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ACMMPAHTYPA

AO «HTL, E3C» — MHOTOMPOdOUAbHBIM POCCUMCKMU HAYYHO-UCCAEAOBATEALCKMM LLEHTP,

AOHEPHAN KOMMNAHMA AO «CHUCTEMHbBIM ONEPATOP EAMHOM SHEPIETUHECKOW CUCTEMbI).

Hay4HO — mccaeaoBateAbckas aedteAabHoCTs AO «HTL, ESCy nocTpoeHa Ha B6ase ctapenLlero
LLEHTPA MCCAEAOBAHUM B DAEKTPOIHEPIETMKE — HAYYHO-UCCAEAOBATEALCKOIO MHCTUTYTA

No NepeAQye SAEKTPOIHEPTMM MOCTOFHHBIM TOKOM BbICOKOTO HAMPSXKEHMS (OCHOBAH B 1945 roay).

CeroaHs KOMMAHUE CNELMAAMIMPYETCA HA PA3PADOTKE MPUKAAAHBIX, MHXEHEPHbIX
1 MHBECTULLMOHHBIX PELLEHMIN AAS BCEX DTAMOB MPOM3BOACTBEHHOIO LIUKAQ B SHEPTETUKE M NPEACTOBAEHA
B YeTblpeX ropoaax Poccum: Mockse, CaHkT-Ietepbypre, EkatepuHbypre n Hopocmbupcke.

Passumtme
SHEProCUCTEM

Pa3paboTymK MHKEHEPHBbIX
1 UHBECTULMOHHbIX PELLIEHMM
B CApbepe PA3BUTUE SHEPTOCUCTEM

NocMOTPETb HO CAUTE

CUCTEMHBIE
MCCAEAOBAHMA

PeLueHne 3a0A04 B OOAQCTH
HAAEXHOCTH, XXMBYHECTH,
YMNPABAAEMOCTU M MOHUTOPUHIA
SAEKTPOIHEPIETUHECKMX CUCTEM
N CHUCTEM BHYTPEHHETO
SAEKTPOCHABXEHMA
MPOMBILLIAEHHbIX MPEAMPUATUIA

NoCcMOTPETb HO CAUTE

[MoOTMBOABAPUMHAS
QBTOMATUKA, CUCTEMDbI
YMNPOBAEHUA M PEAENHOM
3ALLMATD

PeLueHue 3a0A04 B OOAQCTH
QBTOMATHMYECKOTO
MPOTUBOABAPUMHOIO YMPABAEHMS
DAEKTPOIHEPTETUHECKMX CUCTEM,
CUCTEM MOHUTOPMUHIA 3AMNACOB
YCTOMYMBOCTU, MPOBEAEHME
MCMbITAHWM

[NOCMOTPETb HO CAUTE



https://www.so-ups.ru/
https://www.ntcees.ru/services/razvitie-energosistem/sipr.php
https://www.ntcees.ru/services/sistemnie-issledovania/1.php
https://www.ntcees.ru/services/protivoavarinaya-avtomatika/1.php
https://www.ntcees.ru/svc_so%20ups/certif_devices.php
https://www.ntcees.ru/svc_so%20ups/certif_devices.php
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https://www.ntcees.ru/cok/cok.php
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Muccusa HTLU ESC

COAENCTBME DKOHOMMHYECKOMY PA3BUTUIO
Poccumnckom Peaepaumm 3a CHET MOCTPOEHMA
3ADFEKTUBHbBIX SHEPTOCUCTEM

* [1POEKTUPOBAHME NEPCNEKTUBHOIO
PA3BUTUS DHEPIOCUCTEM

= JICMbITAHMS M HOCTPOMKO CUCTEM
MPOTUBOOABAPUMHOM ABTOMATUKM

= PA3pabOoTKa M COMPOBOXAEHME
CNELMAAMIMPOBAHHbIX MPOTPAMMHbIX
M NPOrPAMMHO-ANMAPATHLIX KOMMAEKCOB

= TO0O 1M KOMMNAEKCHOE COMPOBOXAEHME
MPUCOEAMHEHUS K DAEKTPUHECKMM CETIM,
B TOM YUCAE reHepaLmm Ha b6asze BN

» Pa3BUTME TEXHOAOTMM ONEPATUBHO -
AMCMETYEPCKOrO YNPABAEHMA

= ONTMMM3ALMG YCAOBMM SHEPTOCHADXKEHMS
MPOMBILUAEHHbIX NOTPEDBUTEAEM

= Pa3paboTKa HOPMATMBHOM MPOBOBOM
M TEXHMYECKOM AOKYMEHTALLMM

* HAY4YHO-MCCAEAOBATEABCKAS AEITEABHOCTb
B DAEKTPOIHEPreTnke

6oAee
paborT,
BbIMOAHSI€MbIX
€XEeroAHo
o1 0,5 a0 1200 MBT | Boaee 1000 30
OOBbEKTbI €EAMHUYHOWM ABTOPCKME CBUAETEALCTBA M MNporpammHsbie
MOLLLHOCTbIO NATEHTbI HO M30BpPETEHUS KOMIMAEKCHI

Boree 300 yerosek | 5 pokropos 34 KAHAMAGTOB HAYK

MNepcoHaA Hay4HbIM MOTEHLMAA

3aKa34YMKM B POCCHM, CTRAHAX BAMXKHETO M AQABHETO 3APYOEXbs

OpraHbl doeAePAAbHOM 1 PETMOHAABHOM UCTMOAHUTEABHOM BAQCTH,
MPOMBILLIAEHHBIE XOAAMHIU M MPOU3BOACTBA, FTEHEPUPYIOLLIME KOMMAHMM,
SAEKTPOCETEBbBIE M DHEPTOCObITOBbIE OPTAHM3ALMM, OTPACAEBbIE ACCOLMUALLUM
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PassuTne aHeprocuctem

