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Applicability Evaluation of Type A Transport Container for Off-site Transportation

of Small-amount of Fuel Debris
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(Received November 29, 2024)

In the TEPCO’s Fukushima Daiichi Nuclear Power Station (1F), a trial retrieval of fuel debris
with small-amount from Unit 2 is planned. The retrieved fuel debris will be transported out of 1F to
Institutes in Ibaraki prefecture for analysis. The analyzed results will be utilized for the improvement of
the processes (retrieval, transportation and storage) in the fuel debris management as feedback, and also
for the development of technologies necessary in the future. The weight of fuel debris in the trial retrieval
is planned to be a few grams. After the trial, the scale of retrieval will be expanded step by step. In the
trial retrieval, a rational transportation container should be considered beforehand, according to the laws
and regulations associated with the off-site transportation. The transportation container has a
classification and the classification is decided according to the radioactivity of the material in the
container. In this report, we evaluated the applicability of the Type A transport container to contribute to

the safety assessment of retrieved fuel debris.
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2B LD, B —RITHOWT A Bk 4 FH AT Re /it & % 30g & RUE LT AL ik
Zo el U 7o R 2 B AL-4 1T, e RIRSTREIE O 551 3B\ Tl CASE3 DR KV ik =
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MK 30g LR THIVT AT 1 ZB A W2 &3 noTz,

1§ 0> 2 & SRk
* Yamana H., Technical Strategic Plan 2023 for Decommissioning of the Fukushima Daiichi Nuclear
Power Station of Tokyo Electric Power Company Holdings, Inc., Nuclear Damage Compensation and

Decommissioning Facilitation Corporation, October 18, 2023.

* B. G. Schnitzler, J. B. Briggs. TMI-2 Isotopic Inventory Calculations, EGG-PBS-6798. Idaho National
Engineering Laboratory, 1985.

#£Al-l FHtiLr—A—E

BIRE [wt %] | AMEEE [GWd/t] | Lot IMw/t] | FPIREEER | BRIEHAR [vear] e
CASET1 1.98 0.91 30| 7zl 44| AR SRIERE
CASE2 198 3.25 30| AL A410FID TSRS
CASE3 1.98 6.21 30| AL 44| TS IR
CASE4 2,65 0.91 30[mE AL 44| ERABIRIEIE
CASE5 2.65 3.25 30| AL 44| KR TR
CASE6 2,65 6.21 30[mE AL 44| IR R
CASE7 2.96 0.91 30| AL 44| AR IRIEE
CASES 2.96 3.25 30| AL 44| KRl T Y BRIBERE
CASE9 2.96 6.21 30| ML | RERREE
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CASET1 CASE2
BEE 1.98|wt.% BAERE 1.98|wt.%
PRBERE 0.91|GWd/t | PAIGEFE 3.25|GWd/t
AfELEEET 2.01E-03|Bq/Bq/1gU AfELE & 1.10E-02|Bq/Ba/1gU
%iE AfELE/1gU | BE g AdBELE/ 18U |BE
Pu239 1.45E-03 72.0% Pu239 4.27E-03 38.8%
Pu240 1.37E-04 6.79% Am241 3.71E-03 33.8%
Y 090 1.17E-04 581% Pu240 1.38E-03 12.5%
Sr090 1.17E-04 5.80% Y_090 3.94E-04 3.58%
Am241 1.03E-04 5.11% Sr090 3.94E-04 3.58%
Cs137 6.64E-05 3.30% Pu238 3.50E-04 3.18%
Pu238 1.59E-05 0.79% Pu241 2.62E-04 2.39%
Pu241 7.30E-06 0.36% Cs137 2.37E-04 2.15%
Sm151 1.60E-07 0.01% Sm151 3.73E-07 0.00%
Kr085 841E-08 0.00% Am242m 3.20E-07 0.00%
Th231 7.51E-08 0.00% Kr085 2.83E-07 0.00%
U_236 7.05E-08 0.00% Np237 2.77E-07 0.00%
Np237 5.83E-08 0.00% U_236 2.29E-07 0.00%
Th234 4.06E-08 0.00% Pu242 1.92E-07 0.00%
Tc099 1.78E-08 0.00% Cm244 1.82E-07 0.00%

