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The Sub-committee for Nuclear Energy of the Council for Conventional Energy Policy, an advisory body for MITI (now METT),
issued a report in June 1998, and pointed out the necessity of introducing such interim storage facilities, ”Storage of Recycled Fuel
Resources”, by around 2010. In June 2000, a law regulating the interim spent fuel storage has been implemented. In 2010,

interim storage facilities of spent fuel will be commissioned away from reactor sites,

management option for the next decades in many countries.

This report introduces spent fuel management in not only Japan but also overseas countries.

Interim storage will be the primary spent fuel

Moreover, this paper also

introduces CRIEPI's and NUPEC’s perspective concerning the research and development programs of spent fuel storage, especially
related to concrete modular storage and dual-purpose metal cask storage technologies.
Keywords: spent fuel, recycle fuel resources, intermediary storage, dual-purpose metal cask, concrete cask
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Tablel Spent fuel storage management of member states of IAEA[1]

Member state Not yet decided Open cycle with direct disposal Closed cyclt? with Total
reprocessing

Argentine
Belgium
Brazil
Bulgaria
Canada
China
Czech Rep.
Finland
France
Germany
Hungary
India
Italy
Japan
Korea
Lithuania X
Mexico X
Netherlands X
Pakistan X
Romania X
Russian Federation X
Slovakia X
Slovenia X
South Africa X
X
X
X
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Spain

Sweden

Switzerland

Ukraine

UK

USA X
Total 14 13 16

Note : Spent fuel management depends on the spent fuel characteristics
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Fig.1 World amounts of spent fuel reprocessed and stored Fig.2 Trend of spent fuel storage capacity in the world regions
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Table2 Status of spent fuel storage capacity in world regions (ktHM)
In operation Under construction
Regions
at NPP Wet Dry Total Wet Dry Total
West Europe 26.1 31.7 9.2 67.0 3.0 0.8 3.8
Asia, Africa 20.0 1.9 0.7 22.6 0.7 0.8 1.5
East Europe 143 19.6 0.8 347 0.8 1.6 24
North & South 94.9 18 10.0 1067 6.8 68
America
World 1553 55.0 20.7 231.0 4.5 10.0 14.5

Table3 Spent fuel storage capacity of member states of IAEA

as of 1996)W
Member state Operating Under. Planed
construction
Argentine 1,250 1,280
Belgium 665 1,800
Brazil 600
Canada 1,150 5,050 | 10,000
China 1,000
Czech Rep. 600
Finland 1,270
France 14,700
Germany 3,650 700
Hungary 160
India 520
Ttaly 3,210
Japan 600 3,000
Lithuania 350
Russian Federation 13,800 1,900 | 13,000
Slovakia 600
Spain 5,500
Sweden 5,000 3,000
Ukraine 1,900 150
UK 10,350
USA 1,760 2,000 | 23,000
Total (tHM) 60,960 12,075 | 61,280

Storage Capacity (tHM)

Year

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
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Fig.5 Dry cask storage facility of Tokyo Electric Power Company (TEPCO)
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Fig.6 Design concept of cask storage facility of the Japan Atomic Power Company (JAPCO)

Tabled Status of spent fuel storage and measures to cope with the increasing of spent fuel from LWRs

Electric Controlled- Measures to cope with the increasing
) Stored Spent X
Power Sites Fuel* (t0) Capacity* of spent fuel
Company (tU) As of Aug. 1999 Future
Hokkaido Tomari 190 420 n/a n/a
Tohoku Onagawa 130 370 Common use of the pools n/a
Fukushima-D | = g 2,100 Use of Dry casks Use of dry casks
ai-Ichi Expansion of the pool
Tokyo | FukushimaD | s 1,360 Re-racking Common use of the
ai-Ni pools
Kashmfazakl- 1,000 1,890 Common use of the pools Expassion of lfhe pools
Kariwa Re-racking
Common use of the
Chubu Hamaoka 540 860 Re-racking pools
Expansion of the pools
Hokuriku Sika 20 100 n/a n/a
Common use of the
Mihama 210 300 n/a pools
A Re-racking
Kansal Common use of the
Takahama 670 1,100 Expansion of the pool
pools
Ohi 500 840 Common use of the pools Expansion of the pools
Common use of the
Chugoku Shimane 230 390 n/a pools
Re-racking
Shikoku Tkata 250 530 Common use of the pools Re-racking
Genkai 260 1,060 Common use of the pools n/a
Kyusyu Sendai 510 570 Re-racking Re-racking
Japan Tsuruga 370 450 Common use of the pools Re-racking
Atomie Tokai-Dai-Ni 200 260 Re-racking Use of Dry casks
Power Corp.
Total 7,020 12,600

