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VIIK 519.2: 658.5.011

C. B. HIEBYEHKO, A. A. 3I'OAHI]

®OPMHUPOBAHMUE IIVIAHOB ITPOU3BOJACTBA 3JIEKTPOOHEPI'MU C YYETOM JUHAMUKHN
N3MEHEHMUSA COCTOAHUSI JHEPTOCUCTEMBbI

Ipennaratorcs MeToabl (GOPMHUPOBAHHMS ITAHOB MPOM3BOJCTBA HIIEKTPOSHEPTUU C y4ETOM 3aJaBAEMOH JMHAMUKH W3MECHEHHUS COCTOSHMS OCHOBHBIX
MIPOU3BOJICTBEHHEIX PECYPCOB JHeprocucTeMbl. Ha ocHOBe NMpUMEHEHUs pa3pabOTaHHBIX MAaTEeMaTHYECKUX MOJENeH M alTOPUTMOB YIPaBICHUS
COCTOSIHMEM 3HEProOJIOKOB SHEPTOCUCTEMBI OLPEACIAIOTCS Paclpe/ielicHus: 00bEMOB I'€HEpPaLMK 1 IIOCTABOK JJIEKTPOIHEPIHH, a TAKXKE (HOPMHUPYIOTCS
rpaguku paboThl OTIENIbHBIX SHEProOJIOKOB, OOECHEYMBAIOIIMX IPOU3BOJCTBO 3JICKTPOSHEPTHH B COOTBETCTBHH C TpeOyeMbIMH OObeMaMH
noTpebneHns. Pe3ynpraTsl pabOTEI MOTYT OBITh HCIOIB30BAaHBEI B COCTaBe 3af4ad (DYHKIHMOHAIBHOH CTPYKTYpHI MOACHCTEMBI IHUCIIETYEPCKOTO

YIIpaBJIEHHUs SHEPrOCUCTEMOM.

KuroueBble cJ10Ba: 3]IEKTPOIHEPTHUs], SHEPIOCHCTEMA, U3MEHEHUE COCTOSIHHI, KPUTEPHIl, MOJIENb, ONITUMHU3ALIHS, aJITOPUTM, aHAIIH3.

BBenenme. Ilepexon K pHIHOYHBIM OTHOLICHUSIM B
cepe MPOU3BOJICTBA, TOCTABOK, TPAHCIIOPTUPOBKH U T10-
TpeOJIeHNs SIEKTPOIHEPTUHN MPUBOJUT K HEOOXOUMOCTH
paccMOTpETh psii HOBBIX 3a7ad B YIPaBJICHUH, PELICHUE
KOTOPBIX IIO3BOJIAT CO3JaTh YCJIOBHS U IOBBILICHHS
3 (EKTUBHOCTH B AIIEKTPOIHEPreTHKE. DTO 3amadd ¢op-
MHPOBaHHS TNPOLEAYp YIPaBICHUS PHIHOYHBIMH MeXa-
HU3MaMH PEryJIHpOBaHHs COOTHOLICHHH CIpoca W Ipen-
JIO)KSHUH, 3a/ladyll COBEPIICHCTBOBAHMS DEILCHUS 3a1ad
JUCIIETYEPCKOrO YIPABJICHUS, 3aladyd IEpCHEeKTHBHOTO
ruiaHupoBanus u 1p. [ogoOHBIe Bompockl paccMarpuBa-
muck B paborax [1-4]. Oxnako 3amauu (HOpMHPOBAHUS
LEJOCTHOW  CTpaTerMy  OpraHu3anud  3(QQeKTUBHOTO
yIpaBJeHUs B DJICKTPOIHEPIeTUKE pPAaCCMOTPEHBI He
HOJNHOCTBI0. PaboTa mocBsleHa COBEPLICHCTBOBAHUIO
yIpaBiieHUs Ha 6a30BOM yPOBHE — HA YPOBHE YIIPaBJICHUS
o0beMaMH TEeHEepalH JJICKTPOIHEPTUH  OTICIBHBIMH
9HEProOJIOKaMH TeHEPUPYIOIIUX MPEINPUATHI B COCTaBe
9HEPTOCUCTEMBI.

