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Ob6ecnevyeHne HafEXXHOCTU PacUYETOB
NO NJIAHUPOBAHMIO M ONEPATMBHOM KOPPEKLMM
rpadmKoB NoTpebneHus 3NeKTpPM4eCcKon
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PaccmatpurBaetcs npouecc nnaHUpOoBaHMs M OnepaTMBHas KOPPELMS BHYTPUCYTOUHbBIX
nnaHoBbIX rpacdmkoB anekTpornoTpebneHus sHeprocuctem ESC Poccum, BoinonHsemas
B AO «CO E2C». Pacuétbl U KOppeKLMs OCYyLLECTBNSETCS ONEePaTMBHO-AUCMIETYEPCKMM
MEepCoHaNoM C MCMOJMb30BaHWEM aMmnapaTHO-MPOrPammHbIX Komrnekcos. OnucaHbl
rnopxofbl U MeToabl obecneyeHus HaAEXHOCTH MPOLLECCa NNaHMPOBAHMSI.

KnioyeBble cnoBa: niaHUpoBaHMe, NpPorHo3npoBaHMe, onepartMBHaa Koppekuus,
AKTMBHAsA MOLLIHOCTb, SHEProCcUCTEMq, nOTpe6nem4e AKTMBHOM MOLLHOCTH, aucnetydep-

CKoOe ynpaseHue.

NaHUPOBAHWE MaPaMETPOB SMEKTPO-
n SHEPreTMYECKOro PeXmmMa 3dHepro-
CMCTEMbl — OfHa M3 BaXkHbIX 334a4 obec-
neveHns yHKLMOHUPOBAHMSI 3MEKTPO-
3sHepretuku [1, 2]. [nsa BbinonHeHus 3agad
Mo YrNpaBneHUIO TEXHOMOMMYECKMMM pe-
XMmamu pabotbl obbektos EDC Poccum
u obecrneyeHus eguHCTBa M 3pbEKTUBHOM
pPaboTbl TEXHONMOMMYECKUX MEXaHWM3MOB
OMTOBOrO M PO3HMYHbIX PbIHKOB 31EKTPM-
Yeckoi 3Heprun m mowHoct (OPIOM)
CuctemHbliit onepatop EanHoit sHepreTH-
yeckoi cuctembl (AO «CO ESC») ocyie-
CTBfISIET, B YaCTHOCTH, MPOrHO3MpPOBaHWe
OBbEMOB MOTPEBEHUS SNEKTPHUUECKOM
SHEPrMM M MOLLIHOCTM — BaXXHEMLLIME MOo-
KasaTenu 3HEeProcUMCTEMbl, OMpemensio-
e OCHOBHble acnektbl eé paboTbl —

28

COCTaB  BK/IOYEHHOIO rEeHEepPUpPYIOLLEro
obopynoBaHms, rpaduku Harpysku Kax-
[OM 3MEeKTPOCTaHLMM, MePETOKM aKTUBHOM
MOLLIHOCTH B KOHTPONMPYEMbIX CEYEHMAX
anekTpuyeckon cetu. [NporHosuposaHue
anekTponotpebnerus B8 CO E3C Bbinon-
HAETCS E€XEOHEBHO Ha KpPaTKOCPOUHbIM
nepm1og, (OT oAHMX A0 YETLIPEX CYTOK Brie-
PEQ) 1 eXe4acHo Ha OMepPaTMBHbIN Nepu-
opn (8o 24y Bnepép) Bo BCex gucnetyep-
ckux ueHTpax (OL):

® B pervoHasnbHbIX AMUCMETYEPCKMX
ynpasnenusx (POY) pns yposHs sHepro-
cUcTeMbI;

® B OOBLEOMHEHHBIX AMCMETYEPCKMX
ynpaenenusx (OLY) ans ypoBHst 06beam-
H&HHOI aHeprocuctembl (O3C);

® B [71TaBHOM [AMCMETYEPCKOM LIEHTpe
(LLOY) pnsi ypoBHS MEpBOM CHMHXPOHHOM
3oHbl ESC Poccum.

