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Calculation on Shielding of Dry Storage Facilities for Spent Fuel
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Abstract: The research object is HI-FSTORM 100 spent fuel dry storage facility internal load-
ing AFA-3G fuel assembly in this paper. Using the MCNP (Monte Carlo N Particle Trans-
port Code) code, neutron dose, y dose and total dose were calculated under different condi-
tions, such as cooling time, locations. Results show that the value of gamma dose rate,
neutron dose rate and total dose rate reduce gradually with the extension of the cooling time.
The maximum radiation dose rate is about 2. 47 mSv/h. So it is a high radiation area that
should not be entered. In order to meet the purpose of as low as reasonably achievable, it is
recommended to take relevant measures such as increasing the thickness of shielding, or
setting up control areas, etc.
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Fig. 1 Point distribution in shielding calculation
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Table 2 v dose rate levels of storage facilities with enrichment 2. 4% and burnup 28 000 MWd/t

D/(mSv+h™1)

G
B 6 a BHIT a B8 a B9 a BHI10 a
15 6.640 8 X101 3.220 4X10°1 1.810 410! 1.212 2X10°* 1.010 7X10*
25 5.280 4 X101 3.186 0X10* 1.711 1 X101 1.136 2X10°* 6.992 4X107°
45 2.009 710! 4.547 0X 1072 3.251 51072 8.183 5X10°° 6.931 8X10°°
55 1.729 9X 107! 4.273 4X10°% 3.026 6 X102 7.896 7X10° 4.706 6 X103
75 2.171 6 1.490 9 1.115 6 9.421 41071 5.923 1xX107!
85 2.054 4 1.203 9 1.027 2 4.014 5X1071 3.918 3 X107}
105 6.048 4X107! 5.725 6 X101 2.648 0X107! 1.557 6X107! 1. 344 9X107!
115 5.231 7X107! 5.160 3X 10! 2.285 6x107! 1.210 2X 107! 1.135 6 X101

3 PIGREEE 3. 100 SRFERE 38 500 MW/t A BN v 7 7t 28K
Table 3 v dose rate levels of storage facilities with enrichment 3. 1% and burnup 38 500 MWd/t

D/(mSv+h1)

T

B 6 a BHT a B8 a BHI9a BHI10 a
15 7.606 4 X101 3.165 0X 10" 1.420 6 X101 1.150 1X10* 9.233 5X10°°
25 6.626 8X10* 2.416 3X10°* 1.376 5X10°* 1.060 3 X104 9.073 8X107°
45 1.058 9X107! 9.359 4 X102 6.219 1 X102 1.350 3X 1072 1.091 81072
55 1.014 5X10°! 8.499 8 X102 5.750 5X 1072 1.260 0 X102 8.648 1 X103
75 1.979 1 1.225 6 1.077 2 1.074 0 1.028 4
85 1.854 5 1.129 2 8.137 4 X101 3.282 8X107! 1.013 2
105 9.572 8 X101 6.274 4 X101 6.151 9X10°! 2.810 4 X101 2.065 9X10!
115 9.041 7X107! 5.288 3X10! 5.985 5X 107! 9.128 0 X102 1.863 710!
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Table 4 vy dose rate levels of storage facilities with enrichment 4. 45% and burnup 52 000 MWd/t

D/(mSv+h 1)

TR
R 6 a BHIT a R 8 a WHI9 a BHI10 a
15 8.424 1 X101 5.418 0 X104 3.595 0X10* 2.697 6 X104 2.671 9X10*
25 6.167 5101 4. 430 8§ X101 3.389 3X10* 1.966 5X10* 1.519 2X10*
45 1.219 0X 10! 9.544 8X10 2 3.817 6 X102 3.163 8X10°2 1.722 1X10 2
55 1.123 3X 107! 8.957 7X1072 1.786 1 X102 1.194 3X10°?2 1. 040 5X 1072
75 2.281 2 1.988 1 1.004 3 8.166 3X10! 5.125 3X 10!
85 2.247°5 1.202 5 7.024 6 X101 6.044 9X10! 4.536 7X10°!
105 9.624 7X10! 5.665 4X1071 3.447 8 X101 2.917 6 X101 2.216 7X101
115 8.311 610! 3.887 2xX10! 2.051 5X10°! 1.858 6 X10! 1.811 9X10 !
Fo5 WIREEE 2. 4% JRFETRIE 28 000 MW/ t I FE Bt P 7 7] = 26K -
Table 5 Nuetron dose rate levels of storage facilities with enrichment 2. 4% and burnup 28 000 MWd/t

