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JOCJIIIKEHHS HA CTIUKICTH CTAHIOHAPHOT XBWII AAEPHHUX ITOJILJIIB

CramioHapHa XBWIS SIACPHUX TOAUTIB y IIBHAKOMY pEaKTOpi 3 YpaH-IUIyTOHIEBUM IHKJIOM
JOCITIJKY€ETHCS Ha CTIMKICTH TIO BiIHOIIICHHIO JIO MOBUTEHOI €BOJIIOIIT PO3IOALUIIB KOHIICHTpaIlii saep. [lpu
IIOMY BHKOPHUCTOBYETBCSI MATEMATHYHA MOJIENTb PEaKTOpa, O BKIIOYA€E OJJHOBUMIpHE MU(Y3iiiHE PiBHIHHSI
B OAHOTPYNOBOMY HaOJMKEHHI JUIsI TYCTUHH HEUTPOHHOTO MOTOKY 1 JuQepeHLianbHi PIBHSIHHS KiHETHKH
KOHIIEHTpaIli#l saep. Y HaOMMKEeHHI Maiol MIBUIKOCTI XBWJII OTPUMAHO aHATITHYHO 3aJIeKHICTh MIBUAKOCTI
XBWII BiJ KOHIEHTpamii mornuHava (Tak 3BaHy IIBHAKICHY XapaKTEPUCTHKY) 1 IPOaHAIIi30BAHO BILIHB
B-posnamy **'Puna ii Burnsa. [TokasaHo, 1o 3 ypaXyBaHHsIM HecTabinbHOCT “*'PUHa rpadiky mBHAKICHOT
XapaKTePUCTUKU 3’ SIBISETHCS TOYKA IMOBOPOTY 1 HWXKHS TiJIKa CTalliOHApHUX po3B s3KiB. YmcenbHe
pO3B’sI3aHHS HECTAIIOHAPHOI 3a7adi JOBOAWUTH, IO PO3B 3K HAa HIDKHIN T € HEeCTIMKUMH, a TOYKa
TTIOBOPOTY € HAMEHIIIO0 MOKIIUBOIO IIBHIKICTIO IMOIIMPEHHS CTAIliOHAPHOI XBIIII. Y TOU K€ Yac po3B’ I3KU
Ha BEPXHIH T € CTIHKUMH BiTHOCHO MOBUIBHOT 3MiHU PO3MOIiTiB KOHIIEHTPAITIH siiep.

Kniouogi crnoea: XBUIS sACpHUX TOJUIIB, HMIBUIKUN peakTop, OJHOTPYIIOBE HAOJMKEHHS, XBUJIbOBHH
peaxTop.
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HCCJIEJJOBAHUE HA YCTOMYUBOCTH CTéHHOHAPHOﬁ BOJIHBI
AAEPHBIX JEJEHUHU

CrammoHapHass BOJHA SAOEPHBIX JAENeHHH B OBICTPOM pPEAaKTOpEe C ypaH-TIIYTOHHEBBIM TOIUIMBHBIM
LMKIOM MCCIEAyeTCs] Ha YCTOMYMBOCTH [0 OTHOIICHHUIO K MEIJICHHOM »HBOJIOIUHU pachpeacaecHui
KOHIIEHTpaIuii siaep. BomHa pacnpocTpaHsieTcs B aKTHBHOM 30HE PEakTOpa IMIMHAPUYECKON (HOpMEI B
HaInpaBJIeHUH €ro OCH. YTedka HEHTPOHOB B paJWajbHOM HANPaBICHWW YYHUTHIBACTCS B MPUOIMKCHHU
norepevHoro OakiuHra. Vcrmonb3yercss MojieIb peakTopa, KoTopasi BKIIOYaeT ojHoMepHoe nuddy3noHHOe
YpaBHEHHE B OJHOTPYIIIIOBOM MPHUOIMKEHUU JIJISl TUIOTHOCTH HEWTPOHHOTO MOTOKA M MU((epeHIINATbHEIC
YpaBHEHHUSI KHHETUKH KOHIIEHTpalui sijep. Panee B mpuOIMKeHWH MaIoOi CKOPOCTH BOJHBI OblIa MOTydeHa
AHAJIMTUYECKN 3aBUCUMOCTh CKOPOCTH BOJHBI CTAllMOHAPHOW (HOPMBI OT KOHIICHTPAIMH MOTJIIOTHTEIIS, TaK
Ha3bIBACMasi CKOPOCTHAS XapaKTEPUCTHKA, MPHYEM 33 CYET HECTAOWIBHOCTH HyKIHaa ~PU cKopocTHas
XapaKTEpPUCTUKA SIBJISICTCSl JBY3HAYHOW, HA HEH CYIIECTBYeT TOUYKa [OBOPOTa U HIDKHSISL BETBB
CTAIMOHAPHBIX pemieHui. B HacTosmeit paboTe myTeM YHCICHHOTO PEIICHHWS HeCTAalMOHAPHOW 3amadu
MOKAa3aHO, YTO YCTOMYUBOCTH PEIICHUS ONPESIICTCS ero MPUHAIICKHOCTHIO K BEpXHEH WU HIDKHEHN BETBU
CKOPOCTHOHM XapaKTepucTuku. PellieHus HIDKHEW BETBU SIBISIOTCS HEYCTOMYMBBIMM, a TOYKa IOBOPOTA
CKOPOCTHOM  XapaKTepUCTUKH OTBE€YAE€T HAUMEHBIIEHW BO3MOXHONW CKOpPOCTHM  PacHpoCTpaHECHUS
CTaIlMOHAPHOW BOJHBI SAMEPHBIX JeneHnd. OTHOCHUTENBPHO MEIJICHHOTO W3MEHEHHs pacIpeIelIeHnit
KOHIICHTpaIU# SAep PEIICHUS BEPXHEH BETBU SBISIOTCS YCTOWUUBBIMH.

Knrouesvie cnosa: BONMHA SIIEPHBIX JAEJICHHWNA, OBICTPHIN pPEaKkTOp, OMHOTPYIIOBOE MPHUOIIKEHUE,
BOJIHOBOM pEaKTOp.
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STUDY OF THE STABILITY OF THE STATIONARY WAVE OF NUCLEAR FISSIONS
Stability of the stationary wave of nuclear burningfast reactor with uranium-plutonium fuel chasn

investigated. The reactor model including 1-D diftin equation in one-group approximation for neutro
flux density and kinetic equations for nuclear dées describes slow evolution of nuclear densities



followed by neutron flux. New analytical approachsymproposed, which is based on the approximation of
small wave velocity of the stationary wave. We abto-called wave velocity characteristic of thaater
which is the dependence of wave velocity to theatife absorber concentration. We show that due to
instability of long-living®*'Pu a turning point and lower branch of stationasutions appear. Numerical
solution of the time dependent problem proves tiatsolutions of the lower branch are unstable sTthe
turning point of the velocity characteristic copeads to the lower margin of possible wave velesitbf
nuclear fission waves of the steady shape. Atahneestime the solutions of the upper branch ardestaith
respect to slow evolution of nuclear densities.

Keywords nuclear burning wave, inner safety, fast reaaine-group approximation.
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