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KanitansHi BUTpaTH (BK/IaJACHHSN) BU3HAYAIOTHCS 32 (POPMYIIO0:
K=k-N,,, = 548604106 rpu,

e Nymn — HOMIHAIIbHA TIOTYKHICTb YCTAaHOBKH, N, =121,74 MBT;

Piuni amopTH3auiiini BuTpatH (BigpaxyBaHHS):

u, =, =74,061-10° rpH,
100

1ie @y — BapTiCTh OCHOBHUX BUpOOHHUKX (oHaiB AEC, rpH ;
@=0,9- K=493,74 - 10°rpH.

H, - ycepe/iHeHa HOPMa aMOPTH3ALLIHHUX BipaxyBanb, %.
PexoMenyeThes NpuitMaTu B po3paxyHKax H_a =15%.
Piuni BUTpaTH Ha PeMOHT ycTaTKyBaHHs (0cHOBHHX (honziB) AEC BH3HAuaeThes 3a hopmy-
T1010:
Hpere = 0,05-® =24,687-10° rps.
Piuni BUTpaTH Ha 3apIUIaTy eKCIUTyaTallifHOTrO IepcoHany (3 ypaXyBaHHSM HapaxyBaHb Ha
3apIuiaTy)

Hy o= n,>-D,, - P, =0,4-44500-121,74 = 2,166 -10° rpH,

nie N, - WTaTHUi KoedilieHT /U1 eKcIuTyaTaniifHoro nepconaity, 4oi1/MBr ;

um

@, - cepelHbOpiYHA 3apIUIaTa 3 HAPAXyBAaHHSMH JUIs EKCILIyaTalliiiHOrO MepcoHay,
rpH/(401L." piK).

IHuIi BUTPATH PO3PaXOBYIOTHCSA 32 (HOPMYIOH:

Hy=0,15(Hy+ Mo+ Hpen)=15,137-10° rp.

CyMa Be/MYHH Ja€ 3HAYEHHs] CyMapHHX PIiYHHX eKCILTyaTalliiiHiuX BUTPAT, 3B S3aHAX 3 BU-

POOHHIITBOM eHeprii
Hs= U+ Uyt H,, + H,,=116,546-10°rpx;
CobiBapTicTh eNeKTPOEHeprii:
C.=Hs/ D5=0,2525 rpu./(xBT" T).
TIpubyTok 3a pik:
II=]1 - Hs=114,69-10°rpH.
TepMiH OKYIHOCTI:
T,«=K/II=4,78 poxy.
PenralenbHicTh

R=IT/(K+ Hy)=17,24 %.
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BucHoBku

1. TIpoBeneHa po3poOKa JOLIIEHOCTI BUKOPHCTAaHHS ()PEOHOBOI TypOiHH, IO BHKOPHCTO-
BY€ TEIUIOTY KOHJEHCALl mapH 0cHOBHOI TypOinu. CKiajieHa TEnIoBa CXeMa Ta MPOBEJICHO po3pa-
XYHOK TEPMOIHHAMIYHOTO LHKITY (HPEOHOBOI YCTAHOBKH.

2. MaxkcuMaibHa NOTYXHICTh GpeoHoBoi Typbinu nopisHioe 123 MBT. Po6oTa ycTraHOBKH
JI03BOJISIE BIPOJIOBIK XONOJHOI YACTHHH POKY 3 XKOBTHSI 110 KBiTEHb BHPOOMTH Ta BiIIYCTHTH B CHC-
Temy 460 Tic. MBT T enexrpoeneprii.

3. B pesynbrari TeXHIKO-eKOHOMIYHOTO PO3DAaXyHKY YCTAHOBJICHO, IO BHKOPHCTAaHHS
(peonoBoi Typbinu Ha enepro6ioni BBEP-1000 6yne npuHOCHTH NpHOYTOK y po3mipi 114,69 M.
TpH. Ha piK. 3 ypaxyBaHHAM BHTpAaT Ha aMOPTH3aLlii0, 3apOBITHY IUIaTy, PEMOHT Ta iHIi BUTPaTH
PeHTabeNnbHICTh BUKOPHCTaHHS ()PEOHOBOI yCTaHOBKH AopiBHIOE 17,24 %. Lle Bianosinae TepMiny
OKymHOCTi 4,78 pOKy.
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TMOBBIIIEHNE 3®PEKTUBHOCTH PABOTHI ATOMHBIX SJIEKTPOCTAHIAN 3A
CYET UCIIOJIb30BAHNS] ®PEOHOBOI TYPEHHBIL.
B.IL. Kpasuenko, MLIL T'anauan, €.1 Tynyask

