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Objective

üEstimate vessel steel corrosion influence on the 

vessel strength during the in-vessel melt retention
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RASPLAV-3 Furnace

1 ïsteam vent from the      

furnace

2 ïsteam line

3 ïlid ï

4 ïwater-cooled cover

5 ïquartz tube

6ïwater-cooled 

electromagnetic screen

7 ïcrucible sections

8 ïinductor

9 ïmelt

10 ïacoustic defect

11 ïthermal insulation of the 

specimen

12 ïtop specimen calorimeter

13 ïbottom specimen 

calorimeter

14 ïUS sensor
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METCOR experimental matrix

 

 

Test 

 

 

Corium 

composition 

 

 

Atmosphere 

 

Melt 

temperature, 

ʉ 

Specimen 

surface 

temperature,  

ʉ 

Heat flux, 

MW/m
2
 

ʄʉ1 (U, Zr)O2+x- FeOy air 2700 950 0.9 

ʄʉ2 (U, Zr)O2+x- FeOy Air  2050é2350 720é1050 0.3é0.47 

ʄʉ3 (U, Zr)O2- FeO nitrogen 2100é2150 920é1220 0.28é0.48 

ʄʉ5 C-100; (U, Zr)O2
 

argon 2600é2650 1075é1435 0.95é1.3 

ʄʉ6 (U, Zr)O2-x (C-30)
 

argon 2400 1400
*  

1.23é1.31 

ʄʉ7 (U, Zr)O2-x (C-30) argon 2400 1150
*  

1.1 

ʄʉ8 (U, Zr)O2-x (C-70) argon 2450 1420
*  

1.35 

ʄʉ9 C-30 and SS
 

argon 2450 1440
*  

1.1 

ʄʉ10 **
x2O Zr ,U  steam 2750é2800 1035é1235 0.95é1.1 

ʄʉ11 (U, Zr)O2+x- FeOy steam 1950é2100 950é1200 0.99é1.29 

ʄC12 (U, Zr)O2+x- FeOy air, steam 2000...2100 1000...1135 0.92...1.09 

ʄʉʈ-2 **
x2O Zr ,U  Air  2700...2800 870...1370 0.74...1.19 

 

*   ïinitial temperature on the interaction interface;

** ïinitial composition. 



Session 2: CORIUM TOPICS, N1
6

Interaction of vessel steel with suboxidized molten 

corium 
ʄʉ6

ʄʉ7

ʄʉ8

ʄʉ9

Acoustic defect

Shrinkage cavity

Chip

ü Formation of the interaction zone on the specimen surface
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Interaction of vessel steel with suboxidized molten 

corium (2)

SQ1

P3    SQ4

SQ3

SQ2
SQ1

.P1

. P2

SQ2

.
P1

SQ4

.P3

SQ3

P1     P2

Composition Determined by EDX, mol %

 

ˉ U Zr  Fe Cr  Ni Mn ~O Note 

SQ1 14.6 6.8 74.7 2.2 1.3 0.4 - Average  

SQ2 13.7 1.4 79.7 3.2 1.5 0.6 - Eutectic 

SQ3 7.9 10.2 69.0 1.3 1.4 - 10.2 Average 

SQ4 10.7 1.2 79.8 3.2 1.1 0.5 3.5 Eutectic 

P1 23.6 3.6 70.0 0.9 1.8 - - U(Zr)Fe3 

P2 7.4 16.4 73.1 1.3 1.4 0.5 - Zr(U)Fe3 

P3 5.1 13.5 60.6 1.1 1.3 0.3 18.2 Zr(U)Fe3(O) 

üIn a general case the interaction zone is mushy

üInteraction zone composition: U-Zr-Fe(Cr, Nié)-(O)

üIZ is formed by the repartitioning of components between molten corium    

and steel; difference from MASCA ïthermal gradient conditions

Composition Determined by EDX, mol %
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Interaction of vessel steel with suboxidized molten 

corium (3)
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 ʄʉ9:

steel 

addition

1440 ʊint TB, (U/Zr)at 1.2, W ïcorrosion rate, m/s, 

ʊint,TBïcurrent temperature on the interaction front and its final value, C

Bint
7 TT1046,0W
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Interaction of vessel steel with fully oxidized molten 

corium

ü Corrosion is caused by steel oxidation

Longitudinal section of the specimens

MC11
MC10
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Interaction of vessel steel with fully oxidized molten 

corium (2)

ü For the UO2+xïZrO2ïFeOy corium - liquid phase   in the 

corrosion layer at T > 1050 C 

ü Liquid phase is present in the whole corium crust


