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IIpu Ttsoxemoit aBapum ADC ¢ JIETKOBOTHBIMH peakTopaMu Hambonee 3PGEKTHBHBIM CIOCOOOM
JIOKaJIu3anuyu 00pasyIolerocs paciuiaBa (KOpuyma) SBISE€TCS €ro yAep:KaHHUe B OXJIaXKIaeMOM KOpPITyce
peakTopa, COXpaHeHHE MEIOCTHOCTH KOTOPOTO 3aBHCUT OT BEJIIMYMHBI TEIIOBOIO MOTOKA OT paciuiaBa K
KOpITyCy. HpI/I 9TOM OJJHUM U3 KPUTHUYCCKU BAXKHBIX IMPOLCCCOB ABJISACTCA OKUCICHHUEC pacCilylaBa BOAAHBIM
MapoM WM TMapOBO3AYIIHONH CMEChIO, KOTOPOE MOXET IMPHUBOJUTH K CYIICCTBEHHOMY YBCIMYCHHIO
TEIIOBOM HArpy3kd Ha KOPIyC pEakTopa 3a CYeT Teria SK30TePMHYCCKHX PEaKIUil OKHCICHUS
MPUCYTCTBYIOIINX B PacIljiaBe BOCCTAHOBUTENEH, YMEHBIIICHHSI TOJIIHHBI METATUTAYECKOW COCTABISIOIIEH
BaHHBI pAacIUiaBa, a TakXKe K BBIICICHUIO BOJOPOJA, 3aBUCAIIMX OT CKOPOCTH OKHCICHUs. [Ipu
pPacCMOTPEHUH YCJIOBHIA OKWCIICHWS pacIijiaBa YYUTHIBACTCS, YTO JUIS MPHHATHIX CIEHAPHEB TXKEION
aBapuu Hamboliee PEANMCTHYHON CHUTyanueil sBJIseTcs Hanuyue TBepAo(a3sHOro OKCHUIHOTO CIOs
(OKCHIHOM KOpPKHM) Ha TMOBEPXHOCTH paciviaBa. B yka3aHHBIX YCIOBHUSX Ha OCHOBE Mojenu Auddysuu
NpeJIoKeHa 3aBUCUMOCTh JUIS pacueTa CKOPOCTH OKHCJICHHUSl paciljlaBa aKTUBHOW 30HBI SIIEPHOTO
peaKkTopa M BBIMOIHECHA €€ BAMAAIUS C UCIIOb30BAHNEM MOTYYCHHBIX SKCIICPUMEHTALHBIX JAHHBIX.

KawueBble ciaoBa: TspKenash aBapusi, pacilaB aKTUBHOW 30HBI, KOPHYM, OKHUCICHHE, MOJETb
Maccorepenoca, hoxycupyromuit 3pdexT.
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MODELING OF A MOLTEN CORIUM OXIDATION IN THE PRESENCE OF AN
OXIDIC CRUST ON THE MELT SURFACE
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In the case of a severe accident at a nuclear power plant with light-water reactors, the most effective
method for localization of the formed melt (corium) is its retention in the cooled reactor vessel
whose integrity depends on the heat flux from the melt to the vessel. One of the critically important
processes in this case is the oxidation of the melt by water vapor or air-vapor mixture, which may
significantly increase the heat load on the reactor vessel due to the heat of exothermal reactions of
oxidation of reducing agents present in the melt, the decrease in the thickness of the metallic part
of the molten pool, and the release of hydrogen, which depend on the oxidation rate. In analysis
of the melt oxidation conditions, it is considered that for the generally accepted scenarios of a
severe accident, the most realistic situation is the presence of the solid-phase oxide layer (oxide



crust) on the melt surface. In these conditions, based on the diffusion model, we propose a
dependence for calculating the oxidation rate for the corium melt and its validation using the
obtained experimental data

Key words: severe accident, core melt, corium, oxidation, mass-transfer, focusing effect.



