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Pabora mnocBsmieHa 3KCHEPUMEHTATbHOMY HCCIEOBAHUIO OCOOCHHOCTEH B3aMMOJEHCTBUS
CBUHIIOBO-BUCMYTOBOTO TEIUIOHOCHUTENS CO CTalbi0 OOOJIOUKHM TB3JIOB JJIsl YCJIOBHM aBapuu
PEaKTOPHOM YCTAaHOBKH, COMPOBOXKIAIOLIEHCS CYIIECTBEHHBIM MOBBIIICHUEM TEMIIEpaTyphl
TEIUIOHOCHUTENS. DKCIEPUMEHTAIbHOE MOJAEIUPOBAHUE TSDKENOM aBapuu  OCYILECTBICHO
JKCMo3ulMer o0pa3oB cTanu OOO0JIOUKH TBAJIOB HpPHU TEMIIepaTypax pacijaBa CBUHIIOBO-
BUCMYTOBOM 3BTekTUKH <1190, =1240 u =1320 °C B HeutpanpHoi u <1120 °C Bo3nymHoOn
aTMocdepe. DKCIIePHUMEHTAIHOE HMCCIEIOBAHUE MPOBEICHO Ha HCIOJB3YIOIIEH TEXHOJIOTHIO
UHAYKIMOHHOW IJJaBKM B  XOJIOAHOM THUrje ycraHoBke «PacmimaB-3» — KoMIuiekca
AKCIIEPUMEHTAJIbHBIX YCTaHOBOK «PacruiaBy. B pe3ynbTare sKCliepUMEHTa U IOCT-TECT aHAJIU30B
ObLIO, B YACTHOCTH, TMOKA3aHO, YTO MPHU KCHO3UIMU (parMeHTa CTaJbHON OOOJIOUKH TBIJIA B
paciuiaBe CBUHIIOBO-BUCMYTOBOMW 3BTEKTUKH ¢ Temmeparypoil ~1320 °C npoucxoIuT aKTUBHOE
pacTBOpeHHE CTajlyd B paciulaBe, NMpUYEeM MpU d3Kcno3uiuu B TeueHne 60 MuH oOpasen
pacTBOpMIICS MPAKTUYECKH MOJHOCThIO. Kpome Toro, mpu mocT-TecT aHajlu3e CIUTKA BISBICHA
cTpatuduKalms paciiaBa Ha JBa HecMelMBaromuxcs cios. [lepBblif cioit mo cocraBy ObLIT
OJIM30K K CBHHIIOBO-BHCMYTOBOM PBTEKTHKE 0€3 KOMIIOHEHTOB CTaM. BTOpo# cioit copepxan B
cebe, MOMUMO CBUHIIA M BUCMYTa, 0 50 macc. % KOMIIOHEHTOB CTaiu (Kejie3a U Xpoma).
[Tony4yeHHble JaHHbIE MOTYT OBITH UCIOJIB30BAHBI IIPH AaHAIN3€E U MOJICIIMPOBAHUH 3aIIPOESKTHBIX
aBapHil Ha PEaKTOPHBIX YCTAHOBKAaX CO CBUHIIOBO-BUCMYTOBBIM TEIUIOHOCHTEIIEM.
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3aIlIPpOCKTHBIC aBapuH, KOPpPO3Hus, TeMnepaTypHHﬁ Iopor, pacCIOCHUC pacIljiaBa.
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EXPERIMENTAL STUDY OF THE INTERACTION BETWEEN THE LEAD-BISMUTH
COOLANT AND THE STEEL OF THE FUEL ROD SHEATH

V. I. Almjashev, A. A. Sulatsky?!, S. A.Vitol!, E.V. Krushinov?, S. YU. Kotova?,
E. V. Shevchenko?, E. K. Kalyago?!, V. R. Bulygin?, E. M. Belyaeval, E. B. Shuvaeva?,
A. V. Timchuk!
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The paper describes an experimental study of the interaction between the lead-bismuth coolant
and fuel-cladding steel in a reactor accident with a significant rise of the coolant temperature.
Severe accident conditions were simulated by exposure of fuel clad steel samples to lead-



bismuth eutectic melt temperatures of =1190, ~1240 and =~1320 °C in a neutral atmosphere and
to ~1120 °C in an air atmosphere. The experimental study was carried out in the “Rasplav-3”
setup of the “Rasplav” test platform using the cold crucible induction melting technology. The
experiment observations and post-test analyses have shown that exposure of a fuel clad steel
sample to =1320 °C lead-bismuth eutectic melt causes an active dissolution of steel in the melt
where the sample almost completely dissolves after 60 minutes of exposure. The post-test
analysis has also shown that the structure of the produced ingot is stratified into two immiscible
layers. The composition of the first layer is close to lead-bismuth eutectic without steel
components. The second layer contains lead, bismuth, and up to 50 wt. % of steel components
(iron and chromium). The data obtained can be used for analysis and modeling of beyond design
basis accidents in lead-bismuth cooled reactors.

Keywords: lead-bismuth coolant, fuel-cladding steel, beyond design basis accidents, corrosion,
temperature threshold, melt stratification.



