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1 HaaexHas cets

CUMBWUO3 U B ACTY PACMPEAENINTE/IbBHOU CETU

N1
Cucrtema nogaeprXKu NPUHATUA peLLUeHns

UnN2
Cuctema NPOrHO3MpPoOBaHUA HarpysoK
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B oTBeT Ha HapyLleHne MoAENNPYET KOTHUTUBHYO
paboTy AucneTtyepa, BbIMOJHAET KCOTHU ThICAY»
CeTeBbIX pacyeToB (TONO/IOMMIN, PEXKMMOB,
HaAeXHOCTU NUTaHKUA NnoTpebutenen,
YyBCTBUTENIbHOCTU P3, paboTbl aBTOMATUKM,
MapLLPYTOB NnepemelleHna 6puraa)
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[MpOrHO3mMpyeT aKTUBHbIE N PEAKTUBHbIE
Harpy3ku TpaHcdopmaTtopos NC, T n
HanpaxXeHna Ha wurHax CH MNMC Ha 30 MUHYT -
mecaAy, snepen c uHTepsanom B 30 MUHYT
(ncxopHble paHHble ana ADMS/EMS).
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U 2 - CUCTEMA NPOTHO3NPOBAHUA HATPY30K

@

V' [lporpammHoe obecrieyerHmne - KOMOMHNPOBAHHbIE MOAENN HEMPOHHbIX CETEN, COCTOSILLME U3 HECKOJSIbKMX CIOEB,
Bkntovast CNN, LSTM/GRU.

First phase (CNN) Second phase (LSTM)

Input : Feature extraction Forecasting Output
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v UcxoOHble OaHHble — rofoBble BpeMeHHbIe PAbI MO/yHacoBbIX aKTUBHbIX (M PeaKTUBHbIX) MOTPEBAEHNI SNEKTPOIHEPTUN.

v AnnapamHoe obecrieyeHue — cepsepbl ¢ GPU.

|
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NMONTOXXEHWE C ACTY CETU 6-10 KB | YTO NPEAJIATAEM

TC, TW na U1, PI, TI, Pek.: 2% oT Heobxoanmbix ana Habarogaemoctn cetn — obecneuuntb 100% :
V' C33 cTtoat Ha 30% Tl | cueTumkmn craButb Ha 25-30% TIM, 40-45% namepeHnin paccunTbiBaThb;

v paHHble B AVIVIC ¥3 3ana3gbiBatoT Ha CyTkM 1 6onee — 3amelatb TOUHbIMU MPOrHO3amMu.

SCADA

Tononorus B TeMne npouecca onpesensieTcs, Ho € yyacTneM yenoeyeckoro paktopa (TC BBOAATCSA BPYUHYHO) |
onpegenatb TC Harpy>xaemou yacTu ceTm aBTomaTnueckm B Temne npouecca no T v ncespo TU.

DMS/OMS

d OLI,eHI/IBaHVIe COCTOAHUA, ONTUMIN3aUNA, BBOA PeEXMMa B 4OMYCTUMYHO O6J'IaCTb, BOCCTaHOBJIEHNE CETH,
MMTaHA HE BbINMOJIHAKOTCA | BbINMO/IHATD.

! MporHo3npoBaHMe YCTaHOBMBLLETOCSA PEXMMA CETU Ha CYyTKU-MeCsaL, Brepes OTCYTCTBYET | AenaTtb.

! PeXXMMHas HafeXHOCTb He onpejenseTca | onpepenatb.
24/09/23
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KAK OBECTIEYUTDb NOCTYNNEHWVE AAHHbIX B ADMS?

NaHHble C33 3aMeLatoTcs

nporHosamm! b [— )<

MporHo3Hble TM,I
pacyeTHble TC

NMpoussogurtennp
CAH TN (—_ -] WuTerpauwms
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, t,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
NMpoussogutenu %
ADMS, AUUC YD — ADMS
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/,—*” % % Ha cyTkn r6onee
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YTM ycng > yCnz,

- JaHHble M3/C39/B AUNC Y3 3ana3gpiBatoT

ANNC Y3

3anasabisator!

