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ABSTRACT
The proposed basic units are used as building blocks to form a cascaded multilevel inverter i.e. the new topology consists of
cascaded basic units and it uses lower number of switching devices and gate driver circuits. The design of new topology consists
of mainly two parameters: the number of cascaded basic units and the number of dc sources in each basic unit. These two
parameters can be used to design the desired multilevel inverter based on the operational conditions. Therefore the new topology
offers good flexibility in designing. To achieve better harmonic reduction and number of switch count a space vector modulation
technique is chosen for controlling multilevel inverter. This proposed system is to be implement in MATLAB /SIMULINK and
compare the results of proposed system with conventional 31-Level Multilevel Converter. The advantage of proposed new
topology has reduces the number of switching components and improves the harmonics.
Keywords: Total harmonic distortion, Multi-Level Inverter, Flying capacitor, Induction Motor and PWM Technique.
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PROPOSED TOPOLOGY OF 31-LEVEL INVERTER
The proposed multilevel inverter uses series
connected basic units. The Proposed basic unit for the
multilevel inverter is shown in Fig.2.1. The basic unit is
a combination of two parts which are connected to each
other by two switches SP and SN. Each part of the basic
unit

consists

of

n/2

dc

voltage

sources,

Figure 1: Proposed basic unit for multilevel inverter

two

unidirectional switches and n/2 – 1 bidirectional

It is important to note that in the proposed basic unit,

switches. Such a two-part arrangement for the basic unit

both positive and negative voltage levels can be

allows increasing the number of voltage levels since dc

generated. For the positive voltage levels the switch SP

voltage sources with different values can be used in the

is turned on and for the negative voltage levels the

two parts. It is important to mention that generally in

switch SN is turned on. Table.1 indicates the switching
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states of the proposed basic unit. Different output

Space Vector Modulation Technique:

voltage levels can be generated according to this table.

A different approach for getting gate triggering

Although the proposed basic unit shown in Fig.1 uses

signals instead of general pulse width modulation

bidirectional switches in addition to unidirectional

technique is based on the space vectors generated by the

switches, there are still some unidirectional switches

system two phase vector components d, q axis.

that provide a path for current even if none of the

Fig: 3 shows the space vector representation of the

switches are turned on. As the switches S1, S2, Sp and the

adjacent vector V1 and V2 with 8 space vector switching

switches Sn + 1, Sn + 2, Sn are unidirectional, their

pattern positions of inverter as shown in figure.

diodes can conduct the current so that the current path
is not disconnected anyway. In practice this condition
can occur in dead time between the switches. The dead
time is time delay between the switching commands of
the switches to avoid short circuit. However, in the
proposed topology, as there is always a path for current
no extra stress is on the switches.

Fig 3: Space Vector Modulation Technique
Generally, the Space Vector Modulation Technique is
one of the most popular and important technique in
pulse width modulation methods of the three phase
voltage source inverters for technique, we get the less
harmonics in the both output voltage and output
currents of the applied ac motors. The space vector
modulation technique is used in this paper for creating
the reference vectors generated by modulating the
switching time sequence of space vectors in each of six
Figure 2: Typical output and gate pulses of 31-level

sectors as shown in figure 3.

inverter

switching sectors are used for inversion purpose and

TABLE 1. Switching states of proposed thirty-one level
inverter

From figure 3, six

two sectors are behave like a null vectors.
Space vector modulation can be implemented by the
following procedures:
1. Transformation of three phase quantities into two
phase quantities.
2. Determine time duration T1, T2 and T0.
The reference signals for voltages and V0 to V7 and
switching time sequences are generated by the
following expression
V* Tz = V1 *T1 + V2 *T2 + V0 *(T0/2) +

V7 *(T0/2)

INDUCTION MOTOR
In this paper, the induction motor is considered as
electric motor for EVS. Because of its high-performance,
cheap cost good speed regulation and absence of
commutation and also the control of induction motor
29
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drive of industrial applications and automation based

PROPOSED MATLAB MODEL OF 31 LEVEL

production has received wide spread research interests.

INVERTER

In induction motor 3-phase AC supply is apply to
stator, it develop the RPM. The rotor establishes the
induced currents due to inter action between RMF and
stationary rotor. These induced currents produces
magnetic field and rise to uni-directional torque. Figure
3 shows the equivalent representation of induction
motor in electrical.

Figure 6: Simulation Diagram for proposed Circuit

Figure 4: Steady state Equivalent circuit of an induction
motor
SIMULAIONA DIAGRAM & RESULTS
For verifying the proposed technology,
simulation and

the

experimental results obtained for a

31-level inverter based on the proposed topology are
presented. The simulation has been carried out for the

Figure 7: Simulation Result of Output voltage and

circuit as shown in figure 5 in MATLAB SIMULINK

Current

environment. For experimentation, the gate signals
pattern of the switches of the converter is given by
Repeating sequence stair which provides the switching
pulses. The switching pulses are applied to driver
circuits that drive the switches. It is important to note
that elimination of selected harmonics and total
harmonic distortion (THD) minimization are not the
aim of this project.
Figure 8: Simulation result of Output voltage and
Current power factor with RL- Load

Figure 5: 31-level converter based on the proposed

Figure 9: Simulation result of IM Speed and Torque

topology with two cascaded basic units

30
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output voltage becomes more identical to a sinusoidal
waveform resulting in lower distortions. Multilevel
Inverters have some advantages in comparison with the
conventional two-level Inverters and the other previous
proposed topologies including the use of low-voltage
power electronic switches

and improved output

voltage quality. This results in the lower stress on the
power electronic devices and lower losses. The results
have been presented and analyzed.
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