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Political and technical advantages to introduce spent nuclear fuel interim storage into
Japan’s nuclear fuel cycle are examined. Once Rokkasho reprocessing plant starts
operation, 80,000 tHM of spent Low Enriched Uranium (LEU) fuel must be stored in an Away
From Reactor (AFR) interim storage site until 2100. If a succeeding reprocessing plant
starts operating, the spent LEU will reach its peak of 30, 000 tHM before 2050, and then
will decrease until the end of the second reprocessing plant operation. On the other hand,
tripled number of final disposal sites for High Level Nuclear Waste (HLW) will be necessary
with this condition. If there is no reprocessing or MOX use, the amount of spent fuel
will reach over 115,000 tones at the year of 2100. However, the spent fuel management
could be simplified and also the cost and the security would be improved by using an interim
storage primarily.
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1 Assumed installed capacity until 2100

3 1 Equation for amount of spent fuel

Mass of spent fuel[MTHM]
Installed electric capacity[GWe] x Capacity factor x 365[day]

~ Thermal efficiency[GWe/GWth] x Discharge burn —up[GWd/MTHM]

Z 1 parameters for spent fuel calculation

PWR, APWR, FBR*
BWR ABWR

Capacity factor 80 80 80
[%]
Thermal 34.5 34.5 34.5
efficiency [%]
Discharge 45 50 100
burn-up
[GWday/MTHM]

*Prototype, Demonstration, and Commercial FBRs
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Plutonium by the Rokkasho reprocessing
plant operation (800 tHM/year) and
succeeding plant (1,600 tHM/year)

& 2 Amount of spent fuel and HLW at

2100
Rokkasho No
Rokka +Second reproces
sho )
plant sing

Reprocessing [t]

Operation*,

Waste transport

and disposal by 30,800 94,800 0

operation,

Decommission
HLW [canisters]

Transport 40,040 123,240 0

Disposal 40,040 123,240 0
Spent LEU fuel [t]

Transport

(Rokkasho) 30,800 94,800 0

Transport (Interim 75 /g3 13483 115,324

storage)

Interim storage 77,483 13,483 115,324
Spent MOX fuel [t]

Transport 6,831 6,831 0

Interim storage 6,831 6,831 0

*Main part, Vitrified waste management, Vitrified
waste storage, LLW management and storage

& 3 Backend unit cost of spent fuel and
HLW

Operation*, Waste
transport and disposal

Reprocessing

[million US$/t] by operation, 3.44
Decommission
HLW Transport 0.05
[million .
US$/canisters] Disposal [1] 0.64
Spent LEU Transport (Rokkasho)
0.17
fuel [2]
[million US$/] 1 1ansport (Interim 4 17
storage)
Interim storage [3] 0.42
Spent - MOX Transport 0.67
fuel
[million US$/t]  Interim storage 1.68

*Main part, Vitrified waste management, Vitrified
waste storage, LLW management and storage.

[1] HLW disposal: Technology development cost,
Research and site acquisition cost, Design and
construction cost (Ground and underground facility,
Ground and underground equipment), Operation
cost, Dismantling and decommissioning cost,
Monitoring cost, and Project management cost.

[2] Spent LEU fuel transport: Capital cost
(Construction cost, Cask cost, Dismantling and
disposal cost), Operation cost (Management and
repair cost, General administrative cost, Personnel
cost, and Utility cost)

[3] Spent LEU fuel interim storage: Capital cost
(Construction cost, Cask cost, Dismantling and
disposal cost), Operation cost, Site planning and
port facilities cost, Storage cask dismantling and
decommissioning cost.

* In this cost assumption by the Government,
different cask is used for transport and storage, and
all spent LEU for interim storage will be moved to
Mutsu interim storage site.



**We assumed that the spent MOX fuel transport and
interim storage cost is four times compared with the
cost of spent LEU.

# 4 Backend cost
Chart 14-1 Backend cost without direct

disposal cost

Rokka
sho
Rokka + No
sho Secon lEproce
d ssing
plant
Reprocessing
[billion US$]
Operation*,
Waste transport
and disposal by 105.9 325.9 0.0
operation,
Decommission
HLW [billion US$]
Transport 1.9 5.9 0.0
Disposal 25.5 78.6 0.0
Spent LEU fuel
[billion US$]
Transport
(Rokkasho) 5.2 15.9 0.0
Transport 13.0 23 19.3
(Interim storage)
Interim storage 32.6 5.7 48.5
Spent MOX fuel
[billion US$]
Transport 4.6 4.6 0.0
Interim storage 11.5 11.5 0.0
Total 200.1 450.2 67.8

*Main part, Vitrified waste management, Vitrified
waste storage, LLW management and storage.

# 5 Backend cost with direct disposal

cost
No
Rokkasho
Rokka + Second repro
sho cessi
plant
ng
Direct
disposal* 15.0 27 230
[billion
US$]
Total 2151 452.9 90.8

* Direct disposal unit cost is assumed as 2 million
US$/t
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Spent LEU (cumulative) [1,000 tHM]

1980 2000 2020 2040 2060 2080

4 Cumulative spent LEU until 2100
without MOX use by LWRs, FBRs and
Reprocessing
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18,000 +  [_J2003
2004
2005
== 2006
E= 2007
I 2008

2450tHM
16,000 |-
14,000 |
12,000 |-
10,000 |
8,000 -
6,000

4,000

Spent fuel storage capacity [tHM]

2,000

Higashidori
Fukushima |
Fukushima
Hamaoka
sika
Takahama
Ooi
Shimane
kata 5
Genkai
Sendai
Tsuruga B
Tokai-|

Kashiwazaki-Kariwa

[X] 5 Storage capacities from 2003 to 2008
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#% 6 Flow and Stock of Spent LEU

Spent Number of

[{IEJI(I?/II] Trar[123]port Distance [km]
Plant [1] [times/year]

One
Total Total way Total
3]

Hokkaido
Tomari 3,510 4.8 200 970
Tohoku
Onagawa 3,840 5.2 300 1,570
Higashidori
(Tohoku) 3,610 4.9 50 250
Namie
Odaka 950 L6 230 599
Tokyo
Fukushima
| 13,200 169 400 4 4g9
Fukushima
I 8,540 11400 4 450
Kashiwazak
ikariwa 15,180 194400 299
Higashidori
(Tokyo) 3,680 5.0 50 250
Chubu
Hamaoka 9,180 11.9 800 9,530
Hokuriku
Shika 2,890 4.0 600 2,430
Kansa
Mihama 3,000 4.2 800 3,350
Ohi 9,130 11.8 800 9,480
Takahama 6,470 8.5 800 6,820
Chugoku
Shimane 4,290 5.8 900 5,220
Kaminoseki 3,650 5.0 750 3,750
Shikoku
Ikata 3,710 5.1 1100 5,580
Kyusyu
Genkai 6,460 8.5 1300 11,070
Sendai 3,250 4.5 1400 6,290
JAPC
Tsuruga 7,110 9.3 700 6,530
Tokai Il 1,930 2.9 500 1,430
J-Power
Ohma 1,730 2.6 30 80
Total 115,310 153.3 12,510 93,970
[1] The number is rounded
[2] In the case of ship transport, capacity is
800tHM/year.
[3] Distance from each site Rokkasho
reprocessing plant Mutsu interim storage

(straight line).
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