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Abstract— Induction motor has wide use in present world. 

Whether in an industry or at home we can find large number 

of applications of an induction motor. This paper gives 

technique of speed control of induction motor using 

cycloconverter. This speed control technique has been 

adopted in order to make it possible to use same motor for 

different applications according to the requirement of user. In 

this project simulation has been done to find out the 

behaviour of speed characteristics by controlling the 

frequency through cycloconverter. Also by doing this speed 

control we can globalize our motor as it could operate at 

different frequencies. 
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I. INTRODUCTION 

The characteristics in case of a single phase induction motor 

are identical as compared to that of a three phase induction 

motor except that single phase induction motor has no starting 

torque present so certain methods have to be used to make 

itself starting. Apart from having the disadvantage of not 

being self-starting, single phase induction motor is being used 

as three phase supply is not available everywhere. 

 In this project, we are doing single phase induction 

motor speed control by using cycloconverter. The complete 

control circuitry depends on only one parameter i.e., Voltage. 

We know that torque developed is proportional to square of 

the voltage. Thus, the applied voltage to induction motor 

stator terminals is controlled by thyristor and its gate pulses. 

Since it is known that if the triggering pulses to gate are 

provided with delay then the stator terminals of induction 

motor gets reduced voltage and thus as the voltage and 

torques are proportional to one another, torque decrease and 

simultaneously speed of the motor gets reduced. The control 

circuitry consists of the following: 

1) Triggering circuit 

2) Cycloconverter circuit and 

3) Power supply circuit. 

 The power supply circuit will provide AC supply 

100V, 50 Hz to the electronic devices which require the 

biasing voltage. The pulses generated by the triggering circuit 

are provided to the thyristor as gate pulses for the triggering 

purpose. Finally, cycloconverter circuit acts as intermediate 

part between supply and induction motor. Therefore, applied 

voltage from the supply to induction motor and thereby 

speeds are controlled. 

II. CYCLOCONVERTER 

A cycloconverter is a type of power electronics where the 

alternating voltage at one frequency is directly converted to 

the alternating voltage at another frequency without 

requirement of any intermediate deck stage. It can either be a 

step-up or step-down cycloconverter. Controlling of 

cycloconverter is done by controlling the timing of firing 

pulses. 

 The frequency and amplitude of the output voltage 

is controlled by controlling frequency as well as depth of 

phase modulation of firing angles provided to the 

cycloconverter. Thus, a cycloconverter controls both output 

frequency as well as voltage continuously and independently. 

This frequency is normally less than 1/3 of the input 

frequency. The frequency is restricted by quality of output 

voltage wave and its harmonic distortion. At low output 

frequency this distortion is very low. 

 Cycloconverter has another advantage of putting 

down the use of flywheel. When a flywheel is present an 

increase in the torsional vibration along with fatigue in the 

power system component is observed. Therefore, it is 

eliminated from the design of any machine. Hence variable 

voltage variable frequency (VVF) method is chosen to design 

three phase cycloconverter to drive three phase induction 

motor to get required frequency varying with different time 

interval that generates supply torque characteristics 

monitoring with demand torque. 

 
Fig. 1: Principle Diagram of Cycloconverter 

A. Types of Cycloconverter 

1) Step Down Cycloconverter 

It acts like a step-down transformer that provides the output 

frequency less than that of input, 

fo < fi 

2) Step Up Cycloconverter 

It provides the output frequency more than that of input, 

fo > fi. 

Where, 

fo =frequency output 

fi= frequency input 

In case of the step-down cycloconverter, the value of the 

output frequency is somewhat limited to a fraction of input 

frequency, typically it is found to be below 20Hz in case of a 

50Hz supply frequency. In this case, SCRs are line 

commutated so no separate commutation circuits are 

required. 

 Whereas in case of a step-up cycloconverter, in 

order to TURN OFF SCRs at the desired frequency we need 

forced commutation circuit which are relatively complex. 

Therefore, majority of these power controlled devices are of 

step-down type that lowers the value of output frequency than 

input frequency. 
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III. INDUCTION MOTOR 

Construction ally, this motor is more or less similar to a poly 

phase induction motor accept. 

1) Stator is provided with a single phase winding 

2) A centrifugal switch is used in some types of motors, in 

order to cut out a winding, used only for starting purpose. 

When fed from a single phase supply, its stator winding 

produces a flux which is alternating but not revolving 

(rotating) flux. This alternating or pulsating flux acting on 

squirrel cage rotor can’t produce rotation. That is why single 

phase motor is not self-starting. 

 For starting purpose temporarily, it is converted into 

a two phase induction motor by providing an auxiliary 

winding. The main winding and auxiliary winding are 90o 

apart and connected in parallel across the single phase supply. 

Based on this following are the types of induction motors, 

1) Resistance split phase motor 

2) Capacitor Start induction motor 

3) Capacitor Start-Run induction motor 

4) Shaded Pole induction motor 

 In our Simulink model we have designed capacitor 

start as well as capacitor start-run motors respectively. 

IV. BLOCK DIAGRAM 

The block diagram of our project is shown below, 

 
Fig. 1: 

Cycloconverter is connected between the input supply and the 

induction motor for the required controlling. Triggering 

circuit connected to the cycloconverter, it is used to provide 

the firing angles to thyristors present in the cycloconverter to 

carry out the required mechanism. 