3amelweHune aaHHbIX PB NporHo3HbIMM BO3MOXKHO

NPM BbICOKOM TOYHOCTU MNPOrHO30B

YcnosHblie 0603HA4YeHUSs:

CMNH TN — cuctema NpOrHo3nMpoBaHmA
Harpy3ok TI1;

TN — TpaHchopmaTopHan NOACTAHLMUS;
YTM — ycTponCTBa TENIEMEXAHUKN;
YCNA — yctpowncTtea cbopa 1 nepenaun
[AHHbIX N0 noTpebaeHunto 3/3;

C33 — cyeTymkm 3/3;

AUNC Y3 — cuctema yyeta 3/3;

TU - TenensmepeHuns;

TC — TenecurHanunsayms;

NHTerpaumna: CMH TM ¢ AMUUC Y3 u ADMS
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NMPOUN3BOACTBO HEMPOCETEBbIX MOAENEN

3asoz
(Mpoussogutens)

Crenp ACTY

CucTema Npomn3BoACTBa Moaenen:
v O4YUCTKa B6onbLINX AaHHbIX;

=
v' obyyeHune mogenei. ’
=

[
F"T:‘ M B
CILHICC- S

Crenpg ADMS

daiinbl m
AaHHble ceTn PCK

KOnnpoBaHue,

v’ popaboTtka Bepcuu;
v’ ajanTauums nog npoekT;
v’ nycKo-Hanagka.

CMM + N GPU X CNMHTN+MGPUY

== ==

obHoBNeHuA MO,
MOZENb CETU

UL

LleHTp ynpaBaeHua ceTaAmum
(3akasuumk)

Cucrema NPOrHo3MpoBaHUA Harpy3oK:
v' NpOrHo3npoBaHue;
v pononHuTensHoe obyyeHne moaenei

ADMS 3aKa34ymnKa

YcnosHbie 0603HaYeHuUS:

TN — TpaHchopmaTopHana NOACTAHUMA;
MO — nporpammHoe obecneyeHue;

GPU — rpaduueckune npoueccopbl NVIDIA
N, M —uucno GPU;

X, Y —mapka GPU.
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UTO NMPEANATAETCA YCTAHABJ/INBATDb B AOMNOJIHEHUE K
NMAAHAM TEJNEMEXAHUSALU NN N YUETA?

[losTanHO onTMMasibHO paccTaBuUTb AoMoaHUTebHble C33 Ha TI1, B koavyecTse,
AOCTaTOYHOM AN BOCCTAHOBAEHUA (pacyeTa) OTCYTCTBYHOLLNX AaHHbIX, HEOOXOAMMbIX A4
OLEHNBaHWNA COCTOAHUSA CETW.

Hasuratop

HaaexHas cets

&

UTO A4 3TOIO YXXE roTOBO?

©  apXMTeKTypbl MOAenen NPOrHO3NPOBAHNA HarpPy30K 1N HaNPSXKEHWNI;
°  nporpaMmHoe obecrneyeHmne OUNCTKN BPEMEHHbIX PAAOB, 00yUYeHMs Mogenen 1 NPOrHO3NPOBaHNS;
°  MEeTOAMKM M NporpamMmMHoe obecneveHue:
v NMPOrHO3MPOBaHNA pPeXnMa CeTy;
PaCcCTaHOBKWN AOMOJAHUTENbHbBIX CHETYMKOB MO TpaHCchOpMaTopam CeTu;
pacuyeta HeAOCTaOLNX BPEMEHHbIX PAAOB HArpy30K TPaHCHOPMATOpPOB;
NJIAHVPOBAHNA €XEHeAEeNbHOIO NepemMeLLeHna «<MOBUIbHbIX» CHETUYNKOB;

RN NN

pacuyeTta nonoxeHuin KA cetn CH no Harpy3kam TI1.

24/09/23 8
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UPPOBEIE TEXHOAOTK 1= HaaexHas cetb
NMPUMEPDbBI MEPOTMPUATUN ANA KOHKPETHOIO P3C
Bo3MOXXHbIE MEPOMPUATUA, KPOME TeneMexaHn3aLnm BCen CeTu:
YcraHoska YTM Ha TTI1, Ha koTopbIx oTcyTcTBYHOT 1 YTM 1 C33;
YcraHoBka C33 Ha 1ex TI1, Ha koTtopbix YTM n C33 OoTCYyTCTBYIOT; N cTOUHMKHM
Ycranoska C33 Ha npuMepHo 50-60% TI1, Ha kotopbix YTM 1 C33 OTCyTCTBYHOT, AaHHbIX:
BpemeHHas ycTtaHoBKa «MobuabHbIx» C33 npumepHo Ha 10% T, Ha koTopbix YTM 1 C33 - ScADA;
OTCYTCTBYHOT. Q- AMMCY3;
- 3amepbl.

