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RZMECXTDEIIL (Cs) DEMFIEZIRIT -
SCCERERICLDETT.
. SCCREVZMZRILELCSTIEND.2~24 Pad A
& H (CHD. EHRZMHTDCsDE (1x108 pa  Etectric

furnace
BE) tEBRUTHRICEWVIENS. FeCrAl- .
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FeCrAl-ODS Pusher Cs source
tube (CsCl + Ca)

Partial Pre-heating
Test ID pressure of Cs conditions
Pa)* Partial Evaluated partial scc
| SCC-1 |
| scc-2 |

800** 350° C,3h 2 pressure of Cs  pressure of Cs -
800** 350° C,3h 2 (Pa)* (Pa) cracking
| scc-3 | 800** 250° C,72h 2 - 1
0.2 250° C,72h 2 1
[ ScC-5 | 0.2 250° C,72h 2 1
| scc-6 | 24 250° C,72h 2 1
800* 250° C,72h  This work : 1
| _scc-8 | 24 250° C,72h  This work 24 - Yes 1
| SCC-9 | 0.2 250° C,72h  This work 800** 610 Yes This work
*: Calculated pressure 24 8.0 Yes This work
**. Saturation vapor pressure of Cs at test temperature (623 K) 0.2 0.09 No This work
[1] K. Konashi, M. Yamawaki, J. Nucl. Sci. Tech., 29[1], 1-10 (1992). [1] K. Sakamoto et al., J. Nucl. Mater., 557 (2021) 153276.

[2] K. Sakamoto et al., J. Nucl. Mater., 557 (2021) 153276.

Ref) K. Sakamoto et al., “Practical Development of Accident Tolerant FeCrAl-ODS Fuel = m— HITACHI n
Claddings for BWRs in Japan”, Proc. Top Fuel 2022, Raleigh, NC, USA, October 9-13, 2022. | Lo
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2.70
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1.45
1.45

10.34
7.58
5.86
8.62
1.38

[1] K. Sakamoto et al_, J. Nucl. Mater., 557 (2021) 153276.

Ref) K. Sakamoto et al., “Practical Development of Accident Tolerant FeCrAl-ODS Fuel
Claddings for BWRs in Japan”, Proc. Top Fuel 2022, Raleigh, NC, USA, October 9-13, 2022.
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M. Ishikawa and S. Shiozawa, J. Nucl. Mater_, 95, 1-2, (1980) 1.
K. Sakamoto et al., J. Nucl. Mater., 557 (2021) 153276.
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Ref) R. Ishibashi et al., “Estimation of Hydrogen Generation from Silicon-Carbide Fuel Cladding with HlTACHl ,-f |,
Titanium Coating during Severe Accident”, Proc. Top Fuel 2022, Raleigh, NC, USA, October 9-13, 2022. A 4
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Ref) R. Ishibashi et al., “Estimation of Hydrogen Generation from Silicon-Carbide Fuel Cladding with HlTAcHl %,
Titanium Coating during Severe Accident”, Proc. Top Fuel 2022, Raleigh, NC, USA, October 9-13, 2022. A 4
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[Plant Transient Analysis] Accident Scenario:
Large Break LOCA@BWR/5
Code: TRACT™

9 900
= TRACT : Crer |
8 : Hot channel 19[19i19 E? < —PCT 700
__[19]19:19:18]18.17] Swam Separa et =6 - L 500
1918 (1817116 [15:17] v -~ N [~
19:19:19:17:17|13.18:1718: 18 = < ~ 5005
19:1816:14:14:16(12:15:15|17:18] |—| l_l = §4 s 4005
of e b I Vel = Exposure &
1o lal1e 1 14 1818 15 1412 13.13] 16 18 | condition g2 200
19:14|17:13:14;18:18.11; 16 16:11|15:18 comer o 31 "\__‘ 100
19:16;14(14°13:11:13:11:12:12|12:12:13|15;15] — = Te=-—__,
19(18,17:16)|16 14:16:13:16: 12:17|12:15:15[17: 14 F:: I { Laad 0 ) 0
T9lag a2z (1112521 2 00 |18 1815151 — — 0 20 40 60 80 100
1916 17:15]17 14:15:1316:12:15|18 18:12[13:11 B . B TIITIE(SGC}
19 18(16:17:15])11:13:11:13:11 12:15[15.12:13[13 14 Fye— - - A
e o | R :’wé::m = Calté[lTatlizn -thermal hydraulic conditions
-Cladding surface conditions
[Fuel rod behavior Analysis] @
1600
" " . By S e
Code: “FEMAXI-7" ATF version g o - -z
= — -fuel pellet radial g 1000
I - | ' - R power profile AR
B— 15 . - RISl =
-+ -He generation rate £ .«
’ “-. mperature % 200
..1,- Gas pressure § o
r 11} S FEMAXI o 2 4 e 80 100
i ) ofles Time (sec)
LLl *Pellet temperature

Cladding surface stress, etc.

Ref) F. Inoue, “Development of Accident Tolerant SiC/SiC Cladding and Channel Box in Toshiba”, The 29th International Conference
on Nuclear Engineering, Shenzhen, China, August 8-12, 2022.
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layer CVD-SiC
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Refl) F. Inoue, “Development of Accident Tolerant SiC/SiC Cladding and Channel Box in Toshiba”, The 29th International Conference
on Nuclear Engineering, Shenzhen, China, August 8-12, 2022.

Ref2) T. Nishimura, “Development of CMC for nuclear fuel components”, Ceramic Matrix Composites II, Santa Fe, New Mexico,
November 13-18, 2022.
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Ref) T. Nishimura, “Development of CMC for nuclear fuel components”, Ceramic Matrix Composites 1I, Santa Fe, New Mexico,
November 13-18, 2022
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#1) ADA: Axial Offset Anomaly
#2) CDF: Core Damage Freauency

*3) CFF : Containment Failure Frequency
#4) LERF: Larze Earlv Release Freauency

*5) L3P :Low-Leakage Core Loading Pattern
#6) FGC:Fuel Cvcle Cost
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