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ABSTRACT : Multi-String Multilevel inverters are the new technology of power converter options for high-
power applications. This paper presents a three phase multistring multilevel inverter for micro grid
applications. The multilevel topology consists of several H-bridge cells connected in series, each one connected
to a string. The simplified multilevel inverter needs only 6 switches whereas 8 switches are required in the
conventional cascaded H-bridge multilevel inverter. Two active switches are operated across the line
frequency. The multistring inverter topology offers better output waveforms, small LC filter size, less
electromagnetic interference and total harmonic distortion. Finally, the results are compared between the
without and with phase disposition pwm technique for both the multistring cascaded H-Bridge inverter and
multistring multilevel inverter of in MATLAB/Simulink environment.
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I. INTRODUCTION

The advancement of multilevel inverters give rise to convert power in multiple voltage steps achieving
lower switching losses, better electromagnetic compatibility, higher voltage capability and improved power
quality. The multilevel converters achieve high-voltage and high currents by means of a series of number of
switching devices, each of which lies within the ratings of the individual power devices. Among the multilevel
Converters [1-3], the cascaded H-bridge topology (CHB) is particularly attractive in high-voltage applications,
because it requires the least number of components to synthesize the same number of voltage levels.

These converter topologies can generate high-quality voltage waveforms with power semiconductor
switches operating at a frequency near the fundamental [4]. Although, in low-power applications, the switching
frequency of the power switches is not restricted, a low switching frequency can increase the efficiency of the
converter. Additionally, multilevel converters feature several dc links, making possible the independent voltage
controls. A single-phase grid-connected inverter is usually used for residential or low-power applications of
power ranges that are less than 10 kW [5]. Multilevel inverters offer improved output waveforms and lower
THD. Multilevel inverters are promising; they have nearly sinusoidal output-voltage waveforms, output current
with better harmonic profile, less stressing of electronic components owing to decreased voltages, switching
losses that are lower than those of conventional two-level inverters, a smaller filter size, and lower EMI, all of
which make them cheaper, lighter, and more compact [6-7].

This paper presents a three phase multi-string multilevel inverter for microgrid application.

Il. MULTISTRING MULTILEVEL INVERTER

The multi-string multilevel inverters configuration consists of two high step-up dc/dc converters
connected to their individual dc-bus capacitor and a simplified multilevel inverter. Input sources, DER module
1, and DER module 2 are connected to the inverter followed a linear resistive load through the high step-up
dc/dc converters. The studied simplified five-level inverter is used instead of a conventional cascaded pulse
width-modulated (PWM) inverter because it offers strong advantages such as improved output waveforms,
smaller filter size, and lower EMI and THD.
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2.1 Cascaded H-Bridge Inverter

Fig.1 Three phase cascaded multilevel inverter

Fig.1 shows the cascaded H-Bridge inverter Configuration for three phases. By using single H-Bridge 3
voltage levels can be obtained. The number of output voltage levels of cascaded Full H-Bridge is given by 2n+1
and voltage step of each level is given by Vdc/n, where n is the number of H-bridges connected in cascaded.

2.2 Hybrid H-Bridge Inverter
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Fig.2 Three phase cascaded hybrid H-Bridge multilevel inverter

Fig.2 shows the three phase Hybrid H-Bridge inverter configuration. Five voltage levels can be
achieved by using single Hybrid H-Bridge. The number of output voltage levels of a cascaded Hybrid H-Bridge
is given by 4n+1 and voltage step of each level is given by Vdc/2n, where n is number of H-bridges connected
in cascaded.

2.3 Modulation Topologies for Multilevel Inverters
To control the flow of power in the inverter, the switches alternate between two states - turned off (so

no current flows), or saturated (turned on completely, with only a small voltage drop across the switch). This
happens rapidly enough that the inductors and capacitors at the input and output nodes of the inverter average or
filter the switched signal. The switched component is attenuated and the desired DC or low frequency AC
component is retained. This process is called Pulse Width Modulation (PWM), since the desired average value
is controlled by modulating the width of the pulses. There are many different ways of generating PWM
switching edges. Any technique can probably be placed into one of the following three categories:

I. Off-line or pre-calculated PWM technique

1. Hysteresis control PWM
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I11. Carrier based PWM

[1I. SIMULATION AND RESULTS

By simulating the three phase five level inverter with pwm technique as shown in Fig.3 the reduction
of harmonics in the output waveform shown in Fig.4 is observed. The simulink diagram of 3-@ multistring
multilevel inverter with pwm is shown in Fig.5. The output of the circuit is shown in Fig.6.
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Fig.3 Simulink diagram of 3-@ multilevel inverter with pwm
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Fig.4 Output voltage of 3-@ multilevel inverter with pwm
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Fig.5 Simulink diagram of 3-@ multistring multilevel inverter with pwm

Fig.6 Output voltage of 3-@ multistring multilevel inverter with pwm

[V. CONCLUSION

A three-phase cascaded H-bridge inverter and a three-phase multistring multilevel inverter for

microgrid application are simulated and the output voltage waveforms are presented. The PWM technique has
been implemented for both the circuits. The behavior of the proposed multilevel inverter was observed to be
satisfactory and reduces the switching losses when compared to a traditional cascaded multilevel inverter.
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