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Abstract— In power electronics industrial applications,
one of the major problems is to reduce the harmonic
distortion, without losses to provide a high-quality
output voltage shape is benefited and reduced capacitor
voltage ripple accumulation. The 33-level inverters based
on switched-capacitor (SC) are presented and it involves
three SC units and a neutral-point-piloted (NPP) unit in
this article. Here, using a bidirectional switch and 12
number of transistors, 3 pair of diodes and 4 pairs of
capacitors are employed. All of switching components
are controlled by PWM signals and all capacitors’
voltages are self-balanced. The proposed multilevel
inverter performed excellent result showing in the
experimental result.  Also achieved its maximum
efficiency through it.

Index Terms—multilevel inverter, switched-capacitor,
SHE modulation.

I. INTRODUCTION

The multi-level inverter has been introduced since
1975 as an alternative in high power and medium
voltage situations. With the growing demand for high-
quality power supplies in industrial applications,
obtaining the ac output voltage nearly sinusoidal
waveform is much more important. The PWM
modulation with a two-level inverter and low pass
filter is capable of providing this desired output
voltage waveform in theoretically. Although, the two-
level inverter will cause more switching loss and the
problem of electromagnetic interference (EMI) due to
the high switching frequency and high dv/dt stress of
inverting bridges employed in the two-level inverter.

Which is compared with the multi-level inverter
(MLI) technique has been receiving much attention, in
recent decades. Because its several alluring
advantages such as reduced dv/dt stresses, pretty much
sinusoidal staircase output voltage waveform and the
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operating with lower switching frequency etc. As in
the case of unbalanced capacitor voltages and complex
clamping circuits for increasing the output level, the
neutral-point-clamped (NPC) and flying capacitor
(FLC) MLIs suffer the problems. There-fore the
advantage of simplex structure and self-balanced
voltages to using a new model MLIs based on SC
techniques.

The cascade H-bridge (CHB) MLI is different
from the above types due to it requires multiple
isolated dc sources and it has self-boosting capability
by a single low voltage source is frequently employed
in an SC-MLI. The SC-MLIs concept is firstly
introduced by Mac and lonovici. Then after the series
(or) parallel SC-MLIs structure improved. From the
parallel (or) series structure recruits n SC units and an
inverting H-bridge to generate 2n+3 output voltage
levels. The above mentioned each of level is equal to
the dc source voltage. The limited ability for inductive
loads of this structure is its main deficiency. In parallel
(or) series case there resulting the more conduction
loss and high ON-state voltage drop of switches.

The new SC-MLI were introduced with multiple
switches. And it rated different voltages but, these
switches needed to have a bipolar voltage blocking
capability for reduce in last mentioned problems.

So, the proposed system of 17-level inverter is
more efficient than other proposed types, then here to
introducing explain the system of 33-level inverter
switched capacitor MLIs with a neutral-point-piloted
circuit and same components with its edited number of
quantities.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 473



© July 2023| IJIRT | Volume 10 Issue 2 | ISSN: 2349-6002

1. COMPARISON BETWEEN EXISTING AND
PROPOSED SYSTEM

A. The main difference between the existing system
and proposed system is that the step of output
waveform of voltage will be more than the existing
system. This helps the waveform near sinusoidal
waveform than the existing system.

B. So, this output gives the high-quality output without
losses than existing system.

C. In the proposed system, there using the number of
components is more than the existing system.

If, we adding the pair of components there the
steps of the output waveform will increases.

I11. OBJECTIVES

A. In order to improve the output voltage waveform
near-sinusoidal.

B. In order to avoid CVRA from the system.

C. In order to reduce the power losses from the dc to
ac conversion system.

D. In order to produce to high-quality power supplies.

IV. PROPOSED SYSTEM

Fig 1 Circuit diagram for proposed system
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Fig 2 Block diagram of proposed System

Considering the working of the proposed
system, when the pair of transistors operates in a
complementary manner, the capacitors are alternately
charged by the dc source through the diodes
respectively. So, that they have the same voltage as the
dc source. Correspondingly, with the complimentary
operation of transistors, the pair of voltage divider
capacitors discharge alternately to capacitors through
diodes.

