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The ‘SST-1 NB Test Stand’ is a stand alone neutral beam system designed for  5MW (55kV,
90A) rated power.  A positive ion neutral injector  (PINI) source is being operated on the test
stand. [1] As a part of the development, a prototype ion source operable at lower voltage was
used to test the integrated operation of the various subsystems of the test stand. Both the sources
are  filament  based  magnetic  multi-cusp  sources  with  SmCo5  (Samarium-Cobalt)  permanent
magnets  arranged in  a  line  cusp configuration and have triode type extraction  systems.  The
PINI’s extraction area is (width) 23 cm ×  (height) 48 cm, while the prototype source can produce
beams of diameter ~20 cm Subsystems included in the beam line consist of an inertial cooled
beam interceptor, vacuum and gas feed systems, power supply system consisting of the regulated
high  voltage  power  supply (80kV,  75A),  eight  filament  power  supplies  (8×  7  kVA,  15V,
155A  ), twenty four  discharge power supplies (24 ×  160V, 100A ), the data acquisition, control
and diagnostic systems.  A VME based control system  is integrated with the local controllers of
power supplies and beam line systems. During the operation with prototype ion source, beams
(ions + neutrals) with current of 6A were extracted up to 25kV. The beam is characterized by
using thermal and optical diagnostics.

The NB-test stand operations are now being carried out by replacing the prototype  with the PINI,
which has performed well at extraction voltages up to 30kV. Experiments to achieve the SST-1
NBI designed parameters are under progress. The operational experience and  comprehensive
results obtained are presented in this paper. 
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