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SPIDER mechanical components ©
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SPIDER MITICA
full-scale prototype of ion source full-scale prototype
Ar S - of entire NBI

Parameter HNB

Phase HH/HHe DD/DT

Species H D
i:;?nfzzgg;msome — Injected neutral beam power [MW] 16.5 16.5
Uriformity . Beam energy [keV] 870 1000
Fxtracted cmment dexsity Accelerated current [A] 46 40
Beam on time Beam uniformity [%] >90 >90
Co-extracted electron fraction (e-/H) and (e-/D") Acceptable beamlet divergence [mrad] 3+7 37

Pulse length [s] 1000 3600
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- Conclusions and lessons learnt NS(%

ione I

> MITICA

» Construction nearing completion; commissioning of plants well advanced. All injector mechanical
components in procurement phase; to be delivered in 2022-2023

» 1MV power supply system successfully subjected to insulation tests up to 1.2MV for 1 hour
» Power integrated tests just started (delay by COVID-19) using modified organisational structure

» High voltage holding tests in vacuum planned using MITICA facility and electrostatic mock-up of
Beam Source

SPIDER
» Operating since ~3 years, producing interesting results
» In 2020, experimental plan delayed due to Covid-19. First Cs operations postponed to 2021
» RF-induced discharges on rear side of source
» Cause: residual vessel pressure
» Temporary solution: partial masking of grid apertures = operation possible
» Final solution: increase pumping speed & capacity = long shutdown required
» Difficult RF control; limited RF power per generator
» Solution: replacement of RF oscillators with solid-state amplifiers = long shutdown required
» Mid-2021, long shut down to improve source and plants to increase SPIDER performances
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