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Kocumos Acpopuaaun Caguesuuyl, Myxammaaues bexpys
Xaduszosuy?, dKymaea Huruna Yopu kusu?
13aBepyroment kadpeapbl 061Ul GU3UKU TepMe3CKuit
2['ocynapCTBEHHbIN YHUBEPCUTET KaHAUAAT XUMUYECKHU HayK,
JIOL|eHT.
3[IpenofaBaTtesib Kadpeapbl 06mui pusuku Ctyaentka Tep.['Y
https://doi.org/10.5281/zenodo.5703238
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YTBepxaeHo: 20 ¢peBpanb 2021 .
Ony6sikoBaHo: 25 ¢eBpanb 2021 r.

Lleavto dauHoOll pabombl si84155emcsi npogedeHue AHAIU3A
ceoticme saveek BB3P. 3adauamu davHOU pabombvl A6A51H0MCS
pacuém evleopaHus monauso ¢ 2, 3, u 4 nepezpy3kamu c

NOBbLIWEHHbIM  codepiycaHuem  si0epHO20  monauea  hpu
GETERA-93, BBIP (g0do- obozaweHusix monauea 4,4% u 5%.
J

80051HOU 3Hepzemuy4ecKull
peakmop), TB3J1
(mensosvidensrowjuli
anemeHm)

Jnst npoBeJieHus HEUTPOHHO- TOIMJIMBHOT'O CT0J103, MaKCHUMaJIbHO
dusnyeckoro pacyera 6blja UCIOJIb30BAHA CHIDKEH JiuaMmeTp L eHTPaJIbHOTO

GETERA [1].
npeaHa3HavYeHa JUIS

nporpaMmma [Iporpamma
GETERA
HEUTPOHHODU3UYECKOT'0 pacyeTa siyeeK U
NOoJIM s4YeeK SJepHbIX pPeaKTOpOB, Kak
OBICTPBIX, TAK U TEMJIOBBIX, B ChepHUUECKOH,
UJIUHAPUYECKON U TJIOCKOH IeOMeTpPHH.
GETERA

HCIIOJIb30BATbCA AJId pelleHUud IIHUPOKOro

[Iporpamma MOXeT
CIIeKTpa 3aJay KakK McCCJe[j0BaTe/bCKUX,
TaKk U MNpukiIagHbix. C ee IOMOLIbIO

BO3MOXXHO MCCJeJJOBaHUEe HEUTPOHHO-
$U3MYECKUX XapaKTePUCTUK PEaKTOPOB Ha
YPOBHE AYEUKHU U MOJIU AYEUKHU.

Ha cerogHAmHWN JeHb MNpPaKTHUYEeCKH

JIOCTUTHYThI rpaHUYHbIE 3HaYeHUs
napaMeTpoB: mouyTu 5% oborauieHus Mo
ypaHy-235,

BO3MOXHOCTHU IIO YBE€JNYE€HHIO BbICOTHI

HCII0JIb30BAHbI BCe

OTBEPCTUSI B TOIJIMBHOW TabJsieTke (B
HEKOTOPBbIX Mo gubUKALUAX TBC
OoTBepcTUe B TabJieTKe OTCyTcTByeT) [3].
3aBepuieHue 3KCIIyaTauuu
HEKOTOPbIX BHJOB TOIUIMBA, A0paboTKa
KOHCTpyKuuMu TBC B yacTu onTUMU3ALUU
HCI0JIb30BaHUS
pelmieToK (3TOT 3JIEMEHT KOHCTPYKLUU

MHTEHCUPULIMPOBATh

OIIBITHOH

nepeMenrBarnux

MI03BOJISIET
TENJIOCheM U U36exaThb Neperpesa TB3JIOB
IpU TOBBIIIEHUH 3SHEProBblJIe/IEHUsS B
TBC),BHeapeHUE npodUJIMPOBAHHOTO
TBC (B

TOHJII/IBOI/ICHOJII:BOBaHI/IH),

TOIIMBA II0O BBICOTE LeJIax
ONTHUMHU3AILHUHU
WCNBbITAHUE HOBBIX KOHCTPYKIMOHHBIX
MaTepuaioB OyAyT SBJAATbCS OCHOBOH
JaJIbHEeHIIero

JKCIIJIyaTallHOHHbIX

yJAydlIeHUs
CBOICTB TBC.