[TocMmoTpEeTb HO camTe
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= Y4yacTue B pa3pabOTKeE CXEMbI M MPOTPCMMbI POA3BUTUS
SAEKTPOIHEPTETUYECKMX CUCTEM POCCHM U TEHEPTABHOM
CXemMe PasMmeLLLEHMS OObEKTOB SAEKTPOIHEPIETUKM

= Pa3paboTKa M SKCMEPTM3A CXEM BbIAQYM MOLLLHOCTU
DAEKTPOCTAHLMIM / BHELLIHETO DAEKTPOCHAGXEHMUS
notpebureaen

= Pa3paboTKA 3AMELLAIOLLIMX MEPOMPUATUM,
06eCneYUBAIOLLMX BbIBOA M3 SKCMAYATALMKM OObEKTOB
SAEKTPOIHEPIrETUKM

= BbIMOAHEHME PA3AEAOB "BAACHCHI U PEXMMBI" B COCTOBE
MPOEKTHOM AOKYMEHTALLMM

= Pa3paboTtka 1 TEXHMKO-OKOHOMMYECKOE ODOCHOBAHME
MEPOMPUATHM (MPOEKTOB) MO PA3BUTUIO (COOPYXXEHUIO,
PEKOHCTPYKLMM U MP.) DAEKTPOCETEBLIX OOBEKTOB (AMHMUM
SAEKTPOMNEPEAQYM M MOACTAHLMI) 1 OOBEKTOB reHePaALLMM
(0BBEKTOB MO MPOM3BOACTBY DAEKTPUYECKOM SHEPTUM)

= Pa3paboTka peLLueHMm A PABOTbl OObEKTOB,
APYHKLMOHUPYIOLLMX HO OCHOBE B3 B cocTaBe
3HEProCUCTEMbI

= BbISBAEHME PUCKOB HOPYLLEHMS BHELLIHETO M BHYTPEHHETO
SHEeprocHabXXeHmna noTpedbuteaen, PaspadoTka
TEXHUYECKMX U OPTAHM3IALMOHHbBIX MEP AAS UX MCKAKOHEHMS

= Pa3paboTKa KOMMAEKCHbIX MPOMNPAMM PA3BUTUS
SAEKTPUYECKMX CETEM BCEX KAQCCOB HAMPIXKEHMS

PQ3BUTME SHEPIOCUCTEM

OCHOBHbIE KOMNETEHLMM

6650 MBT

90%

155

NPOEKTOB

AAS 45 PEroHoB
Poccum

COBOKYMNHOM MoLLHOCTHU TOC,
rPCu A3C,

BBEAEHHbIX B SKCMAYATALUIO

HCO OCHOBE PA3PABOTAHHbLIX CBM

BCex poccunuckmux BOC
BBEAEHO B OKCMAYATALMIO
HQ OCHOBE PA3pPABOoTaAHHbLIX CBM

obLLEE KOAMYECTBO PA3PABOTAHHbIX
MPOrPAMM PA3BUTUE CYObEKTOB PP,
TEPPUTOPUAABHBIX SHEPIOCUCTEM,
MYHULMMOAABHBIX OBPA30BAHMM
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HopmaTtueBHOe peryAampoBaHue

PaspaboTtka HaumoHaAabHOro ctaHaapta (FTOCT P)
«DAEKTPOIHepPreTMka. PacnpeaeAeHHas
reHepaums. TexHmieckme TpebOBAHMSA K OOBEKTAM

reHepaLmm Ha BA3e BETPOIHEPTETUHECKMX
YCTAHOBOKY

MNepcnekTnBHOE pa3sBUTHe

Cxem 1 Nporpamm
112  nepcrnekTMBHOrO PA3BUTUS
perroHos (CulP)

TexHu4yeckue peLweHus AAf
OGBEKTOB IAEKTPOIHEPreTUKH

22 KOMMAEKCHbBIX MPOrpaMMBI
passutnsg ceten (KMP)

MPOEKTOB MO PAIPABOTKE 247  Cxem Bblaa4M MoLLHOCTM (CBM)
27  30MELLAIOLLIMX MEPONPUATHIA
(3M) 42 CxeMda BHELLIHETO DAEKTPOCHAOXEHMS

(CB3)

MHbIX MPOEKTOB, BKAKOHOS:

*  MCCAEAOBAHMS
OAEKTPOIHEPrETUYECKMX
PEXMMOB OTAEAbHbIX 0ObeKTOB
1 SHEPTOPAMOHOB

14" = TEXHMKO-DKOHOMMUMYECKME
0B0OCHOBAHMS, PA3PABOTKY
PO3AEAOB MPOEKTHOM
AOKYMEHTALMUN AAG MPOUHATUA
YMPABAEHYECKMX PELLEHMM MO
PA3BUTUIO SHEPTOCUCTEM U
OTAEAbHbIX €€ YacTen (0ObEeKTOB)

Pa3ButHE BHEPTrOCUCTEM 6



YHMKOAbHbIE MPOOEKTHI

MOAHbI NepeyeHb pedoepeHUMt MPEAOCTABASETCS MO 3AMPOCy

Hay4Ho-uccaepoBaTeAbckas paboTta no paspaboTke CXxembl U MPOrPAMMbI NEPCNEKTUBHOIO PA3BUTUSA
3AeKkTpo3HepreTukn XMAO - Orpbl.

