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Hekommepueckoe napTHepcTBO
«HAYYHO-TEXHUYECKWUW COBET Poccuiickas Akagemus Hayk
EAWHOI 3HepreTMueckoi cucTembi» HayuHblit coBeT PAH no cuctemHbIm

nccrnenoBaHnAM B dHepreTuke

YTBEPXJIAIO
IIpesunent HIT «<HTC EDCy,
JOKTOD TEXH. HayK, mpodeccop

M H. . Poraaes

IMPOTOKOJI

CoBMeCTHOro 3aceqanus Hayuno-texuauueckoro copera HIT « HTC EDCy,
Cekiuii K AKTUBHBIE CHCTEMBI PACIIPeIeNeHUs 3IIEKTPOSHEPTHH U paclipeie/IEHHBIE
OHEPreTUIECKHE pecypch», «I MAPOSIEKTPOCTAHINY, THOPHIHEIE SHEPIrEeTUYECKHE

KOMIUICKCHI U BO30OHOBIsIeMble ucTouHuky sHeprun» HIT «HTC EDCx» u

Cekuun « DHEpreTHYecKie CHCTEMBI U 00BEKTEI SHEPreTHKI» OOBeINHEHHOTO
Hay4noro cosera PAH «DHepreTndeckre CUCTEMBI M KOMILTIEKCHD) Ha Temy
«TexHO0JIOTHH HHTEIIEKTYaILHOTO YIPABJIEHHS PE;KHMAMH [PH MHTErpaluu
CHHXPOHHOH MaJI0il reHepanuy H 00LEKTOB Ha €€ OCHOBE B pacnpe/ieTHTe/IbHbIe
3JIEKTPHYECKHe CeTH H MeKIYy co00ii»

30 cenTsiOopst 2025 r. Ne 4/25 r. MockBa

3acemanue moaroropneHo CeKIUSIMH «AKTUBHBIE CHCTEMBI pacIipelelieHHs
BIIEKTPOIHEPTUH U pachpeneliéHHbIE JHEpreTU4eCcKue pecypchi» u
«['maposnexTpocraniuy, rUOpUIHBIE SHEpPreTU4ecKue KOMILIEKCHI U
B0300HOBIseMBle McTouHMKH dHeprum» HIT «HTC EDC» (mpencenarenn Cexuuii
AoxTop TexH. HayK I1. B. Mitommn 1 JoKTOp TeXH. HayK, Ipodeccop M. I'. Tarynos).

Ha 3acenanuu npucyTcTBOBaJIM 04HO: WieHb HaydHO-TeXHUYECKOTO coBeTa
HIT «HTC EDBC», wunensr Cexkuuii «AKTHBHBIE CHCTEMBI pacIpeeNeHUs
BIIEKTPOSHEPTUU u pacrnpenenéHHble DHEpreTHUYecKue pecypce,
«I'uppoanexTpocTanuy, rHOpUIHBIE SHEpreTU4YecKue KOMILTEKCBI "
BO300HOBIIsIeMbIe HCTOUHUKH dHeprumy» HIT « HTC EDC u ap.

Ilpunsinu y4acrue ommaiin: AO «CO EDC», TTAO «Pycl'uapoy», TTAO
«Poccetn», AO «Poccern Hayuno-texuuueckuii nentp», ®I'BYH «MHDU PAH»,



®I'bYH «MC5M CO PAHy», ®I'bOY BO HUY MAU, Komurer BUD PocCHHMO,
I'bOY BO «Hwmwkeropoackuii rocyfapCTBEHHBIA —HMHKEHEPHO-5KOHOMHIECKHI
yHuBepcuter», HWMCOuDIIC ®UIl Komu HI[ VpO PAH, ®I'BOY BO
«HoBocubupckuii rocylapcTBEeHHBIX TeXHHYECKUH yHHBepcuter», ®I'BOY BO
«Hwmxeroponckuii  rocynapcTBeHHBI TexHWYeckuii yHuBepcuter um. P. E.
AuaexceeBa», PI'AOY BO «Vpansckuii ¢enepansusiii yausepcurer nm. B. H.
Enabuunay», ®I'bOY BO «IOxHo-Poccuiickuii rocy1apcTBeHHBIH HOMUTEXHUIECKUI
yausepcurer (HIIM) wm. M. M. ILiatoBa», ®I'BOY BO «AcTpaxaHCKHii
rocynapcTBeHHBIN yHHBepcuTer», OO0 HIIIT «3KPA», OO0 «PTCodt-CI'» u ap.

3acenanne orkpeln H. JI. Poranés, npencemarens HaydHo-TexHHuYecKoi
koyuteruy HIT «HTC «EDC», npencenarens Cexnuu «JHepreTUYeCKre CUCTEMBI U
00BeKThI dHepreTukn» OOBenuuéHHOro Hayunoro coseta PAH «DHepreTudeckue
CHCTEMBI ¥ KOMIUIEKCE, pekrop HUY MOMH, nokrop TexH. Hayk, mpodeccop.

Co BerynuteannbiM cioBoM BeicTynmi II. B. Wmommn, mpejcenartens
Cekunn «AKTUBHBIE CHCTEMBI PACIIPENENICHHs IEKTPOSHEPTHH U pacHpeIe/ISHHbIE
sHepretuyeckne pecypce» HII «HTC E3C», moxtop Texn. Hayk. OH OTMeETHI
cienyroiee.

HazéxHOCTh ¥ 9KOHOMHUYHOCT SIBJIFOTCSI OCHOBHBIMU CBOWCTBAMH, KOTOpBIE
HY>XHO O00€eCIeunBaTh IIPHA YIPABICHHM pa3sBUTHEM M OKCIUTyaTaldell cHCTeM
sHeprocHabxeHus TnoTpebuTeneil. becrepeGOWHOCT M HOCTYNHOCTh IIOCTABOK
BIICKTPUYECKOW M TEIUIOBOM 3HEPrHH SIBISIOTCS BAXKHEUIIMMHU YCIOBUSAMH IS
(GyHKIIMOHUPOBAaHKS KOMMYHAIBHO-OBITOBBIX, KOMMEPYECKMX M IIPOMBIIUICHHBIX
niorpeburteneii. B nactosimee Bpemst B Poccru HabIoaeTcs TeHISHIUS pOCTa BBOJA
B OKCILIyaTalldi0 CHHXPOHHOW Majol TeHepald U OOBEKTOB HAa €8 OCHOBE C
IPUMEHEHNEM KOT€HEPAIlMOHHBIX YCTaHOBOK Pa3IUYHbIX BUIOB. OHU HHTETPUPYIOTCS
B pacrpeenTe/IbHbIE 2JIEKTPHYECKHUE CETH, CETH BHYTPEHHETO AJIeKTPOCHAOKEH S, a
TaKXKe MEXIy co0oil ams smekTpocHabxeHus morpebuteneir. Jnga obecrnedeHus
HaI&)KHOHK pabOTEI yKa3aHHBIX 00BEKTOB B PA3IMYHBIX CXEMHO-PEKUMHBIX CUTY aLlHSX
HeOOXOAMMO  BHEJpEHHE  TEXHOJOIMH  HHTEUIEKTYalbHOTO  YIpPaBIEHUS
HOpPMAaJIbHBIMH, aBapHUMHBIMU WU IIOCIIEABAPUUHBIMU pEXUMaMH C peaid3aluei
aJICOPUTMOB IIPOTHBOAaBAPUUHOIO, PEXXUMHOIO YIPABIEHHS ¥ aBTOOIIEPHUPOBAHUS.