V. MATLAB SIMULINK MODEL 

Simulink model for the cycloconverter and the induction 

motor are shown below in fig.2 and fig.3 

 

 
Fig. 12: Simulink Model & Parameters of Cycloconverter 

 In the above fig.2 the simulink model along with the 

parameter of the first thyristor is shown. In accordance to our 

requirement necessary phase delay can be provided to 

different thyristor for their operation at different time and the 

required output for the given load can be obtained. 

 Now the simulink model for the induction motor 

alongwith its input parameter is shown, 

 

 
Fig. 3: Simulink Model & Parameters of Induction Motor 
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So the above models are designed on Simulink to get the 

required characteristics and compare it with the literature to 

ensure that our results are correct. 

VI. RESULT & DISCUSSION 

After applying the control strategy, the proposed simulation 

results obtained are shown in fig.4, 5, 6, 7 and 8 respectively, 

Following are the output waveform of cycloconverter for 

different firing angles, 

 
Fig. 4: Voltage VS Time at Output Frequency 25Hz 

 
Fig. 5: Voltage VS Time at Output Frequency 10Hz 

Now the obtained speed graphs at different frequencies are 

Fig. 6: Graph between Speeds for Frequency 25 Hz 

 
Fig. 7: Graph between Speeds for Frequency 100 Hz 

Fig. 8: Graph between Speeds for Frequency 10 Hz 

The above graphs are obtained from the following analysis, 

S. No. Frequency 
Max Speed 

(RPM) 

1. 25 750 

2. 10 200-300 

3. 100 830 

Table 1: 

VII. CONCLUSION 

Thus the cycloconverter circuit has been simulated and the 

desired result are obtained for the various values of 

frequencies, thus by changing the value of the supply 

frequency speed variation for an induction motor can be done 

and this change in frequency is made by using power 

electronic device such as a cycloconverter. 

REFERENCES 

[1] Abhishek Pratap Singh, V. K. Giri “Simulation of 

Cycloconverter Fed Split Phase Induction Motor” 

International Journal of Engineering Science and 

Technology, Vol. 4, No.01, January 2012, pp. 367-372. 

[2] B. Sai Sindura, B.N.Kartheek “Speed Control of 

Induction Motor using Cycloconverter” International 

Journal of Engineering Trends and Technology, Vol.4, 

Issue 4- April 2013. 

[3] Power Electronics by P.S.Bimbhra, Khanna Publishers. 

[4] Puja Talukder, Prashant Kumar Soori, and Benetta 

Aranj, “Speed Control of Induction Motor Drive Using 

Universal Controller”, IEEE Trans. Ind, 2010 

[5] Abramowitz, H. “New Closed Loop Controls for 

Minienvironments,” Controlled Environments, February 

2006. 

[6] F. Wang, S. Rosado, D. Boroyevich, “Open Modular 

Power System Controller Applications”, IEEE Power 

Electronics Specialist Conference, June 2003, Vol. 4, pp. 

1792-1797. 

[7] Dr. P.S.Bimbhra “Generalize theory of electrical 

machine” department of Electrical engineering, Thapar 

Instituteof Engineering and Technology, Patiala. 147001 

[8] M D Singh, K B Khanchandani “Power electronics” 

second edition, Former principal, Laxmi Narayan 

College of Technology, Bhopal. 

[9] Ashfaq Husain “Electrical machines” second edition, 

Formerly, Reader in Electrical engineering University 

Polytechnic, Aligarh Muslim University, and Aligarh. 



Simulation based Speed Control of Induction Motor 

 (IJSRD/Vol. 6/Issue 04/2018/028) 

 

 All rights reserved by www.ijsrd.com 106 

[10] Mineo Tsuji, Shuo Chen, Shin-ichi Hamasaki, Xiaodan 

Zhao, and Eiji Yamada, “A Novel V/f Control of 

Induction Motors for Wide and Precise Speed 

Operation” IEEE Trans. Ind. 

[11] Power Electronics by P.S.Bimbhra, Khanna Publishers. 

[12] Electrical machines by D.P.Kothari and I.J.Nagrath 

[13] M. Abdel-Halim, H. G. Hamed, and K. M. Hassaneen, 

“Modeling and Simulation of VSI-FED Induction 

Motors”, Middle East Power Systems Conference 

(MEPCON’2000), pp.80-84. 

[14] Sandeep Pande, Harshit Dalvi, “Simulation of 

Cycloconverter Based Three Phase Induction Motor” 

International Journal of Advances in Engineering & 

Technology (IJAET), 2011. ISSN: 2231-1963 July 2011. 

[15] B. R. Pelly, Thyristor Phase-Controlled Converters and 

Cycloconverters. New York: Wiley, 1971. 

[16] S. K. Datta, "A novel three-phase oscillator for the speed 

control of ac motors," IEEE Trans. Ind. Gen. Appl., vol. 

IGA-7, pp. 61-68, Jan./Feb. 1971. 

[17] R. L. Piper, "An experimental static frequency converter 

using silicon controlled rectifier," Royal Aircraft 

Establishment, Farnborough, England, Tech. Note EL. 

175, Feb. 1960.  