* B yCAOBUSIX HEOMPEAEAEHHOCTU TAODAAbHbIX PbIHKOB HECDTM M FA3A M HEOBXOAMMOCTU CAEPXKMBAHMS
TAPUAOHBIX MOCAEACTBUM OT PEAAM3ALMM OOBEKTOB SAEKTPOIHEPTETUKM, HAMAEHbI ONTUMAAbHbIE
TeXHU4Yeckue peLueHus rno obecneyeHmIo NepPCrnekTMBHOrO CNPOCA HA SAEKTPUYECKYIO MOLLIHOCTb HO
TEPPUTOPUM C BBICOKOM MAOTHOCTBIO MOTPEBAEHMS (BOAbLLIOE KOAMHECTBO HECDTETA30AOObIBAIOLLIMX

MPOMbICAOB),

Pa6oTa no BbinoAHeHuo pac4eToB YP, CY u TK3 aAs pasaeaa «baaaHcbl u pexumbm B pamkax MUP no Tutyay
«CtpouTteabcTBo NC 500 kB HuxxHeaHrapckas TpaHccopMaTopHOit MmowHocTbio 1002 MBA u CKPM 730 Meap,
CTPOUTEAbLCTBO oAHoLenHoi BA 500 kB HuxxHeaHrapckas — YcTb-KyT OpMeHTUPOBOYHON NPOTAXKEHHOCTbIO 465 KM,
pekoHcTpyKuua BA 220 kB Kuyepa - HoBbii YosiH u BA 220 kB AHros — HoBbi YOsiH (AASl TEXHOAOTMHYECKOrO NPUCOEAUHEHMS
3HepronpuHumaoLwmx yctponucTB OAO «PXA» (MpkyTckas oB6AacCTb, Pecny®amka bypsatus, 3aOanMKAAbCKMM KPaK,
Pecnybamka Caxa (AkyTtmg))

* B pamKax dOpMUMPOBAHUS PA3AEAC BUP MpUMEHEH KOMMAEKCHbIA MOAXOA MO ONPEAEAEHUIO UTPAEKTOPUUY
PAsBUTUA SAEKTpUYeckux ceTen 220-500 kB, o6eCcneymBatoLLMX SIAEKTPOCHADXKEHME NOTPEBUTEAEN
boaanbuHckoro aHepreTmyeckoro KoabLLa (AO «PXAy, Tpynna «Moatocy, OO0 «MHK, MAO «rasnpomy), ¢ 2023
no 2027 roAbl, KOTOPAS BKAIOYOET B CeO CEMb ITAMOB C CoopyXeHnem 4 BA 500 kB, oBLLLEN MNPOTIHKEHHOCTHIO
BoAaee 1480 km, oaHom MC 500 kB 1 yctaHoBkom 4 AT 500 kB o6Len moLuHocTeio 2004 MBA, a Takke
reHepPUPYIOLLETO OObEKTA MOLLLHOCTbLIO 456 MBT.

PaspaboTka cxembl BblaAa4YM MowHOCTU KocTpomckon NFPAC B pamkax oTOOPA MPOEKTOB MOAEPHM3ALMM TEMAOBbIX
SAEKTPOCTAHLIMMA.
= B ycaoBusax B3gTbix MAO «MHTep PAO ESCy» 0BA30TEALCTB MO MOCTABKE DAEKTPUHECKOM MOLLIHOCTM B PAMKOX

AlNM B cpok 2024-ro roAd, MO3BOAMT MUHUAMM3IUPOBATE KOAUMYECTBO MEPOMPUSTUM AAS YCRELUHOTO
NPOXOXAEHUS MPOLLEAYPbI TEXHOAOTUYECKOTO NPUCOEAUHEHMS.

{ICY3K ronunPo

CUBHPCKAS YTONbHAR

Q Poprym

MHTEP PAOEDC SHEPTETUMECKAR KOMIAHUR
MPCIK ( N\~ )
s P YPAITA CJMIII:EIHEPIII Cf) BerpoOrkK SRR
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= ObecneyvyeHne HaOAEXHOCTM CPYHKLMOHMPOBAHMS
ESC, OTAEAbHbIX SHEPIOCUCTEM
M SHEProobbLEKTOB

= [1OBbILLEHME YPOBHS YNPABAIEMOCTH
M HOBAIOAQEMOCTU DHEPTOCUCTEM U OTAEAbHbBIX
SHEProoObEKTOB

= COBEPLUEHCTBOBAHME CUCTEM ABTOMATUKM,
PENYAMPOBAHMUS M 3ALLLMTLI HO 6a3e LMAOPOBbIX
TEXHOAOTUM

» Pa3paboTtka cneumaAmsmpOBAHHOTO
NPOrPAMMHOIO obecneyeHms AA PACHETOB
M AHOAM3A DAEKTPUHECKMX PEXXMMOB, TOKOB
KOPOTKOrO 3AMbIKAHMSA, PEXMMHOIO YNPOABAEHMS,
MOHUTOPUHIA COCTOAHMS DAEKTPOTEXHUYECKOTO
OBOPYAOBAHMSA M CUCTEM YMPABAEHMUS

= Pa3paboTtka NpoekTHOM 1 paboyen
AOKYMEHTAUMM Mo P3A 1 MNA

CHCTEMHbBIE MCCAEAOBAHMS

oonee

35

oonee

OCHOBHbIE KOMNETEHLMM

cepTUPUKALMOHHDBIX UCMNbITAHUM

B pamkax yqactma B CAC AO «CO ESC»
B KQYECTBE OPraHA Mo AOOPOBOAbHOM
cepTmdbmKaLmm

MpoekToB B OBACCTM AHAAMU3A TEKYLLUX
U NepCneKTUBHbIX IAEKTPUYECKUX
PEXMMOB U YCTOMYMBOCTH
SAEKTPOIHEPIETUHECKMX CUCTEM
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OKCNEPUMEHTAABHAOS
©a3a

