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Abstract— This paper are conclude by speed control of 

squirrel cage 3- phase induction motor by 3-phase AC voltage 

controller along with SPWM technique, AC controllers are 

thyristor based devices, which convert fixed alternating 

voltage without a change in the  frequency. SPWM 

(Sinusoidal PWM) is a type of “carrier-based” pulse width 

modulation. In sinusoidal PWM, the modulation signal is 

sinusoidal, with the peak of the modulating signal always less 

than peak of the carrier signals. The AC voltage controller are 

makes use of line commutation and as such no complex 

commutation circuitry is required in this controller. The 

controller of the easy to comparison of the other controller. 

The main application of this model is winders, fan drives, 

domestic pumps, industrial heating and lighting control. 

Simulation is carried out by using MATLAB and 

programming for firing of SCR is done by using MALTAB 

simulink model. 
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I. INTRODUCTION 

An induction motor or asynchronous motor is an AC electric 

motor in which the electric current in the rotor needed to 

produce torque is obtained by electromagnetic induction from 

the magnetic field of the stator winding. An induction motor’s 

rotor can be either wound type or squirrel-cage type. 

Induction motor is work on two stages fixed and variable 

speed. The working of an induction motor can be summarized 

as, “the stator winding produces magnetic field and due to 

electromagnetic induction a current is induced in rotor which 

produces torque”. Induction motors are able to be control 

even for variable speeds and in the narrow range also. All 

most all of these machines employed are induction machines 

because of their added advantages of ruggedness, low cost, 

weight, volume and inertia, high efficiency and ability to 

operate in dirty and explosive environments, easy to control 

when compared with DC motors even for its disadvantage of 

lagging power factor. We are selecting in the 3-phase AC 

voltage controller along with SPWM technique for the speed 

control of induction motor, ac controllers are thyristor based 

control method are use in which system convert fixed 

alternating voltage without a change in frequency.  

 The sinusoidal PWM (SPWM) method also known 

as the triangulation, sub harmonic, or suboscillation method, 

is very popular in industrial applications. The SPWM 

(Sinusoidal PWM) is a type of “carrier-based” pulse width 

modulation. Carrier based PWM uses pre-defined modulation 

signals to determine output voltage. In sinusoidal PWM, the 

modulation signal is sinusoidal, with the peak of the 

modulating signal always less than peak of the carrier signals. 

II. BLOCK DIAGRAM 

The inner current-feedback loop is for the purpose of current 

limiting. The outer speed loop enforces the desired speed in 

the motor drive. The speed command is processed through a 

soft start/stop controller to limit the acceleration and 

deceleration of the drive system.  

 Three phase inverters, supplying voltages and 

currents of adjustable frequency and magnitude to the stator, 

are an important element of variable speed drive systems 

employing induction motors. Inverters with semiconductor 

power switches are DC to AC static power converters. 

Depending on the type of DC source supplying the inverter, 

they can be classified as voltage source inverter (VSI) and 

current source inverter (CSI). In practice, the DC source is 

usually a rectifier, typically of the three phase bridge 

configuration, with DC link connected between the rectifier 

and inverter. The DC link is a simple inductive, capacitive, 

inductive-capacitive low-pass filter. Since neither the voltage 

across a capacitor nor the current through an inductor can 

change instantaneously. A capacitive output DC link is used 

for a VSI and an inductive-output link is employed in CSI. 

The block diagram is shown in fig.1 

 
Fig. 1: The block diagram of open loop speed control of 

three phase induction motor 

 The block diagram of system consists of three main 

parts. The DC voltage source, Voltage Source inverter and 

three phase induction motor. The output of Voltage source 

inverter can be found using this equation. 

Vrms = 0.612*m*Vdc 

Where m is a modulation index of VSI and dc V is the DC 

voltage 

The speed and driving Torque of motor can be found as   

Ns = 
120∗f

P
 

Where Ns synchronous speed in rpm, f is frequency in Hz and 

P is the No. of poles.   

Tn = 
Pm

W
 

Where m Pm is motor power in watt and w is rad/sec and Tn 

is in Nm. 
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III. SPEED CONTROL OF IM 

A. Variable Stator Voltage Method 

Stator Voltage Control is a method   used   to control the speed 

of an  Induction  motor. The speed of a three phase induction 

motor can   be varied  by varying  the supply voltage. Since 

torque varies as square of the voltage applied to its stator 

terminals. Thus by varying the applied voltage, the 

electromagnetic torque developed by the motor can be varied. 

. This method is generally used for small squirrel-cage motors 

where cost is an important criterion and efficiency is not. 

Stator voltage control is also  used for “soft start” to limit the 

stator current during periods of low  rotor speeds. 