PaccMaTpuBaeTCs MOMEITKA HCTIONB30BAHMS TEIa, COPACEIBAEMOTO B OKPYXKAIONLYIO CPEy, MyTEM
JocTpoiiki (ppeoHoBoIT ycTaHOBKH. PaspaboTana TemioBas cXeMa i MPOBEJIeH PacueT TePMOAHHAMHYECKOTO
LMKIa 3TOH ycTaHOBKH. IToKasaHa TEXHMKO-JKOHOMHMHECKAs NENeco00pasHOCTh BHEApEHHs ()PEOHOBOIH
YCTaHOBKH.

Kimouessie coBa:hpeoHoBast TypOMHa, KOHAEHCATOP, PEHTA0eIbHOCTh
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MIABULIEHHS EOEKTUBHOCTI POBOTH ATOMHMX EJTEKTPOCTAHIIIA 3A
PAXYHOK BUKOPUCTAHHSI ®PEOHOBOI TYPBIHA

B.II. KpaBuenko, MLIL T'ananan, €.1 Tynyask

Qoecoiutl HayioOHaNbHUL NONIMEXHIYHUIL YHiGepcumem

PosrnsnaeThes cnpoba BUKOPHCTAHHS TEIUIA, O CKHIAETHCA B HABKOJMIIHE CEPEIOBHMIIE,
uepe3 100ya0BY (PPeOHOBOI yCTAaHOBKH. Po3po0ieHa TeIUIoBa cXema Ta MPOBEACHO PO3PaXyHOK
TEPMOAMHAMIYHOTO LHKIY Li€l ycTaHOBKH. II0Ka3aHa TEXHIKO-EKOHOMiYHA JOLLIBHICTH BIPOBa-
JUKEHHS! ()PEOHOBOT YCTAHOBKH.

Kirouosi cioBa: peoHoBa TypOiHa, KOHIEHCATOP, PEHTA0EIBHICTH

TIpiopurernoio 3amaueio AEC e Gesneka i edekTHBHICTB JilouuX eHepro6aokis. OxHuM 3
HUIAXIB PillIeHHs Wi€i 3a1a4i € MOJIEPHi3allis i YIOCKOHAIEHHS MPALIOI0YOr0 yCTaTKyBaHHs.

Binomuit Tepmoaunamik mpodecop BpomsHcsknii B.M. 3anponoHyBaB IUISX ITiJBHINCHHS
eexruHocTi AEC Ta reoTepMaIbHHX €NEKTPOCTaHIIH 3a PaXyHOK BHKOPHCTAHHS HH3bKHX TEM-
nepaTyp HaBKOJMHIIHLOTO cepenoBHmia [1].

3a 3aKOHAMM TEPMOJMHAMIKH KOXKEH IpajyC MiJBHIICHHS TEMIEPaTypH Na€ BCE MEHIIHiT
JIONIaTKOBHIi eHepreTHUHMii eekT. ¥ 1iif cuTyauii mpeacTaBnseThCs AOUUTBHUM HTH 1O ApPyromy
Xy miguimenns KKJI — po3mmpHTH TeIOCHIOBHIT LMK «BHH3».

BauBo Bif3HaYNTH, IO BHOIP BapiaHTy HU3BKOTEMIIEPATYPHOTO «XBOCTy» mukiy AEC
HISIK He Bifli0'eThCsl Ha PEaKTOPHIN YacTHHI, B sIKiil Oy/b-sIKi HOBOBBEICHHS BHMAraiTh PETENIBHOI i
TpuBasoi nepeBipku. Taka «aBTOHOMHICTB» JOJaTKOBOTO LIUKITY TIOSCHIOETHCS THM, IO NPH OJIHiH i
Til %e MOTYKHOCTI SIEPHOTO PEaKTOpa MOTYKHICTh HU3bKOTEMIIEPATYPHOTO LUKy (a OTXKe, i ene-
KTPOCTaHIi{ B 1iJIOMY) BH3HAYa€ThCS TiMHKM TEMIIEPaTyPHHM iHTepBaIoM iforo excruryararii. To-
My NapamMeTpH pobOTH «aTOMHOI» YaCTHHM eNEKTPOCTaHIii B Pi3HUX yMOBAX IPAaKTHYHO HE 3aje-
JKaTh BiJl PeXKMMY HH3bKOTEMIIEPATYPHOTO «XBOCTaY.