TABLE 1
OPERATION STATES OF PROPOSED
INVERTER
OUTPUT SWITCHES
LEVELS
S1 | 2] 83 [ s4] 857 86| 87
-16 0 0 [ oo 1 0|0
-15 0 0 [ o] o 0ol 01
-14 0 0 [ 0 1 1 0] o
-13 0 0 [ o 1 0ol o1
-12 0 0 [ 1 0 1 0|0
-11 0 0 [ 1 0 0ol o1
-10 0 0 [ 1 0 0 1 0
-9 0 0 [ 1 1 0ol o] 1
-8 0 1 oo 1 0] o
-7 0 1t oo 0ol o1
-6 0 1| o 1 1 0|0
-3 0 1 |0 1 0ol o] 1
-4 0 1 1 0 1 0] o
3 0 1 1 0 0ol o1
-2 0 1 1 0 0 1 0
-1 0 1 1 1 0] o1
0 0 1 1 1 0 1 0
1 1 0 [ o[ o 0ol o] 1
2 1 0 [ 0 1 1 0| o
3 1 0 [ 0 1 0] o] 1
4 1 0 [ o 1 0 1 0
5 1 0 [ 1 0 o]0 ] 1
6 1 0 [ 1 0 0 1 0
7 1 0 [ 1 1 0| o] 1
8 1 0 [ 1 1 0 1 0
9 1 1 oo 1 0] o
10 1 I I 0ol o] 1
11 1 1t | o 1 1 0|0
12 1 1| o 1 0] o] 1
13 1 1 | o 1 0 1 0
14 1 1 1 0 0ol o1
15 1 1 1 0 0 1 0
16 1 1 1 1 0o [ o1
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Both the capacitors have a quarter of dc
source voltage. Based on the assumption that all
capacitors are so large that their voltage can be
regarded as constant, the proposed inverter from the
circuit. With the cooperation of switches, the inverter
is generating 33 different level of ac output voltage as
illustrated.

Similar to other SC-based inverters, the
capacitors employed in the 33-level inverter operated
alternately in charging and modes so that their
voltages can be balanced, but with some ripples. In a
charging process of SC-based MLIs, the power loss is
determined by the capacitors’ voltage ripple, and it is
absorbed by parasitic resistors of the charging loop. As
in the case of discharging process, the power load is
determined mainly by the load current. And it also the
parasitic resistors of discharging loop absorbed. The
proposed inverter therefore the switching losses are
neglected because of it controlled by conventional
SPWM strategy.

V. ADVANTAGES DISADVANTAGES

Advantages

e Voltage derivatives (dv/dt) on semiconductor
switches have been reduced as a result of
dividing voltage stresses across switches at
different levels.

e Due to the multiple-level output waveform,
the power quality is improved (low THD
output).

e Insolar PV and electric drive applications, it
is possible to avoid or lower common-mode
voltages by utilizing appropriate switching

methods.

e There is very little distortion in the input
current.

e Multilevel inverters have a modular
structure.

e It provides an easy interface to integrate
renewable energy resources into the grid.

o Electromagnetic interference is reduced as a
result of a reduction in dv/dt.
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Disadvantages
Since this inverter offer advantages, it also has some
disadvantages that needs to be considered

e There has been a significant increase in the
number of switching devices. This increases
the complexity and cost of the circuit. There
have also been instances where reliability has
been affected.

e Due to the many switches in multilevel
inverters, multiple gate pulses must be
generated, which again requires the use of
advanced PWM-based digital signal
processors.

e  System become more expensive.

VI.APPLICATION

The multi-level inverters are wused in various
application where a high-quality voltage is required.
They provide to voltage output without losses.

e Industrial applications

e Reactive power compensation

e  Static var compensation

e  Power electronics and electrical

VII. RESULT AND DISCUSSION

This paper deal with the problems related to
generate an output waveform resembling staircase to
near-sinusoidal waveform and to decrease the high
harmonic losses MLI are used in order to have highly
efficient power electronics and drive systems. To
verify the feasibility of the 17-level to 33-level
inverter with fundamental modulation strategy, a
prototype was built. Due to miscellaneous losses, the
calculated value is always higher the measured
efficiency but their variations trends are the same.
The measured efficiency is always above and the
maximum value. Finally, an efficiency comparison
for the different SC-MLI is cleared from this study.
And which introducing that the proposed inverter has
a relatively high efficiency under the premise of
ensuring more output levels.
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VIII.CONCLUSION& FUTURE SCOPE

In this paper the concept of consolidating
the hybrid double- and half-mode Switched capacitor
units, and SC-MLIs are proposed to generate 33-levels
of output voltage. Nevertheless, this research article is
an attempt to broadly classify all possible types of
MLIs depending upon the structure of DC source
(either single or multiple units) used. The multiple
uses of capacitors can produce multiple voltage levels.
Then summarizes the significant advantages and
disadvantages of various MLI configurations. The 33-
level inverter have better output voltage shape as well
as self-balanced capacitor voltages. In the reduction of
switching loss will contributes the low switching
frequency of components. And also advanced in
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boosting capability. These proposed solutions
promising to be a good micro-inverter for PV and fuel
cells. Which are renewable energy sources.

In further the edition can be implemented in
this system for improving the output voltage
waveform produces smoother than the above cases. By
providing, to increase the number of switched-
capacitors there also improving step of the waveform
as near to sinusoidal with low losses. The outlook on
the development of various topologies of MLI is
depicted in the throughout study of this evaluation has
seen discussed in this section. The future scope is to
determine the PWM techniques of asymmetrical
multilevel inverters then to reduce the harmonic
content in the output of the asymmetrical multilevel
inverters.
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