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Telecommunications (ARTES) programme,

Thales Alenia Space has developed a new
generation of high-power ultra-lightweight
solar arrays for telecommunications satellites.
Thanks to close cooperation with its industrial
partners in Furope, the company has generically
qualified a solar array io meet market needs.
Indeed, three flight projects were already using
the new design as qualification was completed.
In addition, the excellent mechanical and
thermal behaviour of the new panel structure
are contributing to other missions such as
Pleiades and LISA Pathfinder.

Funded by ESA’s Advanced Research in

Introduction
The standard ‘Solarbus’ solar array of
Thales Alenia Space for the Spacebus
telecommunications satellite platform
was designed in 1998. The flight-proven
technology deploys modular panels,
using patented frictionless hinges, to
provide up to 13 kW end-of-life (EOL)
power with an EOL power-to-mass ratio
of 48-50 W/kg, the best now available.
Thanks to the close cooperation with
the Spacebus satellite team, exactly the
same design has been used for all of the
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Preparing a full-scale panel for thermal-vacvum tests

Development Based on Design Heritage
The overall goal of this huge develop-
ment effort is that the optimised
mechanical structure will support
continuous improvements in the electrical
architecture over the next 10 years. After
this robust generic development, proto-
flight qualification will be provided by
the first flight project.

Design targets

The new design is based on the fact that,
during the three major life phases of a
solar array (launch, deployment and
orbital life), the structural needs of the
central panels are more important than
for the lateral panels. The novelty of the
LPS design rests on this difference,
allowing the lateral panels to be half as
thick as the central panels.

A central mast has a yoke plus two,
three or four central panels. When more
power is needed, lateral panels are
added. The stowed configuration is the
key to this innovative design. The panels

www.esa.int

are stacked at launch so that the ultra-
thin lateral panels are protected between
two ‘structural’ central panels. Shims
keep the launch loads away from the
lateral panels.

This approach allows several config-
urations, with two or three panels in line
and zero to six lateral panels.

Step-by-Step validation
Qualification was achieved using a step-
by-step approach that limited the risk
during the programme. The first test
campaign characterised the shims’
dynamic behaviour during launch. A
second text validated the load path
through the shims, tuned the shims and
validated the model’s stiffness linearity.
Thanks to these two main tests at the
start of the development process, it was
possible to model the shim character-
istics and to build a global mathematical
model that represents the entire solar
wing. Using this model, a detailed
analysis was performed to size the new

Preparing for the acoustic vibration test to simulate the rigours of
launch

substrates and the mechanical architec-
ture of the 4-10-panel wing configura-
tions.

Additional intermediate tests were
performed on half-scale panels to verify
early on the integrity of the solar cells
after the vibration tests.

In addition, new manufacturing pro-
cesses were developed for the light-
weight panels, together with a robust
database for mechanical and thermal
design. Compatibility with all cell and
bonding processes were verified via
lifecycle testing. Finally, full-scale panels
equipped with GaAs, silicon cells and
representative cell dummies were subjec-
ted to thermal vacuum cycling.

In addition, the full Assembly, Inte-
gration and Test sequence was validated.

Conclusion
The first two steps of this development
programme are completed. Three
commercial flight projects are already
running using silicon high-efficiency
cells for 15 kW EOL power. The use of
GaAs cells is then foreseen to provide
more power or reduce the number of
panels. GaAs cells will allow the LPS
architecture to satisfy future market
needs easily. It will be possible to reach
23-29 kW BOL in a 7-panel configura-
tion; more can be achieved because the
LPS design offers 10 panels per wing.
@ esa
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