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SiCSiC//SiCSiC compositecomposite
R&D for fusion R&D for fusion 

applicationsapplications
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SiCSiC//SiCSiC for fusion applicationsfor fusion applications
� ITER TBM; potential opportunities and 

general strategy for SiC/SiC 
� Flow channel insert application of SiC/SiC in 

Pb-Li blanket systems
� Broader Approach and DEMO-oriented R&D: 
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ITER TBM; potential opportunities ITER TBM; potential opportunities 
and general strategy for and general strategy for SiCSiC//SiC SiC 

� Are SiC/SiC composites ready to be used in a 
TBM?

� What properties need to be improved?
� Structural applications versus functional 

application?
� How can the ITER TBM be used to test 

SiC/SiC composites?
� Make a road-map toward the application of 

SiC/SiC as the “structural” material of ITER 
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Flow channel insert application of Flow channel insert application of 
SiCSiC//SiCSiC in in PbPb--Li blanket systemsLi blanket systems

� Demonstration as a functional material?
� What properties need to be improved?
� What are the current R&D plans for FCI in 

USA, China, Japan, EU, India, RF, China?
� What possibilities do we see for 

collaboration?
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DEMODEMO--oriented R&D and Broader oriented R&D and Broader 
Approach Approach 

� What opportunities for collaboration are 
arising from 
� the broader approach
� other

� Material qualification? 
� Database? 
� Standardisation / Codification issues?
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Dual Coolant Breeding BlanketDual Coolant Breeding Blanket
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Flexibility of the TBM program:Flexibility of the TBM program:
Test of alternative/advanced concepts (1)Test of alternative/advanced concepts (1)

� The EU past experience (see for instance the design transition 
from WCLL to HCLL) has shown that technologies 
requirements are very dependent on the type of coolant
(rectangular/circulation FW channels, tubes/plates in BZ, 
tritium control and extraction water/He, manifold, temperature 
window, etc.)

=>The test in ITER of other alternative/advanced BB concepts 
with important design changes compared to HCLL and HCPB 
concepts (like e.g. WCLL or SCLL ) requires specific 
technologies and TBM development that are not foreseen in 
the present program. This option is not excluded in later ITER 
operation. 

� But,
� The licensing concerns have to be checked (higher risk of acceptability),
� This will require additional development time and budget that are 

presently not available.
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Flexibility of the TBM program:Flexibility of the TBM program:
Test of alternative/advanced concepts (2)Test of alternative/advanced concepts (2)

� The possibility to test (EUROFER) DCLL features within the 
present (HCLL) TBM program is however more open:

� The steel box (FW, internal cooled plates) can be manufactured 
with technologies presently under development (rectangular 
cooling channels, same ranges for channels dimensions or 
plates thickness)

� Some features could be preliminary tested with the present 
HCLL radial layout, however it this is not an “optimum” design 
for a DCLL concept (see for instance U-turn of PbLi flow in 
narrow gaps in the front region)

� It would be preferable in a later program phase to re-design the 
TBM in a vertical DCLL configuration. The main design difficulty
will be the He and PbLi collecting systems. In addition the 
development of inserts (thermal and electrical insulation) has to 
be anticipated. This is not included today in the TBM
workprogram
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DCLL & DFLL TBM designsDCLL & DFLL TBM designs

LiPb

Outlet

LiPb

Inlet

Dual-Functional 
Lithium-Lead Design 
(CHN) 

Dual-Coolant 
Lithium-Lead Design 
(US) 
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R&D Time SchedulesR&D Time Schedules

Typical Time-schedule for 1st TBMs R&D prior to installation in ITER


