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Abstract:

Nowadays, energy prices are much more volatile due to rising in the use. It concerns us in terms of
power supply security and climate crisis because 85% of worldwide energy usage is generated with non-
renewable energy which creates pollution in the air and is one of the main sources of climate change issue.
Thus, One of the most possible alternatives for energy supply in every sector is solar-based energy.
Advanced technologies based on solar panels such as concentrated PV cells (CVP and HCVP) are used in
power generation which has an efficiency rate of up to 41%. There are also many other sly-SI) which is
largely used by us for power generation at home and many more types of solar panels for various
purposes. The solar panels convert the energy from the sun and store it in the battery from which inverters
are used to supply to the home,grid, electrical appliances, etc. Thus, my project efforts have been focused
on studying and reviewing different topologies of Z-source inverters mainly four, and have a conclusion
about which is most suitable for solar energy applications.

At first, based on the system a Simulink model was created and the performance evaluation of different
topologies of the Z source inverter was implemented successfully. With this successful design of the
overall Z source inverter and topologies. The same model is used for the Z source inverter with PV array
at the input. The use of PV array introduces a problem of the algebraic loop. This problem is overcome by
using a Switch to auto algebraic loop solver algorithm. The work presented here has strong implications
for Z-source inverters and their topologies and help solve the problem of power conversion. Topologies we
analyzed in terms of line voltages, phase voltages,capacitance stress, and economically.

Keywords — Z Source Inverter, Impedance Source Inverter, Z Source Inverter With Solar Input
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are also indiscreetly used in the conversion of
I. INTRODUCTION power supply. [2]

An inverter is a device that converts dc power  One of the optimistic inverters in today world of
into ac power to the desired frequency voltage. It is power electronics is the z source inverter and its
designed for the backup of energy from the topologies. ZSI utilizes the shoot-through the state
separately charged batteries such as solar energy to boost the incoming voltage which improves the
which we store in the battery and use with the help inverter credibility & increases its field of
of an iverter.[l] It provides ac power by application.[3] Meanwhile, in correlation with other
converting the dc power which is stored in the PE (power electronics) devices or converters, it
batteries. An inverter is a useful electrical device gives buck-boost capability with single-stage
that is used in powering the electronic equipment DC/AC conversion with less capacitor volume, low
which is rated or used at the ac mains voltage. They cost & high efficiency due to the fewer components.
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Thus, It the makes z source inverter very
competitive and favorable topology for general and
solar applications also.[4]

It consists of two inductors, one diode, two
capacitors, & six semi-conductor switches. The ZSI
is a two-port circuit which is an X shape where the
paired network LC, e.g. Impedance placed between
the input DC voltage source & the inverter switches
is shown in figure 1.[5]

Z-source inverter uses the shoot-through states to
boost the DC link voltage of the inverter which can
not be done in traditional or conventional voltage
sources of inverters. This single-stage boosting
literally decrease the size, lower the system cost,
and increases the efficiency & credibility of the
power electronic converters. Thus, It makes the z
source inverter performance better than the boost
converter with a voltage or current source inverters
in a comparison of the cost, size, efficiency, and
credibility. [7]

A. Classical Zsi Drawbacks

Despite the specified qualities, the classical
voltage-feed ZSI also suffers from downsides :
* [arge start-up current
* Non-Continuous input current
* Less boost factor
* Stress of semi-conductor switches &

higher capacitor voltage
Thus, These factors drive the researchers to
outstretch the extent to bring the additional
fundamental developments of the z source
inverters and its came up with their different
types of its topologies. [8]

B. Topologies

A range of different types of z source inverters
are derived in this project mainly with the help of
traditional type, quasi-types z source inverter,
switching and coupled types source inverter.[9] The
improvement in the z source inverter is basically
done by re-arranging the present or adding
additional elements in the basics architecture.
Different topology of z source inverter provides a
distinct characteristic & needs respective to its
applications.[10]
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The topologies of zsi networks have developed
these purposes :
* To obtain the large-density power conversion
* To extend the range of voltage gain inverter
* To obtain the application-oriented
adaption and correction
e To lower the elements cost & count [11]
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Figure 1 : Classical Z-source inverter

C. PV SOURCE ZS1

Renewable or sustainable energy 1is easily
accessible and easily reachable everywhere. It is the
most un-costly technology in which infrastructure is
revamping very fast. There are many sustainable
energy sources such as wind energy, hydro energy,
geothermal energy, solar energy, etc. All are very
important & useful in power generation but solar
energy is the most popular among them because it
is noiseless and can be obtained in a substantial
amount and also it has a long life, more portable
than other sources of power generation with small
adjustments.[12]

