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In the frame of the activities of the EU Breeder Blanket Programme and of the Test Blanket Working Group, the Helium loop for the

Helium Cooled Pebble Bed Test Blanket Module (HCPB-TBM) in ITER has been investigated with regard to the layout definition,

selection of components, control, dimensioning and integration. This paper presents the status of development.

The loop design for the HCPB-TBM in ITER will mainly base on the experience gained from Helium Loop Karlsruhe (HELOKA)

which is currently developed at the FZK for experiments under ITER relevant conditions. The ITER loop will be equipped with similar

components like HELOKA and will mainly consist of a circulator with variable speed drive, a recuperator, an electric heater, a cooler, a

dust filter and auxilary components e.g. pipework and valves. A Coolant Purification System (CPS) and a Pressure Control System

(PCS) are foreseen to meet the requirements on coolant conditioning. 

To prepare a TBM for a new experimental campaign, a succession of operational states like “cold maintenance”, “baking” and “cold

standby” is required. Before a pulse operation, a “hot stand-by” state should be achieved providing the TBM with inlet coolant at

nominal conditions. This operation modus is continued in the dwell time waiting for the successive pulse. A “tritium out-gassing” will

be also required after several TBM-campaigns to remove the inventory rest of T in the beds for measurement purpose. The dynamic

circuit behaviour during pulses, transition between different operational states as well as the behaviour in accident situations are

investigated with RELAP.

The main components of the loop will be accommodated inside the Tokamak Cooling Water System(TCWS)- vault from where the

pipes require connection to the TBM which is attached to port 16 of the vacuum vessel. Therefore pipes across the ITER- building of

about 110 m in length (each) are required. Additional equipment is also located in the port cell for the TBM by-pass circuit (valve and

gas mixer). The place availability in the ITER building is a critical issue for integration of the circuit. Investigation is ongoing for the

design optimisation taking into account dimensions, thermal insulation, support and accessibility of components, as well as presence of

electrical cabinets, power and water supply. Additionally the PCS of the HCS requires detailed investigation in terms of space

requirements and Helium inventory to be compatible to the requirements of ITER.
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