Suggested US Strategy for 

DCLL Blanket Tests in ITER 
1. Make optimum use of the unique features of ITER for testing key issues of the DCLL blanket concept in ITER:
· geometry of poloidal LM channels in a TBM identical to the one in a DEMO blanket module,

· magnetic field strength and –distribution identical in TBM and blanket module,

· relevant volumetric heating allowing to investigate natural convection in the large LM channels.
2. Do not insist on investigations of limited values due to the inherent limitations in ITER:
· neutron flux too low to allow meaningful tests of the mechanical loading of the blanket structure,
· neutron fluence too low for the investigation of irradiation damages in the structural material,

· testing time and number of testing article too small for meaningful reliability tests.
3. Concentrate on the key issues of the DCLL blanket concept:
a) Investigation of the liquid metal flow distribution and pressure drop in the strong magnetic field (MHD):

· multi-zone geometry (lead-lithium in the channels and in the gaps between insert and steel wall, FCI, helium-cooled steel walls),
· finite electrical resistance of the FCI’s,
· 3-D current flow in transition zones.
b) natural convection in the large channels and its impact on the temperature distribution in the Pb-Li and the channel walls,

c) Heat losses from the liquid metal breeder to the helium-cooled channel walls,
d) Conditions in the gaps between FCI and helium cooled walls.
4. Suggested Strategy:

Try to come to an agreement with the EU to purchase the structure of the HCLL TBM including the following programmatic steps:
a) Design of the blanket box with the entire helium cooling system (TBM structure, helium manifolds, helium coolant access pipes, mechanical attachment of the TBM to the port frame),

b) Layout and analysis of the entire helium cooling system,

c) Stress analysis of the TBM structure and the attachment to the frame,

d) Transient electromagnetic testing of the TBM,

e) Neutronic tests of the TBM,
Main contribution of the US to the development and fabrication of DCLL TBM’s:

a) Development and fabrication of flow channel inserts,
b) Detailed pre-test analysis of the liquid metal flow in the TBM (MHD issues, heat losses to the helium cooled structure, velocity fields with inclusion of natural convection, pressure drops),

c) Performance of the flow channel inserts under realistic conditions (electrical and thermal insulation, pressure equalisation, compatibility with lead-lithium).
d) Instrumentation for the measurement of the LM flow conditions in the TBM under operating conditions,

e) Extrapolation of the measured results to the conditions in a DEMO blanket.
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