CASE4 CASE5
IR 2.65|wt.% b1 2.65|wt.%
PRBERE 0.91|GWd/t PRBERE 3.25|GWd/t
AfELEEE 1.57E-03|Ba/Ba/1gU AfEtE & E 7.81E-03|Bq/Ba/1gU
%12 AfELE/1gU | BE i AdBLE/18U |BE
Pu239 1.13E-03 71.5% Pu239 3.52E-03 45.0%
Y 090 1.19E-04 7.56% Am241 1.96E-03 25.1%)|
Sr090 1.19E-04 7.56% Pu240 9.18E-04 11.8%
Pu240 8.24E-05 5.24% Y_090 4.09E-04 5.23%
Cs137 6.64E-05 4.22% Sr090 4.09E-04 5.23%
Am241 4.78E-05 3.04% Cs137 2.37E-04 3.03%
Pu238 9.43E-06 0.60% Pu238 2.21E-04 2.83%
Pu241 3.39E-06 0.22% Pu241 1.39E-04 1.77%
Sm151 1.63E-07 0.01% Sm151 4.02E-07 0.01%
Th231 1.02E-07 0.01% Kr085 2.94E-07 0.00%
Kr085 8.56E-08 0.01% U 236 2.46E-07 0.00%
U_236 7.31E-08 0.00% Np237 219E-07 0.00%
Np237 4.48E-08 0.00% Am242m 1.37E-07 0.00%
Th234 4.03E-08 0.00% Eul54 1.02E-07 0.00%
Tc099 1.78E-08 0.00% Th231 9.17E-08 0.00%|

CASE7 CASE8
IRAEEE 2.96|wt.% IRAEE 2.96|wt.%
PAGERE 0.91[GWd/t PRIGERE 3.25|GWd/t
AdELL&ET 1.44E-03|Bq/Ba/1gU AfELE &5 6.88E-03|Ba/Ba/1gU
#%iE AdBLE/18U |BE #%ig AdBLE/ 18U |B S
Pu239 1.02E-03 70.8% Pu239 3.24E-03 47.1%
Y_090 1.20E-04 8.32% Am241 151E-03 21.9%
Sr090 1.20E-04 8.32% Pu240 7.76E-04 11.3%|
Pu240 6.75E-05 4.70% Y_090 4.13E-04 6.01%
Cs137 6.64E-05 4.62% Sr090 4.13E-04 6.01%
Am241 3.54E-05 2.46% Cs137 2.37E-04 3.44%
Pu238 7.69E-06 0.53% Pu238 1.83E-04 2.66%
Pu241 2.51E-06 0.17% Pu241 1.07E-04 1.55%
Sm151 1.65E-07 0.01% Sm151 4.14E-07 0.01%
Th231 1.14E-07 0.01% Kr085 2.97E-07 0.00%|
Kr085 8.60E-08 0.01% U_236 2.52E-07 0.00%
U 236 7.39E-08 0.01% Np237 1.99E-07 0.00%
Np237 4.04E-08 0.00% Th231 1.04E-07 0.00%
Th234 4.02E-08 0.00% Am242m 9.70E-08 0.00%
Tc099 1.78E-08 0.00% Eul54 9.20E-08 0.00%