IMocranoBka 3aga4un. B cOOTBETCTBUU C YCIOBUIMHU
PBIHOYHOH SKOHOMHKH B 3JEKTPOIHEPIeTHKE OCOOEHHO
OCTPBIMH CT@HOBSITCS. BOIPOCHI MOJAEPKKU dPdexTHs-
HOCTH TIPOHM3BOJICTBA 3JIEKTPOIHEPIUH, €€ paclpeeIeHus
U notpebneHusa. JlaHHBIE JOJNTOCPOYHBIX, CPEIHECPOY-
HBIX, KpAaTKOCPOYHBIX KOHTPAaKTOB M  KOHTPAKTOB,
3aKJIIOYSHHBIX 0 pe3yJbTaTaM TOProB Ha OallaHCHPYIO-
IIEM DBIHKE, a TaKKe OINEPAaTHBHBIA YYeT COCTOSHUH
CYOBEKTOB IPOHM3BOJCTBA, IIOCTABOK W pacHpeleseHHs
EKTPOIHEPTHA  MOTYT  OBITh  HCIIOJB30BaHBl IS
NOBBINIEHUS 3()()EKTHBHOCTH TEKYILETo IUIAHUPOBAHUS,
pacmpezieneHuss 00beMOB IPOM3BOJICTBA 3IEKTPOIHEPIUH
MEXAy TEeHEPHPYIOIIMMH KOMIAaHUSIMH, UX SHEeproOIo-
kamMu B Buzge (GopmupoBaHus 3ddexkTHBHOrO IIIaHa-
rpauka Harpy3KH AJ KaKIA0T0o SHeprooioka.

B nenom, Bce mponecchl IIaHUPOBaHUS H ONlepaTHB-
HOTO YNpAaBJICHUS JOJDKHBI YBSA3BIBATBCA B CSIUHYIO
CHCTEMY B COOTBETCTBUHM C NpPUHUMAaeMOW Hepapxuen
HPOLIECCOB yIpaBlieHusl, puc. 1.

5. dyHKIMOHMPOBaHKE BO BHENITHEH cpejie
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\ 4
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1. TeXxHONOTHH IPOU3BOJICTBA >
> TIporiecch! YIPaBIeHHs TEXHOIOTHIMA |4 >
L L 4 i >
| OOBEKT yIpaBleHHs | >
Puc. 1 — Hepapxus mpo1ieccoB ynpaBieHHs

Jis pemieHns BBIACTICHHBIX 3a7a4 JOJDKHBI OBITH CO-
OpaHbl JaHHBIE O COCTOSHUM M BO3MOKHOCTSIX MaHEBPH-
poBaHMs 00BEMaMH NTPOM3BOCTBA BCEX TEHEPUPYIOIIUX
MOCTaB/IAIOIUX KOMIAHMHA Ha BCEX YPOBHAX, a TaKXKe
OLIEHKH 33/IepXKEK peal3alii OCHOBHBIX (YHKIHH,
CBSI3aHHBIX C MPOM3BOJICTBOM M MOTpeOIeHNEM KOHEYHOM
HPOLYKIUH.

YuutbiBasg pasnuyHbIE AUHAMMUYECKUE XapaKTepHC-
TUKM YKa3aHHbIX IIPOLIECCOB M  BBINOJHSMOMUX HX

CyOBEKTOB TMPOHM3BOACTBEHHON [ESTENLHOCTH, a TaKkKe
TEKyliMe ¥ IUIAHOBBIE COCTOSHMSA, JaHHbIE 3aJadyd
JIOJDKHBI paccMaTpHuBaThesl B JIMHAMHUKE M3MEHEHUH BCeX
NepeyrCICHHBIX ()aKTOPOB U ITOKa3aTeIeH.

Pemrennst B Takoi mocraHOBKE MO3BOJAT (POPMHUPO-
BaTh IUIAHBI NTPOM3BOACTBA U IIOCTABOK JJICKTPOIHEPTHU
Ha CIEAYIOIIHMH TPOMEXYTOK BpEeMEHH (Hampumep,
CYTKH), KOTOpblE MaKCHMAaJIbHO COOTBETCTBYIOT peajib-
HBIM O00CTOSITeTIbCcTBAaM M 00NamaroT 0Ooiee BBICOKOH
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3¢ PEKTUBHOCTBIO C MO3UNNIH HCIOJIB30BAHUS JOCTYITHBIX
pecypcos.

