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Concerning the spent fuel storage away from reactor, economical comparison was carried out between metal cask and
water pool storage technology. The economic index was defined by levelized cost (Unit storage cost) calculated on the assumption
that the storage cost is paid at the receipt of the spent fuel at the storage facility. Storage period is assumed to be 40 years.

It isfound that the cask storage is economical for small and large storage capacity. Unit storage cost of pool storage ,however,
is getting close to that of cask storage in case of storage capacity of 10,000ton. Then, the unit storage cost is converted to power
generation cost using data of the burn up of the fuel, etc. The cost isobtainedas  0.09 kWh and ¥0.15 kWh for cask storage
and pool storage, respectively in case of the capacity of 5,000tonU and the cooling time of 5 years.
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Fig.1 Assumptionson the enrgy production, cooling time, and transportation to storage facility of spent fuels
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Tablel Itemsfor cost estimation
Itemsfor cost Contents
estimation
a Building Building construction
Capita |Equipment SUSrack Crane, etc.
cost |Cask Including transport cask
Decommissioning Building Equipment
x10
b Maintenance Building Equipment
. x1 Casx0.1
Running
Utilities Electricity, Water, etc.
cost
Personnel Monitoring Inspection
Administration Utilities Personnel
x10
© Transportation from Personne
nuclear power plant to Sea transportation fee
Trans- [storage house P
otation i
B s
agenc Sea transportation fee
reprocessing plant




Table2 Components of the stor age facilities
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Poal storage facilities

Method
Pool  |Cask depository builging — 153 |
Water pool \ ]
= m
rack = | = -
Heat-exchanger [ | | =]
Rad waste treatmet& storage facility = | =] = ‘
Utilities % ] D
Radiattin monitoring equipment = % ‘
Control room = | | = EE S E
Metal cask |Srorage building Jg =1lo [FF= =3 o‘
Inspection room ‘ |— = = m— = |
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Rad waste storage facility = % ‘
Utilities | 1551
Control room = [0 (5
Temperature& |eak-rate monitoring device = =]
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Fig.3 Outlineof the storage facilities
Capacity :5000 U
5,000
U Fig.2
Table3 Specifications of the storage facilities
Storage method Pool Metal Cask
Number of fuel ||BWR: 57 cask
assenblies 9747 3000MTU 171cask  3000MTU
16188 5000MTU 284cask  5000MTU
32376 10000MTU 568cask 10000MTU
PWR: 24 cask
3072 3000MTU 128cask 3000MTU
5136 5000MTU 214cask 5000MTU
24339 10000MTU 427cask 10000MTU
Heat removal  |[Forced cooling by the water in the pool Natural convection by the air around Cask
Shielding waret Building concrete Cask body Building(concrete)
Containment water Building Double lids with metal gaskets
Atmosphere Water Hegas

28



Vol.8 No.1

4 Scale Economy
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Table4 C(p)/C(po) = (ps/Po)
2 UC (p,)/UC (py) = (py/Po )™
Fig.4
C(p)
UC(p)=C(p)/p p
P
Po
3000t:5000t:10000t=1:1:0.96 a [0<a <1]
a
a =1+In(UC (p2)/UC (o))  In(pa)/(Po))
=1+In In
Tabled4 Sorage cost ( 100000 3000)
¥100 million 10,000 3000
method Poal Metal cask
cost
Capital cost 1,561 1,310 o =1+In(29.4/32.6) In(10000/3000)=0.92
Construction 1,328 105
Building Equipment
Cask N 100 1,195 o =1+In(38.8/73.9) In(10000/3000)=0.46
Decommissioning
133 10
Running cost 1.395 238
Transportation 41 60
Total* 2,997 1,608 23
* asimple total of cost tob be inccured during 54 years of 0.67
operation from construction of storage facilities and
storage to decommission and disposal of storage facilities
80
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Fig.4 Unit cost of spent fuel storage
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Fig.7 Case study (Capacity:5,000tU)



Vol.8 No.1

42
421

422

Tableb
15

Table5 Storage cost [¥kWh]

Storage 3,000MTU 5,000MTU 10,000MTU
capacity
Coolong time Syears | 15years Syears 15yeas | Syears | 15yeas
Metal cask 0.095 | 0.058 | 0.091 0.056 | 0085 | 0.052
pool 0214 | 0132 | 0150 0092 | 0112 | 0.069
5
[¥/KWh]
10,000tU
kwh
15 [¥/KWH]
5,000tU
15
5

15
1.05%°
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