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AHHOmMayus. B cmamobe paccmMompeHbl 80npocbl pacwupeHusl pe2y1upo8ovyHo20 duanasoHa napomyp6uHHbIX IHepa06.10-
K08, No8blWeHUs UX NUKOBOU MOWHOCMU U 3pdhekmusHocmu pabombl 8 HEPACHEMHbBIX PEHCUMAX 3 CHem UCNO01b308aHUS men-
/10Mbl U3 8HEWHUX UCIMOYHUKO8 0151 BblMECHEHUs! pe2eHepamusHblX 0m6opos. ABmopamu ¢ NOMOW b NPO2PAMMHO20 Npodykma
Boiler Designer 6bL1a cosdaHa Mamemamu4eckast Modeab napomyp6urHol ycmaHosku T-145/160-130. Ee eepupukayus noka-
3a/1a docmamoy4Hyro cxodumMocms napamempos menjaoHocume.iell Kak N0 napos8oodssHOMY, Mak U no 2azosomy mpakmy. C nomo-
Wbio Mamemamuyeckoll Modeau nposedeHo uccsiedosaHue pabomul 3Hep206.10KaA ¢ omKarYeHUuemM nodozpesameeli 8bICOKO20
daessieHus. OHO Nokasa./o, Ymo npupocm 3/JeKkmpuyeckoll MowHocmu cocmasu: npu omkaroueHuu I[1B/]-8 - om 3,1 MBm npu
pacxode ocmpozo napa 250 m/4 do 6,0 MBm (do 3,9%) npu pacxode 500 m/u; npu coemecmHom omkatoueruu [1B/-8 u I[1B/]-7 -
om 6,2 do 11,5 MBm (do 7,5%) & mom sice duanasore no pacxody ocmpoeo napa. [Ipupocm ydesawbHozo pacxoda yc/a08H020 mon-
AUBa 6pymmo HecywecmeeHeH, e20 MakcuMa/ibHoe sHaveHue cocmasasdem 4,2 u 7,8 2 y.m./kBm*u coomeemcmeeHHo. Takaice
npogedeHo uccsiedogaHue pabomul NapomMyp6UHHOU ycmaHo8KuU npu 3amewjeHuu om6opos Ha [1B/]-8 u IIB/]-7 mensiom om eHew-
Hezo ucmo4Huka. [lpu HOMUHaAbLHOU naponpoussodumebLHOCMU Npupocm MowHocmu cocmasua 7,9 MBm (5,2%), a cHuxceHue
yOenbHo20 pacxoda yca108H020 monausa - 16,3 2y.m./kBm*y. Ha yacmuyHblx Hazpy3kax npupocm MOWHOCMU CHUXcaemcsi u 041
naponpousgodumeavHocmu 8 250 m/y cocmaeasiem 4,7 MBm & cayyae nepemeHHOl memnepamypsl numameabHoli 8odbst u 1,9
MBm npu nododepscaHuu ee 3Ha4eHUsl HA YyPOBHe HOMUHA/IbHO20 pedxcuma. [locaednutl cayyaill xapakmepusyemcs: HQU60AbWUM
CHUdCeHUeM ydenbHo20 pacxoda yc/a08Ho20 monauea - 26,5 2 y.m./kBm*4, yumo ompaxcaem 803M03CHOCMb UCNOAb308AHUS
CXeMbl C 8blMecHeHUeM pe2eHepamueHblx 0m6opos napa Ha nodozpesamenu 8bICOK020 0a81eHUsl ¢ noddepicaHuem memnepa-
mypbl NumameabHoll 800bl HA 3HAYEHUSIX 8blUIE PEHCUMHBIX KAK Memoda nosvluleHus 3gpgpekmugHocmu napomypouHHolU ycma-
HOBKU.

Knawoueswle caoea: mensogas J/1IeKmpuveckasa cmaHyus, noaoepeeameﬂb 8blCOKO20 aa@./IeHuﬂ, nosvluieHue NUKogou MOW-
HOCmMu, noebluleHue 3gligﬁeKmueHocmu.

DEVELOPMENT AND VERIFICATION OF A MATHEMATICAL MODEL FOR THE
T-145 / 160-130 POWER UNIT IN ORDER TO STUDY THE SHUTDOWN AND
REPLACEMENT OF STEAM EXTRACTION BY HIGH-PRESSURE HEATERS

V.V. SHAPOSHNIKOV, Ph.D. (tech.)
D.N. BATKO, graduate student

Kuban State Technological University, 2, Moskovskaya str., Krasnodar, 350072, Russia

Abstract. The article discusses the issues of expanding the control range of steam turbine power units, increasing their peak power
and efficiency in off-design modes due to the use of heat from external sources to displace regenerative withdrawals. The authors, using
the Boiler Designer software, created a mathematical model of the T-145 / 160-130 steam turbine unit. Its verification showed sufficient
convergence of the parameters of the coolants both in the steam-water and in the gas path. Using a mathematical model, an operation
study of the power unit with the shutdown of high-pressure heaters was carried out. It showed that the increase in electrical power
amounted to: when the HPH-8 was turned off - from 3.1 MW at a live steam flow rate of 250 t / h to 6.0 MW (up to 3.9%) at a flow rate of
500t / h; in case of joint shutdown of HPH -8 and HPH -7 - from 6.2 to 11.5 MW (up to 7.5%) in the same range of live steam consumption.
The increase in the specific gross equivalent fuel consumption is insignificant, its maximum value is 4.2 and 7.8 g of fuel equivalent / kW *
h, respectively. The authors also studied the operation of a steam turbine unit when the outlets for HPH-8 and HPH-7 were replaced with
heat from an external source. At the nominal steam capacity, the increase in power was 7.9 MW (5.2%), and the decrease in the specific
consumption of equivalent fuel - 16.3 g of fuel equivalent / kW * h. At partial loads, the increase in power decreases and for a steam
capacity of 250 t / h itis 4.7 MW in the case of variable feed water temperature and 1.9 MW while maintaining its value at the level of the
nominal mode. The last case is characterized by the greatest decrease in the specific consumption of equivalent fuel - 26.5 g of fuel
equivalent / kW * h, which reflects the possibility of using a scheme with the replacement of regenerative steam extraction to high-pressure
heaters with maintaining the feed water temperature at values higher than the regime ones as a method of increasing efficiency steam
turbine plant.
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