M €€ CTHUMYJIUpYIOIas poJib JapaiiBepa
SKOHOMHYECKOT'O pPa3BUTHUSL PETMOHOB.

['maBHBIM UHCTPYMEHTOM JTOCTHXKEHUS STOTO IIEJIEBOTO Pa3BUTHUS IIEKTPOIHEPTETHUKU
SBIIETCA ~ WHHOBAIIMOHHOCTb,  OOecneuMBaroniasi  KauyeCTBEHHO  HOBBIA  OOJHK
«AIIEKTPUUECKOro Mupa» norpedureneit 1 Enunoit sneprernyeckoit cucremsl EQC — 2.0.

DTO JIOCTUraeTcsl TaKKe MyTeM pa3BUTHS MH(PACTPYKTYpbl, OOECIEUNBAIOIIEH KaK
UHTETPAlMI0 PErHMOHOB (KPYNHBIX TEPPUTOPHAIBHO-IIPOU3BOICTBEHHBIX KOMIUIEKCOB H
paccpeloTOYCHHBIX MOTpeOuTeNnel) B €AMHBIM AJIEKTPOIHEPTeTUUECKUN KOMILIEKC, TaK H
CTUMYJIMPOBAaHWE  TOSIBJICHWS  HOBBIX  MOTpeOWTENel B KOMMYHaJIbHO-OBITOBOM,
TPAHCTIOPTHOW W TPOMBIIUICHHONW cdepax g pocTa KadecTBa J>KU3HU HACENEHUS U
MIPOU3BOIUTENBHOCTH TPYAA 32 CUET Ty OOKOM INeKTpUPHUKAIIUH.
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CTpyKTYpHO-TEXHOJIOTHYECKHI (OpcalT (I1eeBOe BUACHUE) SICKTPOIHEPTETHKU —
3TO, MPEXJE BCETO, TPCHIBI W MPOTHO3bI Pa3BUTHS CIPOCA W MPOU3BOJACTBA (MACIITAOBl H
HAnpaBJIEHUsI  JJIEKTpU(UKALMM, AaHAJIW3  CTPYKTYPHBIX CXEM  MEXKPETrHOHAIbHBIX
9SHEProoObEIMHEHNH U JIOKAJIbHBIX DJHEPIeTUYECKUX CHCTEeM, (OPMUPOBAHHE HOBOM
TEXHOJIOTMYECKON IMIaT(POPMbl HUHTEIUIEKTYAJIbHOU (SHEPrOMH(POPMAIIMOHHON) 3HEPreTUKU
u OaHKa HOBBIX HPOPBIBHBIX TEXHOJOTHMH TreHepaluH, Nepeladyd U KOMIUIEKCHOTO
UCIIOJIb30BAaHNs HOBBIX THIIOB SHEPIrOYCTaHOBOK Y ITOTPEOUTEIIS.

K coxanenuto, B TojgHOW Mepe Takoro (Qopcaiita B Hamiel cTpaHe TaKk W HE
npoBefeHo. CyIIecTBYIOT OTHAEIbHBIE OOCTOSITENIBHBIE HCCIIEIOBAaHUSA II0 BapHaHTaM
pazsutusit B, 31ekTpoMOOMIIBHOTO TpaHCTIOpTa, ENMHOW HAallMOHATBLHON 3JIEKTPHYECKOU
cetu (EHDC), HO Bce OHM MPOBE/ICHBI C MTO3HIIMH JIOOOMPOBAHMS TEX WJIM WHBIX MHHOBAITUH,
ocTaBisia 0€3 BHUMaHUA OOLIUI Ka4eCTBEHHBIA OOJHMK 3JIEKTPOIHEPIETUKH B IeIOM. Takas
dbyHnaMeHTanbHasl 3a/Jada — O3TO IMpeporatuBa HE OTACNIbHBIX KOMIAHUN U Jaxe He
MUHUCTEPCTB, a Mpexjae Bcero Poccuiickoil akageMun Hayk, IJle, K COXAJICHUIO, TIOKA UTO
OTCYTCTBYET KOMIUJIEKCHAsi MpOrpaMMa CHCTEMHOTO Pa3BUTHUS  3JIEKTPOIHEPIE€TUKH.
MHOXecTBO pabOT MOCBALICHO OTAEIbHBIM (YHIAMEHTAJIbHBIM HCCICIOBAHUSAM HOBBIX
IPHUHLMIIOB TeHepauuu (TpUTreHepalus, 3JEKTPOB3PbIBHBIE TI'€HEPATOPbI, HWMITYJIbCHBIE U
BUXPEBBIE HHEPrOYCTAHOBKH, 3JIEKTPOXMMHUYECKUE HCTOYHUKUM TOKA, TEPMOSAECPHBIE
PEaKTOPhI U PEaKTOPHI Ha OBICTPBIX HEUTPOHAX, OT/IEIHHBIC CXEMBI COTHEYHON YHEPTETHKU U
T.11.). HO B 11e710M M3 3TUX pa3pO3HEHHBIX pa0doT, MPOBOINMBIX BO MHOXKECTBE JIabopaTopuit
u uHcTuTYyTOB PAH, moka He ckiagpiBaeTcs TOT OyIyIIUid OOJIMK 3JIEKTPOIHEPIEeTHUKH,
KOTOpBI OyAeT OCHOBaH Ha NPOPBIBHBIX TEXHOJOTHUAX, MO3BOJIAIOMIMX CYIIECTBEHHO
pacIIMpUTh apceHal HOBOM reHepalyi.

