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ABSTRACT: In present day industrial scenario, the demand of multilevel inverter is growing rapidly in the field of
power conversion i.e. from DC/AC, AC/DC & DC/DC, conversion of frequency with varying output etc. & their
applications .The main drawback of multilevel inverters is that it requires a high number of switching devices that leads
to complexity in their control. Hence, the concept of reduced switch count is introduced in this paper in order to
minimize the size of hardware, maximizing output power and also reducing the cost and complexity of hardware. A
modified structure of asymmetric multilevel inverter topology is prescribed. It is planned with the point of lessening the
quantity of switches with increased number of levels at the output. Proposed topology utilizes three asymmetrical dc
voltage sources alongside, ten power semiconductor switches to accomplish thirteen levels at the output. Compared to
the conventional topologies, the proposed inverter has less number of switches as well as less harmonics content.
Transformer based multilevel inverter is expected to give the isolation protection. The proposed cascaded H-bridge
topology has high efficiency as well as balanced power distribution quality. MATLAB/SIMULINK results have been
given to prove the proposed topology.

KEYWORDS: multi level inverter, THD, CHB topology, power

I. INTRODUCTION

The idea of multilevel inverter (MLI) advanced path back in 1981 with creators of [1] proposing a topology for
expanding the quantity of levels in a traditional two level inverter enhancing the power quality. These converters have a
multilevel voltage with n number of steps instead of a sinusoidal waveform created from connecting few dc voltage
sources symmetrically and asymmetrically under various dynamic conditions. Additionally, the inalienable issue of fast
change in voltage level in the

customary two level partner which causes huge electromagnetic interference (EMI) is dealt with in the multilevel
inverter that results in lower level of switching voltage [2]-[4]. The multilevel inverter is also suitable for solar
application, power quality improvement using FACTS devices, grid connected system. Few MLI topologies are
additionally utilized in electric vehicle for regenerative braking. The unpredictability in hardware because of generous
number of switches and usage of numerous dc sources in MLI have open up ways for research to lessen them. There
has been a thorough research proceeding to diminish the quantity of electronic switches and dc source utilized in MLI
without bargaining with the quantity of output levels. The research attempt has been stepped comprehensively into
discovering more uptodate topologies for accomplishing the above targets and contriving appropriate circuit for
multilevel attenuation [5-7].

Traditional MLI incorporate diode or Neutral Point Clamped (NPC), flying capacitor (FC) and cascaded H bridge
(CHB) MLI topology. The CHB topology is viewed as less complex, dependable and measured as expanding the level
of output voltage requires progressively number of units increases. The CHB topology has engrossed researchers
consideration due to a few deficiencies related with NPC and FC including enormous capacitor necessity, unbalancing
in the dc connections and huge burden on the power switches[8-10]. CHB topology is classified as symmetrical CHB
converter and asymmetrical CHB converter. Symmetrical CHB converter employs various equivalent dc voltage
sources while asymmetrical CHB utilizes inconsistent voltage sources[10-12]. An asymmetrical CHB design acquires
more noteworthy number of levels at the output voltage with same number of parts contrasted with the symmetrical
CHB which increases the reliability of the system. A few research work has been done in writing, prominently on novel
topologies for symmetrical CHB converter and asymmetrical CHB converter setup utilizing isolated dc voltage sources
and the association of H-bridge circuits.
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1. PROPOSED SYSTEM
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Fig 1. Block Diagram of Proposed System

In proposed system shown in figure 1 consists of three asymmetrical DC source in the ratio 1:2:3 fed to the proposed
asymmetric MLI. The asymmetric MLI have the capability of producing 13 level of output voltage with the help of
simple PWM control techniques. The transformer is used for the isolated protection circuit.