Ha kaxxpom yposre [LI, HaunHas ¢ Hu-
XKECTosLLMX, aBTOMATMHECKH PopmUpyeT-
€Sl HECKOJIbKO BapMaHTOB MPOrHO3a 31eK-
TponoTpebneHns [fif KaK[AOoro obbekTa
(sHepropaioHa, sHeprocuctembr, O3C),
BXOASILLErO B OnepaumoHHyto 3oHy L.
BbiBpaHHbI TEXHONOrOM BaPHAHT C M3Me-
HEHUSIMK, BHECEHHbIMM MpPK Heobxopm-
MOCTM BPYYHYIO, CUYMTAETCsi COrNacoBaH-
HbIM (aKuenToBaHHbIM) M Nepenaéres
B BblwecToawmi [LL. MporHosbl, akuen-
ToBaHHble LIJ1Y ons nepBol CMHXPOHHOM
3oHbl 1 O[1Y Boctoka pns BTOpO#M CHH-
XPOHHOM 30HbI, MCMOSbL3ylOTCA AN Ppop-
MMPOBAaHMA PACUETHbIX MOAENEeN 3neK-
TPO3HEPreTMHECKMX PEXMMOB 3HEpPro-
cucTeM.

Bbigensior cnepytoLime ocHOBHbIE 3Ta-
nbl (LWKIbI) MAHMPOBaHMS:

e BCBIO — Bbibop cocraBa Bkto-
YEHHOro reHepupytoLLero obopyaoBaHHs
Ha Meprog, CO BTOPbIX MO YETBEPTbIE CYTKM
OT TEKYLLEro AHsi.

e [0 — pacyér nporHo3Horo guc-
netyepckoro rpacduka Ha 3aeTtpa. [log
AMCNeTYEPCKMM rpadMKOM MOHMMALOT 3a-
JaHHble 06beKTy AUCMETYEPCKOro ynpas-
NEeHMs Ha NNIaHMPYEMbI NepHOL, BPEMEHH
3HaYEHMst MOLLHOCTH reHepaLK, noTpeb-
nexus (Harpyskm) Mnu pe3epBOB MOLLHO-
cm [1].

e [BP — pacuér nnaHoe 6GanaHcu-
pytoLLEro pbIHKa, B XOA4e KOTOpOro ocy-
LLLECTBNSIETC BHYTPMCYTOUHAs exevacHas
onepatMBHas KOPPeKLMs rpacdmKos Mo-
Tpebnenus. Homep TBP ykasbiBaeT Ha
4ac, HauMHas C KOTOPOro M A0 KOHLLA CYTOK
dopmupyeTcs nnaHoBoe 3HaYeHWe rpa-
$urKa 3arpyskmM reHepUpYHOLLMX MOLLHO-
creit (Hanpumep, ans NMBP-10 ¢ 10 4 00 muH
TEKYLLMX OMEePaLMOHHbIX CYTOK).

C 2008 r. B AO «CO E3C» pns pacuéros
MPOrHO3HbIX  3Ha4YeHuit  noTpebneHus
MOLLIHOCTM MEPBOM CHMHXPOHHOM 30HbI
ESC Pocecum, a ¢ 2015 . 1 O3C Boctoka,
MCMosb3yeTCsi MPOrPaMMHO-annapaTHbIMI
komnnekc MCI (Mepapxuueckas cuctema
nporHosvposanus) [3 —5]. Mepapxuue-
CKas CMCTEMA MPOrHO3MPOBaHMs BKITIOYa-
eT B cebs crneuManusmMpoBaHHble Mpo-
rPaMMHblEe CPEACTBa AJ1s MCMOSb30BaHMS
Ha Bcex ypoBHsix L.

Komnnekc coctoutr u3 57 cepsepos,
pacnonoXeHHbIX Ha Bcex yposHsx [L,
U obecrieumBaeT BO3MOXXHOCTb OfAHOBPE-
MEHHOI PaboTbl TEXHOOrOB, BbIMOJIHSI-

SHEPIETHK, 2021, N2 2



IOLWMX pPa3finyHble 3Tanbl KPAaTKOCPOYHOIro
M onepatMBHOro NJiaHMpPOBaHUA SNEKTPO-
SHEepPreTM4eCcKnx pexxMmos.

