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Neutral particle (NPA) diagnostic system for ITER is designed to solve one of the main problems of fusion reactor operation - the control of D/T fuel ratio [1]. One of the prerequisites of NPA diagnostics implementation on ITER is the presence of a straight vacuum flight-line, which connects neutral particle analyzers to the vacuum chamber of the reactor. Neutrons penetrating through the flight-line will give rise to strong activation of surrounding materials and structural elements. But ITER documentation [2] restricts upper limits for activation doses. Thus adequate neutron shielding of NPA flight-line is an obligatory requirement, which must be fulfilled to ensure deployment of the diagnostics on ITER. 

In this report a conceptual design of neutron shielding of NPA flight-line in ITER is presented. Several versions of the shielding were considered during the development of the design. A number of shielding materials and layouts were investigated. The integration issues, due to presence of additional eleven diagnostics, were taken into account during the analysis. To evaluate the shielding quality of each version, spatial distributions of neutrons and activation doses all along the flight-line  were calculated by means of numerical modeling. Activation of materials was evaluated for MDGR2 and SA2 scenarios of ITER. The levels of activation in the port cell and the interspace structure were calculated for 1 and 12 days after ITER shutdown correspondingly.

Basing on the results obtained, the conceptual design of the shielding was developed and expected levels of neutron radiation and activation doses in the interspace structure and the port cell are calculated. Conclusions are drawn on feasibility of developed NPA flight-line neutron shielding for ITER.
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