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ABSTRACT

The multiple-source multiple-load power electronic converter systems are increasingly
gaining popularity due to their ability to integrate different power sources, storage elements and
diverse loads. Usually, such systems require different power electronic converters for integrating
diverse sources and loads (AC or DC), which reduces the flexibility in power management. In
this thesis, multi-frequency (MF) based unified power electronic converter systems are presented
to simultaneously cater the AC and DC load demand. The proposed MF-based converters
minimize the interaction among the sources and effectively supply different frequency
components. Thus the complexity in power management is reduced and flexible integration of

AC as well as DC loads is achieved.

In this thesis, the concept of transferring average power at multiple frequencies is discussed
with the help of the principle of orthogonal power transfer and superposition theorem. Apart
from investigating the impacts of transferring power at multiple frequencies, the thesis aims at in
bringing out such topologies which are capable of integrating different electrical power sources
(AC or DC) irrespective of its frequency of generation, form a MF bus, transfer power over a
common line and extract/convert them at the load side. In these topologies, independent

operation of sources is achieved by transferring power at multiple frequencies.

It is shown that power transfer at multiple frequencies offers several new possibilities such
as source-decoupling, independent operation of sources, selective power transfer among desired
terminals and flexibility in power management. Finally, the feasibility of transferring electrical
power at multiple frequencies is tested with the help of laboratory-scale prototype systems as
proof-of-concept (poc). For this, passive filter based and power electronic converter based
systems are presented in the thesis. The simulation and experimental results along with the

theoretical analysis validate the effectiveness of the proposed MF based power transfer concept.
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