A »Ta HOBas reHepanusi, Kak U JJIEKTPOIHEPreTHKa, B 1LI€JIOM HEMHUHYyEeMO Oyner
MHOroykyiagHoi. HempaBoMepHO roBopuTh 00 anbTepHATUBHOM SHEpreTUKe: WM Ha Oase
TOIUTMBHOM reHepainuu (yroiapHbiX U ra3oBbix TOC), wiu ¢ nomonisio BUD, ADC (Bkitouas
peaktopsl Ha bH) nnu ['DC (BkIt0Yast NpUJIMBHBIE CTAHIINM ), KOCMUYECKHUE 3JIEKTPOCTAHIIUN
VI MUHUAAKKYMYJISITOPBI TSI OBITOBBIX AIEKTPONPHOOPOB.

«DNEKTPUYECKUN MUP» TOTPEOUTENST YPE3BHIYAIHO MHOTOTPAHEH. DTO — «yMHBIE)
9HEprodPpeKTuBHbIE JI0Ma, OOOPYIOBaHHBIC PA3IUYHOW TEXHUKOW Uig oOOecredeHus
koMdopTra U ygoOctBa xxu3Hu. B mupe m3BectHo Oosiee 500 pa3inuuHBIX BUIOB OBITOBOM
MEKTPOTEXHUKH: OT HWHAUBUAYAJbHBIX OHOIPHEPreTUYECKUX U (PU3UOJIOTUYECKUX
MEAUIMHCKUX TPUOOPOB JI0 OCBETUTENbHBIX YCTAaHOBOK 0€3 HCIOJIb30BAHUS JIAMII
HAKaJMBaHUS, OT CTPOUTEIbHBIX KOHCTPYKUMH W TaHeJed €O  BCTPOEHHBIMU
JIEKTPOHArPEBATENSIMH /10 YIPABISAEMbIX YCTAHOBOK KJIMMAT-KOHTPOJIS (KOHIUIIMOHEPOB U
BO3JyX0ooOorpeBareyieii, BEHTWIATOPOB M  YBIAXKHUTENEW, JiaMn  YMKEBCKOIO H
uH(ppaKpacHBIX H3IIydaTeneii), HEe TOBOPA yXKe O KyXOHHBIX KOMOalHax, yCTaHOBKax
MUIICTIPUTOTOBJICHUS W YTHIH3aTOpax OBITOBBIX OTXOJ0B. M XOTs ceromnst Ooybiiasi 4acTh
9TON OBITOBOM TEXHUKH TIUTAETCS OT PO3ETKH, OBICTPO pacTeT O0Jisl YCTPOHCTB CO
BCTPOCHHBIMH HMCTOYHMKAMH THTAaHHSA, B TOM 4YHCJIE MHUKPOAKKYMYJSTOpamHu. A erie
ObIcTpee — HOBBIE BHJIBI AJIEKTPOPUZUYECKUX U DIEKTPOXUMHUYECKUX MPUOOpOB,
paboraroliue He Ha TPAJAULMOHHBIX UCTOYHHMKAX (IIEPEMEHHOr0 WM TMOCTOSHHOTO TOKa C
ajanrTepaMu) U HE C MOMOUIBIO 3apsAHBIX YCTPOMCTB, a Ha OMOPE30HAHCHBIX MPUHIIMIIAX,
bE30KPUCTATHYECKUX 3P (PeKTaxX, BOTHOBBIX YCUIUTENAX PA3INYHOTO IPOUCXOKICHUSI.

