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PA3PABOTKA METOLA ONPEAENEHUA I.J,EHEBOVI DOYHKLUN
ONTUMU3ALUNUN SHEPTETUYECKOU YCTAHOBKU

A criterion for the efficiency of operation of the power plant is proposed.
Such a criterion consists of the properties taken from the elements of technical-
economic and thermodynamic analyzes. From the thermodynamic analysis, the
property of limitingness and the possibility of the addition of various types of
energy, taking into account their different relative value, were used. From the
techno-economic - property systematic and balanced options considered. A method
was developed for determining the objective function of optimization of power
plants, taking into account the changing need of the system, taking into account the
closing energy costs. The indicators of closing energy costs for various types of
energy products are determined. A target function for optimizing the power plant is
proposed, taking into account the energy costs of the plant in question and the
closing plant. This function takes into account the energy costs of generating and
constructing a power plant, which are changed for the variant under consideration.
Trailing energy costs consist of two components. The one-time component during
construction is determined by the energy costs of creating the installation and
ensuring environmental standards. The operational component is determined by
the cost of primary energy for the operation of the installation, which depends on
the type of fuel burned, the energy costs of extraction, processing and
transportation of fuel to the installation. Such a function makes it possible to obtain
objective results, because it is based on the costs of energy resources, and not
their market value, which is of a market nature. For example, the calculation of the
average values of the closing costs of fuel, heat and electricity.

Keywords: thermal power plant, operating efficiency, objective optimization
function, optimization criteria, closing energy costs, gaseous fuel, energy balance,
energy production.

1. BBepeHue

B HacTosilee Bpemsi NpUMEHSIIOTCS MeTodbl aHanmM3a 3ddeKTMBHOCTU, B
OCHOBY KOTOPbIX MOJTOXEHbI 3aa4y ONTMMM3aUUnN pasnnyHbiX TUMOB M BMAOB. [ns
NMoncKa HaumyylMX nokasaTenen SHepreTUYECKUX yCTaHOBOK SKCMIyaTUpYOLWMACS
B CUCTEME WCMOMb3yHT UENeBy (YHKUMIO, B OCHOBE KOTOPOW NEXUT
MUHUMU3ALMA NPUBEAEHHbIX 3aTpaT, KOTopas MO3BOMSEeT COMOCTaBUTb BapuaHThI,
UMeloLMe OAMHAKOBbIA MOnesHbln adpdekT. AHanua nokasan, 4YTo OTCYTCTByeT
nokasatenb 9MEKTUBHOCTM 3JHEPreTMYECKON YCTaHOBKW, KOTOPbIA MO3BONseT
ONTMMU3MPOBaTb BbIPAbOTKY SHEepreTM4eckoh npoayKuMu B 3aBUCUMMOCTM OT
CUCTEMHON NOTpeBHOCTH.
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2. Uenb u 3apaum uccnepgoBaHus

Llenbto, paboTbl siBnseTca onpegeneHve Leneson (YHKUMW Ha OCHOBE
KpuTepuns acpheKTUBHOCTU SHEPreTUYecKon YyCTaHoBKY, paboTatoLlen B cucteme.

3. Meton onpeaeneHusi 3aMblKalOWMX 3IHEPreTMYECKUX 3aTpaTt Ta
TONNMBO

3aMblkatoLme aHepreTuydeckue 3atpatbl COCTOAT M3 ABYX COCTaBNSANLLMX:
KanutaneHOW M 3KcnnyaTauMoHHoW. KanuTanbHas cocTaBnsiowas onpenensercs
no 3aTpaTam 3HepruM Ha co3gaHue yCTaHOBKM MO 3KOMOrMYeckum ctaHgaptam. Ans
COOPYXXEHWSI N N3rOTOBINEHUS SHEPreTUYECKON YCTaHOBKM U3BECTHA HOMEHKNaTypa
M KONMMYecTBO MaTepuanoB, 3aTpayMBaeMblX Ha CO34aHWe YCTaHOBKW, MO3ITOMY
MOryT OblTb OLEHEHbI CYMMapHbIE 3aTpaTbl SHeprnn. 3aTpaTtbl NEPBUYHON SHEPrU
Ha obblvy, TpaHCNOPT U NepepaboTKy pasnMyHbIX TOMMMB NPUBOAATCA B Tabn. 1.

