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Miniaturized electric propulsion devices are the heart
and pivotal sub-system of small satellites and satellite
systems. Further exploration of Moon [1], manned Mars
exploration [2], sending long-living probes to Jupiter and
Saturn, comets, asteroids [3] and deep space4, and much
more intense usage of near-Earth space for the benefit of
the whole mankind — for advanced communication, glob-
al internet access, precise weather prediction and many
other practical aims. All these tasks require efficient, reli-
able, robust control systems capable of controlling the
spacecraft velocity vector, as well as orientation and lo-
cation in space with the maximum possible mass and en-
ergy efficiency of the propulsion devices (thrusters). They
should work in adverse space conditions (low and high
temperatures and extremely high rates of temperature
change, vacuum, radiation, possible attack of high-speed Figure 1. PSAC’s Gradually-Expanded-
dust particles) for long time reaching years, with very Rotamak prototype operating
high system fault tolerance.
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This talk presents the status of the devel-
opment of electric propulsion technology
at the Plasma Sources and Applications
Centre/ Space and Propulsion Center Sin-
gapore (PSAC-SPCS), NIE, Nanyang Tech-
nological University, Singapore. Our team
at PSAC-SPCS, NIE is focused on the devel-
opment, commissioning, optimization and

operation of two types of highly distinc-
tive space propulsion systems: a miniatur- Figure 2. PSAC’s miniature Hall Effect Thruster
ized Hall-thruster for cube- and nano-sats operating

propulsion, and a radio frequency rotating

magnetic field driven Gradually-Expanded-Rotamak (GER) electromagnetic thruster. Con-
ceptualization, physical understanding and modelling, engineering development and per-
formance characterization will be discussed in terms of steady state current drive, com-
pact torus formation, thruster efficiency, plume configuration and ion flex and energy. The
supporting technologies, including Space Environment Simulation Facility; Thruster Per-
formance Measurement System; in situ Plasma Diagnostics System will also be briefly dis-
cussed.
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