Eme 6onee mupokuii CEKTp BO3MOXKHBIX SHEPrOyCTAHOBOK CBSI3aH C TPAHCIOPTHO-
MPOMBIIIITIEHHBIM CEKTOPOM.

[Tomumo  pa3BUTHS  JUTUH-MOHHBIX W BOJOPOIHBIX  AKKyMYJSITOPOB IS
IEeKTpoMOOUyIe (JIMYHOTO M OOIIECTBEHHOTO TPAHCIIOPTA), pa3padaThIBAlOTCA W HAXOMIST
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Bce Oojee IMUPOKOE NPUMEHEHHWE WMITYJIbCHBIE, TEPMOMEXAaHMYECKHE W B3PHIBHBIC
YCTaHOBKH /7151 00pabOTKU MaTepHaoB.

DJIEKTPOXHMMHUSL M HAHOTEXHOJOTHM TO3BOJISIOT CO3/1aBaThb HOBBIE MaTepualbl U
KOHCTPYKIIUU C 33/IaHHBIMH CTPYKTYPHBIMU MEXaHUYECKUMU U (PU3UUECKUMU CBOICTBaAMHU.
[Tpu sTOM BCE BO3MOXKHBIE (PU3MKO-XMMHUYECKHE DPEAKIMM OCHOBAHbI Ha HCIOJIb30BAHUH
IPOLECCOB MpeoOpa3oBaHUsl OJHUX BHJOB DJJIEKTPUYECKOM SHEprum B JApyrue, He
OrpaHUYMBASICh TOJIBKO CTAaHAAPTHBIMU 3JEKTPOMAarHUTHBIMU IIporieccamu yactotoi 50 I'm.

OTO MOHYXJaeT 0ojiee MIMPOKO paccMaTPUBATh BCIO COBOKYITHOCTb YHEPreTUYECKUX
npeoOpa3oBareseil, ClIyKalux Kak i U3MEHEHHs MapaMeTpoOB 3JIEKTPUUYECKOTO TOKa, Tak
U perieHus 0oJiee MUPOKOTo Kiiacca 3a1ad (POPMHUPOBAHUS «IIEKTPUUECKOTO MHPaA», B TOM
YHCJIC U COTJIACOBAHUS HOBBIX TIOTPEOUTENICH M HOBOM reHEPAIIHH.

Tak, Hanmpumep, Mg NOJYYEHUS TYTOIUIABKUX MATEPUANIOB C IIOMOINBI) TOKOB
CBEPXBBICOKOM YaCTOThl OOBIYHBIE DHEPrOYCTAHOBKM HE TOIATCA, a C YCIEXOM
UCITIOJIB3YIOTCSI KOHLIEHTPATOPBI COJTHEYHOM JHEPIUH.

Jlis HaHeceHMsI TOHKMX MOKPBITMM Ha MaTepuajbl MOTYT OBITh HCIIOJIb30BAHbI HE
TPaAULMOHHBIE TaJlbBAHUYECKUE YCTAHOBKM, a CIELUAJIbHBIE DJIEKTPOXUMUYECKHE
anekTpoan3epbl. CynepKOHIEHCATOPbI MOTYT CO3/1aBaThCs C MCIOJIb30BAaHUEM MEMOpaHHBIX
OMOPHEPTeTUYECKUX TEXHOJIOTUH.

ATOMHBIE CTAaHIIMM MMEIOT BO3MOYKHOCTh HE TOJBKO I'€HEPUPOBAThH JIEKTPUUECKYIO
SHEPTHI0 MO TpaduKy HArpy3Kd, HO U BMECTE C MOIIHBIMH HAaKOMHUTEISIMHU, 3alacarolliMH
SHEPruI0 B HOYHBIE Yachl, OyayT MpPEICTaBISATh SHEPreTUUYECKUE LEHTPHI ISl MUTAHUS
KPYMHBIX TOTPEOUTENEH TEIIOM U DJIEKTPUIECKON SHEPTUEH.