B nmoxnane mpencrasieHsl Be pa3paboTaHHBIE TeXHOJNOTWW. IlepBas mmeer
ypoBeHb roroBHOCTH TexHonoruu — YI'T 10, a Bropas — YI'T 7. TupaxupoBanue
OTHX TEXHOJOIMH II03BOJSIET O0ECHEeUUTL TPaICPOPMAIHAIO DIEKTPOIHEPTETHKH
Poccuu 3a cuéT paniMoHaIBHOTO UCII0JIb30BAHUS MECTHBIX SHEPrOPeCypCOB PETHOHOB,
BaKHOCTB YET0 OTMEUYAETCs B DHepreTudeckoil ctparerun Poccuiickoit @enepanuu Ha
nepuon no 2050 roma, a Taxxe 3PQPeKTUBHOCTh (HYHKIIMOHMPOBAHWS U PA3BHTHE
3KOHOMUKH PernoHoB Poccuu.

C pokaagom «TexHOIOrMM MHTEIEKTYaJbHOTO yIIpaBIeHUs peXuMaMu MpH
WHTErpallid CHHXPOHHOM Majoil reHepanud W OOBEKTOB Ha €€ OCHOBE B
pacnpeenuTeNbHbIe SIeKTPUUECKIe CeTH U MeX Iy co00i» BeICTYI A. I'. @umios,
JOKTOp TexH. Hayk, mpodeccop, mnpodeccop Kadeapbl ABTOMATU3HPOBAHHBIX



snekrposHepreTudeckux cucreM ®I'bOY BO «HoBocubupckuii rocynapcTBeHHBIH
TeXHUYECKHH yHUBepcUTeT». OCHOBHBIE TIOJIOKEHH s JOKIaNa IPHBEIeHBI qajiee.

MHOXeCTBO MpUYKH OIpeseNnseT MaclTabHOe PasBUTHE CHHXPOHHON MAoi
reHepalui ¥ OOBEKTOB Ha e€ OCHOBe, paboTaloMX Kak B  COCTaBe
pacrpeieMTENbHBIX 3JIEKTPHICCKUX CETeH, Tak ¥ B yHaJIEHHBIX pallOHaX CTPAHEL,
00pasys HM30JUPOBAHHBEIE SHEPrOCHCTEMBI (JHEPropaiioHbI) MaJON MOIHOCTH C
pacrpeleIEHHOM reHepaluei.

X ocobeHHOCTb 3aKiIIO¥aeTCs He TONBKO B CreNUbUKE B PasHOOGpasHH
UCIIOJIB3YEMOT0 I'€HEPUPYIOIIEro 000pyHOBaHUs, SKOHOMHUYECKOH M TEeXHHYECKOMN
HElEIeCO00Pa3sHOCTA  HCIIOJB30BAHUS  «KIACCHYECKUX» TEXHONOIMM M  CHCTEM
YOpaBlI€HUs pexXUMaMH, HO W B MHOI00Opa3suM HHTEPECOB COOCTBEHHUKOB
000pyI0BaHHUsI [0 €ro UCIONE30BaHHUIO IIPH OCYIIECTBIEHUH OBIIEr0 AIEKTPHIECKOTO
peXuMa, yJacTuH B Pa3jIMYHbLIX CUCTEMHBIX yCIyrax, 00eClHeYrBalomX Ka4ecTBO 1
Ha/IEKHOCTH SHEProcHA0KEeHUs TOTPeOUTENIEH.

Kak u3BeCTHO, OCHOBHBIMH HeIOCTATKAMH pabGOTHI JIOKAIBHBIX CHCTEM
snekrpocHabkenus (JICD) B aBTOHOMHOM peXXHMMe SIBISIFOTCSI HU3KHE HaIEKHOCTD
BIIEKTPOCHA0KEHHS, KaYeCTBO 3NIeKTPOSHEPTHH M 3KOHOMMYECKas >()PeKTHBHOCTD
HCIIONB30BaHUS T'€HEPUPYIONIEr0 000pyN0BaHUSA. OTH HENOCTATKH MOTYT OBITH
YCTpaHeHBI NpU IpsiMOoM IoAkmroYeHuu JICD K sHeprocucTeMe ¢ HMCIOIB30BAHUEM
IpeJlaraéMelX B TOKJIaJe TEXHOJIOTHHA.

1. B moknazne npencTapieHs! 1Be TeXHOIOTHH HHTEIIIEKTY ATEHOTO yIIPABIOIIHS
pexkuMamMu 0OBEKTOB C Maloll CHHXPOHHON TIeHepaluei, MO3BOJIAIOMMX PEIINTh
CIIelyIOIIMe 3a/Ia4u:

e Mano3arpatHoi uHTerpauun JICO ¢ He3aBHCUMO CUCTEMOM yIIpaBlIeHuUs B
pacipelenuTeNbHble  DIEKTPUIECKHE CeTH  LEHTPAIU30BaHHBIX  CHCTEM
sHeprocHabkenus (LICD), obecreunBas mpud 95TOM  BEICOKYIO HAN&KHOCTD
BIIEKTPOCHAOKEHHUS MOTpeOuTeNel M MOBBIIIEHHEe YKOHOMUYECKOH 3((eKTHBHOCTH
HCITOJIb30BaHUs T€HEPUPYIOIINX YCTAHOBOK;

® Majo3aTpaTHOM wuHTerpamuu Heckoibkux JICD B uX JOKaJbHBIE
TepPPUTOPHAIIbHEIE O0BEAUHEHNS C JEHEHTPAIN30BaHHBIM YIIPABIEHUEM PEXHUMaMH,
obecnieyrBas IIPYU 3TOM He TOJBKO BBICOKYIO HaIEKHOCTh U SKOHOMUIHOCThH CHCTEMBI
B LI€JIOM, HO ¥ )KUBYYECTh IIPH BOSHUKHOBEHUH HEPaCUETHBIX YCIOBUI U BO3MYILIEHHUN;

® CO3JIaHUE B COCTaBe CYIIECTBYIOLIUX PaclpeAesIuTETbHBIX IIECKTPUUECKUX
CeTell IPU MHTEerpalyy Maloi reHepaluu caMo0aIaHCUPYIOIINXCS SHEPIOPaoOHOB ¢
LOBbIUEHHON HAAEKHOCTBIO DJIEKTPOCHAOKEHUS ¥ KAYeCTBOM DIIEKTPOIHEPIHH.

