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Abstract

Transmutation technology is being developed for transmuting long-lived nuclides in
the spent fuel from nuclear power plants. HYPER (HYbrid Power Extraction Reactor) is
an accelerator driven subcritical transmutation system being studied by KAERI(Korea
Atomic Energy Research Institute). Lead-Bismuth eutectic (LBE) was determined as a
spallation target and coolant material of HYPER. Using the facility described in this
paper, we evaluate the possibility of maintaining corrosion-resistance of structural
material under the operation temperature and flow velocity of the optimized HYPER
cooling system. It was made to consider the control of oxygen concentration in the
range of 350—~650 . While we were building our facilities, we performed static

corrosion tests using FZK’s facility COSTA. The test specimens were 316LN and some



martensitic steels such as 9Cr-1Mo, HT-9MN, HT-9M, HT-9. We performed static
corrosion test with the exposure time of 500 hours. Oxygen contents are both reduced

and 107° wt% atmospheres at the temperature of 500
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Fig. 1 Oxygen Potential Diagram of PbO, Fe;0, and Other Oxides
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Fig. 2 Schematics of Dynamic corrosion loop
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Fig. 3 Schematics of Static Corrosion Facility
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Fig. 4 Schematics of Glove Box for Static corrosion tests
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Fig. 6 Schematics of Furnace for Static corrosion tests
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Table 1 Chemical Composition of Specimens (at. %)

C B | Mo [ H Cr | Mo | W Hh | W P 5 H
9Cr-1Mo O | 0% |04 | 010 | % | 0% | 0 | 0% | - <(00E | 000 [ificy
HTIM 4% | 0Ol |04 | D45 | &R ) 123 | 02 018 . =<{U00E | =0.003 ooz
HT%KH 0.1% | 0O72 | 04 | 050 0 | 12 | DG | 04 | - o002 | uoos ={.02
HT® 0aF [ 038 | O3 | 053 | L1 | 099 | 03] 002 | 049 | 0me | 0ms =001
IGLH 00zr | 033 | 07 | 10s | 178 | 1t - - - 002 | ool 1S




Pb-Bi 32g . 500 (<107 wt%)  107°

wt% . Figure.7 COSTA
Pb-Bi . Ar-5%H,, Ar, H,O
Furnace Pb-Bi
[31]

, PbO LBE(Lead-Bismuth Eutectic)

Co POz 1/2
= " = _* 1
a, c: (Poz ) @
logC, :1.2—@ )
T
logP, =10.55- 23060 (3)
: T
IogPoz =2IogCO+8.16—$61 (4)
Pﬁ 0 2AGH 0
P, =—2 ex : 5
0O, Pl_?z p( RT ) ( )
Cy: (Wt%), C; : , PSZ: (bar), T: (K)
107° wt% (1)~(4)
() Ha, H,0
H,O 14 15.94 mbar H,
| Furnace |
Ar+Ar5%H, Oxygen [,
> ’ Sample Sensor | —
Water Vapor | Furnace |

Fig. 7 Schematic Layout of the FZK Static Corrosion Test Facility COSTA
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Fig. 8 SEM of specimens tested at 500 for 500h under Oxygen Content <1078 wt%
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Fig. 9 SEM, EDX of specimens tested at 500 for 500h under Oxygen Content 107° wt%
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