= UMADPO-OHAAOTO-COMU3MYECKMIA
KOMMAEKC, BKAKOYQIOLLIMM CAMYIO
OOAbLLIYIO B MMPE
DAEKTPOAMHAMMYECKYIO MOAEAD
(LAPK)

= OAMH M3 CAOMbIX MPOU3BOAMTEABHbIX
B POCCUHM MPOrpaMMHO-ANMNAPATHBIX
KOMMAEKCOB PEAABHOTO BPEMEHM
(RTDS)

= JICMNbITOTEAbHBIN CTEHA YCTPOUCTB
PEAEMHOM 3ALLMTBI M CUCTEM
asromatmsaumm (MC YP3nCA)

CHCTEMHbBIE MCCAEAOBAHMS

OCHOBHbIE KOMNETEHLMM

Paspabotka B MHTEPECAX CYObeKTOB
SAEKTPOIHEPTETUKM

* [poekTtoB CTAHAQPTOB OPraHM3ALMK MO YCTPOUCTBAM
PEXMMHOTO YMPABAEHUS, CUCTEMAM PENYAMPOBAHMS
ArperaTHoro, CTAHUMOHHOTO M CUCTEMHOTO YPOBHEM

*  LMAOPOBbIX AMHAMMHECKMX M PEXMMHBIX MOAEAEM
SHEPrOCUCTEM U SHEPTOOOBLEKTOB B OopMATE
MPOrPAMMHO-BBIMUCAUTEABHBIX KOMMAAEKCOB Rastrwing,
Eurostag, RuStab, PowerFactory u ap.

= CUCTEM MOHUTOPMUHIA COCTOSHMS OCHOBHOTO
SAEKTPOTEXHMYECKOTO ODOPYAOBAHMS U €IO CUCTEM
PErYAUPOBAHMA

= CuCTeM AHAAM3A U MPOTHO3MPOBAHMS PABOTHI
SHEProcUCTEM NPOMbILLAEHHbIX MPEANPUIATUM

= TEXHOAOTMM U CUCTEM YMNPABAEHMUS, OOECTNEYMBAOLLLMX
YCTOMYMBYIO PABOTY reHEPATOPOB
HQO DAEKTPOCTAHLMIX, OOOPYAOBAHHbIX,

B TOM Ymcae, My m Ity

10
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HopmaTtueBHOe peryAampoBaHue

MpoekToB B 0OBAQCTH CEPTUIDUKALLMM
39  0BOpPYAOBAHMS M YCTPOMCTB B CHUCTEME
HaaAeXHOCTb hyHKLLUOHUPOBAHMSA A0BpPOoBOAbHOM cepTudbmkaumm AO «CO ESCy

3HEepProcUcTeM U SHEProo6bLEKTOB

MpoekT B B OBGAQCTU PA3BUTMS
31 TEXHOAOIMIM MPOU3BOACTBA,

HOKOMAEHMS U MepPEAQYM

DAEKTPUHECKOM IHEPTUM

TexHu4yeckue peLweHusa AAf
OGBEKTOB IAEKTPOIHEPreTUKH

MpoekToB B OBAQCTH PA3BUT
51 OMNePATUBHO-AMCINETYEPC
SHEProCcUCTEMAMM

MpoekTa B OBAACTM PELLEHUS 30AQY NO
obecneyeHMIo HOAEXHOCTU, XXMBY4YECTH

M YNPABAFEMOCTU SAEKTPOISHEPIETUHECKNX
CUCTEM N CUCTEM BHYTPEHHETO
SAEKTPOCHAOXEHMA MPOMbILLAEHHbIX

MpoekToB B O6AQCTH i
MPEeAnpPUATMA

NPOEKTUPOBAHNUS Y
46 PEAEMHOM 3ALLLA
NPOTMBOABAPUMHO
3HEProoObEKTOB M OH

MpoekT B OBAACTM AHAAM3A TEKYLLIMX
15] M MEePCMNEKTUBHbBIX SAEKTPMHECKMX PEXKMMOB
n yCTOﬂ‘-IMBOCTM OAEKTPOSHEPIreTNM4eCKMX

CUCTEM

MpoeKToB B OOAQCTH MOAEAMPO
SHEPrOCUCTEM, FEHEPUPYIOLLIMX U
SHEPrONPUHUMAIOLLIMX YCTPOMCTB, OOb

MPOEKTOB B OBAQCTH MCMBbITAHMI M HACTPOMKM
93  cucTem ynpaBAEHMS ArperatHoro, CTAHUMOHHOMO

28 DAEKTPOCETEBOIoO XO39MCTBA, CUCTEM IR D s
YMPABAEHMS ArPEeraTHoro, CTAHLMOHHOTO
M CUCTEMHOTO YPOBHEM AVLLEH3MM HO MPABO UCTMOAb3OBAHMS
51  paspa6oranHoro MO (MBK «APY P3A» - 17,
RuStab - 26)

CurcTtemMHble MUCCAEAOBOHMS 11
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MOAHbI NepeyeHb pedoepeHUMt MPEAOCTABASETCS MO 3AMPOCy

* Paspab6oTka npoeKkTa CUMCTEMbI NPOTUBOABAPUMHOIO YNPABAEHUS SHEProcUCTEMbI Pecny6Amnku
TAAXXUKMCTAH.

= BbIGPAHBI TUMbl U NTAPAMETPLI YCTPOMUCTB U CUCTEM MPOTUBOCBAPUMHOTO YANPABAEHMS,
obecneyeHa Mx PACCTAHOBKA B KAKOYEBBIX TOYKOX SHEPTOCUCTEMDI.

