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Specification

« Maintenance free and passive cooling
e Maximum proton beam power: 4 kW

o Configuration

— Stedl: 3.5m x 3.0 m x 3.0 m, type 304-SS liner.
— Concrete: 2.0 m in thickness.

— Beam duct Concrete
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Configuration of Steel
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Radiation Dose

e Technical requirement

— Radiation dose limit at boundary of concrete and soil is

set to be lessthan 11 mSv/hr.

— Safety margin of factor 2 should be considered for

calculation.
— That means less than 5 mSv/hr isrequired for shielding
calculation. R
e Calculation _ 4
— NMTC/JAM + DORT 55 Concrete
— Calculation Model: R-Z Y
Proton Beam 1-9 lron
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Radiation Dose

Radiation Dose [mSv/h]

Cadlculation results
— Concrete with 2 m thickness is sufficient.
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Thermal Distribution

e Technical reguirement

— Temperature of concrete should be kept lessthan 60°C in
order to keep the structural strength.

e Calculation
— Heat deposition: NMTC/JAM
— Thermal conduction: ABAQUS
— Continuous operation for 48 hours is assumed. S

00 W M 2K 2 C onductivity
v 123W Ak 2K
zome 30 (onst) stell Concree

sy 7 fessssssssssssssssss 075 m A
555555 st g
s 0 st
i st
s
fSSsRs8
'15

R
15m

5
59

5
5

5
|

|

5
]
5
<

s
S5
s

o

5

S5

s
5
pesees

5
i

S5

Pt

3553
SR
»la

30m |575m

>

adihbatc

20m

s
S
R ass

5
<

5
&

5

55

55
s

P

Concrete

5
5
55
55

REX

S5

¥ Z

53
S5

5

S5
5

S

555
S
555
st

]

g
SRR

SN
s
58

.
RS
i
5
e

S
s
5

55
5
S5
R
S5
e

33
3
%
53
S

<
S
S
53
53
I
55
S

&
pssoses

5

S5

RS
RRSESS
SIS

=
%

5
S

58

5
5
5
1555

30m

553
SRS
553
et
5%
%
%

58
28
K o
SRS
S
SIS
58
£
58

3
52

R
3
2
5%

Soil

%
SRRy
S

S5

S8

LS

PIosss

S
S

S
o
s
5%
558
S
00

RIS
5

S
855
g

20

20

20

20

20

<
5

e

=

o00%s

<

0%

555

=
5

b
&
&
&
&
&

2

16 (Const)
15m 20m

20m 35m 20m

\{
A

90m 30m



Thermal Distribution at 48 hours

Concrete Max. 36

V1
L2
G16

330.
327.4

S
(R

314.6
312.1
309.5

SS Max. 220
4kW

304.4
30138
299.3
296.7
294.1
2916

L

Output Set: Step 1-8, 172800. 289.
Contour: Temperature 48h




Temperature History

Temperature (°C)

SS Temp. history Concrete Temp. history
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