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PO3PAXYHOK ITAPAMETPIB CTAIIIOHAPHOI XBWJII SAIEPHUX ITO/ILTIB
MOHTE-KAPJIO KOAOM SERPENT

Y po6oTi pexuM cTaIlioHapHOI XBWIIL SASPHUX ITOALIIB MOJEIIOBABCS IS pAY (iKCOBaHUX 3HAYEHb MOTYKHOCTI 3a
nonomoroto Monte-Kapio kony Serpent. XBuis NMOIIMPIOBAJach y HANpPsSMKY OCI IMJIIHAPUYHOI aKTHBHOI 30HU
peaxTopa Ha LIBMIKUX HeHTpOHAaX i3 HaluBOM Ha ocHOBI umcToro 22U noBxkuHOI0 5 M. PexxuMm cramioHapHOi XBUmi
BCTaHOBIIIOBABCS Yepe3 JesKUi Jac micis iHiniami3anii XBiiIi B 30Hi 3anajly 1 TPHBaB JOCTATHBO JIOBTO, 100 3 BUCOKOIO
TOYHICTIO BU3HA4YMTH K,, . Panime Hamu Oyno MoKa3aHO B MeXkax OJHOTPYNOBOro JU(y3iHHOro ONHCy, MO IBUIKICHA
XapaKTepUCTUKA PEaKTopa Ha XBWII SEPHUX IOIUIB € ABO3HAYHOI, IPHYOMY HETaTUBHHUH TEMIIEpAaTypHHH 3B 30K
BIIMBA€E Ha Hel TUIIE KUTBKICHO 32 THIIOBHX 3HaY€Hb IMapaMeTpiB. BUrisag i mapaMeTpy MBUAKICHOT XapaKTEPUCTUKU €
KPUTHUYHO Ba)XKJIMBUMH JIJIsI TIPABHIIBHOTO BUOOPY PEATICTUYHOTO AM3aliHy PeakTopa, OCKIJIBKH CTAaHW HUXKHBOT TUIKH €
HECTIMKMMU 1 HE BiJIIOBIAIOTh pealbHUM XBHJISIM Y CaMOPEryJbOBaHOMY peakTopi, Takomy sik peaktop CANDLE,
30KkpeMa. Y wiil poOoTi 3a pe3yibTaTaMl MOJEIIOBaHHS KoaoM Serpent (6e3 ypaxyBaHHS BIUIMBY TEMIIEPaTYPHOTO
3BOPOTHOTO 3B’53Ky) PO3pPaxOBAaHO IIBUJAKICHY XapaKTEPHCTUKY PEaKTOpa sK 3aJeKHICTh MIBUAKOCTI CTaliOHApHOI
XBWII SIOCPHUX TOMUTB Bil e(eKTHBHOTO KoedillieHTa pPO3MHOKEHHS HEWTpoHiB. [lokasaHo, IO OXHOTPYIIOBa
mudy3iiiHa Teopis MPaBUIIBHO OMHCY€E BUTIIS OTPUMAHOI IIBUIKICHOI XapaKTePUCTUKH.
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PACYET ITAPAMETPOB CTAIIMOHAPHOM BOJIHBI SJIEPHBIX JTEJTEHUAM
MOHTE-KAPJIO KOJIOM SERPENT

