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Objective

U Estimate vessel steel corrosion influence on the

vessel strength during the in-vessel melt retention
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METCOR experimental matrix

Specimen | Heat flux,
Melt surface MW/m?
Test Corium Atmosphere| temperature,| temperature,
composition °t °Y

[ 41| (U, ZnN0Ouu- FeQ air 2700 950 0.9
[ a2 (U ZnN0u FeQ Air 205062 720610 0.3¢€0
[ 43 (U, ZrO,- FeO nitrogen | 2100¢é2 920é12 0. 28¢
[ 5| C-100; (U, ZnQ argon 2600€2 1075¢é1 0.95¢
[ 46| (U, Zr0,(C-30) argon 2400 1400 1. 236¢
[ 47| (U, ZnN0x(C-30) argon 2400 1150 1.1
[ 48] (U,ZnN0:(C-70) argon 2450 1420 1.35
[ 49 C-30 and SS argon 2450 1440 1.1
[ w1 O,prgix steam 2750€2 1035é1 0.95¢
[ w11 (U ZrN0Ou- FeQ steam 1950€2 950612 0.99¢
[ C172 (U, Zr0u FeQ air, steam | 2000...2100| 1000...1135| 0.92...1.09

* 1 initial temperature on the interaction interface;
** 7 initial composition.
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Interaction of vessel steel with suboxidized molten
corium

i ' | Acoustic defect

' Shrinkage cavity

1 __chip

U Formation of the interaction zone on the specimen surface

Session 2: CORIUM TOPICS, N1



Interaction of vessel steel with suboxidized molten
corium (2)

Composition Determined by EDX, mol %

] U | Zr | Fe|Cr|[Ni|[Mn|~O Note
SQ1 6.8|74.712.211.31 04| - Average
SQ2 |13.7] 1.4 (79.713.2]1.5] 0.6 - Eutectic
SQ31]7.9110.2169.011.3|]1.4] - |10.2| Average
SQ4 110.71 1.2179.813.2]1.1] 0.5 3.5 Eutectic
LU ; P1 |23.6] 3.6 70.0]0.9]1.8]| - - U(Zr)Fe;
~ses P2 [ 7.4]16.4|731|13]|1.4[05| - | zr(U)Fe,
SQ3 P3 | 5.1 |13.5/60.6[1.1]1.3] 0.3]18.2] Zr(U)Fe4(0)

U In a general case the interaction zone is mushy

U Interaction zone composition: U-Zr-Fe ( Cr ,-(ONi é)

u IZ is formed by the repartitioning of components between molten corium
and steel; difference from MASCA i thermal gradient conditions
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Interaction of vessel steel with suboxidized molten

corium (3)
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Interaction of vessel steel with fully oxidized molten

corium
Longitudinal section of the specimens

MC10

i Corrosion is caused by steel oxidation

Session 2: CORIUM TOPICS, N1



Interaction of vessel steel with fully oxidized molten
corium (2)

U Forthe UO,,, 1 ZrO,1 FeO, corium - liquid phase in the
corrosion layer at T > 1050 C
U Liquid phase is present in the whole corium crust
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