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In order to realize space solar power system (SPS), we cannot avoid the use of high voltage to efficiently
manage the gigantic power exceeding 1GW especially within power generation and distribution subsystems.
Generally speaking, when power level increases by two orders of magnitude, operational voltage must
increase by one order of magnitude. Otherwise the Joule loss within the distribution system is too large.
Using the scaling law, we need to generate and deliver the power at 10kV for the power system of 1GW.

Unless we minimize the distribution length by using sandwich-type panel where the microwave emitter
and solar cells are mounted at both sides, we need to develop high voltage power generation and distribution
technologies. To do so, not only solar cells, but also transmission cables and power controlling devices must
withstand the high voltage. Those elements of the power sub-systems must overcome charging and arcing
phenomena associated with interaction with space environment.

In this paper we report three basic studies carried out for the high voltage solar array. The first is
degradation of solar cell performance due to repeated arcing on solar array. The second is possibility of
sustained arc between two adjacent cells with high voltage. The third is possibility of sustained arc induced
by impacts of small space debris or meteoroids. Finally we propose a design of solar array that should be
used for the high power systems such as SSPS.
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