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ABSTRACT: A PWM control scheme for a dual reference single carrier single phase five-level inverter
is provided. From the dc supply voltage, the inverter can provide five separate output voltage levels: Vdc,
Vdc/2, 0, Vdc/2, and Vdc. To accomplish this, the suggested multilayer inverter requires an H-bridge cell, a
bidirectional switch composed of four diodes and a switch, and a single DC voltage source coupled in series
with two capacitors. When compared to conventional circuitry, the proposed solution reduces the number of
switches and separate dc voltage sources.
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1.INTRODUCTION
Multilevel inverter technology has lately emerged
as a viable choice for medium-voltage, high-
power applications. Researchers are still exploring
for ways to apply optimal control methods to
reduce the number of parts required and the cost
of manufacture while maximizing their
capabilities. The multilayer inverter has many
applications, including power conditioning
devices, motor drives, and the generation and
distribution of renewable energy. PWM inverters
can alter both the output voltage and frequency
simultaneously. Furthermore, they can reduce the
number of harmonics in the output current,
improving total harmonic distortion (THD).
There have been numerous multilayer topologies
proposed, but as output voltage levels increase,
sdo switching strains, losses, and voltage
imbalances between capacitors, among other
problems.
Half and full bridge inverters require large input
and output filters, a lower working voltage,
significant harmonic distortion, and high
electromagnetic interference (EMI) to function.
MLI topologies are classified into three types:
diode clamped, flying capacitor, and H-bridge
converters with distinct DC sources. As the

number of levels increases, more diodes are
required for diode clamped MLI. To maintain
volts stable, the flying capacitor MLI employs a
massive number of capacitors. The only
components required for a cascaded H bridge MLI
are independent dc power sources for each H
bridge. Using cascaded H-bridge multilevel
inverters (CHBs) is one of the greatest techniques
to increase the output voltage levels of standard
multilevel inverters. The CHB includes extra
switches, independent dc input voltage sources,
and H-bridge cells. Using asymmetrical dc power
sources is one technique to reduce the number of
pieces in the CHB. The fundamental issue with
the asymmetric cascaded H-bridge inverter is that
it requires asymmetric DC sources to
function.Proper separation can be achieved by
employing a H Bridge with Multiple Transformer
to reduce the number of switches.It also connects
asymmetrical voltage sources to generate multiple
output voltages. This approach makes use of a
single source of DC power. However, it
necessitates the use of two low frequency
transformers, which increases the size and cost of
the system. The capacitor serves as a DC power
source in the case of a CHB with a single voltage
source. The charging and draining of the capacitor
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must be closely monitored for this process to work.
The modular multilayer converter was released.
It's rather simple to add more levels, however
there are more large capacitors and switches as the
levels increase. Because they require fewer
distinct DC sources, series connected capacitors
are employed for the majority of popular
procedures.
PWM is classified into three types: Space Vector
PWM (SVPWM), Selective Harmonic
Elimination PWM (SHEPWM), and Sinusoidal
PWM (SPWM). SPWM is the most commonly
utilized of them. Multi-carrier PWM and multi-
reference PWM are the two types. There are two
types of many-carrier PWM methods: phase-
shifted and level-shifted. Level-shifted PWM
systems are classified into three types: Phase
Disposition PWM (PDPWM), Phase Opposition
Disposition PWM, and Alternate Phase
Opposition Disposition PWM. Multi-reference
single carrier SPWM is superior to multi-carrier
single reference SPWM in this scenario because it
reduces the THD content of the output voltage [6].
This investigation demonstrates how to construct
a five-level transformer using a single source and
fewer parts. When a dual reference single carrier
PWM technique is applied, the THD of the output
voltage decreases. Computer-aided simulations in
MATLAB/SIMULINK are used to ensure that the
suggested method would work.

2.PROPOSED FIVE LEVEL PWM
INVERTER CIRCUIT
CONFIGURATION

The five-level inverter mentioned earlier is
depicted below. It has an additional circuit, two
capacitors connected in series, and a standard H
bridge circuit. People believe that every
component is flawless. Every capacitor has a
voltage of Vdc/2 across it. As a result, the five
output voltage values are Vdc, Vdc/2, 0, -Vdc/2,
and -Vdc. The output voltage levels Vdc and -Vdc
are provided by the H bridge cell. The extra
circuit provides the other levels.