Tabnuua 1 — 3aTpaTbl NEpBUMYHOM 3JHEpPrUM Ha A0ObIMy, TpaHCnopT,
nepepaboTKy 1 B3auMONpeBpaLLlEHNE pas3nn4YHbIX TONUB
Bug 3atpartbl 3Heprun B MX/T yCrnoBHOro Tonnvea
Tonnuea Ho6biva | MNepepabotka | TpaHcnopT "asncukauns Mp-BO
Yronb 524 - 17,2 8,2 *103 53*103
HedTb 364 1100 8,7 15,93 * 103 -
a3 108 - 16,6 - 5,6* 103

KoadhpmumeHThl, yunTbiBalowue 3amelleHne O[HOro BuAa TOMMMBaA Ha
Opyron Bua, NpuBoanTCS B Tabn. 2.

Tabnuua 2 — 3amelaiowme K0O3HPULMEHTBI PasNUYHBIX BUAOB TONIUBA
KoadhdpmumeHt Kis Kags Kq
YucneHHoe 3HaYeHne 1,227 1,415 0,874

Ona onpegeneHns 3aMblKaloOWMX 3HEpPreTUYecknx 3aTpaT Yy4uTblBalOT
OTHOCUTENbHOE MOBbILIEHNE TepMOAUHAMUYECKON A(PHEKTUBHOCTU OT 3aMeHbl
TBEpPOOro TOMMMBA Ha Xuakoe unu raszoobpasHoe. [encTBUTENbHOE 3HAYeHUe
3amellarollero koadduuneHtTa Ans pacdeTa 3HEpPrun XWAKUX U ra3oobpasHbix
TOMNNUB, NO CPABHEHWIO C TBEPAbIM, NPEACTaBMNEHbI B Tabn. 3.

PesynbTaThl pacyeta KoadppuumeHTa [¢) ans pasnuyYHbIX
TOMNIMBOMCNONb3YOLNX NPEANPUSTUA NpeacTaBneHbl B Tadn. 4.

Tabnuua 3 — BenuumHa nosbilwarwero koaddgpuumeHta d

[MoTpebutensb

Mokazatenu KoTenbHasi oL K3C
OTHOocUTenbHOe MoBbileHne Tennosou | 1,120/1,086 | 1,080/1,050 | 1,060/1,030
3(phEeKTUBHOCTU MNpU 3aMeHe TBEpPOOoro
TONNMBa ra3o06pasHbIMAKUAKAM
OTHOCUTENBHOE M3MeHeHve nepemenHon | 1,100/1,150 | 1,050/1,080 | 1,030/1,030
YacTu 3aTpaT 3HEepPruM Ha COOpYXKEeHWe
npeanpusTMi - Npu  3ameHe  TBEPAOro

TOonnMBa (az)/ razoobpasHbim

BennunHa © npu 3ameHe TBepgoro | 1,100/1,140 | 1,060/1,090 | 1,03/1,070
TONMBA XNOKMM/razoobpasHbim
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Tabnuua 4 — BenuumHbl 3ameLlaowmnx koagguumeHToB K
MoTpebutens
Mokazatenu koTenbHaa | TOL, K3C

3ameLlalowmnn - KOahULMEHT ANA  SHeprum
npu nepexoge OT TBepgoro TtonmmeBa K | 1,35/1,61 1,3/1,54 1,26/1,51
xupakomy/razoobpasHomy K'ls / Kg)

3amelaownn  koadpuUMeHT aAna  3Heprum
npy nepexoge OT XuAkoro k rasoobpasHomy | 0,84 0,84 0,84
Kgi

4. MeTtop onpegernieHna 3aMblKalOWNUX JHepreTM4eCKUxX 3aTtpaTtT Ha
TennoTy " ANeKTPOo3Hepruro

3ambikatome 3aTtpaTbl 3HEpPrMnm Ha TensioTy U 3NEeKTPO3HEePrnto HOCAT
TNOKarnbHbIN Xapaktep, n nx BennynHa 3aBUCUT OT TUNa U NPOU3BOAUTESIbHOCTU
TennoreHepupyrwmnx YycTtaHOBOK, MNapamMeTpoB MNosfiydaemMoro 3HeproHocutens,
BMOa cXuraemoro tonnmea.

