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The First Phase Plan

1: “In-situ” Plasma Exposure Test in LHD at NIFS
2: High Heat Flux Test under JABIS Facility at JAEA-Naka

3: Model Component Fabrication and Performance
Verification at OASIS, Muroran Institute of Technology

o

1: “In-situ” Plasma Exposure Test in LHD at NIFS

Gpecimen specifications ) LHD Vacuum vessel
%
»Size:10x30x1.5mm?3 X 3 piece (W thickness: 0.5-1mm ) \:

»Types: (1)High purity W on SiC/SiC, (2)ALMT-W (NIFS) on SIC/SiC, (3)
High Purity W on SiC/SiC
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G(periment condition \

> (Ra/By/7/B)= (3.6m/2.75T/1.254/100%)

»NBI #1, #2, #3, #4, #5 = as possible as high
power injection, expected heat flux of divertor
plasma is about 10MW
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»No. of plasma shot: 1-2 shot in total

»Sample Preparation Due: End of Aug. . 5
Qlasma Exposure Test Due: End of September / b LT \
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2: High Heat Flux Test under JABIS Facility, at JAEA-Naka

Potential Test Object —under preparation -

10mmx100mmx10mmw-sic/sic Water Cooling Panel
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Representing Divertor Designs
- Finger and T tube Concepts -

T Tube Concept*

~5 mm thick
W armor

He inlet

W alloy connected
; and outlet

through graded transition
to ODS DS manifold (not
shown)

W-alloy cartridge is changed to SiC/SiC
(+cooling efficiency improvement with
low thermal conductivity SiC/SiC
+higher radiation damage tolerance)

W-alloy outer tube can be changed to SiC/SiC
(+high heat load tolerance with high thermal
conductivity SiC/SiC
+high radiation damage tolerance)

* A.R. Raffray,et al, T. Ihli ,et al
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Finger Concept**

Tile (W) [ |

W/ WwWL10
Thivibie 7 brazed joint
(W-alloy) Jet holes

Conic sleeve

(steel) VWL10 / St joint

Transition (Cu cast or brazed)

iece (steel)|” EB seal welding

Cartridge
(steel)

Inner cartridge (steel) is changed to SiC/SiC
(+cooling efficiency improvement with
low thermal conductivity SiC/SiC
+higher radiation damage tolerance)

W-alloy thimble can be changed to SiC/SiC
(+high heat load tolerance with high thermal
conductivity SiC/SiC
+high radiation damage tolerance)

** T. Ihli, R. Kruessmann ,et al , P. Norajitra ,et al
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3: Model Component Fabrication and Performance Verification

- at OASIS, Muroran Institute of Technology -

The modified design concepts of the “Finger” type and “T Tube” type are the
basic design concepts with W-SIC/SiC model elements by NITE method

1: W-SiC/SIiC flat plates with W-alloy variations
2: Modified T shaped NITE SiC/SiC tube components with W surface layers

3: Modified finger components with double walled SiC/SiC tubes W surface
“m -

e -

Main Features 6f OASIS/Muroranl. T.

Proto-type Large Scale Production Line of NITE-SIC/SIC is under operation
W-SIC/SiC divertor components can be made with sufficient flexibility
Integrated performance evaluation system is ready in FEEMA
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Based on the large scale production capability of NITE-SIC/SIC products at
OASIS, Muroran Institute of Technology

Extensive R & D efforts of advanced divertor with W-SiC/SiC systems are
on-going including collaborative activities with BA, NIFS, JAEA and
Universities

W-SIC/SIiC divertor systems will bring further attractiveness of Fusion
Power Energy under realistic domestic R & D scenario



Ta Organization of Advanced Sustainability Initiative for Energy System/Material
AL NSNS | Muroran Institute of Technology

A - - e -~ _
(Green sheet manufacturing machine)
I3V IR EIIVIEEMHERETIRODPRRM(JT)—20 - T I IV I —M)%(ERL
F9,. 73Vl ERCEIIVIAIBBFICHIESFZRELAEAZ)—EEEB(F+)7—T40 L) LI
< BRICERLI=EDZET )20 —b, Lz ILENETITVL 72— R UET,

é N
)=y — MEROEE
Ju—-k

FPUPT1IVL

o=y —a N

EH# PETJ /L. (50um X 300mm)
. _O—LEE 400mm

FAVRE 0.05~1.0m/min
BT 50~100pm
e tEaE 80°C
kR 300mm

MWtk 6005mmW x 950mmP x 1586mm
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Organization of Advanced Sustainability Initiative for Energy System/Material
Muroran Institute of Technology

(Warm Isostatic Press; WIP)
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BEEND 17 MPa(173kgf/cm?2)
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A I Organization of Advanced Sustainability Initiative for Energy System/Material
i Muroran Institute of Technology

(Hot Press; HP)
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g ~ A P !: Organization of Advanced Sustainability Initiative for Energy System/Material
A Muroran Institute of Technology
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mBREE Pt-Rh Gr Mo
FERAR Ar,Ar+0," Ar,N, Ar
IMEE-t 50mm*x60mm* 50mm®$x75mmH 75mm®x100mm"
JAEASY B H T o TR
43 0 7S 1315mmW¥x1100mmPx1300mm"
LESSE 1100 kg
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