[MpMep panoHa 31eKTPUUYECKON CETU
Uncno TIM - 2100; 2% (60)

Hucno TpaHcpopmatopos Ha T — 3000 (100%); .

Yucno tpaHcpopmatopos co C33, BkatoveHHbIXx B AIC Y3 = 900 (30%); (2040)

YTM ctoat Ha 2% (60) UIT, PI1, TI1;

Ha 68% (2040) TpaHcpopmaTopoB, Ha KOTOPbIX HET YTM n C33, BbINOJIHAKOTCA 3aMepbl
MaKCMMyMa Harpysok.

24/09/23 9
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Peanunsauua peweHuna 1

Lna peanbHo20
epemeHu

| VICTOUHMKM [lepBUYHbIE Ana

| AAHHbIX: 30480K

- - - ]
N - SCADA; < -cnH
‘ - ANC Y2.

70% (~2 100)

30%
(~900)

MeToaMKn: MeToaAnKa NPOrHO3MPOBaHME PEXKUMA CETM.

24/09/23

100%

I

Hasuratop

HaaexHas cets
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LLEHA/KAYECTBO PELLEHUA 1

MCTOYHUKN AAHHDIX, [aHHble - PB, hasEmeE ToyHoCTb LieHa Ha T LleHa Ha ceTb
Ne %: SCADA/ANNC 3aaBKku, %: YctaHoBKa YTM, C33 A nporHosos, OC, 6 ’ 6 ’
Y3/CMH/3amepbl SCADA/CMNH/3amepbl U929 VP MJIH, PYO. MJIH. pyD.
1 100/ 0/ 0/ 0 100/ 0/ 0 2100 YTM 0 1,2 > 2400
lpeumywecmea . 3ampamer:
mo4yHocmes OC camasn BbICOKasA, TaK KaK HENPEPbIBHO N3MEPAOTCA v' Tenemexanusaumsa scex Tr1;
napameTpbl ceTn (MOLLHOCTU, TOKM, HanpaxeHuna) Ha scex TI1; ¥ Npumenerne CMH T

MOYHOCM®b MPO2HO3UPOBAHUA CaMasA BbICOKAA MO TEM }Ke NPUYUHAM.
v" 100% NCXOAHbBIX AAaHHbBIX B HA/INYME;
v’ aHa/n3 BpeMeHHbIX PASO0B Harpy3oK He TpebyloTca.

Hedocmamku :

v’ camoe goporoe pelweHue, ueHa peaansauum ana CPIC ~ 2,4 mapa,. pyb.
v’ camoe A/iTeibHOe B peasin3aumm, OHa MOKET PacTAHYTbCA Ha
necatnneTua.

24/09/23 11
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Peanusauyuna peweHua 2

|
: NCTOUYHUKM [lepBUYHbIE LnAa 3a480K Lna peasnbHo20 I
| AaHHbIX: gpemMeHU |
__________________________________________________________________ d
N - SCADA < -CrH N - scADA
G -AmnCY3 < -CnH
2% 100% 2%

98% 98%

MeToauKn: meToguKa NPOrHO3npoBaHMeE pexxmnma CeTun

24/09/23 12
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1= HaaexHas cets
ToyHOCTb
VICTOUHNKN AaHHBIX, [aHHble - PB, 3anBku, %: YctaHoska YTM,  Jltoackue LUeHa Ha TI,  LleHa Ha ceTb,
No %: SCADA/ANNC SCADA/CTH/3amepb! £33 nporHo3os, OC, 6 6
Y3/CMH/3ameps! P pecypcbl yp MJIH. pyb. MJIH. pyb.
2 2/98/0/0 2/98/0 ~ 2040 C33 0 BbicoKas 0,03 60
lpeumywecmea : 3ampamer.

