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Abstract: In this paper, a Quasi Z-source half bridge converter is proposed. The proposed converter employs
an LC network between the DC source and inverter circuitry to achieve the boost as well as the inversion
operation. The Quasi Z-source inverter acquire all the advantages of the Z-source inverter, which can realize
buck or boost inversion and power conditioning in a single stage with improved reliability. In addition, the
proposed Quasi Z-source inverter has the unique advantages of lower component ratings and constant dc
current from the source. Many of the boost control methods have been developed for the Z-source inverter can
be used by the Quasi Z-source inverter. The Quasi Z-source inverter has a wide range of voltage gain which
is suitable for applications in photovoltaic systems, due to the fact that the solar cell's output widely vary with
temperature and solar irradiation. A Quasi Z-source inverter prototype is built; experimental results are provided
to verify and demonstrate the special features of the proposed circuit.
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INTRODUCTION

Half-bridge converters have their switches in series,
with which the shoot-through can occur which means that
the strong current flowing through the switches makes
them broken down. Besides the AC output voltage is
limited below the DC voltage, which is named the limited
voltage problem, output of the AC voltage is sometimes
desirable to be higher than the DC voltage; furthermore an
unbalanced midpoint of input capacitors in conventional
half-bridge converters leads to large ripples making the
unstable system. To solve the unbalanced midpoint
problem, proposed the direct power control algorithm to
balance the midpoint voltage in multi-level neutral-point-
clamped (NPC) inverters. Although the method is
designed for three phase inverters and multilevel NPC, it
is also applicable to a single-phase half-bridge converter.

In common, a single-phase DC-AC inverter gets a
full-bridge inverter proposed of four switches and this
method using two converters with bipolar output
voltages. A full-bridge inverter has weak point in that the
AC output voltage is limited to below the input voltage
and a boost converter necessary be used to generate an
output voltage over input voltage [1, 2]. A single-phase
DC-AC inverter using two DC-DC converters (Buck,
Boost, Buck-boost, etc.) generates AC output voltages by

the difference of the output capacitor voltages of each
converter. Latterly, embedded Z-source DC-AC
converters with bipolar output capacitor voltage have
been proposed. The circuit diagram for Z-source half
bridge converter is shown in Fig. 1.

Therefore this kind of inverter is advantageous
because it does not need an LC output filter and their AC
output voltage levels are not circumscribed by the input
voltages. However, single-phase DC-AC inverter has a
disadvantage in that the voltage stress of the whole
system increases for that reason the output capacitor
voltage of the DC-DC converter is only unipolar on the
off-set voltage over the input voltage [3]. There is no
need to cogitate the off-set voltage and direct output
voltage of AC can be acquired from each converter. Since
the positive half-cycle of AC output voltage from one
embedded Z-source converter is inadequate by the input
voltage, it is similar as a single bridge inverter [4, 5].
But, the output voltage of Buck/Boost AC voltage can be
in the negative half-cycle voltage of the embedded ZSI, in
any case of the input voltage.

Quasi Z-Source Inverter: To solve the aforesaid
drawbacks in traditional Z-source inverter, Quasi Z-source
inverter topology is used. The operation principle and
merits of the proposed topology is explained in detail.
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Fig. 1: Z-Source Half-bridge Converter
qusst | ] peac Quasi-Z-source inverters (QZSI) gain all the
NETWORK CONVERTER advantages of traditional Z-source half bridge inverter.

LOAD

Fig. 2: Block Diagram Of Proposed System

Quasi Z-Source inverters have been developed which
feature several improvements and minimal disadvantages
when compared to the traditional ZSIs.

The Quasi Z-source inverter topologies also feature
a common dc rail between the source and inverter, unlike
the traditional ZSI circuits [6-8]. Furthermore, these Quasi
Z-source inverter circuits have no disadvantages when
compared to the traditional ZSI topologies. These Quasi
Z-source inverter topologies therefore can be used in any
application in which the ZSI would traditionally be used.
The block diagram of the proposed converter is shown in
Fig. 2.

The block diagram composed of DC source, Z-source
network, dc-ac converter and load. Input supply is from
the dc source and it is given to stability network. After
filtering and then boosting, it is given to dc-ac converter.
The output is connected to the load.