Thus recently, The task for a renewable &
reliable energy system majorly increasing & the use
of this as alternative energy especially the solar to
lower the dependence on the non-renewable energy
is becoming essential & important.[13] The
renewable energy power generation in the electrical
grid causes several issues to the management
capability & stability of the system.[14]Mostly the
production of renewable energy needs the broad
uses of the power electronics converters to obtain
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the necessary electrical conversions for efficiency
enhancement & grid unification.[15]

The use of sustainable energy in inverters iS now
becoming common, efficient & compact use. Thus,
to use renewable energy especially solar in the z
source inverter we replace the dc input voltage
source with a solar input source (PV Array) shown
in figure 2. Solar energy is, noiseless, environment
helpful, longer life with little maintenance, highly
mobile, compact, and transferable in a comparison
to other sources of power generation.[16] The Z-
Source Inverter has been also classified as
appropriate for household PV systems because of
the single-stage inversion and voltage boost
capability. we will use the solar as an input (PV
Array) on the above-mentioned different topologies
and also gets the conclusion from it.[17]
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Figure 2 : PV Source Z-source inverter

II. VOLTAGE CONTROL

We use phase-controlled rectifiers, chopper, ac
voltage regulators, etc. in the circuit and cascade,
and this control to control the voltage technique It is
also known as the ‘External control technique’. But
this technique will increase the size of the circuit,
power stages, loss, and cost. Hence, we should
prefer the internal control technique, for example,
the PWM control technique inverter.[18]
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A. PWM Control Technique

Pulse-width modulation, or pulse duration
modulation, is a way of reducing the power of an
electrical signal, by efficiently chopping it into
discrete parts. With the help of the pulse wide
modulation (PWM) control system, we can get the
variable ac as a response and by selecting the
appropriate pulse width range we can eliminate the
harmonics, which represents the improvement of
the load voltage waveform.[19]

Sinusoidal PWM -

SPWM shown in figure 5 is the most commonly
used method, In carrier-based PWM techniques
where the desired output is obtained by comparing
the desired waveform with a higher frequency wave
usually a triangular wave circuit shown in figure
3.[20]SPWM is used to control the voltage and the
modulating signal is sinusoidal voltage with the
following impedance present-

1. The instantaneous value of the modulating signal
should not exceed the peak of the carrier signal.

2. The frequency of the carrier signal should be
much larger than that of the modulating or
reference signal.ie.integral multiple of the reference
signal frequency.

The intersection of the reference wave and the
carrier wave determines the switching instant and
commutation of the modulated pulse.[21]In SPWM,
both waveforms are compared, when the sinusoidal
wave circuit shown in figure 4 has a higher
magnitude than the carrier wave, the comparator
output is high. The output of the comparator is
progressed in a trigger pulse generator, which
makes the inverter output voltage such that its pulse
width is proportional to the comparator pulse
width.[22]

Figure 3 : Pulse Generator
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Figure 4 : Sinusoidal wave circuit
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Figure 5a : SPWM

B. Modulation Index:

The ratio of the reference peak and the carrier wave
is called the modulation index (MI). The Mi output
voltage controls the harmonic content in the
waveform. The magnitude of the output voltage
fundamental component is proportional to
Modulation Index. The maximum value of the
Modulation Index is unity.[23]If we increase the
number of pulses per half cycle then the order of
the major harmonic frequency increases. And the
high-frequency harmonics are easy to eliminate and
the filtering cost is also low. But higher frequencies
lead to higher switching losses, so a balance needs
to be maintained between filtering requirement and
inverter efficiency.[24]If the Modulation Index is
greater than 1 then lower-order harmonics appear in
the pulse width and the output is no longer a
sinusoidal function of the pulse's angular position.

Carrier Wwowve .
Reference wawve

Figure 5b : Reference & Carrier Wave
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Let be the modulating signal be a sinusoidal
amplitude Vr(reference wave),And the amplitude of
a triangular wave is Vc(Carrier wave)(Figure 5b).
[26]

Then the ratio :

MI =Vr/Vc is known as modulation index.

For SPWM, the modulation index (MI) should be
less than 1.0.