* PaspaboTka nporpamMMHOro KOMMNAEKCA AASl PACHETA TOKOB KOPOTKOrO 3aMbIKOHUS U ONpeAeAeHue
NapameTpoB CpAGATbIBAHUSA U AHAAU3A PAGOTbI PEAEUHbIX 3aLLUT B SHeprocuctemax - NMBK «APY P3A»

= MBK APY P3A BHEAPEH B MPOMBILLAEHHYIO aKCNAyaTaLmio B AO «CO EDC). HEUCKAKOYUTEABHBIE
MPABA HO MCMOAB3OBAHME MPOTPAMMHOIO Komnaekca nepeadHbl OOO «PK «bbICTPUHCKOEN
(MAO «"MK «Hopmabckmit Hukeby), OOO «HoabpbckaHeproHedd by (MAO «fasnpom HePTLY),
OO0 «MpkyTtckasg HedotaHag kKomnaruan, OOO MpoekTHbIn LLeHTp «DKPAY, AO «(AYUMHCKMM
HedbTeENepPepPABATLIBAIOLLIMM 30BOA BOCTOYHOM HEPTAHOM KOMMAHMMY, AO «TA3MMPOM
AnaekTporasy, TOO «TaxnpomasekTponpoekn (KazaxctaH), OOO «balLkmMpCckas reHepupytoLLas
KOMMQHUM U AP.

* PeaAusaumsa «noa KAIOHY) CUCTEMbI MPOTUBOABAPHMMHOM ABTOMATUKM Bunckon TOLL (0OAHOM U3 KPYNHEULLMUX
TenAo3AeKTpoCcTaHuu Cubupckoro PepaepaabHoro okpyra, OO0 «Cubupckas reHepupyoLLas
KOMMNAHUAY).

= Pa3paboTaHA NPOEKTHAS, CMETHAS U PABOYAS AOKYMEHTALLMS, BbIOPAHbI YCTAHOBKM
CcpabaTbiBAHMS, oOecneyeHbl MOCTABKA, LLUED-MHXUHUPUHT U MYCKOHAACAKAO YCTOOMCTB U
CUCTEM MPOTUBOCABAPUMHOM ABTOMATUKM CTAHLLMM.

12
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MOAHbI NepeyeHb pedoepeHUMt MPEAOCTABASETCS MO 3AMPOCy

* BHeApeHWe YHUKAAbHOW TEXHOAOTMU (PA30NOBOPOTHLIX TPAHCKPOPMATOPHbIX KOMNAEKCOB. [0POA BOAXCKMM
BoArorpaackom obAacTu.

BbINOAHEHO TEXHWKO-OKOHOMMYECKOE OBOCHOBAHME NpumeHeHms PINK Ha Boaxckoun NAC (MAO
«Pyclmapon), HOy4HOE COMPOBOXAEHME MPOEKTHBIX M MYCKOHAAOAOYHBIX PABOT, MPOBEAEH AHAAM3
PABOTHI PTK B XOAE SKCMAYATALMM U AQHBI PEKOMEHAALMM MO TMPAXKMPOBAHUIO TEXHOAOTUIM B EDC
Poccuu.

* Pa3spa6oTka YHUKAAbHOM TEXHOAOTMU OHAGMH AHAAU3A KOMMYTALLMOHHOIO COCTOSHMA, MAPAMETPOB
SAEKTPUYECKOTO PEXMMA U YCTOMHMBOCTU CXEM DAEKTPOCHABKEHMS MPOMBILLAEHHbBIX MOEANPUATUM AAR
npumeneHmns B SCADA B nHtepecax OO0 «PH-YsatHedoTerasy (aoc4epHss komnaHma NAO «HK «PocHed ).
TioMeHcKkas OOAQCTb.

* Paspa6oTka OPUrMHAAbHON TEXHOAOTMU OHAGWH MOHUTOPUHIA COCTOSIHUA U KOPPEKTHOCTU (PYHKLLMOHUPOBAHMUS
CUCTEM PETYAUPOBAHUS TYPOUH U CUCTEM PETYAMPOBAHMUS BO3DY>KAEHMS CUHXPOHHbIX FTEHEPATOPOB — CUCTEMbI
MOHUTOPUHIA CUCTEMHbIX PEMYASTOPOB.

B pexxmnme OHAQMH TEXHOAOTUS MO3BOASET MPOBOAWUTL AMATHOCTMKY PABOTOCMIOCOBOHOCTU CUCTEM

PETNYAMPOBAHMS SHEPTOBAOKOB. CMCTEMA PEAAU3OBAHA HO 6oAaee Yem 30 SIAEKTPOCTAHLMUAX
Poccuiickon Peaepaumu.

'; <F" CUCTEMHbIM ONEPATOP
//A\\\ EAUHOWN SHEPFETUYECKOU CUCTEMbI

Pycluapo (&) cnnosbie mawmHb
MUHTEP PAOEJC POCSHEPIOATOM

13
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CHNC-AkTo6emyHairas, AO,

Pecnybamka KasaxctaH

CNPC

[NpoBeAeHWe TECTUPOBAHMA annaparypsl APB
(OBTOMATUYECKOE PETYAMPOBAHME BO3DYXXAEHUS) TEHEPATOPOB
TI Ne4(80MBT), TI' Ne5 (80MBT) obvekTa «PacLumperms IMIC-45»
(MT2C-160MBT) HO MPEeAMET MPUMEHUMOCTU U
>ddpekTmpHOCTM B EDC KasaxctaHa.