3ambikatoLme 3aTpaTtbl SHeprumn o, onpenenarnTcA aHanorn4Ho

3aMblKaloLWnM 3aTpaTtamM B 3KOHOMUKE. OTa BenuunHa YYUTbIBAET 3aTpaTtbl 3HEPIUN
Ha co3gaHne n aKkcnnyatauuio 3aMblKalowmx yCTaHOBOK C y4€TOM OTHOCUTENBHOMN
3HEepreTMYEeCKom LIEHHOCTM CXXUraemoro Tonfnea NpuBeaeHbl B Tabn. 5.

Tabnvua 5 — 3HayveHus 3aMblkalOWUX 3aTpaT SHEPryM Ha pPasnnyHyto
3HEepreTn4eckyto NpoayKUmo
Bun
aHepretTnye- | Oon [o M o, (pE°+U°®) | b® E' PES + Ut 0]
ckon h Kr/kBT.4 KIPK/KP h KIDK/KBT.Y
npoaykumm kK/KBT.Y KIK/KBT.4

BasoBas
3NEeKTPO3- 1,06 1,08 190 0,326 27293 113 11642
Heprus

MukoBas
3NEeKTPO3- 1,02 1,05 100 0,43 41459 70 19270
Heprus

MpoBank- 1,02 1,04 190 0,34 27293 10 10055
Has
3MEKTPO3-
Heprus
Tennota 1,01 1,08 200 0,144 47173 223 7851

5. Paspa6otka kputepusi 3p(PeKTMBHOCTU M MNOCTaHOBKa 3apayu
onTuMM3auuu BbipaboTku NpoayKLMN Ha IHepPreTM4eCcKom yCTaHOBKe

Kputepun addekTMBHOCTM Ans  ueneBon  PYHKUMM  ONTMMU3aUUn
9HEepreTMyecko YyCTaHOBKM, paboTatowen B cucteme C yd4yeTom paboTbl
3aMbIKalOLLMX YCTAHOBOK U 3aTpaT 3HEPTUMN Ha UX COOPYXKEHME UMEET BUA;
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SELT

j=1 =l
EpTexp + (p + q) Eslr (Ep(T)) + ZAEiATi(Pi
i=1

roe E*i,syst — NoTpebHOCTb CUCTEMBI B i-OM BMOE 3HEPreTUYeCKon NPOoAYKLMK;

Tj — BpeMsa noTpebrneHnss cUCTEMOM pasnuyHbIX BWOOB 3HEPreTU4eckown
npoaykumn; Ep, — aHeprus, pacxogyemasi Ha SKChniyaTtauuio paccmaTpuBaemon
YCT@HOBKMW; Texp — BPEMS 3JKCNNyatauum paccMmaTpyvBaeMoW YCTaHOBKW; +AE; —
AeUUNTHOCTb MM Nepenpon3BOACTBO B CUCTEME i-rO BUAA SHEPruun; AT — Bpems
nepenpounsBoAcTea uUnn AedUUMTHOCTM i-r0 BMAA SHEpPruu; @; — 3amblkaloLime
3aTpaTbl SHEPrMM Ha i-Tbll BWA 3HEPreTUYeCcKon MNPOAYKUMWU; P — HOPMaTWBHbLIN
KO3(pPULMEHT OKYyNnaemocTu 3aTpaT SHEepPruM Ha COOpYXKeHue;  — KOIPULMEHT,
yunTbiBaOLWNA TekylumMe 3aTpaTbl 9HEPrMyM Ha IKOMOornyeckue MeponpusTus;
Est(Ep(T)) — 9Heprus nowegwas Ha COOpyXeHue U obecneyeHne 3KONOrmyeckmnx
MeponpuaTUR.

3annwem obwuii BMA MaTemaTU4eckon MOoAenu 3agadn onTMMmsaumm
BbIpaboTKM NPOAYKLMM HA IHEPreTUYeCcKon yCTaHOBKe B BUAE

’]’l:

f(E,;4E; 4E,;.. A ; B, At Avy;.. At ) =n — max

AE, <E,i=1n

At <7,,i=1n

j=1

AE,, At 1, 2 0.

exp

5 -
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