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Table 1. Extended Fuel Cycle Model

Batch No Burnup Day Burnup Decay Time Operating Cycle No.
: (EFPD) (MWD/MTU) (years) Load-Discharge
1 872 33, 000 9.6 9~10
2 872 33, 000 8.0 10~11
3 872 33, 000 6.4 11~12
4 872 33, 000 4.8 12~13
5 872 33,000 3.2 13~14
6 872 33,000 1.6 14~15
7 872 33, 000 1060 hours 15~16
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Fig. 1. Photon Spectrum of Spent Fuel Stored Fig. 2. Total Photon Spectrum of Spent Fuel

in Storage Pool.
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Table 2, Waterborne Concentration of Radionucli-
des in Storage Pool Water
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Table 3, Material Compositions in Dose Rate
Calculation for a Fuel Assembly

Nuclide Concentration(uCi/ml)
1~131 5.28X107*
I~132 4.89%X10°8
1~133 2.66x1.7°
Cs~134 2.10x107*
Cs~136 1.18% 1073
Cs~137 8.27x1078
Mn~54 1.00x1077
Co~58 5.12x107°
Fe~59 3.21x10°®
Co~60 6.53X1077
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Fig. 8. Photon Spectrum of Waterborne

Radionuclides in Pool Water.
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Concentration

Element or Isotope (atoms barn-! cm™)

Fuel Assembly

U~235 6.8%107°
U~238 6.7x1073

0 1.6X1072

Cr# 1.2x1078
Fe* 4,5%107%
Ni* 6.2X107*

Air

N 1.1x107°

0 3.4X%107°

* Stainless steel(Cr, Fe, Ni) substituted for zir-
caloy on a gram-for-gram basis.
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Table 4. Estimated Dose Rate from The Spent

Fuel Storage at Normal Water Level
Unit: mR/hr

Radiation Water 3ft above %gziiin
Source Term Surface Water Surface Limi
imit
Spent Fuel Pool 0.74 0.43 —
Water
Stored Spent Fuel 4.66X107% 4.20%10~% —
Total 0.74 0.43 2.5

Table 5. Estimated Dose Rate from The Spent
Fuel Storage at Abnormal Water Level
Unit: mR/hr

Radiation Water 3ft above ]%gssiign
Source Term Surface Water Surface Li S
imit
Spent Fuel Pool 0.74 0.43 —
Water
Stored Spent Fuel 8.30X10™°% 7.39x10-° —
Total 0.74 0.43 2.5
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Fig. 4. Spent Fuel Basin Geometry.
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Radiation Shielding Analysis on The Spent Fuel Storage Facility for
the Extended Fuel Cycle

Tae-Young Lee, Chung-Woo Ha
Korea Advanced Energy Research Institute

Chong-Chul Yook
Department of Nuclear Engineering, Han Yang University

—=Abstract=

Estimated dose rates in spent fuel pool storage with the extended fuel cycle core man-
agement were reviewed and compared with design limit after calculation with the aid of
DLC-23/CASK(22n, 18g) nuclear data and ANISN code.

Radioactivity and gamma spectrum within spent fuel assemblies were calculated with
ORIGEN code by extended fuel cycle model. In the calculation of dose rate, the fuel pool
geometry was assumed to be infinite slab. Also, composition materials and radiation source
within assemblies which are being stored in pool storage were assumed to be uniformly
distributed throughout all the assemblies. ;

As a result of culculation of dose rate from stored assemblies and waterborne radionuclides
in pool water, the calculated dose rates appear to be lower than design basis limit under
normal condition as well as abnormal condition.



