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Nuclear energy is the energy which comes from the reactor core or the nucleus of the atom.
The bonds which hold the atoms together contain a massive amount of energy. This energy must be
released in order to make electricity. This energy can be freed in two ways: nuclear fission and nuclear
fusion [1]. Therefore, most international institutions have turned to looking for clean sources of en-
ergy to reduce environmental pollution [2]. Therefore, most of the world's countries have turned to
clean energy sources such as wind, solar and nuclear energy, so many countries around the world
have built nuclear power plants that have helped reduce the use of environmentally harmful energy
sources. In addition, Nuclear Energy does not produce two harmful chemicals responsible for acid
rain — sulfur dioxide and nitrogen oxides [3]. However, the production of nuclear energy still involves
uranium mining, the construction of power plants, and other processes that produce harmful carbon
emissions. In addition, Nuclear Energy does not generate nearly as much energy / heat as conventional
fossil fuel burning does. Nuclear power plants also tend to be expensive [4]. Therefore, the purpose
of the work is study of the efficiency of different separation and reheating schemes for a turbine unit
of nuclear power plant with a VVER-1250 reactor.

The initial data for the calculation are presented in table 1.

Table 1. Initial data

Electrical power N, MW 1250
Initial pressure Po. MPa 6.4
Initial temperature to, °C 279.8
Initial steam quality Xg 1
Pressure of condenser p.. kPa 4
Number of stages of super heater Super heater 1
Temperature of Feedwater e °C 227
Pressure of deacrator P4, MPa 0,62

The schemes of turbine unit considered:

1) Design of turbine with single stage of reheating and separation (SR);

2) Design of turbine with double separation (25);

3) Design of turbine with double stage of reheating and one separation (S2R);,

4) Design of turbine with double separation and one stage of reheating (2SR).

The schematic diagram of turbine is shown in figure 1.

The results of the calculations are presented in table 2.

Then we calculated the same schemes with different Py. The results showed that when we in-
creased P, the efficiency of cycles increased and when we reduced it the efficiency decreased.

Then we calculated the same schemes with different P.. We got that when we increased P, the
efficiency of cycles decreased and when we reduced it the efficiency increased.
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Table 2. Comparison of different schemes

Designation SR 25 SR 2SR
G kg's 1918 17773 189701 17387
QsgMW 37125 2727 365,13 325571
Qts. MW 370252 RBT5 36256 217,65
\e 33,76% 38,65% 34,5% 38,85%
o 106633 93132 104416 92668
Wive 98,%% %8 %B,% 98,8%
\ip 2.41% 37,06% 33,1% 37.25%

¥, tonyear 278 24,38 2128 24,25

Fig. 2 Dependence ofthe turbine unit efficiency on PO Fig. 3 Dependence ofthe turbine unit efficiency
on R
As a result, we got that the efficiency of NPP is directly proportional to Pgand inversely pro-
portional to Pc. The most efficient scheme is the one with double separation and single stage of re-
heating. However, the difference between such cycle and double separation configuration is negligi-
ble. Thus, it is more preferable from the point of view of economics.
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OPIrAHN3ALNA COXNTAHNA TBEPALIX TOMMB B KOTJ/IAX C LIKC

C.A. lNy3bIpés
TOMCKUIN NONIMTEXHUYECKUIA YHUBEPCUTET
nwa, HOU WN.H. bytakoBa, rpynna 5694

OCHOBOI BCAKOr0 TOMOYHOI0 YCTPOMCTBA ABNAETCA OpraHu3aLus 1 noLaepxKa He06Xo4MMoi
a3pOMHAMMNYECKON CTPYKTYpPbI ra30BO3/YLLIHOIO NOTOKA, KOTOpas B CBOKD 0Yepe/b OnpesesnseT npo-
LIecCbl ropeHus B Tornke [1].

OfHVM 13 NPOMEXYTOUHBIX CNOCO60B (PaKebHOro M CI0EBOr0 CXXMUraHUsA TOMIMBaA ABNAETCH
ero cxuraHue B LMpkynupytoulem kunswem cnoe (LIKC) [1]. MepBblit nycK 3HEPreTMYecKoro KoTna,
peasim3oBaHHOro Ha TexHonoruy LUIKC, npousowén 8 ®duHnaHaum 8 1979 roay [2].

MMapoamHaMmKa BHYTPUTOMOYHbIX MpoLeccoB KoT/10B ¢ LUIKC onpefenset oco6eHHOCTU npo-
LIeCCOB Ternj1006MeHa BHYTPWU KOHTYpa LMPKYIALMKN YaCTuUL, KOHCTPYKLMIO KOTENbHOro arperara u
ero akcnnyarauuio [2].

Pa3sHOCTOpOHHee pa3BUTME TEXHOMOTUM C MOMEHTA NepPBOro MycKa 3HepreTMYecKoro Kotna
LIKC no3Bonnno MHOrOKpaTHO MOBbICUTL MPOU3BOAMMbIE MOLLHOCTM TaKMX KOTE/IbHbIX arperatos,
pucyHok 1 [3].

Puc. 1 MoBbiLweHre eAvHUYHO MOLHOCTY KOT/0B ¢ LIKC

TeMm He MeHee, TaKoi cnocob opraHn3aLmy ropeHns B eLwLé He Nonyuyna NOBCEMECTHOrO Npu-
meHeHus [3]. Mpouecc NpoeKTMpoBaHUa KOTNoB ¢ LIKC aBnseTca TpyA0EMKONM 3aaadeid, NPUUNHON
4ero SBNAETCA OTCYTCTBUE LOCTYNHbIX Ny6/MKaumin No MeToaMKe TernnoBoro pacyéra [2]. OnucaH-
Hble B HopmMaTMBHOM MeToje TennoBoro pacyéra KoTnos [4] pekomeHAauuMm moryT ObiTb YUYTeHb!
TO/bKO NPU pacyéTe KOHBEKTUBHbLIX MOBEPXHOCTEMN.

MOBbILLEHHBIV MHTEPEC HAa TaKYHO NEePCMEKTUBHYH TEXHOMOIMIO 00yCNnaBNnBaeTCs eé yHUKasb-
HbIMW JOCTOMHCTBaMM [2]:

* “BcesagHOCTb” NO OTHOLLEHWUIO K MPUMEHAEMbIM TOMNBAM,

* Bbicokas adheKTVBHOCTb CXXUraHNS;

* Huskue BblbGpockl NOX;

o [pnbAn3NTENbHO TaKMe e 3HaYeHUs TenIoHanpPsHXKeHUs CeYeHNs TOMKM B CPaBHEHUU C

NbINeyrosbHbLIMN KOT1aMu,
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