Mepapxuueckas cucrema nporHosmpo-
BaHms ucronsayetcs B8 CO E3C gns pac-
4éToB B UMKIe nnaHuposaHus [BP ¢ mas
2018 r. BHeppeHme MCI1 B upkne MNMBP 3a-
BEPLUMIO Mepexom, Ha eanHyto nnatdop-
MY MPOrHO3MpPOoBaHMs anekTpornoTpebne-
HMS Ha BCeX 3Tanax KpPaTKOCPOYHOro
1 ONEPAaTMBHOIO MIAHUPOBAHUS PEXMMOB.

MporHos anektponoTpebnerms no 6o-
nee yem 500 repputopmsim 1M obbekTam
BbIMOJHSAETCS €XXEeCYTOHHO Ha YETBEPO Cy-
TOK C [AOMOJTHUTENIHOM €Xe4acoBOM Kop-
pekumnen B Tekype cytku [4]. OpuH upkn
pacyéToB BK/ItOYAET B cebs:

® 3arpysky ornepaTtMBHOM WHpOpPMa-
LM no dakTHHecKomy anekTponoTpebne-
HMIO, HaKTMHYECKMX M MPOTrHO3HbIX 3HauYe-
HWUIM BNIUSIOLLMX METEOdAKTOPOB;

® pacyéTbl Ha BCeX cepBepax B permo-
HanbHbIx [LL ¢ nocnepytowmm yTouHeHM-
eM B 06beAMHEHHbIX M LieHTpanbHom [ L;

® paboTy [ecsTKOB CMELManmcToB Mo
OLEHKe M COrMacoBaHMIo 1 nocnegytoLue-
MY MCTIOJIb30BAHMIO MPOrHO30B B 33434ax
MAIaHUPOBAHUS PEXMMOB.

BaxHbIli acnekT ¢yHKLMOHMPOBaHUS
MCIM — 6ecnepeboiiHocTb pabotsl. Oco-
60 BaXKHbIM 3TOT aCMeKT SBMSETCS B LUKIE
pacuéros NBP, korpa aexxypHbIM cneuma-
JIMCTOM MPOBOAMTCS EXXeYacoBasi KOPPEK-
upst. [1ns npUHATUS TEX MM MHBIX PELLIEHMIA
poctynHo 10 — 15 muH, 1 cboit B pabote
MPOrPamMmHbIX  KOMMIEKCOB  MPUBOAMT
K PMCKY HapyLUEHUs perfiameHTa pacuyé-
ToB. becnepeboitHoe byHKUMOHMPOBaHKE
CMCTEMBI MPOrHO3UPOBAHMA U OMNepPaTHB-
HOM KoppeKuMu rpacdmkoB noTpebrneHus
obecneunBaeTcs:

1. HapéxHoctelo annapartHosi nnar-
¢popmbl 3a cHET eé BUpPTyanm3aLmm, Koraa
NpPOorpamMmHbie MNPUNOXeHus paboTatoT
c obopynoBaHMEM He HaMpsIMyIo, a C ero
BMPTyasbHbIM aHanorom. JTO MO3BOMSET
OrMepaTMBHO MEPEKIIIOUNTLCS Ha pe3epB-
Hoe obopyHdoBaHWE B Clly4ae ero oTkasa
6e3 notepu gaHHbIX U obecneunsaer 60-
nee 3¢ddeKTMBHOE MCronb3oBaHMe pe-
cypcos. B OY v UAY pononHutensHo
MCMONb3YIOTCSl OTKa30yCTOMYMBbIE KNacTe-
pbl, COCTOSILLME M3 ABYX CEPBEPOB — OC-
HOBHOIO M PE3ePBHOrO, Ha KOTOPbII aBTO-
MaTHMUYECKM MPOUCXOOMT MEepPeEXos, npmro-
XeHUsl B clyyae c60eB Ha OCHOBHOM.

