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Supercapacitor (SC) offering long life performance over a wide temperature range is more
attractive than conventional lithium-ion battery (LIB) as secondary batteries of spacecraft
power systems. However research efforts are need to overcome major obstacles including (1)
lack of a cycle life prediction model, (2) mass increase .of the power systems, (3) voltage
imbalance among series-connected SCs, and (4) large voltage variation during cycling. The
aim of this work is to study the feasibility of SC technologies, namely electric double-layer
capacitors (EDLCs) and lithium-ion capacitors (LICs), for spacecraft power systems in terms
of these four points.

The following results are obtained. (1) A cycle life prediction model is established by
combining the linear extrapolation and acceleration factors. The predicted aging trends are in
good agreement with the experimental data. (2) The comparative analysis revéals that the
LIC-based power system has an advantage over the LIB-based power system in terms of mass
reduction of the spacecraft power systems for long life missions. (3) A cell equalizer and an
equalization charger with a single switch for each are proposed. (4) Novel magnetic-less
unregulated interface converters (UICs) which achieves high-efficiency power conversions
over wide voltagé range are proposed. With the proposed UICs, bus voltage variations can be

maintained within a desired voitage range.
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