III. ZSIOPERATION
The basic circuits include an SPWM unit,z

source, switching device (inverter), three-phase
load, a dc voltage source, and PV array(solar) for
PV simulation.[27]The alteration of DC current
to AC current is done by conversion of energy
which is stored in the dc voltage source e.g cell
or a battery, into an alternating voltage source.
This is done by basically using the inverter
take
MOSFETSs which consistently go on and off, and

switching devices in this case we
then they transfer to the three-phase load system,
and the pulses that generate from the Sinusoidal
Pulse Width Modulation (SPWM) go to the

primary side of the switches in Figure5c.[28]
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Figure 5c : Block diagram of ZSI
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A. Mathematical Analysis of ZSI

As we know there are two types of shoot & non-
shoot through the state. Let the C1 and C2 be the
capacitors of the circuit & L1 and L2 are the
inductors of the circuit which have the same
capacitance & inductance values each. Thus the Z-
source inverter circuit becomes symmetrical shown
in figure 6.

Figure 6 :An equivalent circuit when z source inverter in shoot through state

In the shoot-through state of the z source network
inverter side is shorted during the interval of time
TO.

Thus,C1=C2=C and L1=L2=L

Therefore;

VC1 =V(C2=VL1=VL2 = VL=VC

Vd=VC+ VL =VC + VC =2*VC ....() [29]
Alternately,In non-shoot through active state
current goes through z source network or its
topologies across inverter to connect the alternating
current load during the time interval of time T1.The
Z-Source network of the inverter side can be
represented by a circuit diagram as shown in figure
7.

Vit
» : vl N
VdcT g "
Source | Iz !lnverter
Side ! 1 Side

Figure 7 :An equivalent circuit when z source inverter

in non - shoot through state

Following equation can be written as now :
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VL =Vdc - VC
Vd =Vdc
Vi=VC-VL

Now,By putting VL = Vdc - VC

Vi = VC-(Vdc - VC) =Vc - Vdc + VC = 2VC -
Vdc ....dI)

Now,By average the voltage across z source
inductor over O to T switching period

VC =T1/(T1-TO) Vdc....(1II)

The peak voltage of the DC link across the inverter
bridge is :

Vi=2*VC-Vdc

=2*[T1/(T1-TO)Vdc]-Vdc

1/(1-2T0/T)Vdc...(AV)

Vi=B*Vdc....(V)

Where, T=Switching Period of the inverter,B=Boost
Factor of the inverter

The peak alternating current phase voltage of a Z-
source network are :
Vac = M*Vi2 =
Modulation Index.[30]

Iv.

B*M.Vdc/2 ;Where M=

SIMULATION

The output ac voltage of the Z-source inverter
and their topologies will be Vac = M*Vi2 =
B*M*Vdc/2 (Theoretically); Where M=
Modulation Index. Thus we will now obtain the
output voltages result from the simulation and
concludes their topologies.

Table 1: System parameters :

S 40K, L., 10 mh
M; 0.8 Cn 10 uf
D; 0.3 R 10 ohm
Ve 150V Lac I5x 10°H
I, 40 Cac 10x 10°F
T, 30°c Pv 412V

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 1148




International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 1, Jan-Feb 2025

A. Simulation of Z Source Inverter Topologies
With Dc Source Input Voltage

In this project we mainly go through the four
topologies of the Z-source inverter and they are :

1. Traditional Z-Source Inverter

2. Quasi Continuous Input Current
Z-Source Inverter

3. Quasi Lower Capacitor Voltage
Z-Source Inverter

4. Coupled Inductor Z-Source Inverter

5. Switching Inductor Z-Source Inverter
Thus we now go through the simulation :

A.1. Traditional Z -source Inverter
The traditional ZSI is shown in below figure
8.According to its working principle and its
traditional topology :
Ui = 1/1-2D0*Udc =BUdc
UC = 1-D0/1-2D0*Ud
Where:
B = Boost factor.
DO = Duty ratio (Shoot Through)
UC = Capacitor voltage
Ui = Boost side voltage
Udc = DC supply voltage

Simulink Model :

TRADITIONAL 2 SOURCE IWVERTER

a—{m| 4
B e —
’ L o
w—v{(m| |
wt—{ il
A Mo | o[-
AT .

