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Development of a Dynamic Model of a Rotary
Transformer for Rotor Current Observation in
Electrically Excited Synchronous Machines

Simulation

Electrically Excited Synchronous Machines
(EESM), in contrast to Permanent Magnet
Synchronous Machines (PMSM), do not require
the use of rare earth elements. Furthermore, they
offer superior efficiency in the partial load and
field-weakening regions. Consequently, they are
now being utilized as traction drives by
manufacturers such as BMW. The primary
disadvantage of an EESM is the wear-prone slip
ring, which is necessary to transfer current to the
rotating rotor.

Slip rings can be replaced through wireless power
transfer (WPT). In particular, the uncompensated
rotary transformer represents a promising
approach. However, when using an inductive
excitation system, the rotor current can no longer
be directly measured. Since this current is
essential for the operation of the EESM, it must be
observed. The objective of this student thesis is to
derive a detailed analytical model of the
uncompensated transformer and, based on this,
to investigate and demonstrate methods for rotor
current observation.

Fig.1: Exemplary rotating WPT system for an inductive
electrically excited synchronous machine
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Literature research on models for
uncompensated rotary transformers
Literature review regarding rotor current
observation for uncompensated rotary
transformers
Modeling of the uncompensated WPT
system with a stepwise increase in detail:
o Diode forward voltage / MOSFETs
o Transient behaviour
Simulative validation of the model
Derivation of system design guidelines
Derivation of rotor current observation
methods based on the dynamic model
Simulative feasibility study of rotor current
observation




