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Abstract: Pulse width modulation based variable speed drives are widely used in industrial applications. Recent
development in power electronics and semiconductor have lead to improvements in power electronic systems. A
number of pulse width modulation (PWM) schemes are available to vary the voltage and supply frequency of the
machine in order to vary the speed of induction machine. This paper presents a three phase voltage source inverter to
control the speed of an induction machine. By varying the stator terminal voltage from voltage source inverter speed
control can be achieved. Simulation results are obtained using MATLAB/SIMULINK environment for the
effectiveness of the study.
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I.

INTRODUCTION

The System employed for the motion control is called a
drive , if such system makes use of electrical motors then
it is known as electrical drives. In electrical drives, use of
various sensors and control algorithms are done to control
the speed of the motor using suitable speed control
methods. The basic block diagram of an electrical drive is
shown below in Fig 1:

In this paper variable supply voltage control method is
chosen due to its less complexity and cost-effectiveness.
Desired speed range can be achieved by employing PI
controller for the closed loop control. In the simulation
studies, only PI controller is employed which gives a fast
response as well as dynamic stability to the system
II.

PROPOSED SYSTEM

Fig 2 proposed system.
In the proposed system single phase 220V, 50 Hz supply is
used, which can be rectified into dc by using a diode full
bridge rectifier. The output of the diode bridge rectifier
Modern trends and development in the area of speed contains large amount of ripples. In order to remove
control methods of an induction motor have increased the ripple, a capacitor filter is used here.
use of induction motors in electrical drives extensively. By
the Torque-Speed characteristics, we can analyze the This ripple free dc is now provided as input to the voltage
induction motor. In this simulation, the PI controller is source inverter. Voltage source inverter is operated here in
employedin the system to get desired speed range and also 180-degree conduction mode. The output of the voltage
to gain dynamic stability to the system.
source inverter is three stepped waveforms of sinusoidal
waves and of 120-degree phase shift with each other,
A variety of speed control techniques are available for the which is provided as input to the three phase induction
induction motor speed control.
motor. The proposed system is shown in Fig2.
Fig 1 Block diagram of Electrical Drive
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A.
VSI OPERATION
Voltage source inverter is operated in 180 degree
conduction mode here, . Each switch is operated for 180
degrees. No two switches in the same leg are operated
simultaneously. At any time instant three switches are on
in this mode. The gating signals and the resulting line
voltages for stepped wave inverter in 180 degree
conduction mode are shown in Figure 3.

Fig 4 Simulated diagram of the system
In order to generate the gating pulses 3 pulse generators of
50Hz frequency are taken with amplitude 10V and these
pulse generators are now compared with 1kHz pulse
generator to get PWM pulses for the switches, By varying
duty ratio of the pulse generators we can vary the inverter
output voltage and hence speed can be controlled.
The following figure 5 shows the gating signal controls.

Fig 3 Gating sequence and voltage waveform.
III. SIMULATION STUDIES
Simulations are done using MATLAB/SIMULINK
software tool for the analysis of speed control using
voltage source inverter and performance of the system are
observed with and without PI controllers in the system.
The following figure 4 shows the simulated diagram of the
system.
Gating pulses for the switches are generated in such a
manner that the output of the voltage source inverter must
have 3 phase sinusoidal waves with 1200 phase shift
between them.
Copyright to IJIREEICE

Fig 5 Gating signal control for VSI.
IV. SIMULATION RESULTS
Simulation Results are obtained from MATLAB/
SIMULINK software tool. The results of line voltage,
phase voltage, current in the line, capacitor voltage of
Voltage Source Inverter are listed along with Speed,
Torque results of Induction motor in the following figures.
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All the results are here obtained when PI controller is
employed initially.

Fig 9. Speed in RPM.

Fig 6.Line Voltage

Fig 10. Torque in N*m
System performance can be compared when PI controller
is deployed from the system for the same input parameters
the system responds slower compared to when system is
employed with PI controller and also system becomes less
stable in the absence of PI controller.
Fig 7. Phase Voltage.

Fig 10. Speed when PI Controller is deployed.
Fig 8.Current in R phase.

V. CONCLUSION
Voltage source inverter fed induction motor drive is
simulated. Voltage source inverter can be used to control
the stator terminal voltage by controlling duty ratio of the
switches. Hence stator terminal voltage is varied and
results in speed variation of the motor. By properly
controlling duty ratio desired speed range can be achieved
in the motor.
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