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Kurzbeschreibung:

The new space age has begun, with the Moon as one of its primary destinations. An increasing number of
governmental and private entities are conducting or planning missions to the lunar surface. These missions
are increasingly incorporating mobile platforms, such as lunar rovers of various sizes, which can be deployed

from a lunar lander, and expand (surface) exploration
capabilities. At the core of these mobile research platforms lies
the electric drive system. In addition to energy storage, key
components include power conversion and the electrical
machine, which are essential for reliable and efficient operation.
In the scope of this growing interested, an overview of the
associated challenges and potential solution approaches to aid
the growing number of power electronics and electrical machine
engineers in developing such systems was developed.

The unique environmental constraints and design requirements
imposed by lunar surface conditions were investigated. The
diversity of lunar rover missions, emphasizing the dependence
of system design on mission objectives, landing site selection,
and mission sequence were highlighted. The architecture and
components of the electrical power and thermal control system,
considering both power generation/distribution and thermal
management strategies were detailed. Power electronics for
lunar rovers, covering the influence of environmental stressors
on semiconductor behavior, device selection, integration
approaches, and considerations for converter topology selection
were reviewed. The specific demands for electric machine
design for lunar surface mobility were addressed.
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Figure: Simplified electric drivetrain
schematic of a lunar rover.

Figure: Unmanned Exploration
Laboratory (UEL) Haetae 4-wheel
medium-sized rover concept.



