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The Kori-Unit 1 nuclear power plant, which is scheduled to be decommissioned after permanent shutdown, is expected to generate large
amounts of various types of radioactive waste during the decommissioning process. Among these, nuclear reactors and internal structures
have high levels of radioactivity and the dismantled structure must have the proper size and weight on the primary side. During decom-
missioning, it is important to prepare an appropriate and efficient disposal method through analysis of the disposal status and the legal
restrictions on wastes generated from the reactors and internal structures. Nuclear reactors and internal structures generate radioactive
wastes of various levels, such as medium, very low, and clearance. A radiation evaluation indicates that wastes in the clearance level
are generated in the reactor head and upper head insulation. In this study, a clearance waste safety evaluation was conducted using the
RESRAD-RECYCLE code, which is a safety evaluation code, based on the activation evaluation results for the clearance level wastes.
The clearance scenario for the target radioactive waste was selected and the maximum individual and collective exposure doses at the
time of clearance were calculated to determine whether the clearance criteria limit prescribed by the Nuclear Safety Act was satisfied.
The evaluation results indicated that the doses were significantly low, and the clearance criteria were satisfied. Based on the safety assess-
ment results, an appropriate metal recycle and disposal method were suggested for clearance, which are the subject of the deregulation of

internal structures of nuclear power plant.
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Fig. 1. A Conceptual Diagram of the Recycling Process.
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Table 1. Calculated inventory of the reactor vessel top head and insulation of Kori unit 1

[Unit: Bq'g']
Reactor Vessel Top Head Insulation (Top Head)
Nuclide Specific Activity Nuclide Specific Activity
Fe-55 3.64x10° Fe-55 2.68x10?
Ni-63 4.24x10* Ni-63 6.42x10°
Co-60 6.03x10° Co-60 1.06x107
Ni-59 3.88x10°¢ Ni-59 5.87x10°
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Fig. 2. Shape of Kori unit 1 reactor vessel top head.

Table 2. Specification of Recycle model weight
[Unit : ton]

Reactor Vessel Top Head
21.368

Specification Insulation (Top Head)

Weight 17.306
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Table 3. Exposure dose rates result of recycle assessment

Classification RV Top Head RV Top Head [Insulation]
Scenarios Individual Collective Cumulative Individual Collective Cumulative
Unit pSveyr! man-Sv-yr! man-Sv uSv-yr! man-Sv-yr’! man-Sv
Scrap Scrap Cutter 4.69x107 1.41x102 1.41x1012 5.40x10° 1.62x10" 1.62x10"
Delive
R Scrap Loader 5.63x107 1.13x101 1.13x10" 7.62x10° 1.52x10" 1.52x10"
Scrap Truck 4.66x107 2.33x10"2 2.33x10"2 6.66x10° 3.33x10" 3.33x10™"
Driver
Scrap Scrap Processor 4.68%107 1.40x10'2 1.40x10°'2 5.50x10° 1.65x10"! 1.65x10"
Smeltin,
€ Smelter Yard 4.02x10° 4.02x10™M 4.02x10" 4.96x107 4.96x1071° 4.96x1071°
Worker
Smelter Loader 6.73x107 3.37x1012 3.37x1012 9.14x10° 457101 457101
Furnace Operator 2.33x10¢ 6.98x1012 6.98x1012 3.27x10° 9.80x10! 9.80x10!
Baghouse 1.10x107 1.10x10°1 1.10x10°1 1.46x10¢ 1.46x10" 1.46x101
Processor
Refinery Worker 2.55%10° 7.66x10712 7.66x1012 3.59x10° 1.08x101° 1.08x10°1°
Ingot Caster 1.27x10 2.55x10"2 2.55x10"2 1.79x10° 3.58x10" 3.58x10"
Small Objects 5.81x10° 1.16x1071° 1.16x1071° 8.25x10* 1.65%10° 1.65x10”
Caster
Slag Worker 4.42x10° 4.42x10M 4.42x10M 2.64x10°* 2.64x107 2.64x10M
Ingot Ingot Loader 6.74x107 1.35x10"2 1.35x10"2 9.64x10¢ 1.93x10" 1.93x10"
Delive
R Ingot Truck 1.49x10¢ 747x1012 747x107"2 2.14x10° 1.07x101° 1.07x101
Driver
Initial Storage Yard 245x10° 2.45%10™" 2.45%10™M 3.51x10° 3.51x101° 3.51x101°
Fabrication Worker
Sheet Maker 9.35x10 1.40x10"2 1.40x10" 1.23x10° 1.85x10" 1.85x10"
Coil Maker 4.27x107 4.27x10" 4.27x10" 6.01x10° 6.01x10"2 6.01x10"2
Final Sheet Handler 8.50x10°* 1.70x102 1.70x10- 1.22x10° 2.43x10™M 2.43x10™"
Fabrication .
Coil Handler 3.35x10° 1.68x1071° 1.68x107"° 4.80x10* 2.40%107 2.40x107
Product Product Loader 6.74x10° 1.35x10™" 1.35x10" 9.64x10° 1.93x10°1° 1.93x1071
Distribution
Product Truck 2.39x10¢ 1.19x10! 1.19x10™ 3.42x10° 1.71x101° 1.71x1010
Driver
Sheet Assembler 1.70x10° 3.40x10" 3.40x10" 2.43x10° 4.86x1071° 4.86x1071°
Warehouse 4.49x10° 2.25%101° 2.25%101° 6.43x10+ 3.21x10° 3.21x107
Worker
Consumer Parking Lot 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10°
Product
Room/Office 3.24x10° 2.63x107 2.09x10° 5.73x107 3.77x10° 2.98x10°
Appliance 8.76x10° 8.05x10°* 4.77x107 1.55x10° 1.15x10¢ 6.82x10°
Automobile 2.62x10° 4.48x107 2.66x10° 4.63x10? 6.42x10¢ 3.80x10°
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Consumer Office Fumiture  1.51x107 226x10° 1.34x10° 267x10° 3.23x10° 1.91x10%

Product Home Fumiture  2.84x10° 3.65%10% 2.16x10° 5.02¢10° 5.22x10° 3.00x10°

Frying Pan 6.10x10° 5.35%107 3.10x10¢ 1.01x10° 7.14x10% 423x10°

Public Pavement 0.00x10" 0.00x10° 0.00x10° 0.00x10° 0.00x10° 0.00x10°

Product Building with 8.45%10 2.96x10% 235%107 1.49x102 424107 336x106
Rebars

Bridge 1.3710° 479x10° 3.80x107 241x10° 6.85x107 5.43x10%

Reuse Tool Reuse 120102 1.20x10% 5.22x10* 3.39x10° 3.30x10* 1.94x107

Product BuildingReuse ~ 1.35x10° 5.41x10* 2.88x107 5.81x10° 233x107 1.89x10°

Total 3.60x10° 7.38x10° 4.43x10° 2.93x10" 1.04x10% 6.28x10*

Table 4. Comparison of calculation results and acceptance criteria

The specific activity for calculation

The calculated individual dose

The specific activity for limit

Classification
[Bq-g'] [uSveyr'] [Bq-g']
RV Top Head 6.03x10° 3.24x103 1.86x10°!
RV TOp Head 1.06x103 5.73x102 1.85x10"!
[Insulation]
Acceptance criteria 1.00x10! 1.00x10" 1.00x10!

[uSv-yr]

3.5 371 23

&
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