Al-1 A D% 51T

CASE3
BAEE 1.98|wt%
PRBERE 6.21|GWd/t
AfELE & 3.13E-02|Ba/Bq/1gU
%ig AfEtk/1gU | HFS
Am241 1.65E-02 52.7%
Pu239 6.55E-03 20.9%
Pu240 3.60E-03 11.5%
Pu238 1.60E-03 5.10%
Pu241 1.16E-03 3.71%
Y 090 7.08E-04 2.26%
Sr090 7.08E-04 2.26%
Cs137 451E-04 1.44%
Cm244 6.57E-06 0.02%
Am242m 4.38E-06 0.01%
Am243 3.06E-06 0.01%
Pu242 1.73E-06 0.01%
Np237 6.65E-07 0.00%
Eul54 5.17E-07 0.00%
Kr085 509E-07 0.00%

CASE6
RAEE 2.65|wt%
PRBERE 6.21|GWd/t
AfELEEE 2.18E-02|Bq/Bq/1gU
#%iE AL/ 18U |BS
Am241 9.80E-03 44.9%
Pu239 5.69E-03 26.1%
Pu240 2.62E-03 12.0%
Pu238 1.07E-03 4.88%
Y_090 7.48E-04 3.43%
Sr090 7.48E-04 3.43%
Pu241 6.90E-04 3.16%
Cs137 451E-04 2.07%
Am242m 2.21E-06 0.01%
Cm244 1.91E-06 0.01%
Am243 1.13E-06 0.01%
Pu242 8.01E-07 0.00%
Np237 5.43E-07 0.00%
Kr085 5.36E-07 0.00%
Sm151 5.27E-07 0.00%

CASE9
BB 2.96|wt%
PRIERE 6.21|GWd/t
AfELE & & 1.89E-02|Bq/Bq/1gU
#%iE AdBLE/ 18U |B S
Am241 7.83E-03 41.5%
Pu239 5.34E-03 28.3%
Pu240 2.28E-03 12.1%
Pu238 8.98E-04 4.76%
Y 090 7.61E-04 4.03%
Sr090 7.61E-04 4.03%
Pu241 552E-04 2.92%
Cs137 451E-04 2.39%
Am242m 1.65E-06 0.01%
Cm244 1.14E-06 0.01%
Am243 7.40E-07 0.00%
Pu242 5.79E-07 0.00%
Sm151 5.50E-07 0.00%
Kr085 545E-07 0.00%
Np237 4.99E-07 0.00%
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K AL-2 Ay fEEE DR R

CASE1 | CASE2 | CASE3 | CASE4 | CASE5 | CASE6 | CASE7 | CASE8 | CASE9
TRAEE [wt%] 1.98 1.98 1.98 265 2.65 265 2.96 2.96 2.96
PRBERE [GWd/t] 091 3.25 6.21 091 3.25 6.21 0.91 3.25 6.21
i
AfELL 2.01E-03| 1.10E-02| 3.13E-02| 1.57E-03| 7.81E-03| 2.18E-02| 1.44E-03| 6.88E-03| 1.89E-02
[Ba/Bg/1gU]
3.50E-02
*
3.00E-02 ®CASE]
BCASE2
= 250E-02 |
o ®CASE3
s X ACASE4
m  2.00E-02 f
> 0 XCASE5
o)
N 1.50E-02 F XCASE6
m +CASE7
< 1.00E-02 } = OCASES
X o CICASES
5.00E-03
L4 A +
0.00E+00 : : :
1.50 2.00 2.50 3.00 3.50
TRAEE [wt %]
X A1-2 A ikt & g o AR
3.50E-02
*
3.00E-02 | @ CASET
BCASE2
= 250E-02 |
=) ®CASE3
5 X ACASE4
m 2.00E-02 |
N 0 XCASE5
o,
N 180E-02 | XCASE6
t-—ﬂ +CASE7
< 1.00E-02 } = OCASES
3 OCASE9
5.00E-03 |
]
0.00E+00 : : :
0.00 2.00 4.00 6.00 8.00

PRIFERE [GWd/t]
B A1-3 A fEEL & BREERE O AR BE
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CASE1 CASE2 CASE3 CASE4 CASE5 CASE6 CASE7 CASE8 CASE9
Al-4 kR 30g A RE L7 As fl Hfs R
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