IIpencrasieHsl onpeaeneHus: 00beKTaM MPUMEHEHUS TEXHOIOTHIA:

® JIOKajnbHasg HMHTEJUIeKTyalbHas sHeprocucrema (JIMDC) — mokanbHas
CHCTEMA DJIEKTPOCHA0KEHUSI C MCTOYHUKAMH 3JIEKTPUYECKON 3HEPTHH CYyMMAapHOR
MOIIHOCTEIO 70 25 MBT, noxakirodeHHas K BHENIHEW DIEKTPUYECKOH CeTH
HamnpspkernreM 1o 110 kB, paboraroiias 1oy yrpaBieHHEM He3aBUCUMOI OT BHEIIHEH
CHUCTEMBl aBTOMATHUKU KaK B OCTPOBHOM pEXHME, TaK U MapajljieIbHO C BHEIIHEH
CEeThIO, C YyCTOMYMBBIMU U O€30IaCHBIMU OINEPATUBHBIMH U TPOTHBOABAPUNHBIMU
IIepexoJaMy U3 OCTPOBHOT'O PeKHMa B Mapalie]bHbIA U 00paTHO;



® TEPPUTOPHANBEHO  HHTCTPUPOBAHHBIE JIOKAIBHBIC HHTEJUIEKTYyasbHBIe
sHeprocucteMbl  (TUJIMOC) —  COBOKYIIHOCTb  HECKOJMBKHX  JIOKAJIBHBIX
MHTEJIEKTY aJIbHBIX SHEPrOCHCTEM C OOINMM 3JIEKTPOIHEPreTHYECKUM DPEXUMOM U
ACUCHTPANN30BaHHBIM PEXXUMHBIM ¥ IPOTUBOABAPHIHBIM YIIPABICHHUEM,

® JIOKAIbHBIH HHTEIUIEKTYaIbHBIA CcaMObalaHCHUPYIOIIMICS 3HepropaioH
(C63P), cosnanublii Ha 6ase pacIpeelUTeNbHBIX ceTell HanpspkerneM 0,4 — 35 kB,
cOanaHCHpOBaHHbIH MO aKTUBHOM M PeaKTUBHON MOIIHOCTH B HOPMAJIBHOM pexume
JHEpropaioH c reHepalue, JeLIEHTPaIM30BaHHBIM PEXUMHBIM u
IPOTUBOABAPUMHBIM  YIPABIECHUEM, DAOOTAIOMIMKA KaK MapaaielbHO C CETBIO
HanpspkeHreM 10 110 kB BKIIOUUTeNbHO, TaK i B OCTPOBHOM peKUMeE.

2. Texnonozus 1. Texuonorus ympasnenus pexumamu JIMDC, BKIIOIaEMBbIX
Ha MapaJiejabHyr0 paboTy ¢ 9HePrOCUCTEMOM.

Llenb paspaboTku 3aKiroyanach B CO3MaHMU CUCTEMHON aBToMartuku s JICD
¢ cOOCTBEHHOMN Malloi reHepanyeli, oGeceYnBaromei eé Mano3aTpaTHoe 6e30IacHoe
o0be/lMHEHNE Ha TApalilelbHYI0 paboTy C BHEIIHEeH SIIEKTPHYECKOM CeThIo,
IIO3BOJISIOIIEW pabOTaTh KaK aBTOHOMHO, TaKk U B PEKHUMAxX BbIIAYM H3OBITKOB
MOIIHOCTH BO BHEIIHIOIO CETh W MOTPeOJieHns W3 CeTH. ABTOMATHKA COOTBETCTBYET
OCHOBHBIM ~ TEXHOJIOTHYECKMM  TpPeHIaM B  DHEpreTwke:  IM(POBU3ALUU
MHQPaCTPyKTypBI; [yOOKOH JelleHTpaIn3alii IPOM3BOICTBA SHEPTHH; IEPEX0a K
VMHTEJIJICKTY AJIBHOMY yIIPaBIEHUIO; PACIIUPEHUIO HHBECTUIIMOHHON Oa3Bbl.

ABToMaThKa paspaboTaHa Kak s mpoektupyembrx JIMDC, Tme ymadres
MpOJlyMaTh BeCh (YHKIMOHAT M XapaKTePHCTHKH TeHepHpyroux yctanosok (I'Y),
CXeM BBIJaYd HX MOILIHOCTH Ha OJTale IPOeKTHPOBAaHMS, TaK W IS yKe
cymectByroumx JICD, koTopele He IpeqHa3HAYAIUCH JIsL PadOTHI B IapaIelbHOM
pexume. Materpanus JIMOC ¢ cymiecTByOmUME pacipenenuTenbHbIME CETSIMUA KakK
Ha TEXHOJOIMYEeCKOM, TaKk M Ha HH(GOPMAIMOHHOM YPOBHSAX IPOU3BOIUTICS C
MHMHHMMAaJIbHON PEKOHCTPYKIIMEH MOCIIeTHHX.

Kax wu3BecTnO, mapajenbHas paboTa CHHXPOHHOM Mallol TIeHepalud C
BHEIIIHEH OJIEKTPUYECKOH CETBIO IpU €€ IPSMOM BKIIOUEHHH WMEET PHUCKH IS
00OpylIOBaHMS M CIOCOOHA CHIKATh HANEKHOCTh OJIEKTPOCHAONKEHHS Kak
norpeduteneit JIMOC, tak u BHeIlIHeH 3IeKTPUIECKO ceTH.

Jis obecnieuenus Oe3omacHol napasiensHoi pabotsl JIMDC 1 BO3MOXKHOCTEH
3((})eKTUBHOrO HCIONB30BaHUS €€ CHHXPOHHON MAallol IeHepalyM B aBTOMAaTHKe
peanu30BaH HOBBIA CIIOCOO PEKUMHO-TIPOTUBOABAPUITHOTO YIIPABIECHHS.

B ocHOBy crocoba IOJOkKeHa HAes OIEPekKaroero cOaIaHCUPOBAHHOIO
ortaenenure JIMOC oT BHEIIHEH 3NeKTpUYecKOl CEeTH MO anpropu (PUKCHPOBAHHBIM
CEYEHMM IIPU HAPYILIEHUAX HOPMAIBHOT'O PEKMMA C MIEPEX0/IOM B OCTPOBHOH PeXUM
Y TOCJIEYIOIIUM aBTOMaTHYECKHUM BOCCTAHOBJIEHWEM CHUHXPOHU3Ma U HOPMAaJIbHOIO
pexxuma c TpedyeMoi 3arpy3Koil 000py0BaHUS.

ITpu a3toM JINDC MoxkeT paboTaTh CHHXPOHHO C 3JIEKTPUYECKON CEThIO B OTHOM
13 TpEX PEKUMOB:

e ¢ BbIJauYel 3HAYMMOU MOIIHOCTH BO BHEIIHIOKO CETh;

e (0e3 BBIJa4X 3HAYMMON MOIIHOCTH BO BHEIITHIOKO CETh;

e C noTpebiieHneM 3HaUMMOW MOITHOCTH U3 BHEIITHEH CeTH.



3. IlpexncraBneHa CTPYKTYpa M OTIMYHUTENHHBIE OCOOCHHOCTH AaBTOMATHKH.

PexxumMHas aBTomaTuKa obecrednBaeT peryiupoBaHue HaMpPsKEHHs, AKTHBHOMN
MOIIHOCTH ¥ YaCTOTHI B OCTPOBHOM pexkuMe padotsl JIMDC kak WHAMBUIYyaNbHOE
(mpu pabote OJHOrO 3HEProGIoKa), Tak W rpymmoBoe (PH HapaiLIe/bHOMN pabote
HECKOJIBKMX 9HEPro0JI0KOB). B rpynmoBoM pexiMe OJMH M3 SHEPrOOIOKOB SIBISETCS
BEIYIUM, OCTaJIbHbIE — BEJOMBIMH, IPUHUMAS JIOJIEBOE YYACTHE B €ro aKTUBHOMN U
peakTUBHOM MOIIHOCTH. OHOM U3 INTaBHBIX 3a/[au PEKUMHON aBTOMATHKH SBIISIETCS
NOANCPKAHUE  PEXUMa,  IO3BOJAIOLIET0  OCYIIECTBUTH  MPOTHBOABAPUIHOE
cbanancuposanHoe otaenenue JINDC oT BHELIHEH ceTH.

