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Abstract:

A hybrid cascaded multilevel inverter for interfacing with renewable energy resources
is developed. The objective of this research is to propose an alternative topology of
hybrid cascaded multilevel inverter applications. The modified PWMtechnique is also
developed to reduce switching losses. Also, theproposed topology can reduce the
number of required power switches compared to a traditional cascaded multilevel
inverter.PSIM (PowerSim) and Simulink/ MATLAB are used to simulate the circuit
operation and control signal. The 3-kW prototype isdeveloped. The reduced switching
losses of the proposed multilevel inverter are also discussed. The results show that

this alternative topology can be applied for high power applications.
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1. Introduction
The cascade inverter has drawn great interest due to the great demand of medium-voltage
high-power inverters. These multilevel inverters can extend rated inverter voltage and
power by increasing the number of voltage levels. They can also increase equivalent
switching frequency without the increase of actual switching frequency, thus
reducing ripple component of inverter output voltage and electromagnetic
interference effects.
A multilevel converter has several advantages over a conventional two-level converter
that uses high switching frequency pulse width modulation (PWM). The attractive
features of a multilevel converter can be briefly summarized as follows.
1. Staircase waveform quality: Multilevel converters not only can generate the output
voltages with very low distortion, but also can reduce the dv/dt stresses; therefore
electromagnetic compatibility (EMC) problems can be reduced.
2. Common-mode (CM) voltage: Multilevel converters produce smaller CM voltage;
therefore, the stress in the bearings of a motor connected to a multilevel motor drive can
be reduced. Furthermore, CM voltage can be eliminated by using advanced modulation
strategies.
3.Input current: Multilevel converters can draw input current with low distortion.
4.Switching frequency: Multilevel converters can operate at both fundamental switching
frequency and high switching frequency PWM. It should be noted that lower switching
frequency usually means lower switching loss and higher efficiency.
Multilevel converter has disadvantage that greater number of power semiconductor
switches needed. Although lower voltage rated switches can be utilized in a multilevel
converter, each switch requires a related gate drive circuit. This may cause the overall
system to be more expensive and complex.
Abundant modulation techniques and control paradigms have been developed for
multilevel converters such as Sinusoidal Pulse Width Modulation (SPWM), Selective
Harmonic Elimination (SHE-PWM), Space Vector Modulation (SVM), and others. In
this thesis Sinusoidal Pulse Width Modulation (SPW M) and Space vector pulse width

modulation (SVPWM) techniques were used.
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Table-1.1: Switching states in one leg of the three-level diode clamped inverter

2. Block Diagram For Seven Level In Verter
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Figure 1

The block diagram of improved Z-source inverter based on the hardware kit model is as
shown in the figure 3.1 It consists of

1. AC supply input voltage of 220v-240v.

2. A step down transformmer which is used to step down or decrease the input AC
supply to 12v.

3. Bridge rectifier is used to convert AC supply to DC supply and also regulate DC
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supply to 5v.

4. PIC microcontroller i s used to generate Pulse Width Modulation (PWM) wave.
5. Driver circuit is used to turn ON or turn OFF power

6. transistor or MOSFET by giving proper gate signals to respective switches on

three legs of inverter circuit.

7. Another DC supply or DC link is fed to improved Z-source inverter circuit which
will perform buck or boost operation.

8. The driver circuit siignal and signal from Z-source circuit is given to three phase
inverter circuit which converts DC supply to AC supply and then fed to three phase

loads.

3. Output Waveform Of Piic Microcontroller
The output of the PIC microcontroller will be Pulse Width Modulation (PWM) wave.

This wave is produced by comparing the oscillating wave and the sine wave. Oscillator
produces the oscillating wave and the sine wave is produced by the program in the

PICmicrochip. The output PWM signal waveform is as shown in figure 5.1

=

=
— —

source signals

PWM signal

Time

Figure 2: PIC ouutput waveform
4. Driver Circuit
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Figure 3: Driver Circuit

In electronics, driver is an electrical circuit or other electronic component used to
control another circuit or other component, such as a power MOSFET or high-power

transistor. The term is used, for example, for a specialized computer chip that controls

the high-power _transistors in_DC-to-DC_voltage converters._The Driver_circuit diagram
is as shown in the Fig 5.1. In this three driver circuit are used for switching operation of
six MOSFET. Each driver circuit controls switching operation for two MOSFET. For
this purpose IR2110 IC is used. The IR2110 is a high voltage, high speed power
MOSFET driver with independent high and low side referenced output channels. The Pin

diagram of IR2110 is shown in below Figure

5. Simulation Results

Simulation is the discipline of designing a model of an actual or theoretical physical
system, executing the model on a digital computer, and analyzing the execution output.
There are many methods of modeling systems which do not involve simulation but
which involve the solution of a closed-form system (such as a system of linear
equations). Simulation is often essential in the following cases: 1) the model is very
complex with many variables and interacting components; 2) the underlying variables
relationships are nonlinear; 3) the model output is to be visual as in a 3D computer

animation.
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6. Seven Level Inverter
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Figure 4: Seven Level Inverter

7. H-Bridge Inverter
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Figure5: H-Bridge Inverter
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8. Pwm Generation Circuit

2

£
LRl

e
f

Figure 6: Simulated Seven Step Multllevel Output

10. Conclusion
The feasibility of a cascaded multilevel inverter is to control the speed of a dc motor ., it

presents the following features and advantages:
e continuous control of the series injected voltage
e low harmonic distortion of the injected voltage

e very low switching frequency and low switching losses.
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