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Conceptual Assessment and Thermal Hydraulic Analysis of
MVDS System for the Dry Storage of Reduced Metal Fuel
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Abstract

Conceptual assessment and thermal hydraulic analysis of MVDS storage
system have been carried out for application of reduced metal fuel. The storage
concept was established considering the optimum weight, storage volume and
thermal efficiency. The capacity of MVDS system for loading the reduced metal
fuel has four times as compared with existing PWR fuel storage system. In the
results of thermal analysis, the maximum temperature of metal fuel was
estimated to be 110C which is lower than the allowable value under normal
operation condition. Therefore, it is shown that the MVDS system can feasibly

accomodate the reduced metal fuel in aspect of thermal safety.
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Fig. 1. Modular Vault Dry Storage.



120 mm
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Metal rod

— Diameter 68 mm

— Length 950 mm

— Weight 65.7 kg/rod
Fuel canister

— Width 120 mm

— Total length 1000 mm

—Hole 69 x 955 mm L

— Distance (holes) 5 mm

— Weight 490 Kg

— Storage capacity 1 PWR /canister

Fig. 2.

Storage Canister for Reduced Metal Fuel.
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Container
- Outer diameter 265 mm
- Inner diameter 245 mm
- Thickness 10 mm
- Length 4,650 mm
Weight
- Fuel (canister) 1,960 kg
- Container 400 kg
- Total 2,360 kg
Storage capacity 4 Canister
(4 PWR)

4,650

Lid

A 7
\ 4 /
A — .
Fuel canister
A
] = L Container
A
4,100
Jd = L
| b |
L 1 Shock absorber
v tube
150 § L

«—— 9265 ——»

Fig. 3. Storage Container for MVDS.



MVDS crane

—

H Container
handling machine

Flow
collimators

L Shield plug

N

Fuel storage
containers

- 17,966 - y

Fig. 4. MVDS System for Reduced Metal Fuel.

]
4
1"'

o
Eatetelyl

A




Charge face length 6,830
Dia.270 mm bore

Y
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Charge
face
width
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Charge face

- Length 6,830 mm

- Width 3,370 mm

Borehole arrays

- Diameter 270 mm

- Pitch 486 mm(triangular)

Chimney (height) 25 m

Storage capacity 83 container / vault
(332 PWR fuel)

Fig. 5. Charge Face Structure for MVDS System.
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Fig. 6. Temperature Contour for MVDS [K].
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Fig. 7. Velocity Vector for MVDS [nV/s].
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Fig. 8. Temperature Contour for Storage Container.
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