ABTOOIIEPATOp OCYIIECTBISIET aBTOMATHYECKOE PEKOH(PUTYPHPOBAHHE CXEMBI
(B TOM 4KCIIE NpH NepexoiaX K NapajieibHoM 1 aBTOHOMHOM pa6oTe ¢ 3aIycKaMu U
CHHXPOHHM3AIlMEell HEOOXONUMBIX TreHeparopoB, uacteil JIMDC u  BHemHei
DIEKTPUYECKON CETH), H3MEHEHHME COCTaBa pPabOTaIOIIEro TeHepHPYIOIIero
obopymoBanusi, BeIOOp cedeHHH i cOamaHcupoBaHHOTO oTaenenms JIADC,
BOCCTAHOBJICHHE HOPMAJbHOIO peXHMa II0CIe ero HapylleHHs. be3yCloBHBIM
IpearnoYTeHHeM o00NafaeT pPeXUM IapayiebHONM paboTel ¢ BHENIHEH CeThIo,
obeceYMBaIOIMH  BBICOKYIO  HaA®KHOCTH  pabOThI  ONEKTPOCTAHIUH  TIPH
cOpocax/Habpocax Harpy3Kd, SKOHOMHYHOCTh 33 CUET HCIIONB30BAHHS CBOOOIHBIX
IeHEePUPYIOIUX MOIIHOCTEN JUI BBIAAYH 3JIEKTPOIHEPTHH BO BHEIIHIOIO CETh.

IlpoTnBOaBapuiinasi aBTOMAaTHKa BBLIBISCT (AKT HApyLIEHHS HOPMAJIbHOTO
pexuma (II0 CHMKEHUIO HWXKe YCTaBKU HAIPSOKEHUS TPSAMOM MOC/IeI0BaTeTbHOCTH
WA TIOSIBIICHMIO BBIIIE YCTaBKU HANpPsDKEHUS OOpaTHOR IIOCIIeNOBATENBLHOCTA B
DIIEKTPUYECKOM CETH), HEeCYIIero yrpo3y st o0OpYyHOBaHMA M Haa&KHOCTH
BHEProCHab)KeHUs MOTpeOuTeNel, 1 OCYIIEeCTBIsET OlepesKarolee (3a BpeMs MeHee
0,1 ¢) cbamancupoBanHoe otmenenue JIMDC oT BHelIHeH SIEKTPUYECKOR CETH IO
3apaHee MOArOTOBIEHHOMY ISl TOTO aBTOOIEPATOPOM CEUYEHHIO. B 3aBUCUMOCTH OT
peXrMa, NPEeAIIECTBYIOIEro aBapUiHOMY, MelieHHe MOXET IPOUCXOAMUTH IO
BHelIHEMY M BHyTpeHHeMmy ceudeHusM JIMOC. Tlpu sTom, ecnum mo cedeHHUro
MOIIIHOCTE BbIIaBajgachk B SHEPrOCUCTEMY, aBTOMATHKA IMPOU3BEAET oTKIIroueHue I'Y,
paloTarouwx Ha 3TO CeUeHHe.

ABTOMaTHKa peann3oBaHa Ha 0a3e MPOrPaMMHO-TEXHHYECKOTO KOMIIIEKca
(IITK) «Topramo-N» mpomsBoactBa kommaruu OO0 «Moxynsaele CHCTEMSI
TopHuano».

4. IlpencraBneHa muwiIoTHas peanu3anuu npoekra cosmganus JIMDC Ha Gase
JIOKAJILHOM CUCTEMBI JHEpProcHaOXeHUs: MUKpopaiioHa «bepé3oBoe» ¢ ITOMOLIbLIO
arenta (IITK) xommuekcHoro ympaBienus pexkumamu. OCyIiecTBIeHa B
r. HoBocubupcke B 2021 roxny.

Oco0GeHHOCTBIO CXEMBI BhIJIaYl MOIMHOCTH siBiisseTcs npucoeaunenue JIMOC
MOJICTAaHIINK BHEIIHEH 3JIeKTPUYECKOW CeTU uepe3 paclpeleIUTebHBIN IMyHKT. JTa
0CcOOEHHOCTH MO3BOJISIET UCITONB30BaTh IS cOaTaHCHpOBaHHOCTH oTaeneruit JINMDC
OT BHEIIIHEe! CeTH JBa CeueHMs (10 U MMocye paclpeaeIuTeIbHOTO TyHKTa).

OcHoBy »snektporeHepanuu Munu-TOLl cocraBmsitor 5 ra3omoprrHeBBIX
sHepro6siokoB ¢upmer Coterpillar cymmaproit momtaOCTRIO 10 MBT (5%2 MBT) 1
- pesepBHBIE au3eNbHBIE OMOKKM MoIHOCTRIO 3,2 MBtT (2x1,6 MBT). CymmapHas



MOIIHOCTh TEeIUIOT'CHEPalli 3a CYET KOTeHEepallMM M T'a30BBIX KOTJIOB COCTABJIAET
okozo 50 MBT.

Wsnavaneno JICOD ynan€HHOro MHKpopaiioHa Ha OCHOBE COGCTBEHHOIO
MCTOYHHUKA CO3/aBaNach KaK albTepHATHBA LIEHTPAIN30BAaHHOMY SHEPrOCHAGKEHMUIO.

3a fiecaTUIeTHUH Tepro]] OBLIO PeaM30BaHO TPH 3TAlla ee Pa3BUTHSL:

® CO3JaHHM€  TIOJIHOCTBIO  M30JMPOBAHHOM  (aBTOHOMHOM)  CHCTEMBI
SHEProCHA0XKEHU;

e momxmoudenne JICD K  ceTM  BHEMIHETO0  IIEHTPANXW30BAHHOTO
SHEProcHa0XeHus 6e3 IIpaBa BEIJaYHl MOIIIHOCTH BO BHEIIHIOIO CETh),

e co3nanve Ha ocHoBe JICO momnnorenHoit JIMDC ¢ BO3MOXHOCTSIMH KaK
OCTPOBHOM, TaKk ¥ 0€30IacHOH IapaulesbHON C BHEIIHEHN ceThio paboToil, o6MeHOM
MOINHOCTBIO, HAAEKHBIMH TEPEXOJaMU M3 peXuMa MapajiebHON paboTel B
OCTPOBHOM U HA0OOPOT.

Ha nepBom stame obecrieduTs Han&KHOE U KAYECTBEHHOE SHEPrOCHAOKEHMUS C
XOpOUIMMH II0Ka3aTeNIIMU 3KOHOMHUYHOCTU IIPH MPOU3BOJICTBE 3JIEKTPHUECKON H
TEIUIOBOW SHEPTMU B aBTOHOMHOM pexuMe paboThl He yaanock. [IpyamHaMu 3TOro

(V)

CTaJId HEBBITOAHBIN POQUIIb HATPY3KH, HEIKOHOMUYHOCTD PEXXHUMOB pabotel I'Y mpu
aKTUBHOM DEryJMPOBAaHMK YacTOThI, HEYyCTOHMUMBOCTH paboTel 'Y B pexumax
MHUHHAMAJIBHBIX Harpys3ok, OTKio4eHuss I'Y IITaTHON aBTOMATHKON NpH OOJNBIINX
cOpocax/Habpocax Harpys3Ku.

Peanuzarnys BTOpPOro »sTanma MO3BONMIA JIMIIb YaCTHYHO PELIMTH OHY
npobieMy, a UMEHHO HaJ&XHOCTH HEProcHab eHus 9acTu norpebuteneit JICD 3a
CHET OrPaHUYEHHOT'O CETEBOI0 Pe3epPBa, BBOAUMOTIO IIPH IMOTAIIEHUH IEKTPOCTAHIHH.

