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i Target area
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| Energy deposit and cooling
750kW AMW | Cooling method

Helium vessd 173 kW | 922 kW | Water

Inner iron shield 29kW | 155 kW |Water

Bottom iron shield 12 kKW 65 kW | Air

Sideiron shield 25kW | 131 kW | Air (Add water -
cooled plates at
AMW run)

DV collimator (inside) 35 kW | 454 kW | Water

DV collimator (outside) 10 kW 53 kW | Air

Decay Volume (upstream) 128 kW | 680 kW | Water

Total 462 kW | 2460 kW

Componentsin the helium vessel are cooled by water and

kept lessthan 60 °C.

*Quter components are cooled by air.




{Hellum Vessel cooled by water
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Thermal analysis of helium vessel

022kW at 4AMW-run

mfE FHSHIES -4
C x 1e7 Pa
Max: 5.993e+001 Max: 7.741e+007
Min: 2 553e-+001 Min: 8745e+004 ° S
2006/3/31 11:48 2006/3/31 1155
£9.925 741
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Design criteriafor the vessel:
sJower than 60 °C in temperature
(vertical thermal expansion < 1mm)
sJessthan 160 MPain stress
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DV collimator

*prevent excessive energy deposit into DV concrete

«454kW at AMW-run, cooled by water

Helium vessel Outer DV
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Water cooling

Outside . to machine room Inside to machine room
Pipesfrom the

Pipesfrom the
sideplateof . bottom plate >

the helium v i
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Plate coils on the outer surface

Pipesfrom the

of helium vessdl DV collimator (inside)
For 750 kW run : :
_ o _ Plate coilson theinner surface
-Hellum vessel_. 173kW, 336I/m|n_ of the decay volume
eInner iron shields: 29kW, 961/min
DV collimator: 85kW, 288l/min radioactivity—

DV (upstream half): 128kW, 576l/min Oyama’stalk



Structural analysis (deform.)

Defor mation at base plate of
horn support module

Vesseal will be evacuated before
being filled with helium gas

=L oad by self weight and

atmospheric pressure

QZ M ax. deformation :12 mm
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30mm-clear ance between theinstruments °

( vessel and horn support module,
vessel and upper iron shield, ...)

direction 1st 2nd 3rd
dx 0.6mm | 0.6mm | 0.2 mm
dy 0.1mm |0.1mm |0.2mm
dz 0.0mm | 0.0mm | 0.1 mm
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Max. stress. 159 M Pa

‘L Structural analysis (stress)

Self weight and atmospheric pressure
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Residual dose

30 days of 0.75MW
oper ation
and
one day cooling

N N

_ Servicepit:
~2uSv/h

M achine room
~0.03uSv/h

— Storage area
~0.1uSv/h

~~ Hot lab.
~0.02uSv/h

MARS: 1/10 under estimation (?) in uSV/h region



Beam window & Monitor chamber

e nstallation: KEK

eMonitorsbetween FFand TS

L Monitors (SEM&ESM): U of Tokyo
*Total design, vacuum chamber, moving mechanism,
shield, remote maintenance: TRIUMF

Beam window
*Design, production, assembly: RAL
*Remote maintenance: TRIUMF
| nstallation: KEK
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Schedulefor TS

f TS: Construction of building & helium vessel just started.

Sta

FY2006 FY2007 FY2008

8RO [10(11)12/ 1 (2]3]14]|5[6[7[8]9]10(11]12]1]2|3]14[5]6]|7|/8[9]10[11]12]1]2

Civil engineering
underground of TS

surfaceof TS

Cooling apparatus

TS Structure

helium vessel itsui Eng. & Ship-build. Co. Ltd.
(! = ' | | | [ [ ] [ | | [ |

up-stream of DV Mitsur Eng. & Ship-build. Co. Ltd.

TS inner shield
iron

concrete

TS outer shield
1ron

concrete

Horns

Beam window

.Design and R&D Preparation for bid Bid .Processing at factory
. Construction on site Tubing . Test . Installation
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Decay Volume

*94m-long iron helium vessdl cooled by water § PR > =
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lron tunnel cooled by water
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g§Position of Platecoils
(O for 0.75SMW:16
fout of 40 channels)

*3m-W, 4~5m-H
{e16mm thick iron
plates cooled by

+ W water channels
8 Ninside

All cooling channels connectegds|
by 1080 U-shape pipes. -




Schedulefor DV/BD

Statusof DV: Middle part (52m) finished.
Status of BD: Production of graphite blocks started.

FY2006

FY2007

FY2008

415167189 ]10]11[12] 1

21314 [5[6]7]1819]10]11

12

11213]14[5[6]17[8]9]10]11

Civil engineering
downstream of DV

underground of BD
surface of BD

Cooling apparatus

DV/BD Structure
decay tunnel

helium vessel of BD

BD core
graphite

cooling module

inner iron shield

BD outer shield
iron

concrete or iron+soil

.Design and R&D

.Construction on site

Preparation for bid Bid

Tubing . Test

.Processing at factory

. Installation




i Summary

eTarget Station
*Helium vessel supportsthree hornsand iron shieldsinside.
*Helium vessel and inner iron shields are cooled by water .
*Air-cooled iron and concrete shields outside helium vessel
*Design of helium vessel finished and fabrication started.
«Construction of underground part of building started.
*Building and helium vessel will be completed in summer 2008.

*Decay Volume

*94 m long rectangular iron tunnel
«16mm (200mm) thick iron plates cooled by water
esurrounded by 6m thick concrete
«52m-L middle part already finished.
*Most upstream (16m-L) part will be constructed with TS.
*Most downstream (26m-L) part will be completed in 2008.