D/(mSv+h1)

G
B 6 a BHIT a B8 a B9 a BHI10 a
15 6.884 4X10°° 3.896 4X10° 3.485 8X10°° 3.478 9X10°° 2.963 6X10°
25 4.881 0X10°° 3.520 9X10°° 2.483 3X10°3 2.460 1X10°° 2.340 2X10°3
45 1.843 7X1073 6.930 7X10°* 5.025 7X10°* 2.905 4X10°* 2.691 5x10°*
55 1. 542 8X10°° 3.535 9x10* 3.519 0x10* 1.622 0X10* 1.171 7X10*
75 3.518 4 X102 1. 680 6 X102 1. 645 9X107? 1.553 7X107? 1.501 41072
85 5.700 4 X103 5.399 6 X10°° 5.750 2X10°3 5.662 8X10°° 4,977 7X10°3
105 7.535 5X10°3 7.026 4X10°3 6.276 6 X103 6.051 1 X103 4.133 5X10°°
115 2.648 2X10°3 2.098 7X10°° 2.292 9X10°3 2.274 3X107° 2.115 3X10°°

#6 WIAEEES.

Table 6 Nuetron dose rate levels

LYo BRABIRJE 38 500 MWd /¢ I 47 BEHE o 70 4k 3K F-

of storage facilities with enrichment 3. 1% and burnup 38 500

MWd/t

D/(mSv+h™1)

A
B 6 a WHI T a B8 a W9 a B 10 a
15 1. 416 31072 9.690 11073 9.161 9X107° 9.052 5X1073 5.726 8X107°
25 8.395 2X107? 8.676 5103 8.3132X10°° 8.259 9X 103 3.792 7X10°3
45 5.258 21073 4.848 2X10°* 3.576 21073 3.441 6X10°° 2.483 8X1073
55 3.620 2X107° 3.211 2X10°3 3.364 2X10°° 3.031 9X10°3 2.257 7X107?
75 8.724 9102 5.186 8 X102 4,237 6X102 3.179 1X 102 3.055 1X1072
85 1.238 2X102 1.278 8 X102 1.318 1X10 2 1.141 8X10°2 1.169 5X 102
105 1.502 6 X102 1.081 5X10°2 1.073 0X 1072 1.063 9X 1072 5.495 9X 103
115 5.681 3X107° 6.059 0X107° 5.222 7X107° 4.353 4X107° 4.396 0X107°
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Table 7 Nuetron dose rate levels of storage facilities with enrichment 4. 45% and burnup 52 000 MWd/t
D/(mSv+h1)
TR
BH 6 a VI T a “H 8 a WHI9 a BHI10 a

15 2.545 0X1072 2.430 2X1072 1.934 0X10°? 1.805 3X1072 1.356 5102
25 2.523 8 X102 2.119 5X10°2 1.774 4X10 2 1. 648 6 X102 1. 214 8X10 2
45 1.149 5X1072 6.939 1 X103 6.345 8 X103 5.757 1X1073 5.497 8§ X103
55 7.676 0X103 6.196 1 X103 5.665 2X103 5.214 1X10% 4.820 2X103
75 1.915 8 X 10! 1. 386 310! 1. 064 8X10°! 1.060 310! 1.055 2X10°!
85 2.833 5X107°2 2.790 5X10°2 2.466 5X10°2 2.344 9X10°2 2.329 6X1072
105 4.613 2X10°2 2.862 4X10°2 2.424 9X1072 2.236 7X10°2 2.083 2X102
115 1.150 2X 10?2 9.987 5X10°3 9.707 6 X103 8.674 8X103 7.826 41073
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Fig. 2 Dose rate of intermediate surface of active segment
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Fig.3 Dose rate of 1 m to intermediate surface

of active segment
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