Peanusanus tperbero stana B 2021 roxy ¢ cosmanuem JIMDC Ha 6aze JICD
TI03BOJIMJIA PEIIUTE IPOOJIEMbl HAaAE&KHOCTH SHEPrOCHAOKEHHS U PEXUMOB PabOTHI
BNIEKTPOCTAHIMK, Ka4deCTBa JIIEKTPOIHEPIHM, SKOHOMHUYECKOH 3(PPeKTHBHOCTH
ucnoibs308aHusA I'Y, moTpeOHOCTH B CETEBOM pe3epBe.

5. [IlpexcraBneHbl TeXHHUYECKHEe M  OKOHOMHYecKHe OS(PQeKTsl s
COOCTBEHHUKOB CHHXPOHHOM Majioi reHeparuu npu uHTerpanuu JIMDC B cets LICD
IO NpeJIaraeéMoi TeXHOJIOTHH:

® [OBBIIIEHAE HAAEKHOCTU M KayecTBa SHEPrOCHAOXKEHWs IMOTpeOuTeneit
JIMOC 3a cuér Jsokanu3alud HapyUIeHWH MpH aBapusX W aBTOMAaTHYECKOTO
BOCCTaHOBJIEHUSI HOPMAJILHOTO PEKUMA;

® yBEJIIMYEHHE MEXPEMOHTHOTO HHTepBana 'Y 3a cuét cTabuIbHOCTH peKuMa
BBIPAOOTKHU 3JIEKTPOSHEPTUHU TIPH MapajuieIbHON paboTe ¢ CeThIO MEeHTPaTU30BaHHOTO
SHEProcHaOKEeHUS;

® pasrpy3ska BeIKItouareseil BHyTpenHel cetu JIMDC npu OTKIIIOUEHUN TOKOB
K3 mpu mapannensHoit pabote 3a CUET OIEpexarollero OTKIIOYEeHMs MOAIUTKH OT
BHEITHEH 3JIEKTPUUECKON CETH B MTOJATOTOBIIEHHBIX CEYEHUAX CETH;

e [IOJydeHHe JOIOJHUTENBHBIX  JOXOJOB OT TPOJAXH  H30BITKOB
ANIEKTPOIHEPTHH BO BHEILIHIOIO CETh, B T. 4. 3a CUET 3aKIFOYEHUS IIPSIMBIX JOTOBOPOB
Ha PO3HUYHOM pBIHKE, yYacTHs B pPBIHKE CHUCTEMHBIX YCIyr, IIPEeIOCTAaBIICHUS
MOIIHOCTEM arperaropam YIpaBleHHs CIIPOCOM Il BBIpaBHUBAaHUA TIpadUKoB
Harpy3Ku;



® CHIDKEHHE 3aTpaT Ha COOCTBEHHBIH pe3epB I'eHepaldu W IOAJep)KaHWe
yacTtoThl B JIMOC.

TexwHonmorus npescTaBneHa KOMIUIEKCOM, OOECIIEUHBAIONIAM BO3MOXKHOCTD
pacuupenus e€ NPUMEeHEHHs ¢ y4acTHeM pa3paboTdrKa, a Takxke Tpancdepa 3a cuér
NOJICPIKUBAOIIETO KOMILIEKCA, B COCTAB KOTOPOI'0 BXOMSAT:

° cumyistop (UuppoBoi JBOWHUK) ympaBienus pexumamu JINIC,
IIO3BOJISFOLIMI PEIIaTh P MPOEKTHBIX U SKCIUTYaTallMOHHbIX 3a/1aY;

® Iporpamma o0y4YeHHs ONEePaTUBHOIO H JEKYPHOIO IePCOHAINa;

® TeXHHWYECKas JOKyMEHTAIUs [0 CHCTEMHOM aBTOMAaTHKE;

® CTaHgapT OPraHM3AlMK II0 OCYIIECTBICHUIO JEATEILHOCTH IO CO3IAHMIO
JIMOC, conepammil OCTAaTOYHO IOJIHOE ONMCAHWE KAaK CAMHX IIPOLIECCOB
ynpasieHus: pexumamu JIMOC, Tak u Moneneil nesTelbHOCTH (T€XHOJIOTHYECKHE
KapThl) [0 MX CO3JJAHHIO C UCTIOJIb30BAaHUEM IPEICTABICHHON TEXHOIOTHH.

6. Texnonozus 2. TeXHONOTHS NELEHTPATU30BAHHOTO MYIJILTHATEHTHOTO
ynpasienust (JIMAY) pexxuMaMu TeppHUTOPHAIBHO MHTETPUPOBAHHBIX JIOKATbHBIX
DHEPrOCUCTEM U CaMO0aIaHCUPYIOIIUXCS SHEPrOPAOHOB IEKTPHIECKUX CeTe.

TeXHUYEeCKMMH  NPEUMYINECTBAMH  JCLEHTPATM30BaHHOTO  yIPaBIeHHUS
SBJIAIOTCSL  OTCYTCTBME  HEOOXOAMMOCTM B Pa3BUTOM  WH(DOPMALMOHHO-
KOMMYHHMKAllUOHHOW ~ CeTH, CIEUMaIU3UPOBAHHBIX  JOPOTOCTOSIINX  IIEHTPOB
AUCTIETYCPCKOTO  YIPABJIEHHs, LEHTPAIM30BAHHBIX CHCTEM IPOTHBOABAPUIAHOIO
YHOpaBJICHUs, BBICOKas JKUBYYECTh CHCTEM SHEPrOCHAOXKEHMs C paclpeeléHHbIMU
00beKTaMu C MaJIOH reHepariiell i Kubep3alliiieHHOCTh UX CUCTEM YIPABIEHHS.

Cucremy ynpasnenus pexxumamu TUIIMOC, C6OP nenecoobpasHo co3maBaTh
B BU/JI€ IBYX ITOJICHICTEM:

® ICHTPAJIM30BAHHON ITOJCUCTEMBI IIJIAHUPOBAHUS PEKUMOB, pabOoTaIoIIEl B
pexume off-line;

® JICIEHTPAIM30BaHHOW MyJIbTHAr€HTHOW TIOJACUCTEMBI PEXUMHOIO H
IpoTHBOaBapuiiHoro ynpasinenus (JIMAY), paboratorieii B pexxume on-line.

Hasnauenuem nepBoii mogcuCcTeMbl SBISIETCS CO3/IaHUe yCIOBUM 5(h(heXTUBHOMA
paboTel NOJCHUCTEMB! IELEHTPAIM30BaHHOTO on-line yhpaBieHUs peXHMMaMH
TUIINOC u COOP mytém npodunupoBanus (BBoAa B pabOTY/BBIBOJA M3 PabOTHI
pa3sNUYHBIX (DYHKUMN yNpaBleHHS), ONpEIeNieHUus W 3aJaHhs HacTPOEK areHTOB
CHUCTeMbl. BrIlonHeHne HNaHHBIX (YHKIUM OCYIIECTBISETCS aIMHUHHCTPATOPOM
IMAY oft-line, ucrions3yst HHPOpPMALMOHHEIE CeTH OOIIETO Ha3HAYEHNS.

Hasnauenuem BTOpOM TOJACHCTEMBI SIBISIETCS HEIIOCPEICTBEHHOE on-line
OCYIIIECTBIIEHUE PEXUMHOIO U IPOTUBOABAPUIHOTO yIIPABIICHHUS.