The quasi z-source inverter (QZSI) is a single stage
power converter and it is derived from the Z-source
network topology, employing a unique impedance
network. The conventional VSI and CSI have the
limitation that triggering two switches in the same leg or
phase leads to a source short and the maximum obtainable
output voltage cannot exceed the dc input, therefore they
are buck converters and it can produce a output voltage
lower than the dc input voltage. Both Z-source inverters
and quasi-Z-source inverters overcome these
problems; by utilizing the several shoot-through states.
The basic Quasi Z-source network topology is shown in
the Fig. 2.1.
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The impedance network conjugates the source and the
inverter to obtain voltage boost and inversion in a
single stage [9, 10]. It also have the features such as the
lower component ratings, reduces the switching
ripples to PV panels, causes less EMI problems and
reduced source stress compared to the traditional
Z-source inverter. The input to the proposed system
is dc voltage. The quasi Z source network will
separate this input voltage and also regulates it. So
the voltage fluctuation of the input voltage is also
controlled. This regulated voltage is given to an
inverter. So the dc voltage is transferred into ac voltage.
After this, the voltage is rectified and output voltages are
obtained.

Modes of Operation and Circuit Analysis
Active or Non-Shoot Through State: In this state the load
is directly connected to the supply through the switches,
so the equivalent circuit of Quasi Z-Source Inverter
Bridge becomes a current source. During the non-shoot
through or active state the current flow through the diode
is zero, the equivalent circuit diagram of the inverter is
shown in the Fig. 3.

By deriving the mesh equations for the above circuit
we get,

V=V, Vg (D
Vio=-Vqo 2
Vou=Ver =V, =V + Vg, 3)

Then the diode gets turned ON at this switching
state. In this condition, the current flow through the diode
becomes zero.
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Fig. 4.1: Simulation Output a) Non-shoot through QZSI

b) output voltage

¢) pulse waveform of switches and inductor current waveform
d) Diode current waveform and capacitor voltage waveform
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Fig. 4.2: Simulation Output a) Shoot through QZSI

b) output voltage

¢) pulse waveform of switches and inductor current waveform
d) Diode current waveform and capacitor voltage waveform
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Table 1: Comparison Between Shoot Through and Non-shoot Through
State

Parameters Quasi Z-source Converter Z-source Converter
Output Voltage 300v 240v
Capacitor Voltage 600v 400v
Capacitor Voltage 600v 400v
Inductor Current 25a 20a
Inductor Current 25a 20a

Zero State: During one of the traditional zero state the
load is shorted by the turning ON of upper devices or
lower devices alone, so the inverter bridge is represented
by a current source with zero value. During the zero state
the equivalent circuit diagram of the inverter is shown in
the Fig. 3.1.

Shoot-Through State: The main feature of the Quasi
Z-source inverter is the shoot through state, during this
state the devices in the same leg are switched ON. Since
there are the inductors and capacitors available in the
network this switching that lasts for a very short duration
does not impairment the switches as in the case of VSI.
The equivalent circuit diagram of the inverter bridge is
shown in Fig. 3.2.

Simulation Results

Non-Shoot Through State: In the non-shoot through
condition, the inverter is operated entirely a non-shoot
through state. The diode will conduct and the voltage on
capacitor C, will be equal to the input voltage while the
voltage on capacitor C, will be zero. The simulation circuit
and the results of Quasi Z-source half bridge converter is
shown below.

Shoot Through State: During the shoot-through state, the
switches in the same leg are switched ON at the same
time. The simulation circuit and the results of Quasi Z-
source half bridge converter is shown below.

CONCLUSION

Thus the proposed Quasi Z-source inverter inherits
all the advantages of the Z-Source inverter and the feature
merits are highly unique. It can recognize buck or boost
power conversion in a single stage with a wide range of
profit that is well suited for applications in photovoltaic
power generation systems. The proposed Quasi Z-source
inverter has the advantages of continuous input current,
dwindle source stress and the lower component ratings.
Moreover, the converter has been examined in two
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different conditions, including the shoot-through and
non-shoot-through conditions. Finally simulations and
experiments have been sustained out to validate the
efficacy of the proposed converter.
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