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ERO predictive modelling for ITER component lifetime and benchmarking experiments for Be erosion at JET
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The 3D Monte-Carlo impurity transport and plasma-surface interaction code ERO was applied to simulate the life time of ITER first wall components (blanket modules – BM) with beryllium (Be) cladding [1]. These simulations include detailed BM geometry and plasma shadowing by other BMs. The predictions are subject to uncertainties in the underlying erosion data and the assumed Be plasma impurity concentration. The retention of radioactive tritium, which must be kept within a safety limit of ~700 g, taking place at the BMs is mostly due to Be co-deposition. Both erosion life time (estimated to 1100-4200 discharges [1]) and retention (2100 discharges) are the main factors determining the ITER duty cycle.
ERO contains up-to-date data for Be physical sputtering in the form of the fit formulae [W.Eckstein, 2007] describing the yields as a function of impact energy and angle. The fits are based on data simulated in binary collision approximation (SDTrimSP) and molecular dynamics. A possible surface contamination with D is taken into account and is shown to be a major uncertainty factor (about 4). A multiscale model for Be-D molecule release (e.g. BeD contributes ~20% to the total erosion in PISCES-B[2] for the considered conditions), transport and decay in the plasma is introduced. Moreover, for improved Be spectroscopy simulations, the tracing of metastable populations is implemented.
The ERO code is applied to existing experiments for benchmarking the relevant models and underlying data. In particular, ERO has been used to model Be light emission resulting from erosion of the solid shaped Be limiters in the ITER-like wall recently installed at JET. The observed dependence of light emission intensity on the plasma parameter is reproduced.
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