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Overview Development results of Maintenance Tools

Conclusion

Cutting ToolOverview of ITER Blanket RH System and First Wall Tools

Development results of Maintenance Tools

Future plan

Tool Base

Target module

Shield Block (SB)
Max. 4.0 ton

First Wall (FW)
Max. 1.0 ton

Duct Liner Module
Max. 0.3 ton

Maintenance target on this poster 

• 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 of the Tool Base through two types of the tests.
• Conducted the welding test using the pipe sample cut with the Cutting Tool, and revealed the need to alter the welding condition.
• Demonstrated that the Bolting Tool was capable of absorbing assumed misalignments and applying a high torque of 8.4 kNm.
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Tool Fixing element: 
Completed the preliminary design
Gripping Finger element: 
Conducted two type of the test

Developed items

Plate

Gripping finger

Test standLifting
885 kgf
5 Min.

Gripping finger:
No deformation

Hook: No deformation

Spherical bearing for adjusting 
the angle and fixing the tools

Linear guide for 
adjusting the position 
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Conditions

Tungsten electrode

Camera Shield gas flow path

LED

Tip of welding torch

Pipe welding 
tool

AVC & Tool 
rotation unitWelding 

chamber

Control panel

Bolting Tool

Item Specification 
Welding posture Horizontal 
Operation current and voltage See the Table 4 
Shield gas Ar 50% + He 50% 
O2 concentration at inside of pipe sample Less than 100 ppm 
O2 concentration at outside of pipe sample Less than 100 ppm 
Misalignment of pipes groove Less than 0.05 mm 

 

 Cutting conditions and results

Applicability was 
demonstrated through 
two separate tests.

Capable of accommodating 
positional and angular 
misalignment in maintenance pipe.

Tool Fixing element

Welding Tool

Centering pads for aligning 
Pipe Cutting Tool with SB pipe

Element for suppressing 
the pipe (FW side)

Define the cutting conditions for ≤0.3 mm the pipe deformation.

Welding conditions

Welding results

Even with the expected misalignment (3.5 mm & 1.3 deg.), tool insertion 
into the thread is feasible, and a torque of 8.4 kNm can be applied.

Wrench

Thread and torque meter

Wrench tip

 Tool Base: We will prototype the tool fixing element and evaluate its 
effectiveness.

 Cutting Tool: We will proceed with design modifications to prevent 
rotation of the centering element during cutting, and conduct an 
evaluation of the cutter life.

Welding Tool: We will continue to investigate welding conditions that 
enable full penetration.
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Gripping Finger element

Burr

Wrench unit

Spring 

Torque application section: Positional 
and angular misalignments can be 
adjusted at this point.

Gripping Finger

Full circumferential weldability were verified using the pipe samples cut 
by the swage cutter.
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Welding/Cutting tools: required for pipe maintenance
Bolting tool: needed for tightening and loosening bolts.
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