* moyHocmes OC BbICOKAA, TaK KaK BbIMONHAKOTCA TOYHbIE MPOrHO3bl HArPYy30K Ha BCeX
TpaHchopmaTopax TI1;

*  MOYHOCMb MPO2HO3UPOBAHUA BbICOKAA, TaK KaK UCMOJIb3YIOTCA TOYHble gaHHble 3 AMNC Y3;

v" 100% MCXOAHbIX AAaHHbIX UMEITCA B Hannuune;

v/ aHaNu3 BpeMeHHbIX PAL0B Harpy3oK He TpebytoTcs.

Hedocmamku :

v [J,OCTaTOYHO A0poroe pelleHune, LeHa sHeapeHna 2000 cueTynKos coctasuT ~ 60 MH. pyb.

v’ BKAOYeHMe cyeTunKoB K AUNC Y moKeT pacTAHYTbCA Ha HECKO/IbKO NET;

v/ BO3MOXXHO noTpebyeTca yBe/IM4nUTb MOLHOCTb cepsepoB AUUC Y3, moaepHusunposatb MO;

v’ [1na yyeta Harpysku BHyTpu 30 MUHYTHOrO MHTepBana (ecnm 3to Heobxoammo) ana 100%
Harpy3oK MCNoNb3yeTca NHTepnonaums.

v" YcTaHOBKa CYETYMKOB
npumepHo Ha 2 000
TpaHCPOPMATOPOB;

v' MpumeneHmne CMH TN.

24/09/23 13
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47%

(~1400) |

Lndposbie TexHoAOM M T | HaaexHas cets
i Peanusauua pewewnasd
] |
: NCTOYHMKMU [lepBUYHbIE MepBUYHbIE + pacyeTHble LA 3a480K LA peasnbHo20 :
| AAHHbIX: spemeHu |
_______________________________i'________________________________________l_ __________________________________ d
| Pacuet 47% namepeHuni |
| |
- scADA | <« - SCADA | - CMH <« - SCADA
|
9 -AMnCY3 | 4 - AMnCY3 | < -CnH
|
- _ |
3amep i ‘ CMH :
2% : 2% : 100% 2%
| |
| |
51% | 51% 47% | 98%
(~1540) | |
|
| |
! |
|
|
|

MeToanKkn: v' mertoamka pacctaHoskm 600 cyeTuMKOB NO TpaHchOpMaTOpam ceTw;

v' meToamka pacyeta 47% Harpysok;
v\ MeToAMKa NPOrHO3MpoBaHUE Peskma CeTy.

—— e — —— — — — — — — — — — — — — — —

14



CUCTEA

Lindpposbie TexHoAOr MM

~ | |HasuraTop

1 HaaexHas cets
TOYHOCTb
VICTOUHMKM AaHHbIX, NaHHble - PB, 3aaBku, YcrtaHoska YTM, JlioacKkue LleHa Ha T, LleHa Ha ceTb,
No %: SCADA/ANUC %: SCADA/CIH/3ameps! 33 nporHo3os, OC, 6 6
Y3/CIH/3amepb! CH P pecypchbl VP M/H. pyb. M/H. pyb6.
3 2/51/47/ 0 2/98/0 ~ 600 C33 0 BbicoKasn 0,03 18
lpeumywecmea :
3ampameir:
* moyHocmeb OC BbICOKAA, TaK KaK UCMOJIb3YHOTCA TOYHbIE MPOrHO3bl HArPy30K Ha BCeX
_ v YctaHoska C33 no
TpaHcdopmaTopax TI1;

MeTOAMKE MPUMEPHO Ha
600 TpaHchOpPMaTOpPOB;
v MNpumeHeHune CIMH TM.

*  MOYHOCM®b M1PO2HO308 BbICOKAA, TaK KaK MCMNO/Ib3YHOTCA TOUYHble gaHHble 3 AUMC YD un
Ha MX OCHOBE NPOBOAATCA NPAMble pacyeTbl (Mo 3akoHam Oma u Knpxroda) 3HaueHU M
HArpy3ku Ha TpaHchopmaTopax, He OCHALLEHHbIX CHETYMKAMMU. TOYHOCTb rpadpmKoB
«47%-X» Harpy3oK aHasiorM4yHa To4HOCTM 51%-x Harpy3oK no gaHHbim n3 AUNC Y3;

v OTHOCUTE/NIbHO HeJopPOoroe peleHmne.