Ilogcucrema  neLeHTPaTU30BAHHOTO on-line yIIpaBJICHUS mocie
NepBOHAYANBHON HACTPOMKM cmocoOHa paboTaTh HE3aBUCHMO OT TEPBOW, OIHAKO
KOPPEKTUPOBKM IO Mepe HEeOOXOAUMOCTH CO CTOPOHBI TEpBOW CIIOCOOCTBYIOT
TIOBBITIIEHHIO €€ 3()(hEeKTUBHOCTH.

B Qokyce meuneHTpanmmzanuy yHpaBieHHs BBIAENCHBI M pEIIeHBl OCHOBHBIC
CUCTeMHBIe 3a7auu yrpasieHus oomum pexxumom TUIIMSC u COOP:

e TMojjepXaHue OalaHca aKTUBHON MOIIHOCTH (peryJjMpOBaHHE YacTOTHI) B
HOPMAaJTBHBIX PEXUMAaX;



° nmojaepkxaHue OanaHca  pPEaKTHBHOM  MOLIHOCTH  (peryampoBaHUe
HAIPsDKEHN) B HOPMAJIBHBIX PEKUMAX;

® IPOTHBOABAPUHHOE yIpaBIIEHHE IPU OOJIBIINX BO3MYIIEHHUIX HOPMAIBHOIO
pexuma;

® coXpaHeHHe  pabOTOCIIOCOOHOCTH  CHCTEMBI  JHEPrOCHAOXEHHS B
I10CJI€aBAPUMHEBIX PEXKUMaX;

® cOOpKa CHCTEMBI IIPY HAYaIbHOM 3aIlyCKe U BOCCTAHOBIICHHE LETOCTHOCTH
¥ HOPMAaJIbHOT'O peXXMMa CeTH NOcIe e€ aBapUMHOIo MK IPOTHBOABAPUITHOIO pacaa
Ha 4acTH.

Wntemnnextyanbupie Mogyns areHToB JIMDC 1Mo KOHTPONUPYEMBIM JIOKATBHBIM
IlapaMeTpaM OCYIIECTBIISIOT PACIIO3HABaHUE CUCTEMHBIX YCIOBUM U COOBITH.

' IlpescTaBiieHbl TeXHHYECKHE PELICHHs MO CHOco0aM JAeleHTPAIU30BaHHOTO
pexxumHoro yupasierus THUJINOC:

¢ JIeHCHTPAIM30BaHHOE BTOPUYHOE PETYINPOBAHUE YACTOTHI IJIEKTPUIECKOM
CeTH C peanu3allveil TepeHasHaYyeHWd BemyIIedl SICKTPOCTAHIMM M Yy4acTHs
OCTaJIbHBIX B TPETUYHOM PEryJTUPOBaHUH;

® JIELEHTpaIu30BaHHOE IOJJepXKaHWe OanaHca peaKTHBHOH MOIIHOCTU B
CETH 3a CUCT aKTUBHBIX Y3JI0B C KOHTPOJIEM PeXHMMa IPUIIErafoIlero paioHa;

® I[IPOTMBOABApHiiHAs aBTOMATHUKA B LIEJIOM OCHOBBIBAETCH Ha KOMILIEKCE
CIIELMAIIM3UPOBAHHBIX  CIIOCOOOB  IIPOTUBOABAPUIHOIO YIpaBIEHHS pPEXAMAMU
AKTUBHBIX JJICKTPUYECKUX CETeH W IMOCIeAYIOIEro BOCCTAHOBIEHHsS HOPMAJbHOIO
peXrMa, B YaCTHOCTH:

= CImoco0d  NpOTHBOABAapMIAHOTO  ONEPEeXaroIlero  cOaTaHCHPOBAHHOTO
OTJeJICHUSI SHEPTOPaMOHOB 10 OJHOMY M3 alpuopd (PUKCHPOBAHHLIX CEYEHHH CeTH
IIpY BOBHUKHOBEHWU aBAPUHHEIX BO3MYIIEHUH C IIEPEX0IOM B OCTPOBHOM PEIKKM;

—  Cmoco0 JBYX3TalmHOIO BOCCTAHOBICHHUS LENOCTHOCTH M HOPMAIbHOTO
peXuMa CeTH C JELEHTPaM30BaHHOM CHHXPOHM3allMel axkTHUBHBIX 4YacTed Ha
YAAJIEHHBIX CETEBBIX BBIKITIOYATEIISIX.

Ilpu peuenTpanu3oBaHHOW yHan€HHOW CUHXPOHHW3ALMU AKTHBHBIX YacTed
IPEeNJI0OKEHO UCIOJIb30BaTh CIEUAbHOE yIpaBlleHHe BO30YXKICHUEM U CKOPOCTBIO
'V nst cosmanus ycnoBuii cpabaThIBaHHUS aBTOMATHYECKOTO TOBTOPHOIO BKITFOYEHHS
C yJIaBIUMBaHUEM CHUHXPOHH3MA Ha YIANEHHBIX CETEBBIX BBIKIIFOUATEIIAX.

Ilo pe3yinbTaTaM CTEHIOBBIX HCIBITAaHWN HPOTOTHUIIOB CEMEWCTBA YCTPOWCTB
JIMAY Ha nudpo-dusudeckoM MoaeIHpyoeM KoMiuiekce sneprocucteM ®IEOY
BO «HoBocubupckuii rocymapcTBEHHBI TeXHUYECKHN YHHBEPCUTET» CJEIaHBI
BBIBOJIBI O €€ paboTocrnocoOHOCTH U 3P PEKTUBHOCTH.

B o0cy:kaeHum qokj1aaa U NPeHHAX BHICTYMHJIN:

A. H. CragnukoB, AO «Poccetm Hayuno-texuudeckuii mentp»; P. M.
XazuaxmeroB, AO «rexuudeckas uncnekius EOC; B. A. lluxun; M. I'. TaryHos,
®I'bOY BO HNY M3BY; II. I1. be3pyknx, Komuter BUD PocCHUO; JI. B. By3aes,
ITAO «Pocceru»; B. C. Boasnsiii, HIT «<KHTC ESCx»; H. I'. lllyoun, ®I'6OY BO
HINY M5H; OO0 «PTCodt1-CI'y; II. B. Wimomun, PI'BYH «MTHOU PAH».



C 3aK/1104ATENILHBIM CJIOBOM BHICTYIHI JOKTOP TEXH. Hayk II. B. Wnommun,
MpeACceNaTeNs CeKIMH «AKTUBHBIE CHCTEMBI DACIPENEIICHHsS BJEKTPOIHEPrHd W
pacnpeien€HHbIe sHepreTudeckue pecypcsi» HIT «HTC EDCy, pykoBoauTes IlenTpa
MHTEJUICKTY aJIbHBIX 3JIEKTPOIHEPTETUIECKUX CUCTEM U PACIIPEeTIEHHOM SHEPTeTHKH
OI'bYH «MHCTHTYT 3HepreTHdecKux McciefoBaHmil Poccuiickol akameMun HaYK».
OHn oT™meTHn cienyroniee.

