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Abstract

In coming 10 years, major countries will develop new space transportation systems
that would be competitive in the world commercial launch market. They are Ariane 6 in
Europe, Falcon Heavy in U.S.A., GSLV Mark III in India, Long March 5 in China, and
Angara in Russia. Even in Japan, development of the New Generation Workhorse has
been started to provide more attractive services for customers than other competitors.

To realize Space Solar Power System (SSPS), it is indispensable to reduce
transportation cost as well as reducing SSPS mass. Under our study, if we could reduce
SSPS mass to 1/100 from the existing plan, transportation cost would be allowed to be
less than $5M/ton. This target would be realized by the near future space
transportation systems under development. Technical innovation of electrical devices
and structural materials could make significant mass reduction of SSPS. On the other
hand, if we estimate conservatively mass reduction of SSPS that would become 1/4 from
the existing plan, transportation cost must be less than $0.2 M/ton. To achieve this
challenging target cost, we need a new concept of a space transportation system
different from near future plans.

To reduce space transportation cost drastically, concept of reusable space
transportation systems are studied in the world. In Japan, a long-term vision of future
space transportation system is under discussion in the Committee on the National
Space Policy. They concluded that the final goal of a future system is to achieve 1/100
less than existing expendable space transportation systems. Then, the Committee set a
plan to develop a reusable rocket experiment and experiment vehicle with air-breathing
engine until the decade of the 2010s as a medium term target. U.S.A. and Europe are
also developing and studying technologies regarding reusable space transportation

systems.
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