I1l. MODELS
A. Proposed asymmetric MLI
The proposed asymmetric MLI shown in figure 2 consists of dual unit structure. One unit is responsible for the
generation of voltage levels and other is responsible for the generation of AC waveform by changing the polarity of

current flow through the load. The switches Q1-Q5 are responsible for the 13 level output and H1-H4 are responsible
positive and negative polarity waveform.
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Fig 2. Circuit diagram of proposed asymmetric MLI

The circuit operation involves when switches H1&H4 are ON the positive cycle is produced likewise when the switched
H2&H3 are ON the negative cycle is produced. When switches Q3&Q4 are ON the V1 (2™ level) and —V1 (8" level) are
produced. Q1&Q4 are turned ON simultaneously to get the V2 (3" level) and —\V2 (9™ level) are produced. Q2&Q4 are
turned ON to produce the (V1+V2)4" and — (V1+V2)10™ level of output voltage.Q3&Q5 are turned ON to (H;enerate the
(V1+V3)5™ and — (V1+V3)11" level. Q1&Q5 are turned ON to generate (V2+V3)6" and — (V2+V3)12" level. The
(V1+V2+V3)13"&-(V1+V2+V3) 7" level is attained by turning ON the switches Q2&Q5. In 1% level output voltage is 0
so all the level generation switches are turned OFF during this period of level generation.
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The common structure equation is given by,

Number of switches = %[Number of levels +17] @

Number of sources = %[Number of levels +5] )

The table 1 shows the switching table for the proposed asymmetric MLI switches. Figure 3 depicts the switching signals.

Table 1. Switching table

-0 0o 0 0 1 1 0 0 1
-0 N
-0 o 1 0 1 0 0 1 3
-1 0O 1 0 1 0 0 1 4
-0 1 0 1 1 0 0 1 5
-0 0O 0 1 1 0 0 1 &6
-1 I EEE
-0 0o 0 0 0 0 1 1 1
-0 1 1 0 0 1 1 0 8
-0 0o 1 0 0 1 1 0 9
-1 0 1 0 0 1 1 0 10
-0 R EE e
-0 0o 0 1 0 1 1 0 12
-1 o 0 1 0 1 1 o0 13
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Fig 3. Switching signals for Switches

The proposed converter operated at low switching frequency of 5000Hz which reduces the stress on the switchess. The
simple PWM is used for the pulse generation which generates the required pulse based on the delay time period and
pulse width which is specified manually in pulse generator block in MATLAB/SIMULINK. The linear transformer
which has the turns ratio of 1:1 which neither step up nor step down voltage serves as isolation for protection.

1VV. COMPARISON OF CONVENTIONAL AND MODIFIED MLI

Conventional Modified
Conventional cascaded multilevel | Modified MLI consists of only 9 switches
inverter consists of 28 switches
Conventional cascased multilevel | Modified mli consists of only 3 sources
inverter consits of 7 sources
Conventional inverter are symmetrical | Modified MLI are asymmsetrical
Conventional inverter works on high | Modified MLI are works on low switching
frequency which is on khz frequency

V.SIMULATION RESULTS

Figure 4 shows the overall simulation diagram of proposed asymmetric MLI which produces 13 level output voltage of
V0=60V with three different sources of V1=10V, V2= 20V, V3=30V
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Fig 4. Overall Simulation Diagram
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Fig 6. Input voltage2
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Fig 7. Input voltage3
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Fig 8. Level output voltage of proposed asymmetric MLI
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Fig 9 Level output current of proposed asymmetric MLI

Figure 5,6&7 shows the input voltage 1,2&3 respectively. Figure 8&9 shows the 13 level output voltage and output
current waveform. The total harmonic distortion(THD) value shown in figure 10 is evaluated using FFT analysis
which shows the value of 5.86%

Fundamental (50Hz) = 1.147e-05 , THD=5.86%
T T T T T

Mag (% of Fundamental)
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Fig 10. THD percentage

The power efficiency is calculated as,
Input power= vin*iin
Vin=60V
lin=0.6A
Vin*1in=60*0.6=36w

Output power=Vout*lout

Vout=59.9V

lout=0.59A
Vout*lout= 59.9*0.59=35.3W
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Power efficiency=(Pout/Pin)*100
=(36/35.3)*100
=98%
The overall efficiency of the system is 98%

V1. CONCLUSION

This paper presented a modified asymmetric MLI with isolated protection which also implemented with simple PWM
control technique. The presented topology has the advantages of less reduced switch count which increases the cost
effectiveness of the system. The proposed MLI exhibits the less harmonic distortion with the value of 5.86% and it can
operate at low switching frequency which increases the reliability of the system. The power efficiency is also increase
with balance power distribution systems.
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