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Rock Cavern Storage of Spent Fuel
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The rock cavern storage for spent fuel has been assessed to apply in Korea with reviewing the state of the art of the tech-

nologies for surface storage and rock cavern storage of spent fuel. The technical feasibility and economic aspects of the

rock cavern storage of spent fuel were also analyzed. A considerable area of flat land isolated from the exterior are needed

to meet the requirement for the site of the surface storage facilities. It may, however, not be easy to secure such areas in

the mountainous region of Korea. Instead, the spent fuel storage facilities constructed in the rock cavern moderate their

demands for the suitable site. As a result, the rock cavern storage is a promising alternative for the storage of spent fuel in

the aspect of natural and social environments. The rock cavern storage of spent fuel has several advantages compared with

the surface storage, and there is no significant difference on the viewpoint of economy between the two alternatives. In

addition, no great technical difficulties are present to apply the rock cavern storage technologies to the storage of domestic

spent fuel.
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Table 1. Spent Fuel Facility Capacity and Storage (as of the end of 2013) [1]
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Fig. 1. Vault dry storage building in Fort St Vrain nuclear plant site [11].
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Fig. 3. Concept of NUHOMS horizontal concrete module [17].
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Fig. 2. Inside of the vault dry storage building in Fort St Vrain nuclear
plant site [11].

Fig. 4. Horizontal concrete module storage facility in Calvert Cliffs site
[17].
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Fig. 5. Vertical concrete silo in Wolsong power plant site.

Fig. 7. Concrete cask storage facility in Connecticut Yankee power plant
site [19].
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Fig. 6. MACSTOR-400 vertical concrete module in Wolsong power plant
site [1].
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Fig. 8. Metal cask storage facility for spent fuel [20].
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Fig. 9. Mutsu centralized spent fuel storage facility under construction [22].

vk olm, 217 HAEo] A7 7N ol STEAGSE WTI +
7} SheH23,
12 Neckarwestheim ¥ 4o 7
ol A Aol AT Srell HjAIekaL Q1S ofue} A
F7] "ol AHE-FI AR &7 AFES 18]
et Jegk F215 3] o sit, whebA o] 2gh b
A o] ARG A 5AES st 200030 AHEF AR B
A7ad o] A EAH24], THL T 2R 2] AApd

o

o

N rlr
o
A
N
Ny
2

lo,
b= g

—z

)

o

%

12

1

il

T8 23, $H o2 27k hol 84 m, % 14m L o]
90 m, % 17.4m 9l 7 4o PG AP ©'dS Fol AF
ol AIALE AURA, A B A

A4 HER o]ofA UL HE ] 2 FAER go]d
o flom, 2] &7743} du] 27t A2 =] ot HE e
78T AL Al AHEFH AR FEdEol] A Ho
ATk, o] ARG AT A P2l A gl o] bk el A
AEB R QR FASZRE] FAS B 4 Lo, WAL
2| B siet, AGED 2 FEollA] A A RE
AA == 7] @7)78 (ventilation shaft)S F2Hs}te], AF&-F
AT oM WA == T DL BTN FdE 3717 A
FHES Tl S o8 s 2= Aol o) W¥athE
T2 3 9chFig. 10). o] A% B]'d-& CASTOR V/19 44/ 4]
FAEE7IE 1IN ARE 5 = 8FS 7R AL ATH24lL

3.2.2 7Ytk NWMO SZ#% /g

FAuttte] NWMO(Nuclear Waste Management Organi-
Hetoll A LB E AT AT 7AW
oS 93l Nuclear Fuel Waste Act (N\X/FA)Oﬂ TAE AR
FoARe ARAR, A W A% 2 FRNFN AF 5

zation)2

JNFCWT Vol.13 No.4 pp.301-313, December 2015



Fig. 10. Exterior and inside of the rock cavern storage facility in
Neckarwestheim nuclear plant site [24].
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Casks in Rock Caverns
Enlarged View of Storage Complex

1. Access Tunnel

2. Cask Storage Cavern
3. Cask Gantry Crane
4, CaskTransporter

Fig. 11. Design concept of the NWMO rock cavern spent fuel storage
facility [25].
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Ventilation Shaft

Fig. 12. Cross section of the CRIEPI rock cavern spent fuel storage facility
[26].

