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Conclusion

 Completed the preliminary design of the Tool Base, Cutting Tool, Welding Tool and Bolting Tool for the First Wall maintenance.
 Demonstrated the feasibility of the Gripping Finger element through two types of the tests.

* Clarified the cutting condition for <0.3 mm the pipe deformation with the Cutting Tool.

* Confirmed the feasibility of full circumferential welding using the pipe sample cut with the Cutting Tool.

 Demonstrated that the Bolting Tool was capable of absorbing assumed misalignments and applying a high torque of 8.4 kNm.

 Oweview __________\(___ Development results of Maintenance Tools

Overview of ITER Blanket RH System and First Wall Tools Cutting Tool

Challenge: Pursuit of a centering mechanism for the target maintenance piping and

cutting conditions to minimize pipe deformation during cutting.
v" Achievement of tool centering but occurrence of cutter co-rotation during cutting.

v Clarification of the cutting condition for <0.3 mm the pipe deformation.

Maintenance target on this poster
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Cutting Conditions
Cutter Feed rate [mm/s]
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Cutter Rotation speed [rpm] 5 5

First Wall (FW)  Shield Block (SB) Duct Liner Module .~ g _ Cutting Results
Max. 1.0 ton Max. 4.0 ton Max. 0.3 ton Elem_ent for; SURRLESSING Deformation amount [mm] | 0.20~0.25 | 0.40~0.60 | 1.00~1.10 | 1.40~1.55
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Blanket Remote Handling System (BRHS) o Ma'ipulator ‘

v rrm FW Electrical Flow separator | | Challenge: Clarification of the impact of pipe bevel deformation cut with the Cutting
: : ' Tool on welding qualit
Vehlcle IIIIIIIIIIIIIIIIIIIIIIII strap bolt (SB pipe) gq y.
— <\ s it Itw.JESB v" Full circumferential weldablllty were verified.
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f FW p:pe) = ».Control pane\ . ,‘ w € Welding conditions
R ' 30 [} AVC & Tool Item Specification
A BNE | Welding posture Horizontal

oF- 1 o Bicciteil Lo B Operation current and voltage See the Table 4
C‘ap | . ; Shield gas Ar 50% + He 50%
O> concentration at inside of pipe sample  Less than 100 ppm
T 0> concentration at outside of pipe sample Less than 100 ppm
~ B\ A T Central i C Misalignment of pipes groove Less than 0.05 mm
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el SECTION A-A Camera Shield gas flow path Cuttor blade food: 4 [mms]

\ uticr bladac 1ecding speca |min/s
Tool Base & Welding/Cutting tools: required for pipe maintenance 0.01 - 0.04
. . . . 180 deg o LT N

Maintenance Tool Bolting tool: needed for tightening and loosening bolts. (Near the welding ‘ ‘
| Position start and end point)
\
\ LED 270 deg
. \/ " Tungsten electrode
Development results of Maintenance Tools Tip of welding torch

Tool Base

| ee}{cnangen Chip Collecting Device Challenge: Pursuit of a structure capable of absorbing the assumed misalignment (3.5
Tool Fixing element mm & 1.3 deg.) on the blanket side and applying a high torque of 8.4 kNm.
Challenge: Clarification of structure v Confirmation of torque agplicability under maximum misalignment conditions.
capable of absorbing positional and || Spri ¥ @4 Wl & CB tightening torque (Torque meter configuraton
angular deviations in the target piping P ' e T

and securing the maintenance tool.
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Gripping Finger element:

Tightening torque [kNm]
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Challenge: Pursuit of compact ol e T2 Wl | IR IICNC tipk < T T 1T 171
Pad unit / structure free from interference with w Thread " ; orqu y—— N
Plate surrounding elements. | =" \ CBT main body
@ Gripping Finger element ¢ Tool Fixing element | Gripping Finger
v Completion of a compact design adopting v Capable of accommodating
a solenoid as the drive source, free from positional and angular / Torque application section: Positional
interference with surrounding elements. misalighment in maintenance pipe. Wrench unit  2nd angular misalignments can be

v’ Demonstration of applicability through adjusted at this point. Wrench tip CB socket

two separate tests.

Liftings i ETestistandl. H
_8SSNETIN /4

B

3

Future plan
Tool Base: Will prototype the tool fixing element and evaluate its effectiveness.

Cutting Tool: Will proceed with desigh modifications to prevent rotation of the
Y . P centering element during cutting.
2l ? gl or adjusting Welding Tool: Will continue to investigate welding conditions that enable full
I | _theangle and flxmg the tools .
o //ﬂ M penetration.
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Gripping

Hook: No deformation 4 — \ Bolting Tool: Will proceed with the detailed design.
i \ § Lmear guide for Handling/Combination test: Will conduct handling tests to install the Tool
Gipping~finger: V/ZJ////////////,L Wadjustlng the position Base/Bolting Tool onto the manipulator and place it on the FW, and integrated
[INo'deformation tests with the Cutting/Welding Tool mounted on the Tool Base.
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