*) as of September, 1998
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Fig.7 Nuclear power stations in Japan
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Table 5 Amount of spent fuel to be stored away from reactor sites

Period From April 1997 From April 2011
Items to March 2011 to March 2021
Spent fuel arising (a) 15,200 tU 16,000 tU
Transportation to Rokkasho Reprocessing Plant (b) 5,900 tU 8,000 tU
Transportation to overseas reprocessing plants (c) 70 tU n/a
Storage at reactor sites (d) 5,300 tU 4,200 tU
Necessary capacity of the interim storage facilities
3,900 U 3,800 tU
away from reactor sites (a-b-c-d)
Cumulative necessary capacity of the interim storage facilities
] 3,900tU 7,700 tU
away from reactor sites
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Fig.8 Comparison of levelized unit storage costs for 3000MT U BWR high burn-up spent fuel considering burn-up credit
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Fig.9 Issues of dual-purpose cask that should be verified by testing

3.3.3 ME YO/
FYAFNICEABRE2EHL, HEZL2a2 Y
Y— b1 OBEYNICERT 5. (81 : KHI-NUHOMS)
3.34 R—ILIETRE
REBBRERNIC, FHBEREZEH LSy 2X¥
ERESICIMTS. HRABHBOEKEZKEHETME
BEIZHRINT, 28BEOHRNH 5.
® TEFA—IV NS HIE)
@ KEFEA—I NH: SMM B, MHI B, K 2
B AR —)V b B

4 BE-FERERYYRIOERL

ERERETRICET 54 %OMEE U T « IFEs#k
Ry A7 QLAY DS. @ik FBAFL A7 EE, R
—DF v AT, ERBEREO®ZE GREFR» SRR,
HPTRREER D & AL MERS) EIROES 2 Tkt s iy
DEYATDTEEND. I5IT, —REITE, BER,
BEHRTE I EELS, BBRICHTEZEDTESF v R
JDZERNVD. ZDED, FYAIZDAUv RELT
3, EREETFBCRA—0OFy A7 EAVWSZET, IX b

EREKNS Z &, BIUOBEOBEBEENRARDBILET,

EEREZEORI<REZERTELZLIHS.
DOOPETHE, T TREEF Yy A7 BXUEEF Y A7 1T
DWTHERMELINER/NE DB, ZOFFF YAV %2E
LS 2701013, HEMiRBEMS, BERRTRICFy
AT RREIN R R REIRET b bR Sy X 7 ICHE
TRIEHREEINTVEZEZ2HELACTIRERD

N (A i
it

131

5. Lok, RSP OEMBERED S OREOHE
WICXBF v A7 OEREM D, BRESCOZEEFMT
DUENRDHD.
FEFhREEMEE TR, & FRRASEF Y2
DEMLZR D720, ER 11 FEEN SR 5 HEDEET,
FEFERBR 2 I TH B[12]. Figure9 12, HELHBR TG
T HRAEEERY. EREALOBEER, KOBEDVTH
3.
- IFERHIE R IR BERED S 258, BEERTF v
AT NN DBEBRBRIEIC X 5 F v A 7 ORELLEE
c RERE B E A IR R OBR R O 2 M3

5 AvsY—rESa—ILERORAL

A2V —bEDa—)VEFRERIE, BT ARSI
BOHINEABRRE 2y 25 R EN 24 EE
D% - IrERAOERAHZITIHL, &massU—1
BEYTHERTSHRTHD, a>7Y— v 27, #
BMalsy—b840, a>2U—bR—= D3 BRI
Kplahs.

a2 U—bEDa—IVEFRARIE,

GOV EEALEES - IVERTH 2720,
PRI ZME TR ENNE L, @BF v XV &FH
RICBEISC THERABZRETE 5.

F BRZEGHRTH B0, BINEETHS.

cEE - FREHOF Yy A OEACLD, #iEF e X
IR LERTES.



(Vault storage : Canada)

FEFANy 7T RigE

Verification Test (1997~2004)

Integrity of Canister

* Integrity of welding against SCC
* Integrity of welding against brittle fracture
* Deterioration due to neutron attack

Integrity of Fuel and Fuel Rod
* Evaluation on Long term Integrity
* Development of Nondestructive monitoring technique

Integrity of Concrete
* Evaluation of Salt attack & Carbonization
* Investigation on crack initiation

* Dynamic Strength

(AR : USA)

(Metal Cask Storage facility)

(Silo Storage facility)

Fig.11 Storage facilities in operation on abroad
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(Concrete cask storage: USA)

March 2002
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