 
           Fig. 2: speed-torque characteristics 

 The speed-torque characteristics of variable stator 

voltage are shown above. As the supply voltage is decreased, 

the value of maximum torque also decreases. Even the 

starting torque and the overall torque reduce. Thus the 

machine is highly underutilized. Thus this method of speed 

control has very limited applications. 

B. 3-Phase AC Voltage Controller  

AC Voltage controller modules come under the purview of 

power electronics. Because they are low – maintenance and 

very efficient, voltage controller have largely replaced such 

modules as magnetic amplifiers and saturable reaction in 

industrial use.  

 
Fig. 3: 3-phase AC voltage controller with motor load 

Depending on the firing angle a, there may be three operating 

modes. 

1) Mode -1 

2) Mode -2 

3) Mode – 3Mode-1: 0    600 
 There are periods when three SCRs are conducting, 

one in each phase for either direction or periods when just two 

SCRs conduct. Per phase RMS output voltage. 

Mode-2: 600     900 
 Two SCRs, one in each phase, always conduct. Per 

phase RMS output voltage in mode2. 

Mode-3 900    1500 When none or two SCRs 

 For  1500 there is no period when two SCRs are 

conducting and the output voltage is zero at  1500. Thus, 

the range of the firing angle control is 00     1500 

IV. SPWM METHOD 

The term SPWM stand for “sinusoidal pulse width 

modulation” is a technique of pulse width modulation used in 

inverter. An inverter generate an output of AC voltage from 

an input of DC with the help of switching circuit to reproduce 

a sine wave by generating on or more square pulses of voltage 

per half cycle. If the size of the pulses is adjusted, the output 

is said to be pulse width modulation. With this modulation, 

same pulses are produced per half cycle. The pulses close to 

the end of the half cycle are constantly narrower than the 

pulses close to the center of the half cycle such that the pulse 

width are comparative to the equivalent amplitude of a sine 

wave at that part of the cycle. To change the efficient output 

voltage, the width of all pulse are amplified or reduced while 

keeping the sinusoidal proparsonality. With PWM (pulse 

width modulation), only the on time of the pulses are change 

during the amplitudes. Sinusoidal Pulse Width Modulation is 

a popular control method widely used in power electronic 

inverter circuit. It has advantages likes low switching losses, 

the output has fewer harmonic and method is easy to 

implement.  

 
Fig. 4: Wave form of SPWM technique 

V. SIMULATION & RESULT 

A. Simulation 

The proposed system are speed control of fed induction motor 

by open loop and close loop method the simulation is done by 

the matlab simulink model the simulation model are the apply 

the 3-phase input and connected in the SPWM inverter. 

Inverter are convert AC to DC the inverter are work in the 

pulse supply. The SPWM technique of the control of the 3-

phase squirrel cage induction motor. 
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Fig. 5: Simulation Simulink model of proposed open loop 

speed control of IM 

B. Results 

The simulation model is done in matlab simulation. The 

proposed model are velocity organize of three phase squirrel 

cage induction motor by three phase AC voltage manager 

using SPWM method by comparison of reference paper. In 

this paper are conclude by the speed rating increased and 

control of motor are very easily. The result is not to suitable 

in this paper in that region are mainly follows. the parameter 

of element are not apply proper value then our simulation 

model are not give suitable graph then we can apply the all 

parameter value are correct of element then the graph will 

correct, in simulation model. 

VI. CONCLUSION 

This paper presents modeling and simulation of the 3-phase 

ac voltage controller for speed control of IM. With the help 

of SPWM technique method are most expensive and more 

harmonic free speed control of squirrel cage induction motor 

but the work on Comparison Study of Eddy Current Losses 

of Induction Motors Fed by SPWM and SVPWM Inverters. 

The comparison study of eddy current losses in three phase 

induction motors fed by voltage source inverter with 

sinusoidal pulse width modulation (SPWM) is high with 

comparison of space vector pulse width modulation 

(SVPWM). The eddy current losses is reduce system 

performance is also increased. 

VII. FUTURE SCOPE 

In this thesis, although investigations have been made to 

improve the performance of open loop control of induction 

motor for variable speed drive application using the 

dedicated. Digital signal controlled some of the aspects could 

not be explored fully, since they fall outside the scope of the 

present work. The area in which the work could be further 

extended are given below. Hardware implementation of 

newer and intelligent control schemes can be developed using 

vector control schemes. Simulation and hardware 

implementation of the closed loop control schemes can also 

be developed using vector control schemes MATLAB 

software, artificial intelligence techniques such as fuzzy 

logic, neural network natural inspired algorithms and genetic 

algorithm using the same digital signal controller or with 

newer intelligent digital signal controller. 
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