ZSource

Switching Device

Figure 8 :Traditional z Source inverter
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Figure 9 : Line voltage graph of traditional z source inverter
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Figure 10 : Phase voltage graph of traditional z source inverter

A.2. Quasi Continuous Input Current Z-Source Inverter

In figure 11 is the continuous input current z
source topology. It is an asymmetric structure, The
inductor is connected with the dc source power
supply in series to make the input current of Z-

source inverter continuous. This topology
effectively simplifies the filter circuit & reduces the
system cost.
Simulink Model :

j

Figure 11 :Quasi continuous input current z source inverter
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Graphs :
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Figure 12 : Line voltage of quasi continuous input current z source inverter
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Figure 13 : Phase voltage of quasi continuous input current z source inverter

A.3. Quasi Lower Capacitor Voltage Z-Source Inverter

Lower Capacitor Voltage Z-Source Inverter in
figure 14 .The cathode position of the capacitor is
adjusted On the grounds of the above topology figure
11.With the dc power supply it makes the capacitor
voltage continuous, in the meantime it reduces the
capacitor voltage because of it.

Simulink Model :

e

Figure 14 :Quasi lower capacitor voltage z source inverte
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Graphs :
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Figure 15 : Line voltage of quasi lower capacitor voltage z source inverter
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Figure 16 : Phase voltage of quasi lower capacitor voltage z source rinverter

A.4. Coupled Inductor Z-Source Inverter
Coupled-inductor Z-source inverter is in figure 17
which increases the number of quasi z source
network which reduces the voltage stress of
electrical elements.This topology of z source
networks can’t change the boost capability.

Simulink Model :

Figure 17 :Coupled inductor zsi
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Graphs :
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Figure 18 : Line voltage of coupled inductor zsi
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Figure 19 : Phase voltage of coupled inductor zsi

A.5. Switching Inductor Z-Source Inverter

Switching Inductor Z-Source Inverter topology is
in figure 20 in which switch inductor use in place of
the inductor.Different from the traditional
topologies of z source inverter this topology adds
three diodes and one inductor to each inductor
circuit. This topology increases the boost capacity

greatly but the cost increase also.

Simulink Model :

=)

HEEEEE

Figure 20 : Switching inductor zsi
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Figure 21 : Line voltage of switching inductor zsi
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Figure 22 : Phase voltage of switching inductor zsi

B. Simulation of Z Source Inverter Topologies
With Pv Array (Solar) Input Voltage

In this project simulation we again go through the
same four topologies of the Z-source inverter and
they are :
1.PV-Traditional Z-Source Inverter
2.PV-Quasi Continuous Input Current Z-Source
Inverter
3.PV-Quasi Lower Capacitor Voltage Z-Source
Inverter
4.PV-Coupled Inductor Z-Source Inverter
5.PV-Switching Inductor Z-Source Inverter
Thus, we now go through the same simulation
components again but only DC voltage source will
be replaced by PV array source which will have two
constants which is irradiance and temperature. The,
value and the working features of components
beside source will be same.In this project
simulation basically we focused on the voltage gain
(Line & Phase Voltage) in the simulation by the
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inverter when connected to a solar or pv array B.2. PV-Quasi Continuous Input Current Z-Source Inverter

source.
B.1. PV-Traditional Z-Source Inverter

Simulink Model :
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Figure 23 : PV-Traditional zsi
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Figure 24 : Line voltage of pv-traditional zsi
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Figure 25 :Phase voltage pv-traditional zsi
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Simulink Model :

Figure 26 : PV-quasi continuous input current zsi
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Figure 27 : Line voltage of pv-quasi continuous input current zsi
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Figure 28 :Phase voltage of pv-quasi continuous input current zsi

Page 1152



International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 1, Jan-Feb 2025

Available at www.ijsred.com
B.3. PV-Quasi Lower Capacitor Voltage Z-Source Inverter B.4. PV-Coupled Inductor Z-Source Inverter

Simulink Model : Simulink Model :

P-Lower Capacitor Voltage Z Saurce Inverter
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Figure 29 :PV-Quasi lower capacitor voltage zsi Figure 32 : PV-Coupled inductor zsi
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Figure 31 :Phase voltage of pv-quasi lower capacitor voltage zsi EMMMWW‘WWMM WWWW WM

Figure 33 :Line voltage of pv-coupled inductor zsi
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Figure 34 : Phase voltage of pv-coupled inductor zsi
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B.5. PV-Switching Inductor Z-Source Inverter V. RESULTS

TABLE 1
Five Different Topologies of Z-source Inverters
With Dc Source Input Voltage Performance

Simulink Model :
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Figure 35 : PV-Switching inductor zsi 1. j 1/ 239 | 159 194
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Figure 36 : Line voltage of pv-switching inductor 3. x 239 | 159 44
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TABLE 2

Five Different Topologies of Z-source Inverters

With Pv Array Input Voltage Performance
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VL CONCLUSIONS

ZS1 bears down the downside of the traditional
sources of inverters e.g CSI & VSI. It improves the
efficiency and the performance remarkably as it has
the buck-boost operation of the inverter with less
power loss, lower cost, and a rise in efficiency. Z
Source inverter has more attractive power
conversion than another inverter.

