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Analysis on the Shielding Ability of a Hot Cell to Accommodate

Advanced Spent Fuel Conditioning Process
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Abstract

A design work is conducting for the IMEF’s future cell which located in the basement to
use it as a demonstration facility for Advanced Spent Fuel Conditioning Process (ACP). Since
the total radiation source which used in ACP is expected as approximately 10 times higher
than the design criteria of IMEF, the existing concrete structure cannot meet the shielding
requirements. Therefore, shielding design which reinforcing the shielding capability has carried
out for the ACP hot cell to satisfy the shielding criteria for the expected maximum
radioactivity of ACP. This study presents a shielding analysis results using QADS code for
the reinforced shielding wall with heavy concrete, steel or lead, etc. As a results of the
analysis, a shielding wall reinforcing method was proposed. Additional shielding analysis was
performed for the ACP hot cell with proposed reinforced shielding design using MCNP-4C

code, and the validity of radiation shielding design was evaluated.
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i 1 Inventory Basis of Radioactivities in Hot Cell
S Activity (Ci)
7] SF 1 Batch(20 kg-HM) 9,930
A7r7] Volatile FP(H, Kr) 5 Batch 679
(135.7 x 5)
#4549 2 Batch 12,220
(6,110 x 2)
Total 22829
i 2 Total Radioactivities of ACP - 18 Group
Ztd %% & (Photons/sec)
BAAYAMeV) | g/ VFPs &5 ¢
(1 batch) | (5 batches) | (2 batches) Total
1.00E-02 4.95E+13 340E+12 3.25E+13 8.54E+13
2.50E-02 1.06E+13 6.67E+11 6.70E+12 1.80E+13
3.75E-02 1.30E+13 3.02E+07 1.69E+13 2.99E+13
5.75E-02 9.79E+12 5.56E+11 5.54E+12 1.59E+13
8.50E-02 5.84E+12 2.96E+11 3.59E+12 9.73E+12
1.25E-01 5./70E+12 0.00E+00 5.96E+12 1.I7E+13
2.26E-01 481E+12 0.00E+00 1.93E+12 6.74E+12
3./75E-01 2.30E+12 0.00E+00 3.32E+11 2.63E+12
5.75E-01 8.87E+13 0.00E+00 1.73E+14 2.62E+14
8.50E-01 870E+12 0.00E+00 1.68E+13 2.55E+13
1.25E+00 3.23E+12 0.00E+00 6.24E+12 947E+12
1.75E+00 8.93E+10 0.00E+00 1.59E+11 248E+11
2.25E+00 1.92E+09 0.00E+00 7.77TE+07 2.00E+09
2.75E+00 1.36E+08 0.00E+00 5.46E+06 1.41E+08
3.50E+00 1.75E+07 0.00E+00 7.01E+05 1.82E+07
5.00E+00 5.38E+05 0.00E+00 2.15E+04 5.60E+05
7.00E+00 6.20E+04 0.00E+00 2.48E+03 6.45E+04
9.50E+00 7.13E+03 0.00E+00 2.85E+02 741E+03
Total 2.02E+14 492E+12 2.70E+14 477E+14




it 3 Partial Density of Each Shielding Materials

Az} BES Partial Density(g/cm®)
s 1= 37 AMEadE | FHeadE v
1 H 0.00484 0.01035
6 C 0.13
7 N 9.635E-04
8 O 2.565E-04 1.149 1.104
12 Mg 0.00486 0.0207
13 Al 0.0119 0.10005
14 Si 0.438 0.12075
15 P 0.005865
16 S 0.00192 0.036915
20 Ca 0.581 0.210105
22 Ti 0.0966
25 Mn 0.002415
26 Fe 1.74225
28 Ni 0.00726
82 Pb 11.3
Total 0.00122 2.32878 3.45 11.3
E 4 A F7 2 T e 2= ALE 1A
WA (mSv/hr)
A4 S5 R AA AE FA
QADS MCNP-4C
GF A E 90 cm 2.20 E-03 233 E-03
IR AZE 80 em + & 8 cm 794 E-03 8.46 E-03
debEA8lE 80 cm + s HEAEE 30 cm 3.33 E-03 3.41 E-03




2% 1. The Photograph of Hot Cell (Front View) in IMEF
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218 2. Modeling of Hot Cell for Shielding
Calculation (QADS)
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