Hedocmamku :

v’ ycTaHOBKa 1 BKkAoYeHne 8 AMC Y3 600 cueTYMKOB BO3MOMKHO pacTAHETCA Ha roj;

v MOMMMO aKTUBHOW U peakTUBHOM Harpy3ok B apxmeax SCADA n AUUC Y3 aonHbl
6bITb HANPAXKeHMA No Tpem daszam;

v BO3MOKHO NOBbICUTCA TPAadUK Nepeaaun AaHHbIX.
24/09/23 15
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Lndposbie TexHoAOM M T | HaaexHas cets
Peanunsauua peweHua 4
| UcmouHuKu [MepsuyHele MepBUYHbIE + pacyeTHble 17 30580K [na peanvHozo |
) . o e | |
I dHHbIX. I Pacqembl: | 6peM€HU I
| HEOEMMHad7% T pAmoB68%ncesao | ]
TpaHcPopmMaTopoB N3MepPEHNM
«q - SCADA CADA
- AMmMC Y3 N - SCADA - SCADA - CrH <-s
4 -AMnCY3 € -Aanmncy3 « - CrH
- 3amep ‘ cnH
- HEOENA N - HEAENA
100% 2%

47%
~1400)

30%

47%
(~900)

68%

|
|
|
|
|
|
|
|
|
|
|
|
2% | 2%
|
|
|
|
|
|
|
|
|
|
|
|
|

21% (~640)
[NocTaBnAemble METOAUKMU:

—— e — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

v\ MeToAMKa PacCTaHOBKMU U eXKeHeae/IbHOro nepemMellleHmsa CYETYNKOB;
v' metoamka pacyeta HEAE/IN Harpy3ok Ha 47% TpaHcPOpPMaTOpOB;

v\ MeToAMKa pacyeTa BPEMEHHbIX PALOB HarpysokK;

v\ MeToAMKa NporHo3MpoBaHue Peskima ceTu.

16
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1 HaaexHas cets

AL RIS, flaHHbie - PB, Jlrogckne TodvHOCTb NporHo3os, LeHa Ha TT1 LleHa Ha ceTb
No %: SCADA/ANNC 3anaBKu, %: YcraHoBKka YTM, C33 OC. VP ’ 6 ! 6 ’
Y3/CMNH/3amepbl  SCADA/CMH/3amepbl HEGyrel g W [/ wablalo [Eck
4 2/51/00/47 2/98/0 ~ 50 mobunbHbIX C33  MOHTEP CpepHan 0,03 _
lpeumywecmea: 3ampameoir:

v’ [JeuweBoe pelleHune, ueHa «mect» n 50 cuetynkos coctasuT ~ 1,5 maH. pyb.+ 3apnnata MoHTepa. v

Hedocmamku :

* moy4yHocmb OC He8bICOKAA N3-3a HEBbICOKOW TOYHOCTM NPOrHO30B Harpy3ok TpaHcdopmaTtopos TI1,
Ha KOTOPbIX HET CTaLLMOHAPHbIX CYETYMKOB (BPEMEHHO YCTAaHABANBAKOTCA MOOUIbHbBIE CHETYMKN);

* MOYHOCMb MPO2HO3UPOBAHUA HEBLICOKAA TAaK KAK COBMECTHO UCMNOb3YHOTCA: TOYHbIE AaHHble U3
AUNC Y3, gaHHble 33 aHa/IOrMYHbIE CYTKMN Ce30Ha U3 HeLe/IbHbIX apXMBOB MOBU/IbHbLIX CHETYMKOB, Y
pacyeTHble U3MePEHUNA Ha TPpaHCcPopmaTopax b6e3 cCHETYMKOB, BbIMONHAEMbIE HA OCHOBE AaHHbIX,
NnepeyYncaeHHbIX Bbllle;

v’ MceBAo Harpy3Kun He NoJsIHO OTPaXKaloT AMHAMMKY M3MeHeHUA rpaduKa Harpy3Ku no OTHOLLEHUIO K
3aMepeHHOMY HeaenbHOMY rpaduKy ANA KaXKA0ro Ce3oHa;

v' NOMMMO aKTUBHOMN N peaKkTUBHOM Harpy3oK, B apxusax SCADA n AUUC Y3 fonKHbl BbITb
HanpAXeHunA rno Tpem dasam.

v’ yCTaHOBKa «MeCT» [/1A CYETYMKOB MOMKET PacTAHYTbCA Ha rog, u bonbLue. v

24/09/23

WHCTaNNAUMA
«mect» noa C33,
3aKynkKa ~50
«MOOUNBHBIX
C33;

13 umknos Ha C23
Ha Ce30H:
yCTaHOBKa Ha TI1
Ha Heaento,
CHATUSA NMOKa3aHUMN,
nepeBo3Ka Ha
Apyryto TIT;
NpnumeHeHune CIMH
mTm.