[locnenywouiee 3BOJIIOLUOHHOE pa3BUTHE
TOIJINBA BBAP,
OyJleT OCylIeCTBJAATbCS B HalpaBJIEeHUU
Jla/IbHeN1Iero yBeJIN4eHUs
3HepromnoTeHUHaNa TBC 3a cyeT
yBeJIMueHUs 00OoralleHus TONJUBA CBbIIIE
5% [4].

IMo-BUANMOMY,

BbiropaHue sJiepHOro TOIJIMBA - 23TO
npouecc npeBpalieHus fAep Aedlerocs
HYKJWJA B HeJeJsliuecs sApa MOpu
B3auMoOJiecTBUM ¢ HeuTpoHamu [1].Kak
NpaBUJIO, 3TO MPOUCXOAUT BCJIEACTBUE
IpOIeCcCOB JleJIeHUsI anep U
pafivallMOHHOTO  3axBaTa  HEWTPOHOB

JIeISAIMMUCS IAPaAMHU.

BaXKHEeHIIMX  ITOKa3aTeJier
SJIepHOTO
aTOMHOM 3JIEKTPOCTAHIIMM U SIAEPHOTO
TOIJIMBHOTO IIMKJA B ILeJIOM SBJSETCS
rJiyGMHA BbITOPaHUS AAEPHOTr0 TOIJIMBA.
I'ny6una BbITOpPaHUS S1JEpPHOT0
TOIJIMBA - 3TO KOJIMYECTBO 3HEPTHH,
MOJIyYEHHOW 3a BCe BpeMs 3KCIIyaTaluu
sJIepHOrO TOIJIMBA B aKTUBHOW 30He (3a
KaMIaHWIO  SIIEPHOTO0  TOIJIMBA), Ha

Ogun w3

9KOHOMHWYHOCTH p€aKTopa,

eIMHUIly MacChbl 3arpy>KeHHOT0 fJlepHOro
TomJiMBa. Yalle Bcero mpu omnpejesaeHUU
skoHoMu4yHOCTU ATl onepupyoT cpegHen
riayouHou Beiropanus (B), koTopas MoxeT

Ha3bIBaTbCS yAeJbHbIM
3HeproBblJieJieHuEeM [2].

[lopaBiswlee OOJIbIIUHCTBO
CYIIECTBYHOIINX peakTopoB UMEIT
reTeporeHHYI0 CTPYKTYyPy aKTUBHOU 30HBI.
3To CBSI3aHO KakK C
HEUTPOHHODU3UYECKUMU acrneKTaMu
(BO3MOXKHOCTBIO yAy4IIeHUS
pa3MHOXKAKIMUX  CBOWCTB 32  CYET

rereporeHHoro pasmMeumeHud TOIIJIMBaA,

3aMeaJInTeJid, TEINJIOHOCHUTEJIA H

KOHCTPYKIMOHHBIX MaTepHasoB), TaK U C
MaTepHuaJbHO-TEXHUYECKUMHU

(usroToBseHUe TENJIOBbI/ e 0INX
Tenyopu3ndecKUMHU
BO3MOXXHOCTSIMM KOHCTPYKIIMHU, CTEPKHEH
peryJvMpoBaHusi U T. 1.). TakuM 0o6paszom,
HauboJiee paclpoCTpaHEeHHble MOJEIU
aKTUBHBIX 30H $f/IepHBIX peaKTOpOB

CBSI3aHbl C ONHCAaHHEM TeTepOreHHbIX
CTPYKTYyp [1].

3JIEMEHTOB,

Huxe npepcraBsieHa TomiMBHas cbopka C
ee XapaKTepHbIMH
Kondurypauusa peaxktopa BB3IP - 1000
pPEeaKTOPHOU AYENKH, OXJIaXKJaeMOH BOJIOH,

pasMepaMu.

MMeeT CJeJylolle IMapaMeTpbl: pPajauyc
aueliku 5 MM, TomauBo - UO2 ¢
oborauienueM 4,4% u 5%, wMarepuan
060s04kM - uupkoHu (0,715 r/cm3),
3aMeJJIUTeJIb — Boja ILIoTHocTbio 0,715
r/cm3. 'paHUYHbBIE YCJIOBHS MPEICTABASIOT
co60il MoJIHOE OTpakeHWe HEUTPOHOB Ha
rpaHULIEe TYENKHU.