Fig. 1. A diagram of the previously mentioned
five-level PWM inverter circuit.

3.GENERATION OF OUTPUT
LEVELS

The five required output voltage values are
generated by the following:
Vdc Level: When the switch is turned on, S2
connects the positive terminal of the load to Vdc,
and S5 connects the negative terminal of the load
to ground. Vdc is the voltage applied to the load
lines when all other switches are turned off. The
present pathways are depicted in Fig. 2 at this
moment.

Fig.2. Configuring the Vdc voltage level and load
current path
Vdc/2 level: 2.The load wires are connected to 2V,
the auxiliary switch, S1, and S5 are all turned on,
and all other controlled switches are turned off.
The present pathways are depicted in Fig. 3 at this
stage.

Fig.3. preparing the load current and the Vdc/2
voltage level.
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Because the load is short-circuited, there is no
output because both main switches (S3 and S5)
are turned on. The load terminals are not powered,
and all other controlled switches are turned off.
The present pathways are depicted in Fig. 4 at this
point.

Fig.4. establishing a load current path and a zero
voltage level

Vdc/2, negative output at half-level: The load
terminals are connected to -Vdc/2, and the other
controlled switches are turned off. S1 and S4
secondary switches are turned on. The present
pathways are depicted in Fig. 5 at this stage.

Fig.5. Generation of -Vdc/2voltage level and load
current pat Figure 5 depicts the load current flow
and voltage level at -2Vdc.
The load terminals are connected to -Vdc, S4 and
S3 are both turned on, and all other regulated
switches are turned off. Figure 6 depicts the
present pathways at this time.

Fig.6. Creating a path for the load current and -
Vdc voltage level

4.CONTROL SCHEME
The switching signals are generated using a single
carrier multi reference PWM technique. A five-
level inverter requires four high frequency carrier
signals and one reference signal to perform multi-
carrier SPWM. To create a five-level inverter, a
multi-reference single carrier SPWM requires two
reference signals and one high frequency carrier
signal. In this scenario, a carrier signal and both
reference signals are compared. They had the
same frequency and amplitude as the carrier signal
and were in phase with it. The amplitude of the
carrier signal was equal to the offset number. Each
reference signal and the primary signal had a
difference.

Fig.7. PWM is used in five steps to generate an
alternating pattern of output voltage.

We will now compare the carrier signal to two
reference signals, Vref1 and Vref2. If Vref1 is
greater than Vcarrier, the peak level of the carrier
signal, compare Vref2 to it until it equals zero.
Vref1 now controls the comparison process until it
defeats Vcarrier. The flipping pattern shown in
Fig. 3 will then appear. S4 and S5 will operate at
the same frequency as the fundamental frequency,
however S1 through S3 will operate at the carrier
frequency.

5.SIMULINKMODEL AND
SIMULATION RESULTS

To ensure that the suggested inverter functioned,
simulations were run in MATLAB/SIMULINK.
The SIMULINK model for the five-level
transformer is shown in Figure 8. The two



ISSN: 2366-1313

Volume VIII Issue II NOVEMBER 2023 www.zkginternational.com 1869

capacitors divide the applied 100V input energy
into two 50V pieces. The output voltage
frequency is set to 50Hz.

Fig.8. How the suggested system appears in
Simulink
Figure 9 depicts the output voltage modeling
results when the suggested switching approach is
employed. The output voltage displays exactly
five numbers.

Fig.9. The suggested five-level inverter's output
voltage

Figure 10 depicts how the THD of the output
voltage is calculated and shown. THD is found to
be lower than with typical topologies. Fewer parts
are required to generate five output voltage levels
than in usual configurations.

Fig.10. The suggested five-level inverter's output
voltage

6.CONCLUSION
1. In this case, a multilayer PWM inverter is

recommended. Using a single dc voltage source to
enhance output voltage levels works well. The
recommended multilevel inverter requires a single
dc voltage source with two capacitors connected
in series, an H-bridge cell, and a bidirectional
switch made up of four diodes to function.
Following a theoretical examination, computer
simulations are utilized to ensure that the
proposed method works. The described single
source inverter has one source, fewer switches,
and reduced switching stress. THD is reduced by
the PWM control mechanism utilized here, which
is dual reference single carrier sine PWM. In
terms of power rating, the suggested 5-level PWM
inverter can be an excellent alternative to ordinary
PWM inverters for everyday use.
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