DS

GROUP

DS GROUP, TOO (KaszaxcTaH)
Pecny®Amka TAAXKMKMCTAH

PaBoThl, HEOOXOAMMBIE AAT BHEAPEHMS MPOrNPAMMHOTO
obecnevyeHus LEHTPAAM3OBAHHOTO BbIOOPA YIPABAZKOLLLMX
BO3AEMCTBMM MPOTUBOABAPUMHOM ABTOMOTHKM C
MHOTO43bI4HbIM MHTEPTDEMCOM U conpixxeHnem co SCADA-
CUCTEMAMM (HO OBOPYAOBAHMM KOMMAHMKM KBAPKMTOUMKD,
TAAXKMKMCTOH).

MeXAYHOPOAHbBIE MPOEKTH

OHepaxu Cuctem Pecepus, TOO,
Pecnybamka KasaxctaH

MPABO MCMNOAB30OBAHMA MPOTPAMMHOIO KOMMNAEKCA AAL
MOAEAMPOBAHMA DAEKTDOMEXAHNYECKMX MEPEXOAHbIX
MPOLLECCOB B DAEKTPOIHEPreTmieckon cucrteme «K
«RuStabm, HaO YCAOBMAX NPOCTOM (HEUCKAIOYUTEABHOM)
AMLLEH3MM).

UHHO Tex CoalowwHc, O00
AN Pecnybamka beaapychb
InnoTech Solutions

Paspabotka (myTem MmoAMAOUKALMM) NPOrPAMMHOTO
obecneyeHms UeHTPAAM3OBAHHOM CUCTEMbI
OBTOMOTMYECKOTO PENYAMPOBAHMS HOCTOTbI U
NEPETOKOB MOLLIHOCTM AAT OOBbeKTA «CTPOUTEABCTBO
CUCTEMbI ABTOMATHUHECKOTO PETYAUPOBAHMS YACTOTbI U
NepeToOKOB MOLLIHOCTH B beAopycckom
SHeprocucTemen. 1-9 ovepeab. KOppeKTMpOoBKAa.
PaBoThl, HEOBXOAMMBIE AAT PA3PABOTKM M MPOBEPKM
PABOTOCNOCOBHOCTM NPOrPAMMHOroO obecneyeHms
HCO 0B0PYAOBAHMM 3AKA3YMKA.

14
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TOO "TeHrusweBpounA"
Pecnybamka KaszaxctaH

/A UHHO Tex CoAowHe, OO0
AW\ Pecnybaunka beaapycb

InnoTech Solutions

MNP ABO MCMOAb30OBAHMS MPOTPAMMHOIO obecnevyeHms DKCMepTM3a MPOEKTHbIX PELLEHUIA, BEIMOAHEHHbIX
LLEHTPAAM3OBAHHOM CUCTEMbI ABTOMATUYECKOTO PETYAMPOBAHMS KOMMAHMEM B&YV AAS MPOEKTA PA3BUTHA DHEPTOCUCTEMbI
4OACTOTbI M MEPETOKOB MOLLIHOCTU. TLLHO. MccAreAOBAHME YCTOMHMBOCTM DHEPTOCUCTEMbI

TLIO npmt M30AMPOBAHHOM PABOTE SHEPTOCUCTEMBbI.

BceMUpHbIK BAHK,

TaxxnpomaaekTponpoekT, TOO, P 6 V36
T eCnyoOAMKa Y30eKMCTAH
) Pecny6anka KasaxcTtaH — Y

MpaBO MCMOAL30BAHUS (TPOrPAMMHO-BLIMMCAUTEABHOTO MNpe3eHTaumm 1 oby4eHMe N0 TEMAM:

KOMIMAEKCA AAT ABTOMATMIMPOOBAHHOIO PACHETA YCTABOK

PEAEMHOM 3ALLMTbI M ABTOMATUKM. Bepcung 4.0 = OMPEAGASHNE TEXHMIECKUX TOEDOBAHNI K BSC 1

C3OC AAf MX YCNELLIHOM MHTETPALMM B KPYMHbIE
SHeprocuctemsl Ha npumepe ESC Poccuu;

@v\"’“""’% . = Bonpocsl opranmsaumm UCIMA n CM3Y 8 ESC
§ Z HALMOHAABHBIN AUCNETHEPCKMI LLEeHTP Poccmg B YCAOBMAX PA3BUTUA MOAOI TOQAMLIMOHHOM
A 4 PecnyBAMKA MOHIOAMS 1 BO3OOHOBASEMOM TEHEPALLMM.

]
Yariona O

SKCNepTM3a COCTOAHMI M DA EKTUBHOCTH
PYHKLMOHUPOBAHMI CUCTEM PETYAMPOBAHMS
CUHXPOHHbIX FEHEPATOPOB SAEKTPOCTAHLLMIMA
SHEProcUCTEMbl MOHIOAMM.

15



Siemens AG.
OO0 «CumeHc TexHoAaornm Fasosbix TypOUHN
[epMaHM4

ABTOMATHMHECKME PETYAITOPDI BO3DY>KAEHMA CUABHOIO AEMCTBMUS
CUHXPOHHBbIX reHepaTtopos THYRIPOL

General Electric.
000 «AxuM Pycn
CLUA

ABTOMATHMHECKME PETYAITOPDI BO3DY>KAEHMA CUABHOIO AEMCTBUS
CUHXPOHHbIX reHepaTtopoB EX2100

Siemens AG.
000 «CumeHc TexHoAornu Fasosbix TypOUHY
[epMaHM4

ABTOMATHMHECKME PETYAITOPDI BO3DY>KAEHMA CUABHOTO AEMCTBUS
CUHXPOHHbIX reHepatopos THYRIPOL 6RV80

CuUcteMmHble MICCAEAOBAHMS

MeXAYHOPOAHbBIE MPOEKTH

PaboTbl Mo cepTUAdOMKALMM YCTPOMCTB B CcTeme A0BPR0BOAbHOM cepTudbmkaumm AO «CO ESCy

