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The Radiation Shielding Analysis for a CANDU Spent Fuel
Dry Storage Module with Homogenized Model
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Abstract

In this study, the radiation shielding analysis was carried out to conceptually verify
radiological safety of a consolidated CANDU spent fuel dry storage module which is
under development for Wolsong site. One-dimensional computer code SAS1 and three
dimensional QADS were employed for the purpose of determination of minimum
shielding thickness. The design basis fuel was assumed to have 7,800 MWD/MTU
burnup in CANDU 6 type reactor with 6 years cooling in a spent fuel storage bay.
From the calculation results, it can be driven that minimum concrete thicknesses for the
module are 96 cm for side and 108cm for top, respectively. The determination of
thickness is based on the maximum allowable dose rates 25uSv/hr on surface of

module side and 6uSv/hr on top respectively.
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Item(Unit) Dimension Item(Unit) Dimension
Density(g/cm3) 10.6 Diameter(mm) 102
UO2 Pellet | Diameter(mm) 12.2 Length(mm) 495
Length(mm) 156 No. of elements(ea) 37
Outer diameter(mm) 13.1 Bundle -
U weight(kg) 18.8
- . Length(mm) 492.7 :
emen ‘
No. of pellets/stack(ea) 31 U0, weight(ke) 21.326
UO02 stacklength(mm) 489 Zircaloy weight(kg) 2.331
¥ 2. CANDU S/F 1Mt 3 #vpa A~#EH
(AAE 7.800MWD/MTU, Y2717 63)

Group | Energy(Mev) Photons/sec Group | Energy(Mev) Photons/sec
1 1.00E-02 6.770E+14 10 8.50E-01 1.159E+14
2 2.50E-02 1.608E+14 11 1.25E+00 4201E+13
3 3.75E-02 1.677E+14 12 1.75E+00 1.317E+12
4 5.75E-02 1.338E+14 13 2.25E+00 8. 776E+11
5 8.50E-02 8.417E+13 14 2. 75E+00 2.810E+10
6 1.25E-01 7.713E+13 15 3.50E+00 3.591E+09
7 2.25E-01 7.209E+13 16 5.00E+00 1.376E+05
8 3.75E-01 4 312E+13 17 7.00E+00 1.579E+04
9 5.75E-01 1.008E+15 18 9.50E+00 1.810E+03

Total Total 2.584E+15




# 3. CANDU S/F 1Mt f‘i} %*é } ¥ 4. CANDU S/F 1Mt B WAl 2 Bad
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(2% 7.800MWD/MTU, W#t717F
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Fuel Type 1/6/12/18

Type Neutrons/sec IActivation products 4.861E+02
WAL (i) )Actinide and Daughters | 1.816E+04
(Alpha, n) 5 836E+05 ° Fission Products 1.034E+05
Total 1.220E+05
Spont. Fission 2 790E+06 IActivation products 2.854E+00
“ IActinide and Daughters | 2.310E+01
eALW) Fission Products 3.054E+02

Total 3.379E+06 -
Total 3.314E+02

# 5. CANDU AHE$ds w27 A4

Unit Dimension

Overall height (cm) 55.6
Cover OD (cm) 104.0
Top/bottom plate OD (cm) 107.0
Thickness - Top (cm) 0.95

- side (cm) 0.95

- base (cm) 191
Material Type 304L SS
Capacity (no. of bundles) 60
Basket gas air
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