Tpurenepauus Temia, 3JEKTPUUECKOM SHEPTUU M XOJI0Jla MOXET OBITh aJIeKBaTHA
NOTpEeOUTENsAM, B PABHOM CTENEHM 3aMHTEPECOBAHHBIM B HCIOJb30BAHMM BCEX O3TUX
pecypcoB, HallpuMep, NPEANPUATHAM KPUOTEHHOTO MPOQUIIS.

I'uaposHepreTnueckre yCTaHOBKH 11€7€COO0pa3HO HCIONb30BaTh HE TOJBKO IS
IIPOU3BOJCTBA JIEKTPUYECKOM DHEPrMH, HO M JUIA YINPABICHHUS BOJHBIMU IOTOKAMH JUISA
uppuranu 1 O0phObI C HABOAHEHHSIMH, a TaKXe IS DJCKTPOJIU3a BOABI M TOYYCHHS
BOZOpOAA.

[IpumepoB Takoro HeCTaHAAPTHOrO (HE MOHOCIEHUATM3UPOBAHHOTO) MOAXOAa K
reHepaluuy U MOTPeOJCHUI0 PHEPreTUUECKUX PEeCypcoB JOCTATOYHO MHOTO YXKe ceifuac, a
Oyaymiass »HEpreTHKa CTAaHET KOMIUIEKCOM JUIsl IIMPOKOrO HCIOJIb30BAHMSI BCEX BUOB
SHEPruu JJIsi COOTBETCTBYIOUINX MOTPEOUTENEH UPOKOTO MPOPHIIS.

[IpuMeHeHre  HOBBIX ~ MAaTepUAIOB I CHUJIOBOTO  DHEPreTUYECKOIO0 U
JNIEKTPOTEXHUYECKOTO  O00OpYZOBaHUS MMO3BOJWIO YBEJIWYHTh IUIOTHOCTH  SHEPTHUH,
npeoOpa3dyeMoil Ha OOBEKTax JJIEKTPOIHEPIeTUKH, a TakkKe IMOBBICUTh pecypc U
MPOJIOJKUTENIBHOCTh ~ MEXCEPBUCHOTO  (MEXKPEMOHTHOI0)  MHTepBana.  Pa3Burteie
WH(POPMAIIMOHHBIE CHCTEMBI TUATHOCTUKHA M KOHTPOJISI COCTOSHUS OOOpYJOBaHUS, B TOM
YHCJIe BCTPOCHHBIE CUCTEMBI IMarHOCTUKH, TTPEIOCTABIIIM BO3MOXHOCTh THOKOTO MOAX0/1a K
OTIPE/ICJICHNI0 JIOMYCTUMOM HAarpy3Kd H HEOOXOJAMMOCTH TMPOBEIEHUS TEXHUYECKOTO
00CITy ) KUBaHUA.

Oco0eHHO MHTEHCUBHOE pa3BUTHE TEXHOJOTUH B HAcCTOsIIEee BpeMs HaOIroAaeTcs B
00JacTH CBEPXMOILIHBIX JaJIbHUX 3JIEKTporepeaady, HEOOXOIUMBIX Ui CBSI3U KPYHHBIX
UCTOYHUKOB AJIGKTPOIHEPTHMH W IEHTPOB IMOTPEOJICHHS, U PACHPEICIUTEIBHOTO CEKTOpa
39C, 4uro oTpaxkaeT OOIIyI0 TEHACHLUUIO K BO3PACTaHUIO POJNIM TOTpeOHTEneil u Beca
pacmpeiecicHHOW TeHepanmuu. B CBA3M ¢ OTUM HEOOXOAMMO BBIJICIUTH Pa3BUTHE
BBICOKOBOJIBTHOM TPEOOPa30BaATEIHbHON TEXHUKH M BBICOKOAMIIEPHOW TEXHUKH Ha HU3KOM
HaIPSKEHUU.



TexHOIOrMUeCKoe pa3BUTHE CBA3AHO HE TOJIBKO C POCTOM TEXHUYECKHX MapamMeTpoB
CHJIOBOTO BBICOKOBOJIFTHOTO O0OpymoBaHus. Hampumep, pa3BUTHE 3IIEKTPOTEXHUYECKOU
IPOMBINIJIEHHOCTH TO3BOJIMIO MOBBICUTH HAJAECKHOCTH BBIKIIIOUATENCH, KaOCIbHBIX JTUHUI,
npeoOpa3oBareneil BUaa TOKa, YTO MOJOKHUTEIbHBIM 00pa30M CKa3bIBa€TCS Ha HAJACKHOCTH
¢ynkumonupoBanuss O9C U MpeAoCTaBIsCT HOBBIE BO3MOXHOCTU JUISI HOBBIX CXEMHBIX
pelieHnii B PAa3BUTUU DJIEKTPUUYECKOW CETH, KOMMYTAlMOHHBIX Y3510B O29C, cxem
AEKTPOCHAOKEHUS TOTpEOUTENEH.