2. HapéxHoctbro pacnpenenéHHoM
aPXMTEKTYPbI MPOrPaMMHO-AMNMNapPaTHOro
Komrsiekca M 6asbl gaHHbIx. Kaxabiit us
cepsepos MCI B cnyyae HeobxoamMmocTH
MO3BONSET BbIMNOJHATL MAAHUMPOBaHUE MO
TEPPUTOPHM OMepPaLMoHHOM 30Hbl L
B aBTOHOMHOM pexume. Npun aTom cepee-
pbl K&XO0ro YPOBHS MePapXuM XPaHAT pe-
3€PBHYIO KOMMIO AAHHBIX CEPBEPOB ApPY-
roro ypoBHSI, YTO MO3BOJISIET OMNEPATUBHO
BOCCTaHaB/IMBaTb Heobxoaumyto MH$op-
maumio B criydae cboeB 1 NPOBOAMTL aHa-
JIM3 LLeNOCTHOCTHU M KOPPEKTHOCTM AaHHbIX
Ha pasHbIX YPOBHSIX.
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3. KoHtponem u gocroeepmsaumeri uc-
XOAHbIX AaHHbIX. TOYHOCTb MPOrHoO3a He-
MOCPEACTBEHHO 33BMCMT OT Ka4ecTsa
MCXOAHbIX AaHHbIX ANisi pacyétos. Cyluect-
BEHHOE BNMsSHWE Ha 3neKTporoTpebre-
HMe oKasbIBaloT MeTeodakTopbl. [ns aHa-
NM3a, KOHTPOMS M AOCTOBEPM3ALMM STHX
OaHHbIX pa3paboTaH OTAerbHbIM Creum-
anusumpoBaHHbii komnnekc AC «Meteo»
[6]. Komnnekc ocyuiectBnser KOHTpoOsb
CBOEBPEMEHHOrO MOCTYMNNIEHMS, NepBUY-
HbIM aHanu3 M obpaboTKy MeTeopPONork-
YecKMx JaHHbIX (TeMnepatypa Hapy>XHOro
BO3[yxa, 06/1a4YHOCTb, OCaAKM). 3HaYEHMS
METeO[aHHbIX, COAEePXKaLLME BO3MOXHbIE
OLWMBKM (Pe3KMe M3MEHEHMUS, CYLLLECTBEH-
Hble OT/IMYMSA OT KIIMMATMHECKMX HOPM
M Ap.) aBTOMaTMYECKM MapKMPYIOTCs Kak
MoTeHUManbHO HeJOCTOBEPHbIe Afs Mo-
cnepyloleld  NPOBEPKM  TEXHONMOramm
B PY4HOM pexmume.

4, Hcnonb3oBaHmem pe3epBHbIX MC-
TOYHMKOB AaHHbIX. Tam, FAE 3TO BO3MOXHO,
MCTOYHUKM  MHPpOpMaLmK  Oybnupytotcs
C aBTOMaTM4YECKMM MCrONb30BaHMEM pe-
3epBHbIX, HarpMMep, BMECTO HeJoCTym-
HbIX MO OMPERENEHHbIM MPUUMHAM TEKY-
LUMX 3HAYEHMI DneKkTponoTpebneHus cy-
TOYHOM AUCNIETYEPCKON BEAOMOCTH MOTYT
6bITb MCMOML30BaHbl MUHYTHbIE 3HAYEHMS
TenensmepeHui, a Mpm oTCyTCTBMM onepa-
TMBHbIX AAHHbIX TENEMETPUM — AaHHbIMK
apyrmx AL,

5. Mcnonb3oBaHnem pe3epBHbIx anro-
pH1TMOB pacyéros. [Npu oTcyTcTBUM HEOb-
XOAMMOro O6bEMAa MCXOAHbIX HaHHbIX
pacyétbl C MCMONb30BAaHMEM OCHOBHbIX
Mogenei NPorHoO30B MPOBECTHU He YAAET-
cs. B atom cniyvae 6ymyt mcrionb3oBaHbl
pesepBHble MOAENM MPOrHo3a, MeHee

TpeboBaTtesibHble K KONMYECTBY M Ka4YeCTBY
MCXOAHbIX AaHHbIX (puc. 1).

6. Anropmrtmamm npoBepkm 1 JocTose-
pu3aymm pesynbraroB pac4éros. Ha Bcex
aTanax CorfacoBaHMs MPOrHO30B MPOBO-
[STCS aBTOMATUYECKME MPOBEPKM pesyrbTa-
TOB Ha HEMPOTMBOPEUMBOCTb M OTCYTCTBME
PE3KMX OTKJIOHEHMIA MO MHOTMM MapameT-
pam. B cnyyae onpepenenmns noteHumanb-
HO OLLMBOYHbIX 3HAYEHMI TEXHONOraM Bbl-
JA&Tcs OTYET C yKasaHMEM MPMUMH OLLM-
60K M PEKOMEHAALMM MO MX YCTPAHEHMIO.

