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1. PLASMA FACING COMPONENT ARMOUR IN-VESSEL MAINTENANCE

»» Problem
»» Time consuming operation
»» Proposal

» In-vessel replacement

A MPD structure design

A Control system design

A Rescue strategy design

» In-vessel onsite repair

A 3D printing technology

A Local operation

Fig 1. MPD RM operation Fig 2. MPDs collaboration

Project Report RM-S.01.02-T001 Plasma Facing Component (PFC) armour maintenance or replacement in-vessel study, EFDA D 2PJU4X (In Peer review)
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1. PLASMA FACING COMPONENT ARMOUR IN-VESSEL MAINTENANCE

»» Proposals on development of MPD
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T1 MPD structure T2 MPD rescue strategy T3 Equatorial port design T4 Control system design T5.1 In-vessel divertor T5.2 In-vessel breeding
optimization design design eT3.1 Cask design *T4.1 Control algorithm maintenance design blanket maintenance design
*T1.1 Link and joint design *T2.1 Strategy design *T3.2 VV related design +T4.2 Control of joints #T5.1.1 Armour plates #T5.2.1 Armour plates
*T1.2 Sensorselection *T2.2 Mechanism design *T3.3 Track rail design «T4.3 Control of MED replacement replacement
*T1.3 Material selection *T2.3 Safety design *T3.4 Othercomponent ' #T5.1.2 Armour plates repair #T5.2.2 Armour plates repair
*T1.4 End effector design *T2.4 Kinematicstudy design *T4.4 Control of system
*T1.5.1 Kinematicanalysis #T2.5 Collabration MPD
*T1.5.2 Dynamicanalysis
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Project Report RM-S.01.02-T001 Plasma Facing Component (PFC) armour maintenance or replacement in-vessel study, EFDA D 2PJU4X (In Peer review)
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2. ALTERNATIVE BLANKET SEGMENTATION

» Problem

»» Large moment loads caused by tilting movement during RM operation

»» Proposal
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Tab 1. Mass of BB segment

» Concept 1

A Reduce moment

» Concept 2

A Reduce moment

A Less BB segment
»» RM equipment

A Cable lifter (Top)

A Divertor dummy (Bottom)

Volume Mass

(mg) (tonnes)
BB No.1 15.4282 114.3233
BB No.2 15.4282 114.3233
BB No.3 21.6626 160.5199
BB No.4 24.3059 180.1070
BB No.5 21.6626 160.5199

Total

(Sector)

BB No.1 BB No.2 BBNo.3 BB No.4 BB No.5

Fig 3. Original BB segments

Project Report RM-S.01.02-T001 Alternative Blanket Segmentations Nine/Seven Segment Blankets EFDA D 2PKQ7B (In Peer Review)
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2. ALTERNATIVE BLANKET SEGMENTATION

»» Proposals on RM equipment

»» Proposals of BB segmentations

Fig 5. Standard layout

Vertical port

Limiter location

VV modification required

Equatorial port
VV modification required

VV modification required

Divertor port

Fig 4. Proposal of RM Equipment

Fig 6. Concept 1 Fig 7. Concept 2
Project Report RM-S.01.02-T001 Alternative Blanket Segmentations Nine/Seven Segment Blankets EFDA D 2PKQ7B (In Peer Review)
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3. ARCHITECTURES TO MITIGATE THE SPACE CONSTRAINTS AT THE
END OF VERTICAL PORT 7
» Problem

»» Narrow end of vertical port

»» Proposal

» Concept 1
A Large port
A Expand VV and shifted PF coils
A Less BB segment
» Concept 2
A Cylindrical VV shape
A Straight forward lifting

Fig 9. Concept 2

Project Report RM-S.01.02-T001 Architectures to mitigate the space constraints at the inboard (narrow) end of the vertical ports, EFDA_D 2PLS9M (In Peer Review)
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3. ARCHITECTURES TO MITIGATE THE SPACE CONSTRAINTS AT THE
END OF VERTICAL PORT

»» BB removal kinematic movements in concept 1 & 2

Fig 10. BB removal kinematic movements in concept 1 Fig 11. BB removal kinematic movements in concept 2

Project Report RM-S.01.02-T001 Architectures to mitigate the space constraints at the inboard (narrow) end of the vertical ports, EFDA_D 2PLS9M (In Peer Review)