OCHOBHBIM KPHUTEPHEM IIPH 3TOM CIIEAYET CUNUTATH
MUHHMAaJbHBIC 3aTpaThl Ha oOecrieueHne cOalaHCHPOBAH-
HOTO U OKYIIAaeMOT'0 CIIPpOCa 3KOHOMHUYECKH PEHTa0elb-
HBIM [TPOM3BOICTBOM U IIOCTaBKaMH 3JIE€KTPOIHEPTHH.

[Ipennaraemplie paHee M HCIOJIB3yEMBbIE MPOLEAYPHI
B COCTaBe IMPUHITHIX METOJMK HE YYUTHIBAIOT JWHAMH-
YeCKMe OCOOEHHOCTH WCTOYHHKOB M IPOM3BOAMTENCH
MOTPEOIsIEMON 3JIEKTPOIHEPTUH, TPUMEHEHUE KOTOPBIX
B IOCIEAYIONMX CXEMaxX YIPaBICHUS MOXET CTaTh
KITFOYEBEIM (PaKTOPOM JUIA TOBBIIICHHS 3()()EKTHBHOCTH
(YHKIIMOHNPOBAHUS BCEH SHEPrOCHCTEMEL.

Yder TMHAMHYIECKUX CBOMCTB O0BEKTa YIpaBICHUSI
OKa3bIBaeT CYMICCTBEHHOE BIHUSHHE Ha 3()()EKTHBHOCTH
mporieccoB ynpasieHus [5]. Bynem cumrars, 94TO COCTOS-

HHE 00BbeKTa YIpaBJICHUA ONMCBIBACTCA BEKTOPOM Q (tl) y

KOMIOHEHTBI KOTOPOTO TPECTABISAIOT 000 YHCIOBBIC U
KAueCTBCHHbIC XapPaKTEPHCTHKH COCTOSHHS OOBEKTa
ympasiieHust B MoMeHT Bpemeru {, € T . Ilepexon oObekTa

YIPAaBICHUS B COCTOSIHUE Q(tn) B MOMEHT BpeMeHH { ,

t, =t , MOXeT OBITh CIEICTBHEM BO3ICHCTBHUS YIIPABIISIO-

[IMX TapaMeTpoB, 0OPa3yOIINX COBOKYMHOCTh BEKTOPOB
Y :{Y (ti)}, U pe3yJbTaToOM BBINOJHEHHS CYIIECTBYIO-

IIUX MPOIIeCCOB B cocTaBe cucteMe [6]. [lepexon MoxeT
OBITh MpEJCTaBIICH B BUJIE:

Q(t)=F(5,Q(t).Y), @

e F( ) — TOCTpoeHHasA (QyHKIUS, HACHTHOUIHNPYIOIAst

HM3MEHEHHE COCTOSHUS 00BEKTa YIpPaBJICHUS MO BO3ZICH-
CTBHEM DPE3YJIbTATOB BBITIOJIHEHHUS BBIIEJICHHBIX MpOIEC-
COB, YUUTHIBAEMBIX ()aKTOPOB U YIPABIISIONINX 3HAYCHHUH.

B TakoMm ciydae, 11e1b10 ONTUMAIBHOTO YIPaBICHUS
MOXHO CYHMTaTh (POPMHPOBAHME BPEMEHHOH IoOCienoBa-
TEJILHOCTU TaKWX 3HAUYCHWH YNPaBISIONMX I1apaMeTpoB,
KOTOpBIE 00ECIeUNBaIOT Mepexo]] 0OBEKTa yIpaBiIeHUs B
TpeOyeMoe COCTOSIHHE C Y4eTOM 3HAa4eHUil BBIOpPAaHHOTO
KpUTepHsl onTuMaibHOCTH. Ilporenypsl ONTHMH3ALUU
yIpaBJIeHUs] MOTYT OBITH HOCTPOEHBI C HCIOJIH30BAHUEM
BEKTOPHOT'O KPHUTEPHUS ONTUMAIBHOCTH WJIH C TOCTpoe-
HHEM MHOXECTBAa 3((EKTHUBHBIX pPEIICHHH U IpUMEHe-
HHEM NpoLEeNyp MHOTOKPUTEPHAIbHOW ONTHMH3ALMU B
3aBUCHMOCTH OT COJAEPXKaHWS W COTJIACOBAHHOCTH BBI-
OpaHHBIX KPUTEPHEB.

Beenewm cnenyromue 0003HaYCHUS.