We discussed the Z-source inverter and its five
topologies in this paper and it is simulated by the
MATLAB software and its toolbox. The various
topologies results can be analyzed from TABLE
ONE & TABLE TWO. The two topologies in S.no
3 & 4, have a noticeable effect on the lowering of
the capacitor voltage & boost capacity of both the
topologies are equal, and other topologies S.no.5
has increased the boost capacity of the inverter but
the input current & capacitor voltage are also
increased and it directly increases the cost of the
whole system. The quasi topologies with the power
supply ensure the boost capability and also it has
lower capacitor voltage. These improved and
efficient topologies will be widely used in wind
power, fuel-cell, and other new energy
generations.Also, From the same topologies of ZSI
but with a PV array source (solar power)it
overcomes the limitation of traditional solar
inverters. It increases efficiency and performance
with low cost and less power loss.

A zsi is a remarkable achievement for the
researcher as they deliver high boost output than
input with an efficiency that comes up with a low-
cost model too.The lower boost capacity high
capacitor volume are yet an area to a work on for
the researchers. Meanwhile, A z source inverter has
remarkable power electronic device in conversion
and it's the best replacement of traditional inverters
in the coming days.

REFERENCES

[11  X.Fang, G. Gao, L. Gao and B. Ma, "Three-phase voltage-fed quasi-Z-
source AC-AC converter," in CES Transactions on Electrical Machines
and Systems, vol. 2, no. 3, pp. 328-335, September 2018, doi:
10.30941/CESTEMS.2018.00041.

2] F.Z. Peng, M. Shen and Z.Qian, "Maximum boost control of the Z-
source inverter," IEEE Trans. Power Electr., vol. 20, no. 4, pp. 833-838,
Jul. 2005.

ISSN : 2581-7175

©I1JSRED: All Rights are Reserved Page 1155



International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 1, Jan-Feb 2025

(3]

(4]

(5]

(6]

(71

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Siwakoti, Y.P., et al.: Impedance-source networks for electric power
conversion part I: A topological review. IEEE Trans.Power Electron.
30(2), 699-716 (2015)

Fang Zheng Peng, "Z-source inverter," in IEEE Transactions on
Industry Applications, vol. 39, no. 2, pp. 504-510, March-April 2003,
doi: 10.1109/T1A.2003.808920.

N. Kshirsagar, P. D. Debre, A. Kadu and R. Juneja, "Design of three
phase Z-source inverter for solar photovoltaic application,” 2017
International Conference on Innovations in Information, Embedded
and Communication Systems (ICHECS), 2017, pp. 1-6, doi:
10.1109/ICIIECS.2017.827

ZHANG Yan, LIU Jinjun, DONG Zhuo, et al, “Maximum boost
control of diode-assisted buck-boost voltage-source inverter with
minimum switching frequency”, IEEE power Electron, vol. 32, no. 2,
pp. 1533-1547, Feb. 2017.

CHEN Henglin, ZHAO Huan, “Review on pulse-width modulation
strategies for common-mode voltage reduction in three-phase voltage-
source inverters”, IET Power Electron., vol. 9, no. 14, pp. 2611-2620,
Nov. 2016.

Rana Nira, Kumar Mukesh, Ghosh Arnab, et,al, “A novel interleaved
tri-state boost converter with lower ripple and improved dynamic
response”, IEEE Ind. Electron., vol. 65, no. 7, pp. 5456-5465, Jul.
2018.

Shahir Farzad Mohammazadeh, Babaei Ebrahim, Farsadi Murtaza,
“Voltage-lift technique based nonisolated boost DC-DC converter:
analysis and design”, IEEE power Electron, vol. 33, no. 7, pp. 5917-
5926, Jul. 2018.

Peng Fangzheng, “Z-source inverter”, IEEE Ind Appl, vol. 39, no. 2, pp.

504-510, Sep. 2003.

