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B craTthe paccmoTtpen npouecc koppo3uu uexsioB TBC, U3roToBiIeHHBIX U3 HUOOHICOAepkKaILEro
HUPKOHKEBOTO cruiaBa J-110. DkcnepuMeHTaIbHbIE TAHHBIE MTOJYYEHBI B XOJI€ IKCIUTyaTalluu U
MOCTAIKCIUTYaTallHOHHOTO O0O0CIIEIOBaHUS TPAHCTIOPTHOM SACPHON SHEPreTUYECKOW YCTaHOBKU
tuna KJIT-40C, npumensemoli Ha JE€JOKOJaX M ILJIaBy4yeM DJHEpProdsioke «AKaJIeMHUK
JlomoHoCOB». OOHapyXeHO, YTO KOpPPO3Us TMPOXOIAUT TO JIOKAIBHOMY (HOAYISPHOMY)
MEXaHHU3MY, aHAJOTHYHO KOPPO3UU O0OJIOUEK TBIJIOB, U3TOTOBJICHHBIX U3 ciuiaBa D-110. Ilpu
3TOM CKOPOCTb Koppo3uu 4exyioB TBC 3HaUnTENbHO HUXKE 110 CPAaBHEHUIO C 000JI0YKaMU TBAJIOB,
YTO OOBSACHSICTCS MEHBIIUM 3HAYCHHEM TEIUIOBOTO TOTOKAa 4epe3 WX IOBEpXHOCTh. B xoxe
sKkcIuTyaTauu A0V Halnroaancs KpaTKOBPEMEHHbIN IEPUO MHTEHCU(DUKALIMY KOPPO3HH YEXJIOB
TBC, BbI3BaHHBIH, I0-BUJUMOMY, MEXaHUYECKUM MTOBPEKICHUEM 3alUTHON OKCHIHOM IJICHKU
Ha MOBepXHOCTH ciutaBa J-110. B pe3ynbraTe B TEIIOHOCUTENE MEPBOrO KOHTYpa Ipu padore
peaKkTopa Ha MOIIHOCTH HAOJIIOJJAJICS POCT COJEPKAHUS HEPACTBOPUMBIX LIUPKOHHUICOIEpKAIINX
YacTUL, IOBBINICHME KOHLEHTPAlMM BOJOpoJa M amMuaka. [locie wyacTMYHON 3aMeEHBbI
TEIUIOHOCUTENS B XOJI€ MOCIEAYIOIEro ocTaHoBa 10V MHTEeHCHBHAs KOppO3Us LUPKOHUEBOIO
CIUIaBa IPEKPATUIIACh, YTO CBUJETENBCTBYET O CAMOIPOM3BOIBHOM BOCCTAHOBJICHUH 3alIUTHON
OKCHJIHOM TUIEHKH Ha cruiaBe J-110 B yclIOBUSIX EPBOrO KOHTYpA.
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The corrosion behavior of fuel assembly cladding tubes made of E-110 niobium-containing
zirconium alloy is described. Experimental data were obtained during operation and post-operation
examination of the KLT-40S reactor. This type of reactor is employed in nuclear-powered
icebreakers and the Academic Lomonosov floating nuclear power plant. The data show that the
fuel assembly cladding tube material underwent a local (nodular) corrosion in the same way as



corrosion of fuel cladding made of E-110 alloy. However, the rate of corrosion of the fuel assembly
tubes was significantly lower than that of the cladding of fuel pins, which is explained by a lower
heat flux through their surface. A short period of an increase in the rate of corrosion of the fuel
assembly tubes was observed during operation of the nuclear propulsion reactor, which was due
to a mechanical damage of the protective oxide film on the E-110 alloy surface. As a result,
increased concentrations of insoluble zirconium-containing particles, hydrogen and ammonia in
the primary coolant were observed during reactor power operation. After the reactor was shut
down and the coolant was partially replaced, intense corrosion of the zirconium alloy stopped,
indicating self-healing of the protective oxide film on E-110 alloy under the primary coolant
conditions.
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