B naniit po6oTi 3pobnena cipoda CIpaioBaTH TEIIOTY, KA CKHAAEThCS B HABKOJHIIIHE Ce-
penosuie, yepes 00yA0BY GPEeOHOBOI YCTAHOBKH.

11t TeXHOJIOTisI BHKOPHCTOBYETBCS HA TEOTEPMATBHIX EICKTPHYHHUX CTAHLsX [2].
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Onuc TeXHOIOTIYHOI cxeMH ()PEOHOBOT YCTAHOBKH

TexHonoriuHa cxema (PEOHOBOI YCTAHOBKHU MPEICTABICHA HA PHC. 1.

JUtst peoHOBOi TypOOYCTAHOBKH KOHJEHCATOP OCHOBHOI TypOIHM € IaporeHepaTopoM, ae
(peoH mepexoauTh Bill CTaHy PiIHHH 10 CTaHy HacudeHoi mapu. ITic/is naporeHepaTopy HacHUEHaA
napa nocrynae 10 Typ6inu. Ilicas TypGiHHM chpaibOBaHa mMapa HANPAaBISETHCS 10 KOHACHCATOPY
(peoHOBOI TYpOiHH, 1€ KOHACHCYETHCS 3aBKH MiAIrPiBY €THICHIIIKOMO [3].

Tak siK TemrepaTypa piAMHH, LIO TOCTYIA€ IO KOHACHCATOPa Ta OXOIOLKYE Mapy, MOKE
GyTH HIKYA 32 Hyllb, BAKOPHCTOBYETBCS PO34HMH €THJICHIIIIKOJIIO, 1O JO3BOJISE PiAMHI HE 3aMep3a-
TH TpH MiHYCOBiif Temmepatypi. [lIs OXOJIOKEHHS CTHICHITIKONIO BHKOPHCTOBYIOTHCS HasBHI

rpajupHi.

¢/ 71/ ¢ 5

Puc. 1. Texnomnoriuna cxema (peoHOBOI YCTAHOBKH

1 — KOHJEHCATOP OCHOBHOI TypOiHK; 2 — hpeoHoBa TypOina; 3 — renepaTop; 4 — rpaUpHs; 5 — HACOC rpaju-

pHi; 6 — KoHzeHcaTop (GpeoHoBoi Typbinm; 7 — Hacoc piakoro ¢ppeony; 8 — hppeonosuii 6ak; 9 — 3acyBka

Ilicnst KoHAEeHcaTopa (GpeoHy, 3a JOMOMOTOK Hacocy (GpeoH (BXe B CTaHi PiAMHH) 1O TPY-
GonpoBoAy i€ 10 aporeHepaTopa, IKUM BHCTYIAE KOHIEHCATOP OCHOBHOI TYPOIHM.

®peoHOBA YCTAHOBKA HE MOXE MPALIOBATH KPYIJIMH PiK, TOMY LIO TIPH BEIMKHX TeMIepa-
Typax HaBKOJIMIIHBOTO CEPElOBHINA e(EKTUBHICT TYPOIHH 3HIDKYETHCS, Ta MOAANbIIE BUKOPHC-
TaHHs ii HE € JONUITbHUM.

®peoHoBa TypbiHa MOXKe MpamroBaTH Oins 7 MicsAwiB B MiBHIYHUX paifoHax Ykpainu. Jlus

NPHUKIIaAy PO3PaxXyHKH IPOBOIMINCS s PiBHEHCHKOI 0071aCTi, 1e TeMmrepaTypa HaBKOJHIIHBOTO
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cepe/IoBUIA HIDKYa. PemTa MicAIiB (ppeoHOBHI LUK 3yMHUHSETHCS, OXOIOLKEHHS KOHIEHCATOpa

OCHOBHOI TypOiHH ii/ie 3 IPHIHATOIO TEXHOMOTIEI0.

2. Po3paxyHOK TepMOAHHAMIYHOI0 HUK.IY pPeoHOBOi TYpOiHH
Iukn ppeonoBoi Typ6inu npusenenuii B T-S piarpami Ha puc. 2.
/i HACUYeHHS PEOHY
O PRI PREURY

th

Kowndecauia napy

T K
at=3°C

6

4/3/5 EMUAEHZ /K010

5

Puc.2. Luxa ppeonosoi TypGinn

3a npoextom Typbinu K-1000-60/3000 Bi3zsMeMo THCK B KoHAeHcaTopi 5 kI1a [4].