17
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CBOAKA MEPOMPUATUN

MCTOYHUKN OaHHDIX,
No %: SCADA/ANNC

Y3/CMH/3amepel
1 100/ 0/ 0/ 0
2 2/98/0/0
3 2/51/47/0
4 2/51/00/47

[aHHble - PB,
3aaBKuU, %:
SCADA/CMNH/3

100/0/0

2/98/0

2/98/0

2/98/0

YctaHosKka YTM, Jlioackue
pecypcbl

C33

1300 YTM

~ 2000 C33

~ 600 C33

~ 50 MOBUNBbHbBIX
C33

0

0

MOHTEp

To4yHOCTb
NPOrHoO308,

OC, YP

OuyeHb
BblCOKas

Bbicokas

BbicoKasa

CpegHasn

1,2

0,03

0,03

0,03

LleHa Ha Tl, LleHa Ha ceTb,

MJIH. pyb. MJH. pyb.

> 1560

60

18

1,5

~ | |HasuraTop

— HaAgXxHad CETb

YcnoBHble 0603HaueHun
PB — peanbHoOe Bpems;
YTM — ycTponcTtea
TenemexaHuKu;

C33 — cyeTYnKM 3/3;

3 - 32ABKW — HA CYTKN —
Heaento Bnepea;

TN — TpaHcdopmaTopHas
NoACTaHUMA;

OC — oueHunBaHue
COCTOAHUA CceTu;

YP — ycTaHoBMBLUMICA
peXxum, oNTUMU3aLUA.

XapaKTepucTukm cetm
Yncno TM -2 100;

Yucno TpaHchopmaTopoB Ha
TM -3 000;

Yuncno TpaHchopmaTopoB co
CYETYMKAMMU, BKAKOYEHHbIMU
B AMNC YD —1000;

YTM cToAaT Ha 2-X%
nmetowmxca LM, PN, Tr1.
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PEKOMEHAYEMbIE MEPOINMPUATUA

v B Ka4yeCTBe OCHOBHO020 peuwleHus - ycTaHoBUTb C33 npumepHo Ha 55% TI1, Ha koTopbix HeT YTM n C33,
Ha 45% Tl C33 yctaHaBAMBaTb He TpebyeTcs.

V' B KauecTBe 8peMeHHO020 peleHUs MOXHO yCTaHaBAMBaTb «MObMabHble» C33 Ha npumepHo 10% TT1, Ha
KoTopbIX HEeT YTM n C33.

Hanpumep, B TeueHne roga BO3MOXHO COBMeCTUTb YcTaHOBKY 320 C33 Ha Hanbonee BaXKHbIX

TIM/dnaepax (9 maH. py6.) n 25 «mobunbHbix» C33 (0,75 MmaH. pyb.), nepemeltaembix no 320
TpaHchopmaTopam, a B TedeHune 2-ro roga Aokynutb 275 C33 (8,25 maH. pyb.) n CMOHTMpPOBATbL 1X Ha

y>XXe roToBble «MeCTa»: 11 roa 2-nron
2% 2%
47% a7
1400) (~1400) - SCADA
30% 30% € -Amncys
(~900) (~900)
€ - HEQENA
- CMNH

10,5% (~320) 10,5% (~320) 21% (~640)
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[peanoXKeHHble MepPonpPUATMA NPU

NPOrHO3MpoBaHUA Harpys3okK (M 1)
obecne4ynBaoT UCXOAHbIMU AAHHbIMK  + 1]
SCADA/DMS/OMS, cuctemy noaaepKm -+ k!
NPUHATUA peLeHn No YNPaBAEHUNIO CETbIO (l/Il/I
2), MaKCMMa/ibHO MOBbILLAA HaZEeXHOCTb
pacnpenenntesbHON CeTu.

CNACUBO 3A BHUMAHV

https://navigrid.ru