[TosToMy oOmHOW M3 BaXKHBIX 3a/a4 JHepreruyeckoro ¢opcamra AODKHO CTaTh
¢dopmupoBanue 0aHKa HOBBIX TEXHOJIOTUH, TOCTPOEHHOTO HE MO OTPACI€BOMY IPUHIIHILY, a
[0 TMPHUHLUITY MOJYJBHOTO IIOCTPOCHHS CHUCTEMBI. JTa cUCTeMa cobupaercs Ha Oaze
OTJICTHHBIX OJIOKOB — OT/ENBHBIX TEXHOJOTUYECKHUX YCTAHOBOK, PEATM3YIOMIUX TOT WIH
WHOW DHEPreTUYECKUU TMPOILecC, HO CUCTEMHO KOHCTPYMPYEMBIX U HUHTETPUPYEMBIX B
OoOIIyI0 MHOTOCBSI3HYIO CE€Tb. 1€M caMbIM MOTYT OBITh MOJYYEeHbl (CHHTE3UPOBAHBI)
TEXHOJIOTMYECKHE CHCTEMbl C 3aJaHHbIMU CBOMCTBaMU JHOO oOecneyrBaroIMMU
KaueCTBEHHO HOBBIN 3(h(PEKT.

Wneonorus moctpoeHusi Ttakoro OaHka mpencraBieHa B paborax MDC [2], HO
OCHOBHasl 3ajadya — cJelaTh €ero MpeAMETOM MHOTOCTOPOHHETO (OPMUPOBAaHUS U
UCIIOJIb30BaHNUs JUIsl THHOBALMOHHOI'O Pa3BUTHUS AIEKTPOIHEPIETUKHU.

NHHOBALIMOHHOCTh — 3TO HE camollellb, a TOJbKO CpPEICTBO MJis CO3AaHUs
HEProd(HPeKTUBHON AIEKTPOIHEPTETHKH, KOTOpas [OJDKHA OTJIMYAThCS HE TOJIBKO
9HEprocOeperawiMl  XapakKTEPUCTUKAMH, HO M HOBBIM pE3yJbTaTOM, PACIIUPSIOUIIM
CIIEKTP SHEPreTUUYECKUX YCIYT ISl HACEJIEHUS, U CO3/Ial0IMM BO3MOKHOCTH Ka4€CTBEHHOTO
yIy4IIEHUST TPOU3BOJCTBEHHBIX M  COLMAIBHBIX  XapaKTEPUCTUK  HCIOJIb30BaHUS
3JIEKTPOIHEPTUU.

Koctsik 0OaHka JOJKHBI COCTaBUTHh HPOPBIBHBIE TEXHOJOTUH, TpeOylolme Kak
UCIIOJIb30BAaHUSI HOBEHIINX (DyHIaMEHTAJIbHBIX 3HAaHUN B HDHEPIETUKE M CMEXHBIX HayKax,
TaK M OpraHU3alMy BCEro IMKJIa — OT MJAEU JO0 3aMKHYTOM LIMPOKO HCIOJIb3YEMOMN
TEXHOJIOTHYECKOM CUCTEMBI.

KitoueBbIM 3BEHOM B TakoWl CHCTEME CTAaHET TBOPYECKHU YEIIOBEK, CIOCOOHBIN
NOHMMATh U (OPMUPOBATH HUCXOJHBIM 3ambIiced SOS, y4yacTBOBaTh B HHTEIUIEKTYaJIbHOM
NPOEKTUPOBAaHUHM MHOTOYKJIAJTHOW M MHOTOCBSI3HOW SHEpreTuku Ha 0Oa3ze Smart- u Super
Grid, a Takxke CHOCOOHBIM O00y4yaTbCS HOBEHIIMM TEXHOJOTUSM U YYHUTh 3TOMY
10JIpacTarollee MOKOJICHHUE.