Ilycts Q(ti) — MHOXECTBO, OIpEACIAIOHNe Iierne-
BbIE€ COCTOSIHUSI OOBEKTA yIpaBJIeHUs HA MOMEHT BPEMEHH
npusstus petennst t €T ; Ry (ti) — JIOCTYITHBIE PECYpPCHI
JUTA TIepeBo/ia 00BEKTa yIPABIICHHS B LIEIEBOE COCTOSHHE;
Y, (ti) — MHOXKECTBO JONYCTHMBIX 3HAUEHUH yNpaBiIsiio-

IIUX TTapaMeTpPOB.
Torna, ecnu 3a1aTh B Ka4eCTBE KPUTEPUS ONTHMAIIb-

HocTH Bektop E (Q (t,).Q(t ),Y) , KOMIIOHEHTBI KOTO-

pOTO ONpEeAENIOT XapaKTEePHUCTHKH Iepexoga OOBeKTa
YIOpaBJIEHUS B HOBOE IIEJIEBOE COCTOSHHE, TO paccMmart-

puBaeMasi 3amada ONTHUMAIBHOTO YIPABICHUS MOXKET
OBITH IIPECTABIICHA B CIIEAYIOIIEM BHUJIC.
Jns 3amaHHOrOo MoMeHTa BpeMeHd f €T Haiitu

COBOKYTTHOCTH BEKTOPOB Y = {Y (t )} , 00eCTIeYHBAIOIIIX

E(Q(t,).Q(t).Y)—>opt )

IIpM OrPaHMHYEHIX
Q(t,)=F(t.Q(t).Y), )
Qt)eQ(t), @
R(Q(t,).Q(4).Y) <R (t). (5)
Y(t)eYo(t). (6)

3nech Qynkmus R (Q (tn ) , Q('{i ) Y ) orpezaessieT

TpebyeMble pecypchl A Mepexosia 00beKTa yIpaBiIeHHs
B 1I€JIEBOE COCTOSIHUE.

IIpumeHeHne paccMaTpuBacMOM KOHUENIMU YIPaB-
JIHUs TIPOU3BOJACTBEHHBIMH CHCTEMaMH OBIJIO PaccMoT-
PEHO Ha IpHMEpEe OpraHU3allMd YNPABICHUS B IICKTPO-
SHEPreTUYECKOW CHCTEME, HWXHHUH YypOBEHb KOTOPOil
npeamnonaraeT (popMHupoBaHHE Tpaduka HArpy3skd SHeEp-
ro0JIOKOB JUIsl IPON3BOJICTBA AIIEKTPO-IHEPTUU B COOTBET-
CTBHU C 3aJlaHHBIMH 00BbEMaMH ee MOTPEOICHUS 32 HEKO-
TOPBIN NEPUOL.

OCHOBHBIM KPUTEPHEM ONTUMAaJIbLHOCTH ObLIT BEIOpaH
MUHHMYM CYMMapHBIX 3aTpar. JlaHHas 3ajada MOXKET
OBbITb Ipe/CcTaBICHA 3afJadedl 4acTHMYHO-LEIOYUCICHHOTO
JUHEHHOr0 TNPOrpaMMHPOBAHUA. AHAJOTHUYHBIE 3aJlaud
paccMoTpeHs! B pabote [6].

IIpumep pacyeroB H
pe3yJbTaToB

[Ipumenenne paccmarpuBaeMOW KOHIEIIIMU YIIPaB-
JICHUSI COCTOSTHHEM 3HEproOI0KoB OBUIO PACCMOTPEHO Ha
YCIIOBHOM IIPHMEpE, MO3BOJISIONIEM CO3/1aBaTh MPOLECCH
ynpaBlieHust A HekoTopoi ycnoBHoM TOC B cocrase
3JIEKTPOIHEPreTUUECKONM CHUCTEMbl, HUKHUW YpPOBEHb
yIpaBJIeHUS KOTOPOH MpeaycMaTpuBaeT (HOpMHUpOBaHHE
rpaduka TNPOU3BOJCTBA, IIOCTABOK M pPaCIpelelieHUs
JIEKTPO’HEPTUH B COOTBETCTBHM C 3aJaHHBIM YPOBHEM
cnpoca. JlaHHBIE cTIpoca MpeACTaBJIEHBl B 4acOBOM pas-
pe3e CIenyIoIInX CYTOK U MOTYT OBbITh pe3yJIbTaTOM BCEX
YPOBHEH IUIAaHMPOBAHMS, BKIIOYAs PE3YJbTATHl IOJITO-
CPOYHOTO, KPaTKOCPOYHOI'O, TEKYIIEro IUIAaHUPOBAHUS U
JTaHHBIC TOPTOB OATAHCHPYIOIIEM PHIHKA.

