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Mema pobéomu. JlocmiDKEHHS  TEPMOJMHAMIYHOI LUKy  OJoKa
neperBopenns eneprii  (BIIE) - ra3zoryp6innoi ycranoBku (I'TY) 3
BUCOKOTEMIIEPATYPHUM TE€JIEBUM pPEAKTOPOM JJIi  PEXHUMY CHUIBHOTO
BUPOOHUIITBA €IEKTPUYHOT €HEeprii Ta KOMyHaJIbHOTO TEIJIONOCTaYaHHSI.

Pesynomamu. OcHOBHI  JochijpkeHHs — npoBomwiucsa st [TY
MOJYJIBHOTO T€JIIEBOT0 peakTopa TermioBow noTyxHicTio 300 MBT. [loyaTkoBi
naHi s po3paxyHky uukiay I'TY Oynu oOpani Ha mifcTaBl aHANIi3y HasiBHUX Y
miteparypl ganux no KK/ typOomamivs, e(peKTUBHOCTI TEMIOOOMIHHMKIB, IO
BIIMOBIAAIOTh  JOCSITHYTOMY  TE€XHOJOTIYHOMY  PIBHIO B Cy4acCHOMY
ra3oTyp6o0OyayBaHHI.

Po3paxyHOK TepMOAMHAMIYHOTO LMKJIY IMpU TEIUIOBIM MOTYKHOCTI
peaktopa 300 MBT nokasas, 1110 B peKHUMi TUTBKH BUPOOJICHHS €JIEKTPOCHEPTii
KOpUCHA €JIEKTpUYHA TMOTYXKHICTh YCTaHOBKUM cTaHOBUTH 144,70 MBT, a
enexktpuunuii  KKJ[ — 48,23%. HeoOximHI MOTYKHOCTI TETIOOOMIHHOTO
obnmagnanus BIIE-I'TY cknamarots: pereneparop — 186,74 MBT; momnepenHiii
tertoooMiHHUK — 153,38 MBT; npomixkuuii Teriooominauk — 127,51 MBT. ¥V
peXuUMi  CIHITLHOTO  BUPOOHMIITBA  €JIEKTPOEHEPTii Ta  KOMYHAJIbHOTO
TEIJIONOCTaYaHHSI KOPHCHA €JEKTPUYHA MOTYKHICTh LUKIY CTaHOBUTH 150,83
MBT 3 enextpuunum KK/ piBaum 50,27%. Ilpu nupoMy HE0OXiJIHI TOTYHOCTI
pere”eparopa, MONEPEAHBOr0 1 MPOMIXKHOTO TEIJIOOOMIHHUKIB piBHI 186,74
MBrT, 153,38 MBT Ta 121,3 MBT, BiAOBI1gHO.

JUist pexumy BHUPOOJICHHSI €JIEKTPOEHEpPrii Mpu 30UIbIIEHHI CTYNEHs
perenepamii 1mukay 3 0,6 go 0,86 BimOyBaeTbcsi 30UTBIICHHS EIEKTPUYHOL
NOTY)XHOCTI ycTaHoBku Ha 17,42%, mnpu 1mpomy ii enexktpuunuii KK/
30utbIIyeThes 3 41 110 48,23%.

Bucnoexu. 1. Po3po0ieHO alropuTM 1 CKIaJeHa MporpaMa po3paxyHKy
CKJIQHOTO TEPMOJMHAMIYHOI UKy OJjoka mneperBopeHHs eHeprii SAEY 3
TEIJIOBOIO TMOTYXHICTIO remnieBoro peakropa 300 MBt i BupoOHMIITBa
€JIEKTPOEHEPT1i Ta KOMyHAJIBHOTO TeruionocTadyanHs. 2. [IpoBeieHO MOPIBHAHHS
pe3ynbTaTiB po3paxyHKy €(heKTUBHOCTI UKy TepMoauHamiyHoro mukiay BITE
JUIS peXUMY BHUPOOJICHHS EJIEKTPOCHEprii 1 A peXuMy KOMOIHOBAHOTO
BUPOOHUIITBA €IEKTPUKU Ta KOMYHAJIBHOTO TETJIONOCTAaYaHHS.
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Object. Research of the thermodynamic cycle of the steam generator (SG)
- a gas turbine (GT) with a high-temperature helium reactor for the mode of
combined production of electric power and centralized district heating.

Results. The main research was carried out for the gas turbine of a
modular helium reactor with300 MW thermal power. The initial data for
calculating the GT cycle was selected on the basis of analysis of the data
available in the literature on the efficiency of turbomachines, efficiency of heat
exchangers, corresponding to the achieved technological level in modern gas
turbine construction.

Calculation of the thermodynamic cycle at the 300 MW thermal power of
the reactor has shown that in the mode of onlyelectric power generation, the
effective electric power of the engine is 144.70 MW, and the electrical
efficiency is 48.23%. Therequiredcapacityoftheheat-exchangeequipmentofSG-
GTis: regenerator - 186.74 MW, preliminary heat exchanger - 153.38 MW,
intermediate heat exchanger - 127.51 MW. In the mode of joint production of
electric power and centralized district heating, the effective electrical power of
the cycle is 150.83 MW with an electric efficiency of 50.27%. At the same time,
the required capacities of the regenerator, the preliminary and intermediate heat
exchangers are 186.74 MW, 153.38 MW and 121.3 MW, respectively.

For the electric power generation mode, uponincreasing the degreeof
regeneration of the cycle from 0.6 to 0.86, the electrical power of the installation
increases by 17.42%, while its electrical efficiency increases from 41 to 48.23%.

Conclusions. 1. An algorithm was developed and a programcompiled for
calculating the complex thermodynamic cycle of the steam generator of the
nuclear power plant with the 300 MW thermal power fromthe helium reactor for
the production of electricity and centralized district heating. 2. The results of
calculating the efficiency of the thermodynamic cycle of the ST for the mode of
electric power generation and for the mode of joint production of electricity and
centralized district heatingwere compared.
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