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1 WITH THE SCLARIS PROJECT
CNES™ PROPOSES TO THE EUROPEANS THE CONSTRUCTION
OF AN ENTIRELY AUTOMATIC SPACE LABORATORY

J.-F, Augereau

The National Space Studies Center (CNES) 1s scheduled in the com-
ing months to propcse to the Europeans taking charge of a new large
scale space project. This program called the Solaris which has not
yet bz2en definitely decided on is scheduled to open with an operation
demoastrating the manufacture of materials (alloys, crystals, etc.)
in space starting with completely automatic engines. If the Europeans
are convinced, they could by investing five to ten billion francs over
several years, make the Solaris a tremendous program for the European
Space Agency in the years to come. At a time when future activities
are being questioned and the end of the great Ariane and Spacelab pro-
grams 1s 1in sight, the idea deserves to be examined with great care.

Like many other organizations responsible for the space policy of
thelr country, CNES is asking itself what the space activities will be
tomorrow and what part France and Europe will play in this field.

In this spirit it has attempted to define the research and development
programs which could be initiated in 1990-2000 without forgetting
ever that "Europe cannot hope to compete with the Americans in all

areas."

The budgetary limitations of Europe (a quarter of the money avail-
able to the American space agency) would not allow such competition
with the Soviets either. This involves taking into account the fact
that the future equipment of CNES should be used to discover ways which
"considering the technical risks and the financial limits, weuld per-
mit Europe to occupy a leading position in the industrial and strategic
fields which are considered essential."

Solving this thorny problem for CNES means responding to the
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fundamental question of knowing whether or not Europe should engage

in a program of space flights similar to that of the United States and
the Soviet Union. Certailnly, Europe, 1f it so wishes, has the tech-
nical means available to take on such a program here in twelve to
fifteen years. However, such a declision would be burdensome financlally
and a political consensus would have to be found for it, but CNES
emphasizes that "manned flights are not indispensable for the devel-
opment of commercial space applications."

This thought then produces a report on space activities in the
years 1990-2000. In this text, CNES attempts to differentiate the
programs which require only minor technological changes from those
whiech require significant 1lnvolvement in technological fields which
are not available in Eurpoe. While improvements in the Ariane launch
vehicle made up to the Ariane-4, which can put many tons of
matericl into low orbit belong to the first category of measures,
the development of the Ariane-5 (Le Monde, December 12, 1979) comes
from a concept of a second type.

Realization of thils powerful launch vehicle which can, in addition
to the heaviest satellites, put a spatial airfoil into orbit (Hermes)
which has on board a crew of astronauts, is effective because of the
engine which burns liquild hydrogen and oxygen for 60 tons of power.

This 1s not without danger. But today, the Europeans have only actually
built one six ton powered englne functioning according to this prin-
ciple.

A program requiring time and labor

Like the Ariane-5 or the Hermes alluded to in the report from CNES
the Solaris (orbital station and automated laboratory for rendezvous
and space actions) 1s a program requiring time and labor which can
only be put 1nto operation by a group of European states. It proposes
glving them a position 1in the flelds in which they have been singularly
absent: maneuvers in orbit, rendezvous and transfer of fluids between
two spaceships, telemanipulations in orbit by robots and recovery of
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missiles, except for the robots, everything which the Unlited States
and the Soviet Union have developed to a high degree.

For this purpose the Solaris system willl comprise four elements:
A long-term automatic orbital station of about 5 tons; thils auto-
mated station put into polar orbit at low altitude by an Ariane-4
type rocket engine will be equipped with attitude control, a telecom=-
mand and data processing system and an electrical power supply system
with about 10 kilowatts designed to satisfy the needs of scientific
experiments and equipment to be used on board.

An automatic transport vehicle which 1is partially recoverable like
the Soviet Soyuzes makes it possible to deliver an experiment to the
station and to return the materials produced to Earth. The transport
capability designed for return of material is 2 tons.

A telemanipulation module acts as in interface between the
vehicle and the orbital station for operations of assembly or dls-
mantling. It does not operate exclusively on automatic.

Finally, the telecommunication relays of the satellites are
similar to the American T.D.R.S.S. used during flights of the space
shuttle to permit operators on the ground to remain in constant con-

tact with the assembly system.

The project is ambitious and it can easily be seen that it can
not be done just on the European scale. For this purpose, certain
European organizations like the Cerman D.E.V.L.R. have already been
consulted by CNES which in spite of this involvement 1n the space
robot approach does not totally exclude manned flights. Rrance, it
says in its repocrt, must make the best use of cooperation with the
United States and the Soviet Union in this field and keep the possibility
of launching a space program of manned flights at some point. Also,
it has already been agreed with the Soviet Union that a French astro-
naut will fly on board a Soviet spacecraft in 1982. The infcrmation re-
ceived on that occasion will permit the organization to make 1its posi-
tion more precise, undoubtedly.
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