Jnst TecTOBBIX pacyeToB OBUTH HCIIOIBL30BAHBI Cle-
JyIOIMe JaHHBIE O CIPOCE M XapaKTEPUCTHKAaX dHEPro-
CHCTEMBI, IPUBECHHbIE B Ta0. 1-2.

AaHAJIU3 MOJYYECHHBIX

Tabmuua 1 — Crpoc Ha ANIEKTPOIHEPTHIO B TEUSHUE CYTOK

O0mbewm, O0mbewm, O0beM,

Bpems | MBr*4a | Bpemss | MBr*4a | Bpems | MBr*4a
c c c

00:00 900 08:00 1800 16:00 1600
01:00 1050 09:00 1900 17:00 1500
02:00 1100 10:00 1950 18:00 1500
03:00 1200 11:00 1900 19:00 1400
04:00 1500 12:00 1900 20:00 1200
05:00 1600 13:00 1900 21:00 1100
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06:00 1650 14:00 1850 22:00 1000

07:00 1700 15:00 1700 23:00 950
B T1abn. 1 ykazaHbl paccMarpuBaeMbleé OOBEMEI
crpoca  DJISKTPOIHEPTHH, KOTOpHIE  JIOJDKHBI  OBITH

obecrieueHbl SHEProCUCTEMON Ha OCHOBAaHHH JOTOBOPHBIX
0053aTEECTB M HCIIONB3YyeMble sl (OPMHPOBAHUS
rpaduKOB HArpy3KH SHEPrOOJIOKOB B COOTBETCTBHH C

NPUHATEIME TPaBWJIAMH y4YeTa B YacOBOM paspese il
KaXKBIX CYTOK.

B Tabn. 2 mpuBeneHBl 3HAYCHUS  XapaKTEPHUCTHK
sHeproonokoB TOC, ucmomp3yemble Ui TECTHPOBAHUS
IpeaiaraeMbIX IMPOLEAYp MaHEBPUPOBAHUS MOIIHOCTHIO
C YUETOM JMHAMHUYECKUX XapaKTePUCTHK SHEProOIOKOB.

Tabmuna 2 — XapakTepucTuky 3Heprodiokos TOC

Xapakreprcriika Dueprodsoku TIC
1-#1 5/6m1. 2-i1 /6. 3-ii /6. 4-it 3/6m.
MuH. MomHOCTE, MBT 200 250 200 250
Makc. momtHocTh. MBT 500 550 500 450
Tekvmas MmomHOCTh. MBT 0 250 300 0
Ilena. I'n./MBTt*uac. 522 450 510 550
Bpewms nycka. yac. 1 2 3 4
BpewMs ocraHoBa. yac. 4 3 2 1
CTOUMOCTb IYCKa. I'DH. 10000 12000 12000 13000
CTOUMOCTBH OCTaHOBA. TDH. 800 500 400 500
Pacxon TormBa. /MBT 371.3 372.6 373.7 374.2
HauansHoe cocrosiHue 0 1 1 0

Pe3yHLTaTLI peHIeHI/ISI 3aJa4u OIITUMU3AIIUN pacnpe-
JeJicHUsT 00BEMOB TPOW3BOJCTBA IO JHEProOIoOKaM ¢
KpPUTEpUEM MUHHUMYM 3aTpaT Ha IIyCK, NPOU3BOIACTBO U
HOCTaBKy 3HeKTp03HepFI/II/I nu y‘IeTOM 3aJaHHOI'0 Ha4dajb-
HOTO COCTOSHHS SHEProOJIOKOB MPEICTaBICHBI B BHIE

Power, MW
600

Harpy3Kd SHEproOJIOKOB Ul Ka)XKJOro 4yaca B TEYCHHE
CYTOK.

I'padmkn n3meHeHus U 3HaYCHUE LEI€BON QyHKINU
JUTS IAHHBIX Ta0J1. 2 MpencTaBicHbI Ha puc. 1.

