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PEAKTUBHICTD Y TEOPII CTAIIIOHAPHOI XBWJII IIEPHUX MOJLIIB

JocnimKyeTbes akciallbHe TOMMPEHHS CTalllOHapHOT XBIJI SIepPHHUX MOJUTIB B aKTHBHIN 30H1 XBHIILOBOT'O peakTopa
mTiHAPUIHOT popmu, Bimomoro Takox ssk CANDLE. BukopuctoByeTscs epeKTHBHA OTHOBHMIPHA MOJETH IIBUAKOTO
peakTopa 3 manmuBoM Ha ocHoBi 28U, OHorpynoBe piBHAHHS 1U(y3ii HEUTPOHIB PO3B’A3YETHCS CILIBHO 3 PIBHAHHAMHU
BHUTOPSIHHS HYKIIZIB. Y TomepenHix podorax Oyna oTpuMaHa B aHAITHYHOMY BHUIJIAI 3aJICXKHICTH MIBHIKOCTI XBHII1
BiJ e(eKTHBHOI KOHIIEHTpAL{i IIOrIMHAYA, TAK 3BaHA IIBUJKICHA XapaKTEpUCTUKA. 3a PaxyHOK HecTabimbHocTi 24'Pu
IIBUJIKICHA XapaKTEPHCTHKA PeaKkTopa € JBO3HAYHOIO, IMPHUYOMY PO3B’SI3KH HIDKHBOI TUNKH € HEeCcTiHKuMH. Y HaHii
poGoTi B piBHSHHA IUQY3ii BBEJCHO PEaKTUBHICTh SK JOJATKOBHW MapameTp Mojeii. Y pe3yjibTaTi OTPUMaHO
y3arajibHeHe DPIBHSHHS IIBUJKICHOT XapaKTEPUCTUKH, 10 BH3HAYAE 3aJICKHICTh INBUAKOCTI XBHWII Bil €(eKTUBHOI
KOHLIEHTpalil moriuHaya i peakTuBHOCTI. [loka3aHo, M0 e(peKTUBHA KOHIIEHTpalis MOTJHHAYAa W PEaKTHUBHICTDH
BXOJISITh IO PIBHSHHS IIBUIIKICHOI XapaKTCPUCTHKH JIHIHHO Ta aJUTUBHO, a, OTXKE, 3aJCKHICTh IIBUAKOCTI XBUJIL BiJ
000X IMX MapaMeTpiB € OJHAKOBOIO 3 TOYHICTIO /0 MacmTaOHOro MHOXHHUKA. Pe3ynbratm poOOTH BiIKPHBAIOTH
MOJJIUBICTh JIOCHI/PKYBAaTH IIBHJKICHY XapaKTEpPUCTUKY peakTopa Ha XBWIII SIEPHUX MOAUIB 3a JOMOMOTOIO
MOTY)XHHX CYYaCHUX PEaKTOPHHX KOJIB, 1032 MEXaMU OJHOIPYIOBOrO AU(Y3IHHOr0 HaGIMKEHHS, PO3PaxoBYIOUH
e(eKTUBHUNA KOEQIIiEHT PO3MHOXEHHS HEHTPOHIB Yy PEXUMi CTaIlliOHApPHOI XBWI IS PANY 3aJaHUX 3HAYCHBb
MOTY>KHOCTI peakTopa.

Kniouosi cnosa: XBUNs sSAEpHUX TIOALIIB, IIBUAKANH PEaKTOp, PEaKTOp Ha XBIUI SIEPHUX IOIUTIB, OTHOTPYIIOBE
HaOMKEHHS, PEaKTHBHICTb.
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PEAKTUBHOCTH B TEOPUM CTAIIMOHAPHOM BOJIHBI SIIEPHBIX JEJEHUI