B pernonax Poccum ¢ cypoBBIMH KITMMaTHYECKUMH VCIOBHSAME CO3IAHMUE
JINOC u THUJIMOC Ha OCHOBE COBPEMEHHBIX KOT€HEPALHOHHBIX YCTaHOBOK
TTO3BOJIAET OCYLIECTBISATH BEIPAOOTKY SIIEKTPUYECKOI U TEIIOBOM SHEPTUH C BEICOKOM
OHEProd(GPEeKTUBHOCTBIO U SKOHOMHYECKOH  BBITOMOH MPH  MHHHMATBHBIX
OKOJIOTUYECKUX MOCNEACTBHAX. OJTO OYHET COMeHCTBOBATH CHEPKMBAHUIO POCTA
Tapu(OB Ha 3EKTPUYECKYIO M TEIUIOBYIO 3HEPTHIO IS BCEX BHIIOB noTpedureseii,
obecrieunBas JOCTYITHOCTh SHEPrOCHAOKEHUS, U CIOCOOCTBOBATE SHEPreTUYECKOM
besoracHoCTH pernoHoB Poccnn, 4T0 0COGEHHO aKTyaTbHO B COBPEMEHHBIX YCIOBUSX.
OmneiT peanuzanuu npoekta cosganus JIMIC mokasan ero TEXHUKO-DKOHOMHYECKYIO
3(QQEeKTUBHOCTB, YTO NO3BONIACT TUPAKUPOBATH JAHHOE TEXHUYECKOE PElleHHeE.

Peanuzanus 0HOro MM HECKOBKUX MUIOTHBIX MpoekToB TYJINAC nossoaur
AOBECTU NaHHyIo TexHoioruwoo 1o YI'T 10 ¢ uensio e€ nanpHeiero npuMeHeHHs B
YAANEHHBIX U U30JIMPOBAHHBIX SHEPropalioHaX, i€ IaHHOe pelleHre 6yneT Hanboee
3¢ deKTuBHBIM. Peanm3oBaHHEIC HA COBPEMEHHOM HAYYHO-TEXHHYECKOM YpOBHe
TEXHOJIOTUM ~ UHTEJUICKTYaJIIbHOTO  YNpPaBIE€HHsS pEeXHMaMd [P  HHTETrPaliH
CHHXPOHHOM Masoi reHepallmd U OOBEKTOB Ha €€ OCHOBE B PacIHpelelHTelbHbIE
BJIEKTPUIECKHE CeTH U MEXAy co0Oi HMMEIOT OTpaciieBoe 3HAYeHHWe, 3aTparuBas
MHTEPECBI ~ BCEX  TIPynnm  IOTpeOuTened,  MOTEHIMAIbHBIX  HHBECTOPOB,
PaclpeNeNnuTENbHBIX CeTeBBIX KOMIAHMHK, a TakkKe PEerHOHATBHBIX OpIraHOB
HCIIOJTHUTEIbHOU BJIACTH.

CoBMmecTHOe 3acefaHHe 0TMeYaeT cieylolee.

1. PasBuTue pacmpenenéHHOM CHHXPOHHOW Malioif TeHepaldd B YCIOBHUSX
peanm3aliM  MPOrpaMMbl  TasU(DUKALUM  POCCHIICKUX  pETMOHOB,  Pa3BUTHUS
He()Tera3oBOro W arporpOMBINUIEHHOTO0 KOMIIEKCa, HeOOXOIMMOCTH 0GeceueHus
SHEProcHaOXKeHUs yIaNEHHBIX TEPPUTOPUN SIBISETCS OJHMM W3 HAIpaBlIeHM
pa3BUTHUS 3JIEKTPO3HEPIeTUKHM CTpaHbl. ABTOHOMHas paboTa JIOKAIbHBEIX CHCTEM
OHEPrOCHAOKEHHU HA OCHOBE CHHXPOHHOW Masioil renepanuu Hed(hQeKTUBHA KaK B
OTHOIIIEHUSAX Ka4deCTBa JJIEKTPOSHEPIHU U HAAEKHOCTH SHEProCHAO)KEHMS, TaK U
SKOHOMUYECKOH 3Q(HEKTUBHOCTH, YTO HE YCTpauBaeT MOTpeOuTeeN U MHBECTOPOB.

2. Texnonormyeckue Oapbepbl Ha IIyTH HHTErPAIlMd CHHXPOHHOM Mayoi
reHepallid B paclpelesuTeNbHble JIIEKTPUYeCKHue CeTH OOYCIIOBIEHLI Majloi
3JIEKTPOMEXAaHUYECKON ITOCTOSIHHOW HMHEPLUUU TEeHEePUPYIOMUX YCTAaHOBOK MajIoi
MOIIIHOCTH ¥ HU3KHAM YPOBHEM Pa3BUTHUS U OCOOEHHOCTSMH CUCTEM aBTOMAaTHYIECKOTO/
aBTOMaTU3MPOBAaHHOIO yIpaBiieHus ceTsiMu. [Ipeononenue sTux 6aprepoB HyKaaeTcs
B 3 (eKTUBHBIX TEXHOJIOTUSIX MHTETPAIlMA 00BEKTOB Ha OCHOBE CHHXPOHHOM Maoi
reHepalid B CYLIECTBYIOLIUE paclpeleluTeNbHble 3JeKTPUISCKHEe CETH M MEXIY
coboii. IlpencraBneHHple B JOKJIage WHHOBAIIMOHHBIE TEXHOJOIMH IIO3BOJISIOT
obecreunTh Majo3aTpaTHyI0 MHTErpaluio 00beKTOB Ha OCHOBE CHHXPOHHOW Majoi
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I'eHepalry B CYIIECTBYIOMINE CETH, a TaKKe MEXAY co00il U JeleHTpaIM30BaHHOe
aBTOMATHUYECKOE yIpPaBJIeHUE UX PEKUMAMHU.

3. PeannsoBaTh Mano3aTpaTHy0 HHTErPALHIO 00BEKTOB Ha OCHOBE CUHXPOHHOM
MaJlO TeHepalu B CYIIECTBYIOIIME CETH W MeXIy co0OH BO3MOXHO 3a CUST
IPUMCHCHHUS MHTEIUIEKTYallbHBIX CIOCO00B  PEXMMHOIO, MPOTUBOABAPUIHOIO
YOpaBlIeHMsI W  aBroomepupoBaHusa. Ilpm 5TOM B  KadecTBe OCHOBHOIO
NPOTHBOABAPUIHOIO  YIPABJEHWS TP BO3HHUKHOBEHHSIX YyIpO3  HAPYIIEHHUS
YCTOHYHBOCTH I[TAPAIIIENbHOM PaGOTHI MITH yAAPHBIX MOMEHTOB Ha BalaX CHHXPOHHBIX
TEHEPAaTOPOB  MCHOJNB3YeTCS ~ aBTOMATHUYECKOE  OIepexalollee  OTHEJIeHHE
cbanancupoBanHo# 1o MomHocT JIMDC OT BHEIIHEH ceTH 3a Bpems He Ooinee 0,1 c,
obecrievnBaromee ycToiunsblii mepexox JIMIC B 0CTPOBHOI pesKiM.

4. Cosnanue B cOCTaBe CYIIECTBYIOLIMX PACIIPEETUTENBHBIX JTEKTPUYECKUX
ceTell caMO0aNaHCHPYIONIUXCS BHEPropaiOHOB Ha OCHOBE CHHXPOHHON Majioii
reHepauuy, npugaromux uMm coiictea JIMOC, mo3Bosser obecneyuTh HE TOILKO
TIOBBINIEHHE  Ka4eCTBA OJICKTPOOHEPIMH M HaAEKHOCTH  3JIEKTPOCHAOKEHUS
MOTPEOUTENEH, HO M XKUBYYECTH CHCTEMBI DJIEKTPOCHAOKEHHS! B IIENOM, T. K. pu
aBapHsX B CETH COXPAHSIOTCS B paboTe OTAENbHEIE SHEPTrOPaioHbI, CIIOCOOCTBYIOIIIE
OBICTPOMY BOCCTAHOBIICHHIO CHCTEMBI TIOCIIE ABAPHUH.