7. Hannunem tectoBOoro koHtypa cep-
Bepos. Kpome ocHoBHOro koHTtypa cep-
BepoB MCI1, Ha KOTOpbIX BbIMOMHSAETCS
exxepHeBHasi pabota creLman1cTos, elwé
cywiectByeT  Aybnupylowmii - TECTOBbIM
KoHTyp. OH no3Bonser NpoBOAMTL anpo-
6aLmIo U3MEHEHMIA B PAaCHETHOM MoaernH,
HOBbIX METOLOB M MOAXOAOB K MPOrHO3M-
POBaHMIO AJ151 OLEHKM LienecoobpasHoCTH
MX MPUMEHEHUS B ©XKEAHEBHOM MPaKTHKe.

8. Pa3BuToli cHMCTEMON XKypHa/IMpoBa-
Hmsi pacyéTos (pUcC. 2) m [eACTBUI MOsIb30-
Barenei (puc. 3), Kotopas no3sosnseT He
TOMbKO OnpepensTb AeTanu CobbITHH,
NPeALUECTBYIOLLMX CHOSIM, HO U YCTPaHsITb
WX B JanbHENLLEM.

9. Cucremosi camoamMarHOCTMKM M MH-
¢popmmposaHmns o cbosx (puc. 4), kotopas
Mo3BOsISiET ONPeAEnsTb BO3MOXHblE OT-
KIIOHEHMsl B paboTe cUCTEMBI M Mpepynpe-
XOAaTb O HWMX OO TOro, Kak OHW NpuBeayT
K c6osim. Cnctema camMopmarHoCTku pa-
60TaeT BO B3aMMOAEMCTBMM C €MHOM C1C-
Temoi moHuTopuHra (ECM) CO ESC.

[ ononHUTENBHO CnepyeT OTMETHUTb, YTO
MCIT He TpebyeT obsizaTenibHOro y4acTus
TEXHOIOroB BO BCEX 3Tanax ¢hbopMMpoBa-
HMS| M OMEPaTUBHOM KOPPEKLMM MPOrHO-

FoxogHsr 0¥ (au)  POYAL) | Npea. Mrer Mrer 3aAekr | MMporHoz
aETOMAaT MEP [x-1) [x-1) rno cTat.
MNEF A0nporH, AonporH.
4 » 4 » 4 p 4 » 2 HypHan
2058 2 060 23 044 2198 3243 2054
30326 30326 2036 3041 20326 2176 3234 2020
3024 3024 3 045 3 060 3024 3 166 3209 3020
3049 3049 3 047 3032 3048 3175 3212 3031
30935 2095 3 089 30935 2103 3236 3239 2083
3262 3262 2288 3 280 3277 2420 3374 23 258
Puc. 1. Ilpedcmasienue pazauunbix 6apuanmos npozHo306
MNoapobuo & =
-~

E-Moaens NnporHoza notpebnenua "3SHeproctat” (MeTtoa 2)

#-HacTporku NporHoza

#H MpeaeaprTEnsHBIM PACYET NPOrHO33 TEMNEPAaTYpLI

n

-'MporHoz Ha 11.09.2020 00:00 = 94290.8

KoppekTrpyowmne koadduumeHdTs 11.09.2020
3anpoc dakTta Notpebnenre 1C3 E3C Pocc. 33 10.09.2020
E-Pacuet addekTMEHON TeMNepaTypel Ana 10.09.2020
3anpoc dakTa Temnepatypa (1C3 E3C Poce.) 2a 10.09.2020
3anpoc dakta Temnepartypa (1C3 E3C Poce.) 3a 09.09.2020

Puc. 2. 2Kypnaa nposedenus pacuémos
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@ 03C LleHTpa: npoToKon

CofbiTHe

GIE]

B KauecTER AETOM3TMUECKDID NPOrHO23 YEKA23HO MCNONEZ0BAHME NPOrHO23 N0 CTATHCTHKE

B KadyecTee aETOMATHMUECKOMD MPOrHO23 YKa23HO MCNONEZ0EAHME MPeALIgYLILErD akUenTa

