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Inventory Estimation of **Cl and *Ca in Concrete of Koti Unit 1
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The radionuclide inventory prediction of a nuclear power plant can help establish decommissioning plan by providing information of

radiation environment. Accumulated radionuclides in reactors and related facilities after reactor shutdown can be divided into neutron

activated materials and contaminated materials. Among the neutron activated radionuclides, *Cl and 'Ca are important from the viewpoint

of disposal because of its long half-life and physiochemical characteristics. In this research, we calculated the radionuclides of **Cl and

4ICa in bioshielding concrete by estimating the neutron flux and cross section using the MCNPX. And we evaluated the inventories of **C1

and *'Ca using the activation calculation code ORIGEN2.
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Table 2. Characteristics of each zone
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Zone Radius (cm) Height (cm) Medium
1 138.43 366 U0,, H,0, Zr
2 142.88 366 Stainless steel (Type 304)
3 146.99 1075.7 H,0
4 155.58 1093.48 Stainless steel (Type 304)
5 167.64 1117.6 H,0
6 184.15 1150.62 Carbon steel
7 316.80 - Air
8 530.00 966.47 Concrete
Table 3. Constituent material and ratio of fuel, SS304, carbon steel and concrete
Element Fuel SS304 Carbon Steel Concrete
(4.29 g-em?, %) (7.94 g-em?, %) (7.85 grem?, %) (2.3 grem?, %)
Hydrogen 2.76 - - 0.55
Boron 2.30%107 - - -
Carbon - - - -
Oxygen 2.68 - - 49.83
Sodium - . 3 170
Aluminum - - - 4.55
Silicon - - - 31.57
Sulfur - - - 0.13
Potassium - - - 1.91
Calcium - - - 8.26
Chromium - 18.4 0.17 -
Manganese - 1.53 0.12 0.26
Iron - 70.6 98.0 1.23
Nickel - 10.0 0.66 -
Zirconium 4.52x10"! - - -
Uranium-235 1.15%10? - - -
Uranium-238 6.64x10"! - - -
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Table 4. Neutron flux in each zone of Kori Unit 1

Zone Neutron Flux (n*(cm?s)?)
1 7.79%10"
2 4.41x10"
3 2.70x10'°
4 3.59x10"
5 1.28x10'
6 7.40x108
7 3.10x108
8 1.34x107

Table 5. Effective Cross Section of *°Cl and *Ca
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Reaction Rate

Radionuclide (ORIGEN2, barn) (MCNPX, # (cm-s)") Cross section (MCNPX, barn)
Cl 4.300x10! 3.145%10% 5.921x10*
“Ca 4.000x10"" 9.153x10%* 3.147x10*
Table 6. Total activity of *Cl and *'Ca in concrete
Radionuclide Weight fraction (%) Radioactivity (Bq)
%Cl 0.001 2.342x10*
“Ca 6.26 2.533x10¢
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Fig. 2. Activity of *Cl, #'Ca and ®“Co after shutdown.
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