500 4

—e— 1st power unit

400

LA

300

—m— 2st power unit

—a— 3st power unit

—¢— 4st power unit

Time, hour

Puc. 2 — I'padukn Harpy3Ku I3HEPTOOIOKOB.
CymMmaphas ctoumocTts: 17837900 rpa.

Kak BHAHO ©3 TMOJNYYEHHBIX I[UIAHOB-TPaUKOB
MpOM3BOJCTBA (CM. pHc. 2), 2-ii u 3-ii GJIOKM HAXOIATCS B
pabodeM COCTOSIHUH U MPOH3BOIAT DJCKTPOIHEPTHIO B
COOTBETCTBHUH C YPOBHEM, OIPEACICHHBIM IO PEIICHHIO
ykazaHHOW 3amaudn. [Ipu stom 1-ii OJ0OK BKIIOUaeTcs B
MOMEHT BpeMeHH { = () u mepexoauT B pabodee COCTOSIHUE
mpu t=1 B COOTBETCTBHHM C €r0 XapaKTCPHUCTHKAMH,
cM. TaouI. 2.

WnmrocTpanusi TUHAMUAKHA TPOIECCOB BKIIIOYCHHS U
nepexoaa B pabodee cocTostHuE T 1-r0 OII0Ka MOKa3aHbI
Ha UarpaMMax, IpUBEJICHHBIX Ha pUC. 3.

OTmeruMm, 4TO MpEACTAaBICHHBIE PE3yNIbTAaThl pelle-
HUS ~ paccMaTpHBaeMOl  3aJadd  MaHEBPHPOBAaHUS
MOIITHOCTBIO 3HEProOJIOKOB IHEPTOCHCTEMBI C YYETOM
JUHAMUKA W3MEHEHHS UX COCTOSIHHH, MOTYT OBITh
WCTIONB30BaHbl s (OPMHUPOBAHUS HEMOCPEICTBEHHBIX
YOPaBJSIIOIMX BO3AEHCTBUM, IOJABa€MbIX Ha I'€HEpU-
pytomiee 000OpynOBaHHE, B KOHTYPE CHCTEM aBTOMATH3H-
poBaHHOTO JucneTdepckoro  ympaBieHus (ACHY),
co3jaBasi yYCJOBHSI Uil OOpa3oBaHUS «YMHBIX CeTEH»
(Smart-grid) [4, 7, 8].
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1st power unit state
State

@ 1st power unit ON state
B 15t power generation unit OFF-
state

O 1st power generation unit Re zuit-
state

Time, hour

Puc. 3 —I'padux u3mMeHeHus cocToaHUs 1-ro 3Heproodioka.

W3meneHns cocTostHUN 4-T0 SHEPTOOI0Ka OTPAKEHBI
B BHJIE BpEMEHHBIX JHiarpaMM Ha puc. 4.

State 4st power unit state

04

Ha gmarpammax BHAHO, YTO IEPEXO] U3 COCTOSHUS
BKIIIOUCHHUST OJIoOka B pabouyce COCTOSHHE MPOUCXOIUT
ciyctd 4 yaca.

@ 4st power unit ON state

@ 4st power generation unit OFF-
state

O 4st power generation unit Rezult-
state

1] 2 4 6 8§ 10 12 14 16 18

20 22

Time, hour

Puc. 4 -I'paduk n3MeHeHNs COCTOSHUS 4-TO SHEProOIIOKa.

Iepexon 4-ro 610ka B paboyee COCTOSHHUE OCYIIECT-
BJISIETCSI B COOTBETCTBUHM C XapPaKTEPUCTUKOU ITHTEINb-
HOCTH IyCKa COTTIACHO AaHHBIM Ta0I. 2.

Jliist IeMOHCTpAIMK y4eTa BIMSHHUS AMHAMHYECKUX
CBOHCTB 3HEProOJIOKOB H3MEHHUM HCXOJIHbIC JIaHHbIC
3aJaud B BHJC 3HAYCHHWH BPEMEHH MyCKa M OCTaHOBA
0JIOKOB B COOTBETCTBHH C Ta0II. 3.