B pabore pexum cranmoHapHOH BOJIHBI SAEPHBIX JICNEHUH MOAEIMPOBAJICS Ul psiia PUKCUPOBAHHBIX 3HAUYCHHUH
MOIIHOCTH NpH oMoy Monre-Kapno xona Serpent. BonHa pacnpocTpaHsiack B HaPaBACHUN OCU LMJIUHIPUYECKON
AKTUBHOW 30HBI JUIMHOH 5 M B PEakToOpe Ha OBICTPBIX HEWTPOHAX ¢ TOIUIMBOM Ha OCHOBe umctoro 228U, Pexum
CTaIIOHAPHOW BOJIHBI yCTaHABJIMBAJICS CITyCTS HEKOTOPOE BpEMsI TOCIEe MHUIMAIM3AIMK BOJHBI B 30HE 3amana u
JUTHIICS. IOCTATOYHO JIOJTO, YTOOBI onpenenuth K,, ¢ BBHICOKOH TOUHOCTBIO. PaHee Hamu OBLIO 1OKa3aHO B paMKax
OIHOTPYMITOBOr0 Iu((y3HOHHOTO OMKMCAHHS, YTO CKOPOCTHASI XapaKTEPUCTHKA PEaKTOpa Ha BOJHE SACPHBIX ICICHUI
SIBIISIETCS ZIBY3HAUHOM, a BIMSHUE OTPHULIATEIBHON TEMIIEpaTypHOUW 0OpaTHOM CBSI3U SBISETCS JIMIIb KOJNYECTBEHHBIM
JUIs TUNWYHBIX 3HAYE€HUM mapamMeTpoB. Bun M mapaMeTpsl CKOPOCTHOH XapaKTEpUCTHKH SIBISIOTCS KPUTUYECKU
BaXHBIMH JJIsI BBHIOOpa pEATMCTHYECKOrO JAW3aiiHa peakTopa, MOCKOJBbKY COCTOSHHS HIDKHEH BETBH SIBIISIOTCS
HEYCTOWYMBBHIMHU U HE OTBEYAIOT PeajbHBIM BOJHAM B CAMOPETYIHPYyEeMOM peakTope, TakoM Kak peaktop CANDLE, B
4yacTHOCTH. B 310l pabore mo pe3ynbraTaM MOJEIHpOBaHMs KomoM Serpent (0e3 ydera BIMSHHS TEMIIEPaTypHOU
00paTHOM CBSI3M) pacCYMTaHa CKOPOCTHAsI XapaKTEPUCTUKA PEaKTOPa KaK 3aBUCUMOCTh CKOPOCTH CTallMOHAPHOM BOJTHBI
SJEPHBIX JIeJIeHUH OT 3(QQeKTUBHOro Kod(pdHIMeHTa pa3MHOXKeHHs HEeWTpoHOB. IlokazaHo, 4TO OAHOrpyMIIOBas
1 dy3rnoHHas TeopHs IPaBIIBHO OITMCHIBAET BUJ MOJIYYEHHOW CKOPOCTHON XapaKTEPUCTHKH.

Kniouesvie cnosa: BomHA AIEpHBIX IEICHHWH, PEaKTOp HAa BOJHE SACPHBIX AeleHui, ycroiumBocts, CANDLE,
Serpent.
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MONTE CARLO CODE SERPENT CALCULATION OF THE PARAMETERS
OF THE STATIONARY NUCLEAR FISSION WAVE

In this work, propagation of the stationary nuclear fission wave was simulated for series of fixed power values using



Monte Carlo code Serpent. The wave moved in the axial direction in 5 m long cylindrical core of fast reactor with pure
238y raw fuel. Stationary wave mode arises some period later after the wave ignition and lasts sufficiently long to
determine k. with high enough accuracy. The velocity characteristic of the reactor was determined as the dependence

of the wave velocity on the neutron multiplication factor. As we have recently shown within a one-group diffusion
description, the velocity characteristic is two-valued due to the effect of concentration mechanisms, while thermal
feedback affects it only quantitatively. The shape and parameters of the velocity characteristic critically affect
feasibility of the reactor design since stationary wave solutions of the lower branch are unstable and do not correspond
to any real waves in self-regulated reactor, like CANDLE. In this work calculations were performed without taking into
account thermal feedback. They confirm that theoretical dependence correctly describes the shape of the velocity
characteristic calculated using the results of the Serpent modeling.
Keywords: nuclear fission wave, breed-and-burn reactor, traveling wave reactor, CANDLE, Serpent.
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