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Design Assessment

Specify the storage system
- Facility (Structure, Salt intrusion rate)
- Cask (Structure, Material, Spent fuel)

(a) Salt den3|ty (b) Salt density that
ritical to initiate SC deposit on canister

NO | -Decrease the salt deposition
-Utilize corrosion resistive material

A

Yes

<Comp|etior>
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Objectives

elo Evaluate the amount of
deposition on the canister surface
during the interim storage

elo obtain the experimental data of
the deposition on the metal surface
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State of the Art
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Difference between the state of the art and this study

(1) The temperature of the canister surface
IS hot.

= Canister Surface o _
Salt Particle (2) The surface of the deposition is vertical.

I (3) The cooling air including the sea salt
I I particles goes upward in parallel with the
I | canister surface.

I (4) The concrete cask is placed in a
building and the canister surface is not
I I exposed to wind and rain.

I I I (5) Because the radiation dose is very high
near the canister surface and the gap

| 1T between the canister surface and the
Air Elow concrete container is very narrow, it is
difficult to measure the amount of the

= deposition and check the surface condition.
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Chloride Deposition Velocity Test (Test equipment)

Test Piece Size of the Piece: 75 X 75 X 2mm -
Number: 10

Cross Section of the
Wind Tunnel :
400 X 400mm

Nozzle
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Pure
Water
1 00um 1 OO um

Salt
Water

100pm

Size of Salt Particle:31pum (Test)
~30um (Measurement near the Sea)”~

Salt Concentration in the Air: ~16mg/m3as NaCl(Test)
~ 60pg/m3 (Measurement near the Sea) |

CRIEPI ISSF2010 10



o—» ™
o—» % a

™
R
/

Boundary Layer

o—>»
o—>»
—

Gravitational Settling

Cold Plate Hot Plate

300 | Horizontal Position

100pm

Vertical

N
a1
o

A Vertical, Position:D),Vair:1.4m/s
A Vertical, Position:2), Vair:1.4m/s

N
o
L

150

S0 > ee o oo

@ Horizontal, Temp. of Specimen:30°C,Vair:1.4m/s
& Horizontal, Temp. of Specimen:100°C Vair:1.4m/s

@ Vertical, Temp. of Specimen:30°C,Vair:1.4m/s

O Vertical, Temp. of Specimen:100°C,Vair:1.4m/s

W Vertical, Temp. of Specimen:30°C,Vair:0.85m/s

[ Vertical, Temp. of Specimen:100°C,Vair:0.85m/s

A Vertical, Temp. of Specimen:30°C,Vair:0.3m/s
Vertical, Temp. of Specimen;100°C.Vair:0.3m/s

Vertical Position

/

10

Deposition of the salt (mg/m’ as CI)

/

—

-

CRIEPI

50 100
............................................................................................................................ 1 T s Y0 € Yo T

150

ISSF2010

200

@

I

I

L1
/O
t]

I
I




Result of Chloride Deposition Velocity Test (2)
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Quo00: Deposition of the Salt at 100°C Qo.85: Depo§|_t|on of the Salt at 0.85m/s
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Test Equipment for the Field Test in Choshi
o wind Tunnel
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Concentration of Sea Salt 1n Air
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Measurement Data of the Deposition by Gauze Method.:
13.1 mdd as NaCl (Average of August)

ays

This is not the concentration of sea salt in air.
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Development of Measurement Device

Air Inlet

-~ & Sea salt in air dissolves in this part.
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Diameter Number Density
s i (4 m) 8 o(1/m3)
ource term 0 the Sizel 4.06 1.61 X 105
Sea Salt Particle: Siz02 5 95 002X 10°
. . (1/s) 12 : :
Wind Velocity : U (m/s) E(H) Size3 | 875 4.88 x 10*
— P(0,s,H) : ;
Oy, 0 2 Diffusion Width (m) Sized | 128 264x10
Size5 18.9 2.20 x 104
A Settling Velocity: Vs (m/s) Size6 27.7 2.88 x 10*
(X,y.7) ettling Velocity : Vs\im/s size7 | 406 4.00 X 10*
X
Land
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Example of the Calculation Result
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Summary

e We obtained the experimental data concerning
the amount of deposition on the metal surface
In the laboratory and field test.

e o evaluate the amount of deposition on the
canister surface during the interim storage, It
IS necessary to know the concentration of sea
salt 1n air. We developed the measurement
device and the calculation method.

CRIEPI ISSF2010 21