3a HeoOXiHMMH BIAaCTHBOCTSMH pobodoro Tina Bubupaemo ¢peon R11 [5], Ta pozpaxosy-
€MO TePMOJNHAMIYHHI LUK HPEOHOBOI TYpOIHH.

Temnepartypa napu B KOHAeHcaTopi: 2y = 4= ty(P) = 32,88 °C. Temneparypa kuminus ¢pe-
OHY 1= t; - 01;=29,88 °C = 303,03 K, d¢; = 3°C — pi3HuIIs Temmneparyp Mik maporo Ta peoHoM.

3a TabmuusME Temno¢i3HIHNX BIACTHBOCTEH (JPEOHy 3HAXOAMMO NapaMeTpH:
Py=Pi(t)=0,1258 MIla — Trck napu ¢ppeoHy nepex TypoiHOW;
So=S,(t9)=4,684 xIx/(xr-K) — entponis Ha BXozi B TypOiHy;
ho= hy(ty)=605,84 x]J[/Kr — eHTANbIIIs HA BXOAI B TypOiHY.

Ilapamerpu mepen TypOiHOIO HE MIHSTHMYTBCS POJOBK BCBOrO 4acy poOoTH (peoHOBOI
YCTaHOBKH.

Pospaxyemo nuki ppeoHOBOI TYpOiHH s CiUHs, 1€ CepeHs TeMIepaTypa IoBiTps
t,=-7,4°C.

TemmepaTypa eTHICHIIIKOII0 Ha BHXO/I 3 TPafupHi:

t5= toc+0t, = -4,4 °C,

zie 0t;=3 °C — pi3HHL MDK TeMIepaTyporo MOBITPs HABKOIMIIHBOTO CEPEIOBHINA Ta CTHICHITIIKO-
JIeM, SIKy MOXe 3a0e31ednTy rpagupHs [3].

6= ts+5=0,6 °C,
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Zie s — TeMIepaTypa, 10 SKOi HAarpiBacThCsl €TWICHIIIKOIb y KOHJEHCATOPi IPH OXOJNOUKEHHI
(peony; 5 — Ha CTIIBKH IpadycCiB HarpiBAETHCS CTHIICHITIIKOMB PH KOHACHCaii GpeoHy;
1= t,= ts+ 61,=3,6 °C,

Zie 1}, 1, — TeMIepaTypH KOHEHcali napu (peoHy.

3HaiiIeMO MapaMeTpH TapH B KOHIEHCATOPi:

P;= P>= Py(t;)= 0,0470 MIIa — Tnck KoHAeHcawii GpeoHy B KOHIEHCATOPI Ta Ha BHXOZI 3
KOHJICHCATOPa;

h>=hy’= hy(t;)= 403,168 xDK/KTr — eHTAIbIIIs KOHACHCATY (PEeoHy;

hir = h(P1;Sp) = 589,283 k]J[K/KT — eHTabIIis NapH NPH i1€aTbHOMY PO3MIMPEHH] mapu ¢pe-
OHY;

v=V,(P2)=0,000656 M*/kr — muTOMHii 06'eM KOHIEHCATY GPEOHY MEpET HACOCOM;

Hy"= hy- hy= 16,556 &JIx/KT — ineamsauii Teruionepenan y Typoini;

TIuTOMa MOTYXKHICTH HACOCY:

H{"““= v+( P3- P3)/ ny=0,2038 kJlx/xr,

nie P tuck micis Hacocy, 17 y— KKJ]I Hacocy, npuitmaemo 0,82.