5. IlpumeHeHue cuCTeM JELEHTPANTM30BAHHOIO YIPABJIEHHS pPEKAMAaMU
DICKTPUYECKUX CeTell C pachpelenéHHbIMH O0BEeKTaMM CHHXPOHHOM Majoil
TeHepalui TO03BOJISeT 00ECHEeYUTh XXHUBYYECTh W KHOEP3aUMIIEHHOCTh CHCTEMBI
BIIEKTPOCHA0XKEHUS MOTpeOuTeNel.

6. PaszpaboTka uHM(POBOro HBOMHMKA CHCTEMBI JEIEHTPATU30BAHHOIO
YHUPABICHUS. PEeXUMaMH, TMPOrpaMMbl OOyHYeHUSI OIEPaTUBHOIO U JIEXKYPHOIO
IIEpCOHANa U CTaHJapTa opranusanuu «MHrerpamnys Manoi CHHXpOHHOM reHepalyy 1
OOBEKTOB Ha €€ OCHOBE B OJEKTPUYECKHE CETH LEHTPATU30BAHHBIX CHCTEM
SHEPrOCHAOXKEHUS] U MEXIY CO0O0I» ¢ MOIENAMH OCYILECTBICHUS NESTeIbHOCTH 110
cospannto  JIMOC, TUIIMOC wu  CODOP  comelicTByeT  BO3MOXKHOCTH
IIMPOKOMACIITAOHOT0 BHEAPEHUS MPEIIOKEHHBIX TEXHOIOTHIA.

CoBMecTHOe 3aceJaHHe PENINJIO:

1. Opmobpurs  BemonHeHHsli B ®I'BOY BO  «HoBocubupcknii
rOCyapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET» KOMIUIEKC paboT 110 TEOPETHYECKOMY
OOOCHOBAaHMIO ¥  TIPaKTUYECKOW  peajM3allid  TEXHONOTWH  CO3MaHus WU
JIETIEHTPAI30BAHHOTO yIIpaBIICHUS pexxuMamu VHTETPUPOBAHHBIX B
pacipenenuTeNnbHble JJIEKTPUUECKAE CeTH U MeXIy co0oif 0OBEKTOB Ha OCHOBE
CUHXPOHHOW MaJloil reHepalyu.

2. PexkoMeHIOBaTh aBTOPY PacLIMPUTH PabOTEI 110 IPUMEHEHHUIO Ha TPaKTHKE
TOTOBOM K IIPOMBIIUIEHHOMY HCIIOJb30BAHUIO TEXHOJOTHM CO3JaHHUS JIOKAIBHEIX
HHTEJIJIEKTYallbHBIX ~ 3HEPrOCUCTEM,  HMHTETPUPOBAHHBIX B CYIIECTBYIOIIHE
pacnpeneauTeabHble JIEKTPUIECKUE CETH.

3. PexomennoBaTh aBTOpy JOBECTH pa3paboTKy CUCTEMBI
JELEHTPaIN30BaHHOTO MYJIbTUAIr€HTHOIO yIpaBJlieHUs pPeXUMaMu OObeJIMHEHUN U3
00BEKTOB C CUHXPOHHOH MaJloif TeHepalnueil 10 OMBITHBIX 00pa3IloB ¢ IPOBEIEHUEM
CEepPTUPUKALUOHHBIX UCTIBITAHHA.

10



4. PexoMeHIOBaTh HAyYHOMY COOOLIECTBY — H3yYUTh MaTepuaigbl IO
IIPEICTABICHHBIM TEXHOJIOTHAM, B TOM YHUCIIE OIBITY MX IIPAKTUYECKOTO IPUMEHEHNS,
[IOATOTOBHUTL CBOM 3aM€YaHUs M TIPEAJIOKEHHMA [0 UX COBEPIIEHCTBOBAHUIO M
MIPOABMIKEHHIO B PEaJIbHbIE MPOCKTHI.

5. PexomennoBaTh cyOBEKTaM OJIEKTPOSHEPreTHKH U HNPENIpUsITAIM  C
COOCTBEHHON CHHXPOHHOM MaJoW reHepalyell M3y4HTh NIPEJICTaBICHHBIN CTaHIAPT
opranusauuu «MHTerpanys Manoil CHHXpOHHOM reHepaluy ¥ 00bEKTOB Ha €€ OCHOBE
B OJICKTPUYCCKHE CETH LECHTPAIU30BAHHBIX CHCTEM 3HEPrOCHAOKEHHS M MEXKIY
CO00¥» U TIOATOTOBHUTE CBOM IIPEIOKEHUS 110 €ro KOPPEKTUPOBKE ISl aTbHEHIIIETO
MCIIONB30BaHMs B Ka4eCTBE NOOPOBOJIBHO NPHHUMAEMON HOPMATUBHOM OCHOBBI IS
YHpPOILCHNUST M yCKOPEHMS TPOLENyp COracoBaHMs IPOEKTOB [0 HHTETPALUU
CUHXPOHHOM MaJloil TeHepalun M OOBEKTOB Ha e OCHOBE B CYIECTBYIOLIHE
pacnpeenuTesabHble 3JIEKTPUIECKUE CETH U MEXITY COOOM.

6. PexkoMeHIOBAaTH aBTOpy NpPEINPHHATE YCHIHA 10  IIPOABIKEHHIO
NPEJCTAaBICHHBIX TEXHOJOIWI B paMKaX MEXKIyHapOIHBIX MPOEKTOB C y4YacTHEM
Poccun.
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Ilepseiii 3amectutenb [Ipencenarens

Y4énslii cekperaphb

Hay4no-texuuueckoro cosera HII «HTC Hay4Hp-TeXHUUECKOH KOIJIETHH

E3C», noxrop TexH. Hayk, npodeccop

] /

B. B. Monoarok

IIpencenarens Zexnuu « AKTUBHEIE
CHUCTEMBI pac
pacrpeenéHHble SHEpPreTHUECKHe
pecypcb», HIT «kHTC EDQCy, yuénsrii
cekperaps Cexkmuu o npobiemam HTII B
snepretuke Hayunoro copera PAH mo
CHUCTEMHBIM KCCIIEIOBAaHUSM B SHEPIeTHKE,
IOKTOp TE€XH. HAYK

AV I1. B. Unrormu

VYuenslii cekperaps CeKIuu
«AKTUBHbIE CHCTEMBI pacIIpeieIeH s
3JIEKTPO3HEPTUH U paclpeneéHHEIe
sHepretrudeckue pecypes» HIT «HTC
EOSC», kanza. TexH. HayK
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. A. IBaHOBCKMit

CICJICHUS DJIEKTPOIHEPIUU U

HIT «

Ilpencenarens Cekiun
«['MIpo3NIeKTpOCTaHINH, THOPHIHEIE
SHEPreTUYeCcKrue KOMILIEKCEHI U
BO300HOBIIIEMBIE HCTOYHUKH SHEPIHUN
HIT «<HTC EDC», nokTop TeXH. HayK,

npodeccop
//
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M. T. TaryHos

Yuenslli cekpetaph CeKiuu
«I'maposnexTpocTaHiny, THOPUTHBIE

OHEPreTUICCKHUEC KOMIIJICKCHI 1

BO300HOBJIsIEMbIe UCTOYHUKH SHEPTHIDY
HIT «HTC EDC»

B. C. BoapHbrit
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