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Abstract

It is expected that the temporary storage facilities at the nuclear power plants will be full of the
spent fuels within 10 years. Provided that a centralized interim storage facility is constructed along
the coast of the Korean peninsula to solve this problem, a substantial amount of spent fuels should
be transported by sea or by land every year. In this paper we developed a computer program for
the analysis of transportation logistics of the spent fuels from 4 different nuclear power plant sites to
the hypothetical centralized interim storage facility and the final repository. Mass balance equations
were used to analyze the logistics between the nuclear power plants and the interim storage facility.
To this end a computer program, CASK, was developed by using the VISUAL BASIC language.
The annual transportation rates of spent fuels from the four nuclear power plant sites were
determined by using the CASK program. The parameter study with the program illustrated the

easiness of logistics analysis. The program could be used for the cost analysis of the spent fuel
transportation as well.
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Fig. 1. Compartments used for the analysis of logistics of spent fuels generated from 4 nuclear power plant sites.
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Fig. 2. Illustration of the main and input control pages
of the CASK program.
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Fig. 3. Projection of the annual spent fuel arisings from
the nuclear power plants.
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Table 1. Characteristics of reactors located at the
Young(Gwang site.

Reactor Start of | Discharge xﬁgif;@{ Maximum | U-235
name | operation ({g}@ g assemblies |, hurtdP ennc:(?mem
7yt (Ass/yr) (MWd/tHM) (%)
Y1 1986 18,7 43.6 60,000 4.5
YG-2 1087 18.7 436 60,000 45
YG3 1995 18,5 44 60,000 45
YG-4 1996 18.5 44 60,300 45
YG-5 2002 18,5 44 60,000 45
YG-6 2002 18,5 44 60,600 45

Table 2. Current stocks of PWR spent fuels and the storage
capacities of the facilities.

Accurpulation (tU) 4 _
Site o Capacity (t1)) |Year of Saturation
as of 2006
YoungGwang 1,357 2,600 2016
Kori 1,562 2,300 2016
Ulchin 1,054 2 300 2017
Wolsong 0.0 1,600
Interim Storage 0.0 15,300
Final Repository 0.0 20 -

Table 3. Annual transportation rates of spent fuels from
the reactor sites to the centralized interim storage facility.

Site First stage | Second stage
Transportation period {year) | 2016 - 2030| 2016 - 2030
Younglrwang , : - .

Annual ransportation rate (L) 200 200

Kori Transportation period (year) | 2016 - 2041| 2016 - 2041
Annual transportation rate (L) 220 220

Ulchin Transportation period {year} {2016 - 2041 2016 - 2041
Anrual transportation rate {{U) 240 240

Wolsong Transportation period {year} | 2016 - 2053 2016 - 2053
Annual transportation rate {tU) 43.2 43.2

Table 4. Annual iransportation rates of spent fuels from the
centralized interim sinrage facilitv o the final renositoru.

Year 20006 2080 2088 2001 2117

Annual Transportation rate ()| 516 716 516 316

Table 5. Proposed annual transportation rates of spent fuels
from the reactor sites to the centralized interim storage facility.

Site First stage | Second stage

Transportation period {year) | 2016 - 2033 2066 - 2076
Youngwang Annual transportation rate {{U) 150 200

Ko Transportation period (year) | 2016 - 2040] 2066 - 2084
Annual transportation rate {t{J) 200 150

Uléhiﬁ Transpostation period {year) | 2016 - 2042 2066 - 2084
Annual transportation rate (£U) 200 150

Wolsong Transporation period {year) | 2041 - 2050| 2051 - 2063
Annual transportation rate () 100 50
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Figure 4. The expected amount of spent fuels stored at
the four nuclear power plant sites.
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Figure 5. The expected amount of spent fuels stored at
the four nuclear power plant sites with the proposed
transportation rates.
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