ABB. OOO «ABbB»
LLIsenapus

ABTOMATUYECKME PETYAITOPbI BO3DY>XXAEHWI CUABHOTO
AEMNCTBUIA CUHXPOHHbIX reHepaTopos Unitrol 6800

Andritz Hydro Gmbh.
ANDRITL 00O «AxuM Pycn

Hydro  Apcrpus

ABTOMATUHECKME PETYAATOPDI BO3OY>KAEHUI CUABHOTO
AEMNCTBUA CUHXPOHHbIX reHepaTopos THYNE]

UK Grid Solutions Limited.
AO «lpua PYC»
BeAnkoOpUTaHMA

MuKponpoLeCCopHOe YCTPOMCTBO P94v
(MukponpoLecCcopHoe yCTpomncTBO P94y, peaamsytoLLiee
AOYHKLMIO ABTOMATUHECKOM YOCTOTHOM PA3rPY3KM C
30AOXKEHHBIM AATOPUTMOM AOYHKLMOHMPOBAHMA AYP
BEpCUM v.62)

16
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MpoTUBOABAPUUHAS ABTOMATHUKA,
CUCTEMbl YNPABAEHUS U PEAEUHOU
30LLLMUTDI



https://www.ntcees.ru/services/protivoavarinaya-avtomatika/1.php
https://www.ntcees.ru/
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= CO3A0HME LEHTPAAMIOBAHHbBIX CUCTEM
MNPOTUBOABAPUMHOIO YNPOBAEHMS
SHEPTroOObEAMHEHMM, OTAEAbHbBIX DHEPIOCUCTEM
1 SHEPTroOObLEKTOB

Boree CepPTUDUKALLMOHHBIX MCMbITAHUM
» CO3ACHUE CUCTEM MOHUTOPUHIO PEXMMOB B PAMKOX YIaCTUA B CAC
PABOTbI SHEPTOCUCTEM U OTAEABHbIX 70 AO «CO E3Ch B kauecTse opraHd
3HEProoObEKTOB

Mo AOBPOBOABHOM CEPTUCPUKALLMM
» COBEPLUEHCTBOBAHME YCTPOMCTB

MNPOTUBOABAPUMHOM ABTOMATUKM U PEAEMHOMN

3ALLUMTBI HO Ba3e LMADPOBbLIX TEXHOAOTMIA ooaee MPOEKTOBE 0BAACTA paspaGoTku
» Pa3paboTKa CAELMAAMIMPOBAHHOTO M D L OHMETE L CHCTEM
NPOMPAMMHOFO OBECMEYEHUS AAS 45 e S BTN SRRKAMHOTO
M NMPOTMBOABAPUMHOIO YNPABASHMS

OBTOMATUHECKMX PACHETOB YCAOBMM
YCTOMYUBOCTU U AHOAM3A PEXMMOB
SHEProoBbEAMHEHUI, OTAEAbHbIX SHEPTOCUCTEM
N SHEPTrOOObLEKTOB.

= Pa3paboTKa NPOEKTHOM 1 paboyen
AOKYMeEHTALMM Mo P3A mn A,

AAS DHEPTOOOBLEKTOB M SHEPTOCUCTEM

MNP OTMBOABAPUMHAS ABTOMATUKA 18
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OKCNEPUMEHTAABHAOS
©a3a

" UMAPPO-AHAAOTO-CPUINYECKMM
KOMMAEKC, BKAKOYQIOLLIMM CAMYIO
OOAbLLIYIO B MMPE
DAEKTPOAMHAMMYECKYIO MOAEAD
(LAPK)

= OAMH M3 CAMBIX MPOM3BOAMUTEABHbIX
B Poccumm mporpamMHO-annapaTHbIX
KOMMAEKCOB PECABHOIO BRPEMEHM
(RTDS)

= JICMNbITOTEAbHBIN CTEHA YCTPOUCTB
PEAEMHOM 3ALLMTBI M CUCTEM
asromatmsaumm (MC YP3nCA)

MNP OTMBOABAPUMHAS ABTOMATUKA

OCHOBHbIE KOMNETEHLMM

Pa3paboTtka B MHTEpEeCax CyObeKTOB
SAEKTPOIHEPTETUKM

* [poekTtoB CTAHAQPTOB OPraHM3ALMK MO YCTPOUCTBAM
MPOTUBOABAPUMHOM ABTOMATUKM M PEAEMHOM 3ALLMTI

" METOAMK MCMbITAHMM U MPOBEAEHME MCMLITAHMIA
YCTPOMCTB NPOTUBOABAPUMHOM OBTOMATUKM
M PEAEMHOM 3ALLMTHI

= CuUCTEM MPOTUMBOCBAPUMHOIO YNPOABAEHMSA

19
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HopmaTtueBHOe peryAampoBaHue

MpoekT B 06AACTU CePTUTAOUKALMM OBOPYAOBAHMS U
85 ycrtponcts B Cucteme A0BPOBOALHOM
ceptmdpmkaumm AO «CO ESC»

HaaeXHoCcTb hyHKLMOHUPOBAHUSA
3HEeProcCUCTEM U SHEProoGBLEKTOB

MpoeKkTa No paspaboTke METOAMK MPOBEAEHMS
52 UChbITaHMI OTAEABHBIX YCTPOMCTB M MPOrPAMMHO-
TEXHWNYECKMX KOMMAEKCOB

MpPOEKTOB MO CO3AQHMIO CUCTEM
8 LLEeHTPOAM3OBAHHOTO
MPOTUBOABAPUMHOIO YNPABAEHMY

[MpOEeKTOB MO CO3AQHMUIO
32 MOHMUTOPUHIG 30MNACOB
3HEProCUCTEM PA3HOIO YPOBH

AVLLEH3MM HO MPABO UCTMOAb3OBAHMS
paspabotaHHoro MO (OC LLCIMA, OC CM3Y,
DACMAPAAAEAMBAHME PACHETHOTO LMKAC LICTIA,
Mporpamma LLEHTPAAM3IOBAHHOIO BbIGOpPA YB MA)

