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Forschungszentrum Karlsruhe (FZK) is developing the ITER prototype torus exhaust pumping system comprising 8 identical

cryopumps to provide a high pumping speed and capacity, as well as the 2 cryostat cryopumps and the 3 cryopump systems for the

ITER Neutral Beam Injectors. To pump helium and protium, which cannot be condensed at the available 5 K cooling conditions, the

cryopanels are coated with activated charcoal granules. As this holds for all the vacuum systems mentioned above, which incorporate a

similar modular cryopanel design, extensive testing was initiated to ensure compatibility to all design requirements. 

Therefore, a task was launched within the Task Force Fusion Technology at JET to build and install a large scale tritium test

arrangement, to assess in detail the charcoal-tritium interaction and to derive performance parameters essential to the design of the

ITER cryosorption pumps. For this purpose, a prototype cryosorption pump (PCP) comprising three ITER-relevant cryopanels was

designed and manufactured at FZK. Upon installation in one of the cryovacuum modules of the AGHS (Active Gas Handling System),

the PCP was at first used to pump tritiated gas from the torus and neutral beam injectors [1]. In a second experimental stage, the PCP

was undergoing a parametric programme in several campaigns with pre-defined gases fed from an external supply. 

This paper summarizes the conclusions drawn from the parametric programme and features some of the highlight results. It presents

measurements for competitive effects in concurrent pumping of gases pumped by sorption (helium) and gases pumped by condensation

(tritium), as it is typically the case for the ITER exhaust gas. The experiments at AGHS also included the investigation of any parasitic

effects of pre-sorbed hydrocarbons (methane, ethane, propane) on the nominal pumping performance of the cryopanels for

tritium-helium mixtures. Representative results will be presented. 

Based on the performance data measured in the PCP tests at JET, it could be confirmed that the cryosorption pumping concept (which

has been investigated in full detail in a parallel experiment for non-tritiated gases), is a sound and reliable solution for ITER. No

show-stoppers have been identified. 

[1] Chr. Day et al., Fusion Science and Technology 48 (2005) 29-34
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