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Abstract: Induction Motors are the major loads for in Industrial area. For different applications, starting of motors at different time with
different speed is required to be done automatically. Moreover since AC motors are equally important as another part of industry, they
must be protected against different types of fault. In this project, we have suggested designing a common control panel with the help of
which two or more motors can be started at desired time with single control panel. This may being revolutionary step for the industries.
In the same panel, we have incorporated features of speed control of induction motor by which speed of all induction motors connected
with the panel can be controlled easily & in economic way. Protection feature is also added in the same panel. For this we have placed a
relay which may sense over current (over loading) & single phasing phenomena & can trip the circuit breaker to protect the motors.

In all, this project solves the problems of operating different induction motors, Protecting them from abnormalities & controlling their
speed by using a single panel.
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1. INTRODUCTION

Induction motors are wildly used in industries because of its extremely rugged construction, low cost and its minimum maintenance. As an
electrical drive, A.C. 3-phase motors are therefore finds the wide applications in various industries. Out of the so many types of 3- phase A.C
motors, the 3-phase induction motor is used in the industries. For various applications Simultaneous operation and speed control of motors
are required.

Nowadays state of art speed control techniques of Induction motor is available. By using the project we can provide speed control of 3-phase
induction motor and also give a protection against different faults.

2. Circuit Diagram & Analysis
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Figure 1 Wiring diagram
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At initial stage we completed our circuit with the help of two induction motor.
Our main reasons behind this project is to give motor,

1. Protection — Overload, over current, Single phasing & thermal

2. Speed controlling

3. Simultaneous operation

For this entire thing used, diff. Types of relays, timer, variac, single phase preventer, connector, disconnector.

And to operate this all equipment we used switch like manual switch, automatic switch and toggle switch and measure voltage and current
we used voltmeter and ammeter. For any fault we used siren for give information about the fault. We put three LED for check healthiness of
three phase supply. For start operation we put ON & OFF push button.

Now, when we connect panel to the three phase supply and motor, then we have to give supply to panel. For this we need to press ON push
button and so the panel start.

Then three phase supply reached to the MCB. At initial condition the MCB need to remain at OFF position. But for do this operation we
have to ON MCB. After this supply reached to the SPP (Single Phase Preventer) through the current transformer. Which measured current
and indicate us through the ammeter?

Single phase preventer check the sequence of the supply to circuit. If LED of single phase preventer is ON then sequence is correct. Single
phase preventer work either single phasing occurs due to any fault in line.

Contactors energized when three phase supply reached to the contactors. We used two selector switches. One is manual mode selector switch
from which we operate motor manually and another is automatic mode selector switch from which we operate motor automatically.

For first step, we select manual mode switch. By this switch we manually operate one by one motor to change its position. Then for another
operating mode we automatic mode switch into the circuit. In this mode we need put automatic selector switch at just ON condition. This
switch connects to the timer circuit which has 10 sec. Time delay.

So, when we operate automatic switch motor will switch automatically from one by one because of time. When we need to disconnect circuit
disconnector will be providing on contactor which is disconnect the circuit.

For fault like over current, overload we provide overload relay and thermal relay. Overload relay operate due to heavy load in the circuit and
thermal relay operate when fault occur and temperature of circuit will be rise.

We provide main switch on model which is toggle type switch. From that we ON or OFF circuit at any time and put a horn for indication of
fault. When fault occurs horn will blow and we have an indication o f fault.
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Figure 2 Control wiring diagram
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Figure 3 Power diagram

3. Implementation of Hardware
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Figure 4 Hardware model
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At initial stage we completed our circuit with the help of two induction motor.
Our main reasons behind this project is to give motor,

1. Protection — Overload, over current, Single phasing & thermal

2. Speed controlling

3. Simultaneous operation

For this entire thing used, diff. Types of relays, timer, variac, single phase preventer, connector, disconnector.

And to operate this all equipment we used switch like manual switch, automatic switch and toggle switch and measure voltage and current
we used voltmeter and ammeter. For any fault we used siren for give information about the fault. We put three LED for check healthiness of
three phase supply. For start operation we put ON & OFF push button.

4. Advantages
e It protects 3-Phase induction motor against overvoltage, Overload, Thermal, over current, single phase preventer.

e Required less maintenance and Cost is less.
e Easy and automatic operation.
e Easily replace any faulty part from the circuit.
e Not so complicated.
5. Conclusion

e By analyzing the control circuit and wiring diagram we can control of three phase induction motor easily using variac. And using proper
electrical connection of the control elements we operate more than two motor simultaneously.

We also provide over voltage & over current protection to the induction motor/

Using relay, temperature sensor, MCBs and other equipment’s.

This panel has many application is simultaneous operation, speed control & protection of induction motor.

So if we use this type of control panel individual protection is not needed because it capable of to provide the protection against general
all type of faults.

Acknowledgement

We would like to sincerely thank my Guide Assistant Prof. Jaydipsinh B. Zala For his constant encouragement and support throughout
my paper work. They always ensure that my work is being held in proper direction and always guided me in planning work at each stage of
my work. We take this opportunity to express sincere appreciation and deep sense of encouragement, which had a great influence in bringing
this project to success. We remain ever indebted to him for the keen interest shown and moral support offered all through pursuance of this
work.

References

[1] Madivalappa B, 2 M. S. Aspalli “Speed Control of 3-phase I.M. by Variable Frequency Drive”. Journal of Advance Research in
computer Scence and Softwere Eng., Volume 3 Issue 12, December 2013 ISSN:2277 128X

[2] Ganapathy Subramanian “Fault Detection and Protection of .M using Sensor” III-BE, Department of EEE, IFET Collage of Eng.
Villupuram.

[3] Vismay Chauhan, Prof. V, P. Patel “Multi-Motor Synchronization Techniques” International Journal of Science, Eng and Technology
Research (IJSETER), Volume 3, Issue 2, Feb. 2014,

[4] Nagaral B Jayanth , wayne R.Warner,“Systems and Methods for Protecting three-phase Motors” International Journal of Technical
Research and Applications.

[5] Samadhan P, Omkar V,Rahul M,Abhiman S ”5 Speed Control of 3 Phase Induction Motor by Space Vector Pulse Width
Modulation”International Journal of Technical Research and Applications e-ISSN: 2320-8163.

[6]1 B.L. Theraja, A.K. theraja, A Textbook of Electrical Technology , volume-2,AC & DC Machines. by S.CHAND Publications.

[7] M.D Singh, K.B Khanchandani, Power Electronics, by McGraw-hill Publications.

JETIR1804136 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 681


http://www.jetir.org/