4

MpoekTos B 0OAQ
MPOEKTUPOBAH
47 peAenHoM 3a
MPOTUBOABAPUIMH
SHEProoObLEKTOB M OH

MNP OTMBOABAPUMHAS ABTOMATUKA 20
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MOAHbI NepeyeHb pedoepeHUMt MPEAOCTABASETCS MO 3AMPOCy

* Paspa6oTka npoekTa u cozpaaHne Cuctem LLeHTPAAU3IOBAHHOIO NpoTUBOABApPHUMHOro ynpasAeHus (LLCIMA)
B LLECTU 06beAUHEHHbIX 3Heprocuctemax E3C Poccum u AByX permoHaAbHbIX SHEProcucTeMax
* Pa3paboTKa YHUKAAbHBIX TEXHOAOTMYECKUX AATOPUTMOB BEIOOPA YNPABASIOLLLMX BO3AENCTBUM
AN ODecneyeHns CTaTUYECKOM M AMHOMMYECKOW YCTOMHMBOCTU DHEPTOCUCTEMBI.
= Co3aanme MO, 06eCNEYMBAOLLLETO LMKAMYECKMIM PACYET YMPABAZIOLLLMX BO3AEMCTBMIM, CBA3b
C HM30BbIMM YCTPOMCTBAMM, APXMBALMIO M KOHTPOAb.

* Pa3spa6oTka NporpamMMHOro KOMNAEKCA MOHUTOPUHIA 3anacoB ycTonunsocTtu (CM3Y) u BHeApeHue
eroB 32 AlL CO EQC
= Pa3paboTKA YHUKAAbHBIX AATOPUTMOB PACHETA 30NACA YCTOMYMBOCTU AAG KOHTPOAMPYEMbIX
ceyvyeH1n C y4eTOM ABAPUKMHbBbIX BOSMYLLIEHMMA.
= Co3aaHue MO, obecneympatoLLLErO LUMKAMYeckmm pacier CM3Y, ceasb co SCADA
CUCTEMOM.
= ObecneyeHmne B3AMMOAENCTBMI C CUCTEMOM APHM.

* Pa3spa6oTka M BHEAPEHUE LLeHTPAAU3IOBAHHOIO KOMMNAEKCA NPOTUBOABAPUMUHOIO YNPABASHMUA
U3OAMPOBAHHO paboTatowen sHeprocuctemsl (MTK NA)

* Pa3paboTKA YHUKAAbHBIX TEXHOAOTMYECKMX AATOPUTAMOB BEIOOPA YIPABASIOLLLMX BO3AENCTBUM
MPU BO3HWUKHOBEHMM HEOAAQHCOB AKTUBHOM MOLLIHOCTM B M3OAMPOBAHHO PABOTAOLLLEN

SHEPIOoCHCTEME.

21



Pa3spaboTka NpoeKkTa CUCTEMbI

B .cHTPOAAM3OBAHHOIO

NPOTUBOABAPUMUHOIO YNPABAEHMSA
3HEepProcUcTeMmbl

PecnybAmkm TAAXKMUKMCTAH

Pa3paboTtka pacyeTHbIXx moaeAeit DC 1 MPUAETQIOLLLMX
OKBMBOAEHTOB

COBOp M OLLEHKA MCXOAHOM MHADOPMALLMM

YCTQHOBKA M HACTpOoMKa MO, obecneymBatoLLLErO
LLMKAMYECKMU PACYET YNPABASIOLLLMX BO3AEMCTBMM, CBA3b
C HW3OBbIMM YCTPOMCTBAMM, APXMBALMIO M KOHTPOAb

MNPOTUBOABAPUMHAS ABTOMATHKA

MeXAYHAPOAHbIE MPOEKTHI

MOAHbI NepeyeHb pedoepeHUMt MPEAOCTABASETCS MO 3AMPOCy

PaspaboTka npoekTa
NPOTUBOABAPUNUHOIO

C* ynpaBA€eHUs
3HeprocucTeMmsl

A3epOaAnAXKAHCKOM pPeCcrnyBAMKH

CB0op 1 AHOAM3 MCXOAHOM MHADOPMALMM

Pa3pa®oTka NPOEKTHbIX PELLEHMM MO OCHALLLEHMIO
OOBLEKTOB DHEPTOCUCTEMbI YCTPOMCTBAMM A

BbIOOP AOTUYECKMX CXEM, AATOPUTMOB M MAPAMETPOB
CPaBATbIBAHMS BCEX 3AMNPOEKTUPOBAHHbIX YCTPOMCTB

OCyLLECTBAEHME ABTOPCKOIO KOHTPOAS HO 3TAMAX
HAAQAKN U BHEALEHMA

22
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Mpuraawaem
K COTPYAHUYECTBY

AO «Hay4HO-TeXHU4YECKHUHN LLEHTP
EAVMHOM 3HepreTU4eCKOU CUCTEMDBIN
(AO «HTL, ESC»)

r. Cankr-letepbypr,
YA. Kyp4aTOBQ, A. 1, AUT. A.

r. Mocksa,

BHYTPUIOPOACKQOS TEPPUTOPUA MOCEAEHNE MOCKOBCKIMM,
yAuLLa [leTpa HenopoxXHero, AOm 7, CTpoeHue |

+7 (812) 297-54-10
+7 (812) 552-62-23 (dpakc)
ntc@ntcees.ru

nicees.ru
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