Pospaxyemo THCK (peoHy mepea HacocoM Ps:

P3= Py+A Proup+A Ppp=0,3018 MITa,
1ie A Pypuo— BTPATH THCKY B KOHZCHCATOPI, IPHIMAEMO A Py,,5=0,076 MIIa;
A P, — BTpaTH THCKY B TpyGonposoi, npuiivaemo A P,,,=0,1 MITa.
Entainsmnis Gppeony micis Hacoca;
hs= hy+ H"““= 403,371 xJlx/xr.
Pisnuus eHTanbNiN (peoHy B maporeHepaTopi:

Ahy,;= ho- h5=202,468 x]Jlx/xr.
TexHiK0-eKOHOMIUHi NOKa3HUKH (PPEOHOBOI yCTAHOBKH

PosrisiHeMO pexuM pobotr 610Ka 6e3 BIAMyCTKH TEIUIOTH TEILIOCHOXHBaYaM. ToOTo s
PexXHUMy BUPOOITKY MIKOBOI €IeKTPOCHEPrii BUKOPHCTOBYETBCS MAKCHMAIbHA MOTYXKHICTh KOHACH-
caropa. IIpuiiMaeMO MOTYXHICTh KOHZAEHCATOpa OCHOBHOI TYpOiHH (yno=2000 MBT. 3Bincu Bu-
3HAYaEMO BHTPATy (PPEOHY Kpi3b KOHACHCATOP:

G pp=Qrond/ Ay = 9878,1 xr/c;

PeanbHnii Terutonepenasn y GpeoHoBiit TypOini:

Higp= Hogp Noigyp = 12,913 xJIx/xr,
1€ oigpp =0,78 — KKJI hpeonoBoi TypOiHM 3aK0pIOHHOTO TIpOTOTHITY [2].

TIuToMa eNeKTpUYHA OTYXHICTh (PEOHOBOI TYpOIHH:
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H= P oo 100=12,528 kJIx/Kr,
1€ Toen =0,99 - KKJI reHepaTopa, 77,=0,98 — Mexaniunuit KKJI TypGinu.
TotyxHicTh PpeoHOBOT TYpOiHm:
NP = H,7-G,,=123,752 MBr.
TIoTyXHiCTb Hacocy:
N,"C= H -G4,=2,013 MBT;
TIoTy:KHICTB, IO BiIMyCKAETHCS, IOPIBHIOE:
Nomn= NP~ N,"*=121,74 MBr.
Bupo6iTok enekTpoeHeprii 3a CideHb:
Oecivens= Nomn't = 90574 MBT'T,
Jie T —49ac poOOTH 3a MiCsIIb B TOAMHAX, [UIsl CI4Hs 7= 744 roguH.
3a aHaNOTi€I0 PO3PAXYHKY JUISl CiuHs, MPUBEICHOMY BHIIE, TIPOBOUTECA PO3PAXYHOK JUIS
iHIIKX MicALiB poGoTH Typ6inu (Tabm. 1).
Bupo6iTok enekTpoeHeprii 3a pik:
3, =Z7:N3‘ -7, =461547 MBr-T.
i=l
JIOXix BiZl BAKOPHCTAHHS ()pEOHOBOI YCTAHOBKH:
=02 -C, =231,2 10°rpn,
ne C.- nina 3a 1 kBT'T enexrpoereprii;
C= 0,3 rpu./(xB1T) 1,67 =0,501 rpa./(xBT'T),
ne 0,3 — 6asoBwuii Tapud enexrpoereprii; 1,67 — koedinieHT migumeHHs Tapudy Wi MIKOBOI ene-
KTPOEHEpril.

Tabnuys 1 3anexuicTb notTyxHocTi GppeoHoBoi TypSinu Bil TeMIepaTypH HABKOJIHIIHBOIO

cepe10oBHINA
JKOBTEHB JmcTonan TpyscHb ciueHb moTHit GepeseHb KBITCHb
Loe, °C 6.9 0.2 -4.8 74 -6 12 7
Nomn 54,117 86,701 109,377 121,74 115,48 94,71 53,95
MBt
Mg’ﬂ_ 40263,05 624247 81376,5 905744 | 775999 70466,7 38841,8

Bu3HaueHHs BUTPAT Ha BUPOOHUIITBO €1EKTPOCHEPTil.
TIuToMi KamiTanoBKIaeHHs rPH/KBT:
k=0,4-11265,9=4506,36 rpu/kBr,
ne 11265,9 rpa/kBT — nuTOMi KammiTaloBKIaCHHS y QPEOHOBY YCTaHOBKY [2]:
0,4 — xoediLi€eHT, MO BPaxOBy€e HAsBHICTH OCHOBHOTO YCTaTKyBaHHS Ha AiI04ill €IeKTpoc-

TaHIil, U1 IPOTOTHITY KaMiTaJTOBKIAACHHS BPAXOBYBaIH MOOYIOBY €IEKTPOCTAHIII] 3 HyIIs.
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