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Abstract

The organization and essential increase in industrial production efficiency in orbit can be ensured by
the utilization of free-flying production modules of the Russian orbital station (ROS) currently being
developed. As such a module, it is proposed to use a robotic spacecraft of the OKA-T type, a detailed
study of utilization methodology and design of which was executed at RSC Energia earlier. The process of
its utilization provides cycles of autonomous operation in orbits close to the orbit of the ROS will alternate
with cycles of return and docking with the station to carry out maintenance operations for the scientific
and technological equipment complex installed on it. The spacecraft has the ability to repeatedly perform
operations, both to form a working orbit and to return to the assembly orbit of the ROS for docking
and maintenance. Such a scheme makes it possible to support conditions on board a free-flying module
that are impossible or problematic to implement on a manned space complex. This is, first of all, a long-
term (up to 20 days or more) ability to maintain a permanent attitude of the residual micro-acceleration
vector with a longitudinal component level of about 10-6 g, transverse components up to 10-8 g and
provide a vacuum depth in the area of a molecular beam epitaxy equipment extended into outer space,
at the level of 10-12-10-14 mm Hg. These features of the OKA-T spacecraft determine its utilization
scenario: to carry out work on obtaining single crystals of semiconductors with minimal levels of micro-
accelerations and heteroepitaxial structures under conditions of ultra-high vacuum, which cannot be fully
implemented on manned complexes and robotic spacecraft, with the subsequent transfer of experimental
work to semi-industrial and, then, to industrial production. ROS’s crew will be maintaining the scientific
and production equipment of the free-flying module, and the fabricated materials will be returning to
the Earth using the operational transport system. Free-flying modules can also be used to implement
research projects in other areas of human activity in space: in a wide range of orbital altitudes, using the
capabilities of the lock chamber to extend various scientific equipment maintained by the ROS crew into
outer space, etc. This paper discusses the spacecraft flight scenarios, its composition, and algorithm of
operation in orbit, analyzes the prospects for utilization of free-flying modules at their operation as parts
of manned space systems’ infrastructure.



