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Keywords: Abstract: With the environmental restrictions created for
inverter, fossil fuels and the reduction of its resources, nowadays the
quasi Z-Source, trend towards renewable energy has significantly increased
active quasi Z-Source, and developed. With the advancement of technology and

high voltage gain,

ower tools, the potential required for the exploitation of
PV systems. P P a P

renewable energies such as solar, wind, water, and fuel cell
energy has improved much. With the introduction of power

converters, the ground was created for the exploitation of
renewable energies; since impedance source and quasi-
impedance source converters were one of the best options for
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stress, and less switch compared to the previously presented
topologies. Also, this topology has the ability to operate with
different modulation coefficients. The impedance source
converter is able to solve some limitations of the usual
voltage source and of current source inverters. It, also, has
the ability to increase and decrease the voltage. The ability to
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converters a powerful and practical interfaces for renewable
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impedance source inverters, despite the input current and low
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input current, the suddenness of the current at the moment of
starting, and the high voltage stress of the capacitors, which
cause the selection sensitivity and reduce the lifetime of the
components.
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Extended Abstract

Research Aim

The most common topologies used today in energy
conversion and drive systems of power electronic
machines are impedance source and quasi-impedance
source inverters. In this study, an improved structure
for quasi-impedance source inverters is introduced,
which has a higher boost factor, current stress,
capacitor voltage stress, and lower key voltage stress
than the previously presented structures. This
structure also has the ability to operate with different
modulation coefficients. The impedance source
converter is able to overcome some of the limitations
of conventional voltage source and current source
inverters and also has the ability to increase and
decrease voltage. The ability to decrease and increase
voltage turns impedance source converters into a
practical source for renewable energy applications.
The impedance source inverter can overcome some of
the limitations inherent in conventional inverters. It
has the capability both to increase and to decrease
voltage, making it a practical solution for renewable
energy applications where voltage regulation is
crucial. By leveraging the advantages of impedance
source converters, this study aims to present a
structure that enhances efficiency, reduces component
count, and optimizes performance. Following the
introduction of the proposed inverter, its operating
principles will be thoroughly explained. A
comparative analysis with existing topologies will
then be provided, highlighting key advantages and
improvements. To validate the theoretical discussions,
computer simulations as well as practical
measurement results of the inverter’s performance
will be presented.

Research method
The proposed inverter seeks to increase the
conversion factor while maintaining input current
continuity and a common ground. By ensuring the
continuity of the input current, system efficiency can
be improved, and voltage fluctuations can be
minimized. Furthermore, an effort has been made to
reduce the number of passive components in the
impedance network while preserving the inverter’s
performance. This reduction in component count not
only contributes to lower manufacturing costs but also
enhances overall system reliability.
MATLAB/Simulink software was employed for
simulation purposes to verify the performance of the
proposed inverter. The simulations provided detailed
insights into the behavior of the inverter under various
operating conditions. Additionally, a prototype of the
suggested  converter was  constructed, and

experimental measurement tests were conducted.
These tests provided the real-world validation of the
simulation results, ensuring that the proposed
improvements translated into practical benefits.

Findings

The simulation results demonstrated that the proposed
inverter structure achieves a higher conversion
efficiency compared to traditional impedance and
quasi-impedance source inverters. By optimizing the
impedance network, the inverter exhibited improved
voltage gain while minimizing current stress on
components. The prototype implementation further
confirmed these findings, with measurement results
closely aligning with the simulation predictions. Key
performance indicators such as efficiency, harmonic
distortion levels, and voltage stress on components
were all found to be improved in the proposed
topology.

Conclusion

Previously presented inverters have exhibited several
disadvantages, including low gain factors, switching
dead time issues, high harmonic distortion, low output
efficiency, inrushing input current, and economic
inefficiencies. While impedance source inverters have
addressed some of these challenges, their
discontinuous input current and the voltage stress
imposed on switches and elements still posed
economic and technical concerns. The introduction of
quasi-impedance source inverters marked a significant
evolution in the field of boost inverters. These
inverters successfully mitigated the limitations of both
conventional boost inverters and impedance source
inverters. Although initial quasi-impedance source
inverters had lower amplification  factors,
advancements in passive and active elements led to
substantial improvements in their performance.
Further developments introduced inverters with active
switches within the impedance network, which not
only enhanced the amplification factor but also
reduced the number of passive and active elements. In
this research, a quasi-Z-source inverter of this nature
was introduced and examined. Through targeted
innovations and optimizations, the proposed topology
achieved greater efficiency and productivity. The
findings suggest that the improved quasi-impedance
source inverter provides a more economically viable
and technically superior solution for energy
conversion applications, particularly in renewable
energy systems.
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