BpemalMCK) AL
09:11:34 ony
10000007 OfY  BanaHCHPOEKE NPONOpLMOHANEHD BECOBLIM KO3 MEHTaM
10000007 OfY  AaHHee BeNH M3MEHEHE! NpH BanaHoMpoeke
10:04:46 112
10:05:10 WM& Mcnone:oEaHWe Npegenoe OOY
17:02:02 WA MPMHAT |z OOYEALNPPL_X15_530000)

Puc. 3. ITlpomokoa delicmeuli noav3osamens

CkpeITe nogpobHo OBHoBuTE CnpaBka

OBwpii cTaTyc
Mposepka ceoboaroro mecta |ERR

MNpoBepka Beb-yacTy
TecT BricTpOAEHCTEHA

Cesse ¢ OUK

Cessb ¢ AC Meteo

VRN

CraTtyc 3agad

2020-09-01 16:00:05 UTC

Cessb ¢ MMM
TpaHcnopTHEIA cepBep

|[ERRN 3/7 DRIVE_SPACE; benchmark; SK; METEO; »KypHan
OcTanocek meHee 516 Ha gucke: C

HypHan

3agaun zaeepwunict ¢ owmnbkamu: benchmark=2 HypHan

3agaun zapepwunice ¢ owmnbkamun: IMP_SK2007=1 >ypHan

3agaun zapepwunice ¢ owmnbkamu: IMP_METEO=1 >ypHan

IMP_SITE_SO=STARTED, HypHan

HypHan

B cnyqae Hanudua sadaq co cmamycom ERR cnedyem onpedanums npudiHbl cbos
€ [TOMOLUBIO XKYPHANI0E cepaepHbix 3aday (docmynHbl U3 MeHio admurucmpamopa HCTT).

Puc. 4. Omueém cucmemvt camoouaznocmuxu

30B. [locTynHble HacTPOMKWM MO3BONSIOT
33[aTb PEXMM, B KOTOPOM MPOrHO3 ByaeT
MOArOTOB/EH, MPOBEPEH M MEpPenaH no
nepapxmu [ L 1 Bo BHelLHMe 3apa4m aBTO-
maTtnuecku. [laHHbIM PEXMM MCTOoNb3yeTCs
npexpae BCero A1 eXe4acHbIX PacyEToB
MPOrHO30B MPW OTCYTCTBMM 3HAUYUTENbHbIX
OTK/TOHEHMIA Tekyliero noTtpebneHus ot
MPOrHO3HbIX 3HAYEHMA.

Buieoowt

1. BAO «CO E3C» pns pacuéros npo-
FHO3HbIX 3HA4YEHMM BneKTponoTpebneHus

Nno Bcem aHeprocmctemam B coctase ESC
Poccum ncnonesyertcs nporpammHo-anna-
patHbi kKomnnekc MCI. C 2018 r. 8 UCT
PYHKUMOHMPYIOT  CneLManm3npoBaHHbIe
MporpammHble CpeAcTBa MPOrHO3MpoBa-
HWSi M ONEPATMBHOM KOpPEKLMH rpadmKoB
notpebneHuns Ans LMKIa pacyéta nnaHoB
6anaHcHpytoLLEero pbiHKa.

2. HapéxHoctb pabotbl  KoMMiekca
onepaTMBHOM KOPPEKLMU FPadpHUKOB aneK-
TponoTpebneHns obecreumBaeTcs PALAOM
NMPUMEHSIEMbIX MEP, B TOM YMCNie BUPTY-
arnbHoM annapaTtHoM nnatpopmoi, pac-

npenenéHHon CTPYKTYPOM apXMTEKTYpbl,
Ly61MpOBaHUEM MCTOYHMKOB JaHHbIX, Ha-
NTMYMEM TECTOBbIX KOHTYPOB M APYrMMM.
YkasaHHble mepbl obecneumBatoT becne-
peboiiHble pacuéTbl B LMKIE NNaHMpoBa-
HMS M OMEpPaTMBHOIO AMCMETYEPCKOro
YrpaBneHus pexxmmamm.
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