HUccnenyercs akcuanbHOE PacHpOCTPAHEHUE CTALMOHAPHOM BOJHBI SACPHBIX IENEHUI B aKTUBHON 30HE BOJHOBOIO
peakTopa mmmHApHYecKo (opmel, m3BectHOro Takke kak CANDLE. Hcmombsyercs 3¢¢eKkTHBHAS OIXHOMEpHAs
MOJIeNb OBICTPOTO peaKkTopa C YPaH-TUIyTOHHEBBIM TOILIMBOM. OTHOTPYIIIOBOE ypaBHEHHE IHPQPYy3ud HEHTPOHOB
pEmIaeTcsi COBMECTHO C YPaBHEHHUSIMU BBITOPAaHHS HYKIHIOB. B mpeapitymux paborax Obuia MoTydeHa aHATUTHYECKAs
3aBUCUMOCTb CKOPOCTH BOJIHBI OT 3(1)d)CKTHBHOﬁ KOHICHTpalluX TIIOTJIOTUTCIIA, TaK Ha3blBacéMasd CKOPOCTHasd
XapaKTepUCTHKA. 3a cd4eT HecTaObuiabHOCTH 2*'Pu CKOpOCTHAs XapaKTEPHCTHKA PEaKkTopa OKa3blBAaeTCs JBY3HAUYHOIA,
NpUYEM PEIICHHUS HIKHEW BETKU SBISIOTCS HEYCTOMUYMBBIMU. B gaHHOW pabore B ypaBHeHue mudy3uu BBeICHA
PEaKTUBHOCTh Kak IOMOJIHUTENBHBIN mapamerp. B pesynbrare moiydeHo 000OIIEHHOE ypaBHEHHE CKOPOCTHOM
XapaKTEePUCTHUKHU, KOTOPOE ONpeeNsieT 3aBUCUMOCTh CKOPOCTH BOJIHBI OT 3P (PEKTUBHOM KOHIIEHTPALUH MOTJIOTUTENS U
peaktuBHOCTH. [lokazaHo, 4To 3((eKTHBHAsI KOHIEHTpAUWs MOIJIOTHTENSI M PEaKTHBHOCTh BXOAAT B ypaBHEHHE
CKOPOCTHO! XapaKTEpUCTHKH JTUHEWHO; 3TO 3HAYUT, YTO UX M3MEHEHUS SBJIAIOTCS PABHO3HAYHBIMU C TOYHOCTBIO O
MHOXUTENS. JTO OTKPBIBAET BO3MOXKHOCTh MCCIEN0BATH CKOPOCTHYIO XapaKTEPHCTUKY PEaKTOpa Ha BOJHE SIAEPHBIX
JINIEHUH ITPHU MOMOILM COBPEMEHHBIX KOMIIBIOTEPHBIX KOJOB AJIS SIAEPHBIX PEAKTOPOB, PACCUUTHIBAS PEAKTHBHOCTD JAJIS
pAla 3HaYEHUH MOILHOCTH.

Kniouesvie cnosa: BONMHA SIMEPHBIX JENEHWH, OBICTPBI pEaKTOp, PEakTOp Ha BONHE SOCPHBIX ICICHHM,
OJHOTPYTIIOBOE MPUOIMKEHUE, PEAKTUBHOCTb.
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REACTIVITY IN THE THEORY OF THE STATIONARY NUCLEAR FISSION WAVE

Axial motion of the stationary nuclear fission wave in the cylindrical core of the traveling wave reactor (known also
as CANDLE) using an effective one-dimensional model of the fast spectrum reactor with uranium-plutonium fuel we
studied. The model includes one-group diffusion equation for the neutron flux and kinetic equations for nuclear
densities. The so-called velocity characteristic has been studied in our previous works. It is the dependence of the wave
velocity on the effective concentration of the absorber. Due to instability of long-living 24*Pu it is two-valued, and the
solutions of the lower branch are unstable. In this paper, reactivity into the diffusion equation as an additional parameter



of the model and obtain the generalized equation of the velocity characteristic connecting the wave velocity with the
effective concentration of the absorber and reactivity was introduced. Since the equation includes both parameters
linearly and additively, their variations are interchangeable, in the appropriate scale. Obtained results open the way to
study the velocity characteristic of the reactor with powerful reactor codes (outside one-group diffusion approximation),
calculating the effective multiplication factor in the stationary wave mode for a series of fixed values of the reactor
power.

Keywords: nuclear fission wave, CANDLE, fast reactor, one-group approximation, reactivity.
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