Puc. 1: Cxema peaKTOpHbIX
TEIJIOBbIEeNSAIIMX COopoK Kopnyca BBIP

C He06X0IMMBbIMU pa3MepaMHu

PeakTop MOXHO paccMaTpuBaTh Ha

MOJZle/IIX ~ 3JIEMEHTAapHOW  d4YeHKU C

ornpejgeJleHHbIMH rpaHU4YHbIMHA
yCIOBHUAMH, YTO BOJAaA ABJIAETCA XOpPOIIHUM

MOrJIOTUTEJIEM TeIJIOBbIX HEUTPOHOB [5].
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M3oTonHas siiepHast KOHLEHTpaIu4 :
M3oTonHas siiepHast KOHLEHTpaIui

M30TomHasi  KOHLEHTpaUusi  siIEpHOro
KHCI0po/a (B TOIJIMBE):

M3oTomHass  siiepHast  KOHIEHTpPALUs
BO/IOpo/ia (B 3aMeJIuTeNe):

N3oTonHass  sifiepHast  KOHLEHTpaLus
KHCJIOpo/ia (B 3aMe/IJIuTee):

[Tocne pacyeTsl M30TOMHBIX

KOHLIEeHTpal i, Mbl BBOJUM H30TOIHbIE
KOHLIEHTpAl[UM MaTepuaJioB BO BXOJHOM
¢daie “VVER1000.dat” 6e3 neHTpaJbHOr0O
OTBEpCTUSI 3TO  OyAeT MoJeJb C
MOBBILIEHHBIM CO/IEP>)KaHUEM TOILJIUBA.

B BbIxOoAHOM ¢aisie Mbl MOXEM HaWTH

3HaueHUs1 KoapdUIHeHTa pa3MHOXKEHHS

K03pPULIMEHTDI dopMy.ibl yeThIpex

$aKTOpOB, cpesiHee CropeBlIero

nposiBjieHHoro ¢ maroMm 50 jgHeHl, Kpome
Jlnsa o6orameHuem 4,4%

TOro, Mbl IIOJIy4a€M H3O0TOIIHbI€ COCTAaBbI

BCEX HYKJIUJIOB B KaXK0H
nmocjaenoBaTe/JIbHOCTH.
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Puc - 2: 3aBUcUMOCTb Ko3pduLMeHTa
pa3MHOXeHUs HEHTPOHOB Ha OCHOBE
CpeZHero BbIropaHUs TOIJIMBA

JlBe meperpysku
Tpu neperpysku

YeThipe neperpysKku

Bpems B fjHAX
1354
1524
1626

Jns o6oramenue 5%

JlBe neperpysku
Tpu neperpysku

YeTbipe neperpy3ku

Bpewms B JHAX
1525
1717
1832

ray6rHa BbITOpaHUs
61,2993
68,9617
73,5591

rJ1y61Ha BbITOpPaHUA
68,9928
77,6169
82,7914

Ta6auye - 1: I'n1y6uHa 8vizopaHue c 2, 3 u 4 nepezpy3Kamu ¢ NO8bIUWEHHBIM

codepafcaHueM monsuea

TakuMm o6pa3zoM rpaduKu 3HAYEHUH,

IMOJIY9YE€HHBIX B Ta6JII/II_Le, MbI MOXXEM BUJAETDH

yMeHbIIAeTCsl 10 Mepe TOro, Kak CropaHue
S/lepHOro BO3pacTaeT [0
B KOTOpPOU 3TO

TOIJINBA
Ha PUCYHKeZ, 4TO
Ko3pdULHeHTa pa3MHOXXEeHUsI HEUTPOHOB

3aBUCHUMOCTb OHpeﬂeHeHHOI‘/JI TOYKH,

3Ha4YeHHWe CTAHOBHUTCA OOKPUTHYECKHM.
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MoxHO CcKa3aTh, 4YTO B Hayajle HOBOE AHanus NpOBeIEHHbBIX pac4yéToB
TOIJIMBO HMMeEET CKOPOCTb DPAa3MHOXXEHHUS NOKa3bIBaeT yBeJUYeHHe IJ1yOUHBI
1,40575, a Korja oHa HayMHaeT CXKUIraThb BbITOpaHUSA NIpU pocTe oboraieHus ¢ 4,4%
si/lepHOe TOIJIMBA, OHO YMEHbIIAeTCH. 710 5% ¥ Ipu pocTe KoJIMYecTBa TOIJIUBO.
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