3.2.3 4 CRIEPI A% Ny
o H o] 3=t (CRIEPI)E= AhA] ZHAALHA 49
o2 &g Bl Yol ARgF A AAE S sk
HokS AFEEATH20]. o] Aol = AT
Al 87191 AU Z=El ol Yof AHsh= o2 7Hg3k et A
L3I ATE ANY2Ho Y T S a1, 843t I
BAZ T FE87 o Bol T2 AFAAR it A
Y2E+= 917 1.607 m, 2o] 484 m, 77| 1.6 cm$l =€l
g2 7 453 871241, 21 2] PWR AASHFAE 2
4 otk s s TAAS W AU2H F TFL
oF 33 =o)H, AU 2El 9] /i ek H 22 kw o]t}
AT AR e D Bl 9] ol T3 A H o B
A EetHo o) Y o]F F2E VHAY, EEtH
F7t AR AR NUZEE FEdhe 2y 790]a, 8t
e 2N ARSI AR E FRAA A A 7
olth, AXEd o] YWEE Fig. 12¢] YERN T = A7
A2 e oo AR fYEd, 37 A%
g A 7] Aeg PN AT AE RNEYE &
7] frdoll ARSEVIE SR, 3] FF] P flel
=9 57] s AAs, 7] Bk Bas AR Hu
RS AFE L Abolells 4] BlE X
AHEF A AR E SetE ARoA Al o ukEo],
Zeha viee] 1S Tl Sk 3k ol A H A%
el Tk, AgE L] F2 20 m F=o|H, 1 72 A
FEE ol 200 7 9] Y ZH & At
Wl S W of] Ao & Ad X3k o] Bl W 7 o) |

)
re
il
il
il
x

308

Cask Reception =
Main Shaft Bldg. =
Tower
Bldg.

- Air Exhaust _ T~z

= Drift )
' - Fuel Basket I;:rr]lcrgeter 8

- Ventilation Tunnel

Mechanical=""|
workshop Fuel

Main Access
Shaft —

Boreholes for
~ Canisters

Ventilation
Exhaust Shaft

Hot Cell

Cavern ——_E

Loading & Exhaust 222
Tunnel

Ventilation Drift

Longterm Underground Twin Tunnel
Interim Storage Concept

Fig. 13. Design concept of the Colenco Power Engineering international
rock cavern spent fuel storage facility [27].
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Fig. 14. Concept of CEA rock cavern spent fuel storage facility [28].
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()

Fig. 15. An example of the design concept for the storage of domestic spent
fuel in the rock cavern.
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Table 2. Comparison of Costs for Surface and Rock Cavern Dry Storage
Facilities [26]
(unit : 2006 10°Yen)

Rock Cavern Dry Storage
Descrinti Surface Dry
eseription Storage secondary lining secondary lining
RCt=1.0m RC t=0.4 m
Canister 100.0 100.0 100.0
mechanical and - 40.7 40.7
electrical utilities
construction 9222 275 275
works
civil engineering 194 31 781
works
total 255.6 251.4 246.4
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Table 3. Costs for Dry Storage Facilities [30]
(unit : 2002 K$)

Cost
Development Phases
SMV CVST CRC

Siting 293,944 280,275 334,760
Construction 627,190 675,790 583,754
Operation

Initial Fuel Receipt 2,413,863 1,999,539 1,664,791

Extended Monitoring 4,520,197 4,830,088 4,230,961

Facility Repeats/Repackaging 8,722,684 7,839,022 7,263,479
Total Cost 16,577,878 15,624,714 14,077,906
NB.

Initial Fuel Receipt spans Y18-47.

Extended Monitoring spans Y48-347.

Facility repeats and repackaging events occur periodically (typically 30 year dura-
tions), within the extended monitoring duration
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