[Tox pa3paboTKy MHHOBALIMOHHBIX TEXHOJOTUMH HEOOXOAUMO (POpMHpPOBAHUE HOBBIX
TBOPYECKUX KOJIJIEKTHBOB M3 uncia crnenuanuctoB PAH, By3oB, orpacneBsix HUW, 6usnec-
KOMIIAaHUH U FOCYJapCTBEHHBIX CTPYKTYP.

Ho rmaBHBIM B 3THX KOJUIEKTHBAX JOJDKEH CTaTh CHUCTEMOTEXHUK — HJCOJOT W
CUCTEeMHBI MEHE/DKEp Ui TOCTAHOBKM 33a7a4 M COBMECTHOW OpTraHM3aliHd pPaOOTHI.
[TosToMy 10 paccMOTpeHHsI IPEITIOKEHUH 110 (PUHAHCUPOBAHUIO TAKUX KOMIUIEKCHBIX padoT
HEOOXO0UMO BBIJIEJICHUE CIEIMATBHBIX TPAHTOB MO/ UJICI0 U O] BO3MOKHBI KaueCTBEHHO
HOBBIN pe3yNbTaT (POPMHUPOBAHUS TAKUX TEXHOJIOTMYECKHX LIEeMoYeKk u3 odbmiero 6anka. 1o
CyTH Jena, OaHK HOBBIX TEXHOJIOTMH JOJKEH CTaTh AApOM (PU3MUECKOro U (PUHAHCOBOTO
(dbopMUpOBaHMSI MHHOBAIIMOHHOM SHEPreTUKU Oyayiero. A ero oobecrneyeHue JOMKHO CTaTh
peaMeToM 3a00Thl KaK rOCyAapCTBEHHBIX (OI0KEeTHBIX) (DOHIOB, TAK M YaCTHOTO OHM3Heca
— MOTpeOUTENs] HOBBIX TEXHOJIOTHH.

Eme omno#t kpymHO# mpoOiemMoli WHHOBAIMOHHOTO PAa3BUTHS SJICKTPOIHEPTETHUKU
JIOJDKHO cTaTh (popMupoBanue EauHON sHEpreTmdeckoil cuctembl HOBOTO mokosienns EC-
2.0. B otimnune ot EDDC coBeTckux BpeMeH, SBISAIOIIEHCS 00pa3loM CynepoObeaAMHEHUS
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st cBoero Bpemenn, EC-2.0 momxHa ¢GopMHUpOBAThCS HE TOJIBKO KaK COBOKYITHOCTB
¢bu3nuecknx (JTMHEHHBIX W TIOJCTAHIIMOHHBIX OOBEKTOB, CETEBHIX W MEKCHCTEMHBIX
npeoOpasoBartelieil) KOMMYHHUKAIIUA, HO U KaK SOS-€IMHCTBO BCEX CUCTEM, IHEPTETUUECKHX,
TPAHCIIOPTHBIX, B TOM YHJIE C IEPEBO3KAMHU CBHIPHEBBIX U MEPEepadOTaHHBIX TOBapOB CO
CKpBITOM 3Heprueit (yris, Bogoposa, nueTHeix MetamwioB, CIII', MmoTopHoro Tomnusa u ap.
SHEProXMMHUYECKUX MPOAYKTOB), a Takke HH(POPMALMOHHBIX (B TOM YHCJIE PHIHOYHBIX)
CUTHAJIOB, MHCTUTYIIMOHATBHBIX cBs3eil. EC-2.0 oxBaThIBaeT He TOJNBKO 30HY CHHXPOHHBIX
CBsI3eH MEX1y OTJENIbHBIMUA MEXPErHOHATBHBIMU U MEXKTOCYJapCTBEHHBIMH CHCTEMaMH, HO
u sABjsieTcs riaobanbHOM ceThio Super Grid — uadpacTpykrypoii Beeir EBpazumn.

Ee otnmaurensHbIe 0COOCHHOCTH:

- paspelieHne OrpaHWYCHH TMapauiebHOW pabOThl CHUCTEM 3a CUeT
co3maHMsl ~ MeXcHCTeMHbIX — mpeoOpaszoBanuit  (BIIT, CIIMH, xaOenbHbIX
CBEPXIIPOBOISIINX BCTABOK U CUCTEMHBIX HAKOIUTEIEH pa3TuYHOI0 MEXaHUYECKOr0,
UHAYKTHUBHOIO, TUIPOAKKYMYJINPYIOILETO, THEBMATUYECKOTO TUIA),
oOecneunBaronmx 3 HEKT «CKIAAUPOBAHUSLY) dSHEPTUU;