S. Bayhan, P. Kakosimos and H.Abu-Rub, “Model predictive control
of five-level H-bridge neutral-point-clamped qZS

Sachin Jain and Vivek Agarwal “A Single-Stage Grid Connected
Inverter Topology for Solar PV Systems with Maximum Power Point

Tracking” in 2007 IEEE Transactions on Power Electronics, Vol.22, no.

5,September 2007.

Ishwar Singh Chandral, Tikeshwar Gajpal “Impedance Source
Converter for PVApplication and Stand Alone

Xiong, Yuansheng, Suxiang Qian, and Jianming Xu. "Single-Phase
Grid-Connected Photovoltaic System Based on Boost Inverter." Power
and Energy Engineering Conference (APPEEC), 2012 Asia-Pacific.
IEEE, 2012.

Zaki, A. M., S. I. Amer, and M. Mostafa. "Maximum power point
tracking for PV system using advanced neural networks technique."
International Journal of Emerging Technology and Advanced
Engineering 2.12 (2012).

Benadli, Ridha, Brahim Khiari, and Anis Sellami. "Three-phase grid-
connected photovoltaic system with maximum power point tracking
technique based on voltage-oriented control and using sliding mode
controller.” Renewable Energy Congress (IREC), 2015 6th
International. IEEE, 2015.

Li, Yuan, et al. "Quasi-Z-source inverter for photovoltaic power
generation systems." Applied Power Electronics Conference and

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

Available at www.ijsred.com

Exposition, 2009. APEC 2009. Twenty-Fourth Annual IEEE. IEEE,
2009.

Park, Jong-Hyoung, et al. "Grid-connected PV system using a quasi-Z-
source inverter." Applied Power

Fang Z.Peng “Z-source inverter”, in IEEE Transactions On Industry
Applications, vol.39, no.2, March/April2003,pp. 504-510.

Miaosen Shen, Alan Joseph, Jin Wang, Fang Z. Peng and Donald J.
Adams, “Comparison of Traditional inverters and Z-Source inverter”,
in IEEE Power Electronics Specialists Conference(PESC),no.
36,16June 2005, pp 1692-1698.

Sachin Jain and Vivek Agarwal “A Single-Stage Grid Connected
Inverter Topology for Solar PV Systems with Maximum Power Point
Tracking” in 2007 IEEE Transactions on Power Electronics, Vol.22, no.
5,September 2007.

Ishwar Singh Chandral, Tikeshwar Gajpal
Converter for PV Application and Stand Alone
N. R. Sreeprathab and X. F. Joseph, "A survey on Z-source inverter,"
2014 International Conference on Control, Instrumentation,
Communication and Computational Technologies (ICCICCT), 2014,
pp- 1406-1410, doi: 10.1109/ICCICCT.2014.6993182.

Banaei Mohamad Reza, Dehghanzadeh Ali Reza, Fazel Ali, et al,
“Switching algorithm for single Z-source boost multilevel inverter with
ability of voltage control”, IET Power Electron., vol. 6, no. 7, pp.
1350-1359, Aug. 2013.

Femao pires V, Cordeiro Amando, Foito Daniel, et al, “Quasi-Z-
source inverter with a T-type converter in normal and failure mode”,
IEEE power Electron, vol. 31, no. 11, pp. 7462-7470, Nov. 2016.

F. Gao, P.C. Loh and D.M. Vilathgamuwa , “Five-level Z-source
diode-clamped inverter”, IET Power Electron, vol. 3, no. 4, pp. 500—
510, Apr. 2010.

J.Khajesalehi, M. R.Tavakoli and A.Mahmoodi, “Adaptive harmonic
elimination in a five level Zsource inverter using artificial neural
networks”, Power Electronics Drive Systems and Technologies
Conference, 2014, pp. 255-260.

M. R. Banaei, A. B. Oskouei, and A. Dehghanzadeh, “Extended
switching algorithms based space vector control for five-level quasi-Z-
source inverter with coupled inductors”, IET Power Electron., vol. 7,
no. 6, pp. 1509-1518, Jun. 2014.

X. G. Wang and J. Zhang, “Neutral-point potential balancing method
for switched-inductor Z-source three-level inverter”, J Electr Eng
Technol, vol. 12, no. 93, pp. 1203-1210, May. 2017.

DEQING YU, QIMING CHENG and JIE GAO, “Three-level neutral-
point-clamped quasi-Z-source inverter with reduced Z-source capacitor
voltage”, IET Electronics Letters, vol. 53, no. 3, pp. 185-187, Feb.
2017

“ImpedanceSource

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 1156