CorjacHO HOBBIM pe3yJbTaTaM pEIICHUS 3aayH,
puc. 5, 4ToOBI YAOBIETBOPUTH CIPOC TPHU 3aJaHHBIX
YCIOBHSX JKCIUIyaTallMd, CJICAyeT HCIOIb30BaTh 1-i u

Power, MW
600

4-i1 3HepFO6J'IOKI/I, KOTOPBIC OBbLUIH BEHIKIIFOUEHBI B Hayale
paccMaTpuBacMoro nepuoaa.

Tabmuma 3 — MI3MeHeHus JaHHBIX BPEMEHH TycKa
n octanoBkn TOC

Oueprobsoku TOC
XapakTepucTuka 1-i 2-i 3-i 4-ii
9/0m. 5/0m. /6. 9/0m.
Bpewmst mycka, dac. 4 3 2 1
Bpewmst ocTaHOBa, Hac. 1 2 3 4

L
500 +

400

—e— st power unit

—=— 2st power unit

200 :'F

—a&— 3st power unit

wll ] \

—<— 4st power generation unit

18 20 22

Time, hour

Puc. 5 — I'paduku Harpy3ku 3HeproOGIOKOB COTJIACHO HOBOMY PEIICHHIO.
CymmapHas croumoctb: 17 766 000 rpH.

MN3meHenust cocTossHUK 1-ro sHEprobioka B COOT-
BETCTBHH C PEIICHUEM 3a/Ia4d 110 BTOPOMY BapHaHTY, I10-
Ka3aHHBIC Ha pHC. 6, B TOYHOCTH COBIANAIOT C M3MCHCHH-

SMH COCTOSIHMH 4-TO 3HEproOJioka 1o MepBOMy BapHaHTY

peuieHus1, NoOKa3aHoOMYy Ha puc. 4. OTauyus 3aKJIF0YarTCS

B 00beMax reHepanny SHeprooIoKoB (CM. puc. 5).
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1st power unit state

State

@ 1st power unit ON state

® 1st power unit OFF state

[ 1st power unit Rezult state

14 16

18 20 22 Time, hour

Puc. 6 —I'paduk m3MeHEHNS COCTOSHUS 1-T0O SHEProdIIoKa 10 HOBOMY PEIICHHIO.

Ha pwuc. 7 mpuBeneHsl M3MEHEHHSI COCTOSHUHN 4-TO
6710Ka 1o HOBOMY pemieHur0. IIpu 3TOM, XOTSI cocTosHHE
0710Ka U3MEHSETCS TI0CIIE €T0 BKIFOUCHUS M BBIKITIOYCHUS,

W3meHeHns cocTOsSHUH 4-T0 SHEprodiIoKa, COTJIacHO
pelieHns 3aJayd [0 BTOPOMY BapUaHTy, MOCIE €ro
BKJIIOYCHHS OTPaKal0T MUHHMMAaJbHOE BpeMs Iepexona
Onoka B paboyee COCTOCTOSHHE, paBHOEe l-My uyacy, a
TaKKe — COXpaHEHHWE padodero COCTOSHHSA OJoKa B
TeYeHHe 4 4acoB I10CIIE BEIKIIOYCHHS.

HO OJIOK npoAoJDKACT pa60TaTB J0  3aBCpUICHUS
COOTBETCTBYIOIIMX  MPOIECCOB B  COOTBETCTBHMHU C
3aJJaHHBIMM MMapaMeTpaMHu.
4st power unit state
State

m 4st power unit ON state

| 4st power unit OFF state

0 4st power unit Rezult state

8 10 12§14 16

1

18 20 22 Time, hour

Puc. 7 — T'paduk n3MeHeHNs cOCTOSIHUS 4-T0 SHEProOIIOKa 10 HOBOMY PELICHHIO.