- BO3MOKHOCTh HHTETPAallUd C JPYTUMH TPAHCIOPTHBIMU CBSI3SIMH 32
CYeT  COIJIJaCOBAaHHOIO  HCIIOJNB30BAHUS  CHIPHEBBIX  DHEPTOKOMMYHHUKAIIHIA
(ra3ompoBOIOB, YIJIEBO3HBIX JOPOT, BOIHBIX MapuipyToB), BJI smexktponepenau u
MIEPEBO3KOM SHEPTOHOCHUTENCH B mepepaboTaHHOM BHJIE;

- WHTEJUICKTY ATH3aITHS CBsI3€, 00BEAMHSFOIIIIX OTICTIbHBIC
peruoHanbHbIE 1 MOHOMPOAYKTOBBIE CHCTEMBI 32 CU4eT MH(GOPMALMOHHOTO €IUHCTBA
Y COTJIACOBAHHOTO YIIPABJICHHUS.

EC-2.0 — sTr0 uHTemnekryanbHas U camopasBuBaromiasics Super Grid, cosnaromas
yCIOBHSI JJIsl TOAKIIOYEHHS K HeH Kak OOJBIINX TEeHEPHUPYIOIUX IIEHTPOB, TaK H
pacmpeiesIeHHON MO0 TepPUTOPUU TE€HEpalud, KPYMHBIX TEPPUTOPHATHEHO-IIPOMBIIIICHHBIX
KOMIIJIEKCOB U JIOKaJbHBIX TOTpeOUTENEH.

Tem campiM oHa oOecmeuumBaeT OOBEIWHEHHE pPAaHOHOB € OOraThlMM 3amacamu
npupoaHbix TOP W TEHTpOB HMX MNPOMBINUICHHON TMEpepadOTK W  HCIIOJIH30BAHMUS,
00BeAMHEHNE IEHTPATN30BAHHBIX U JICTICHTPAIM30BAHHBIX CUCTEM YHEPTOCHAOKECHHUS.

Crpykrypa EC-2.0 — »3T0 codeTaHHe MEMOYEHYHBIX CXeM OOBEIUHSIEMBIX
sHeprocucteM Ypana, Cubupu u [anpHero BocToka, a Takke SUEUCTHIX CXEM IO XOIy
00BbeIMHEHHS OTACTBHBIX IIUPOTHBIX W MEPUAMATBHBIX HAIllpaBlIeHUI: BAOIb TpaHccuba u
BCTO, bAMa u razonposona «Cuia Cubupuy», Bnoias CeBmopnytu u «HoBoro menkoBoro
nyTH» B paMkax oouero TpaHceBpa3uiicKoro mnosica pa3BUTHSL.

[IpunuunuaneHoit  ocobenHoctbto EC-2.0, kak W Bceil MHHOBAaIIMOHHOM
3JIEKTPOIHEPTETUKH, ABISETCS TO, YTO OHA MPEJCTABIsAET COOOW HE CTATHMUYECKYIO (PU3UKO-
TEXHUYECKYIO CHUCTEMY C WH(GOPMAIMOHHBIMU CBSI3SIMH, & <CKHBYIO» UYEJIOBEKO-MaITUHHYIO
(3praTHYecKyr0) CHCTeMy, KOTopas He MpocTo oOciaykuBaeT Homo Sapiens m o0mecTBo B
[EeJIOM, a JellaeT YeJIOBeKa COLHUAIbHOIO TBOPIOM M KOHCTPYKTOPOM OyAyIIero.
Nurennexryansnocth Smart Grid u EC-2.0 mocturaercst He 3a cueT poOOTH3AIUNA TEXHUKH,
a 3a CYeT HOBOTO METAaCMCTEMHOr0 MPUHLHUIA OO0beIUHEHUS (PU3MUECKHX BO3MOKHOCTEH
HOBBIX TEXHOJIOTUYECKUX KOMIUIEKCOB U YeJIOBEYECKOro (pakTopa.

DNEeKTpOIHEpPreTuka MpH 3TOM CTAaHOBUTCS HE CPEACTBOM KH3HEOOecreueHUs
noTpeOHOCTEH colryMa, a BMECTE C YEJIOBEKOM — CUCTEMOM KU3HEAEATEIbHOCTH 001IecTBa
U TOCYAapCTBA.
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