[louacoBble 00BEMBI TEHEpalMH COOTBETCTBYIOT
3HAYEHUSIM, ONPEIEICHHBIM B COOTBETCTBUU C HOBBIM
pEILIeHHEM 331a4i, W NPUBEJCHbl Ha rpadyKe Harpy3KH
4-ro sHeproOuoka, puc. 5. Cienyer OTMETUTH CYIIECTBO-
BaHUE 3aBUCHMOCTHU YAEIBHOH CTOMMOCTH IIPOU3BOJACTBA
JIEKTPOIHEPTHH OT €e 00beMOB Ipon3BocTBa. Hammuue
YKa3aHHOW 3aBUCHMOCTH IPHUBOJUT K HEOOXOJMMOCTH
BBIIIOJIHATL CEPUM PACUYETOB, B KOTOPBIX TEKYIINE OLEHKH
YACJIBHON CTOMMOCTH IIPOU3BOJCTBA 3JIEKTPOIHEPIUU
3aMEHSIOTCS (PAKTUUECKMMHU 3HAUEHHSMH, MOJYYEeHHBIMU
IIyTEM COIOCTABIEHHUs BCEX 3aTpaT Ha NPOMU3BOICTBO
NIEKTPOIHEPTHHU € €ro o0beMaMu. Tak kak 00beMbl IeHe-
palyy SBISIOTCA HENPEPHIBHBIMU BEIMYMHAMH, TO IMPO-
LECC CXOAUTCS 33 KOHEUHOE YHCIIO UTEPALUiL.

Jpyroil acmeKkT BIMSHHS Ha IPOLECCH MPOU3BOJI-
CTBa 3JIEKTPOIHEPIUU — ITO PE3yJIbTaThl PELICHUS 3a1ad
ynpaBsieHusi Oojiee BBICOKOTO YpOBHs. Takue pelieHus
HETNOCPEICTBEHHO ONPEACIAIOT COCTaB 3a1ay, CTPYKTYpy
OrpaHUYEHUM, 3HAYEHUS IapaMETPOB WU OlPaHUYCHUH
3a/1a4 YIPAaBJICHUS Ha HWKEJIECKALIMX YPOBHIX.

B nenom, npuBeneHHbIE PE3yIbTaThl PACUETOB U UX
(OpMBI TIPECTABICHUS CBHIETEIBCTBYIOT O BO3MOXKHO-
CTH WCIIONB30BAHMS Pa3paOOTaHHBIX MPOTPAMMHBEIX pe-
LOIEHUH U HX IPaKTUYECKOro NPUMEHEHUsS B IpoLeccax
TEKYyILEro IJIaHUPOBAaHUS MPOU3BOACTBEHHON MOIIHOCTHU
SHEProcucTeMbl ¢ (OPMHUPOBAHHEM IIJIAHOB-TPA()UKOB
Harpy3Kd SHEproOJIOKOB U C BO3MOKHOCTBIO IPOBE/ICHHS
UCCIIeIOBaHUH BapUAHTOB PELICHUI.

[TomMuMo 3TOTO, COBMECTHO C IPEACTAaBICHHON 3a7a-
4ye MOXeT OBITh pacCMOTpPeHa 3aja4a MUHHMH3ALUH
MOTEph NPH TPAHCIIOPTUPOBKE 3JIEKTPOIHEPTHUH OT TI0-
CTAaBIIMKOB M TPOM3BOJUTENEH K IIOTPEOHTENISIM Ha
YPOBHE pacIpeeInTEeNbHBIX CeTeH.

BriBoabl. CoBpeMeHHOE COCTOSHHE MPOHM3BOJICTBA,
pacrpenieneHusi, OCTaBOK U TOTpeOIeHHs 3IEKTPOIHEP-
ruu TpedyeT (HOpMUPOBAaHUSI HOBBIX MEXaHM3MOB OayaH-
CHpPOBaHHUS IJIATEXKECIIOCOOHOTO CIpoca, ydeTa Hempen-
BUJICHHBIX HArpy30K M IPEUIOKEHUI NpPOW3BOJCTBA U
MOCTaBOK C Mo3uiui obecrieueHuss ux dPQEeKTHBHOCTH.
Pesysnbrarel penrenHust (OpMaIM30BaHHOIO IpeACTaBlie-
HUS 9THX 3aJa4 MOTYT OBITh HCIIOJIL30BaHBI Al (GOpMHU-
poBaHusl rpaduKa HArpy3KH SHEProOJIOKOB Te€HEpPHPYIO-
IMUX KOMITAHUH C Y4E€TOM MX COCTOSHHH, 00bEMOB, JI1HA-
MHUKH TIOCTAaBOK W TOTPEOJICHHS 3JIEKTPOIHEPTHH IPH
COCTaBJIEHUH JIOJTOCPOYHBIX, CPEJHECPOYHBIX U KpaTKo-
CPOYHBIX KOHTPAKTOB, a TaK)Ke — JUIsi CO3IaHUsl COBpe-
MeHHbIX SMART—ceTeil B 371eKTpOIHEPTreTHKE.
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