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Abstract— This aim of this paper for protection of the single 

phase induction motor from over voltage and under voltage, 

over current and overheating. Due the fault the winding of 

motor get heated which lead to insulation failure and thus 

reduce the life of motor. This fault is generated in induction 

motor due to variation in induction motor parameters. When 

single phase induction motor runs continuously, it is 

necessary to protect the motor from these anticipated faults. 

Single phase induction motor generally directly connected 

through the supply, if the supply voltage has a fluctuation due 

to fault the performance of motor is affected and in some 

cases winding is burned out. GSM is attached for recving 

message about fault and controlling motor. 
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I. INTRODUCTION 

Single phase induction motor generally suffers from under 

voltage, overvoltage, overcurrent and overheating. When the 

single phase induction motor supply with higher voltage than 

is rated then induction motor starts overheated. In our project 

a variable resistance is used when supply voltage is lower 

than rated then voltage drop across the resistance is higher 

than it protects the motor from this fault. When supply 

voltage is lower than voltage drop across the resistance is 

lower than specified value and motor fails to start. In the case 

of motor overheating a LM sensor is used which sense the 

temperature of winding if it is exceed the specified limit then 

once again motor fails to start. It is very important to protect 

induction motor. Details description of all types of faults is 

given below. 

II. OVERVOLTAGE PROTECTION 

In overvoltage protection system of 1 phase induction motor, 

protects the motor from overvoltage, the voltage which is 

higher than the rated voltage. In circuit diagram of 

overvoltage protection it consists the comparator which 

compare two voltages one is supply and another one is drop 

across the variable resistance. When the voltage drop across 

the variable résistance is higher than specified value then 

comparator generates signals. This signal is fed to 

microcontroller and microcontroller takes the appropriate 

action and message is send to operator that motor is in 

condition of overvoltage as shown in fig.1. 

 
Fig. 1: Circuit diagram of overvoltage protection 

III. UNDER VOLTAGE PROTECTION 

In under voltage protection of 1 phase induction motor 

provides the protection from the under voltage. When supply 

system has low voltage than the rated of induction motor then 

under voltage protection section of protection supply is 

provided to motor.  It has same concept as overvoltage it also 

has comparator which compare two voltage one form supply 

and another from the voltage drop across the variable 

résistance. When voltage drop across the variable resistance 

is lower than specified value, this signal sends to 

microcontroller and microcontroller stop the operation of 

motor in the case of running and fails to operate in case of 

starting. Preset is used to set the specified value as shown in 

fig.3. 

 
Fig. 3: Preset to set value 

This circuit works in same manner as overvoltage 

protection works only the different is that value set by preset. 

In this Case set value is minimum but in overvoltage case set 

values by preset resister. When appropriate voltage drop 

across the Resister exceeds from the set values of preset the 

signal sends to microcontrollers and GSM send message to 

operator to take action. 
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IV. OVERHEATING PROTECTION 

Overheating protection of motor means protect the motor 

from overheating of its winding. This overheating in motor is 

generally caused by overloading of motor, bearing seizes up 

something locked the motor shaft from turning. Motor simply 

fails to starts properly, a failure to start of motor may cause 

by faulty start in winding in motor. For sensing the heat LM 

35 sensor is used for this purpose. This sensor is connected to 

comparator inputs. With the help of sensor which sense the 

temperature of winding & its temperature exceeds to some 

particular level then comparator sends this signal to 

microcontroller as shown in fig.5. 

 
Fig. 5: Diagram of overheating protection 

V. OVER CURRENT PROTECTION 

The overcurrent protection is same as overheating protection 

as current exceeding the rated value then it then by  H= i^2Rt, 

it starts heating and For sensing the heat LM 35 sensor is used 

for this purpose. This sensor is connected to comparator 

inputs. With the help of sensor which sense the temperature 

of winding & its temperature exceeds to some particular level 

then comparator sends this signal to microcontroller and 

message is send to operator. 

VI. GSM MODULE 

GSM module is used to establish communication between a 

computer and a GSM system. Global System for Mobile 

communication (GSM) is an architecture used for mobile 

communication in most of the countries. In this we used for 

communicating types of fault with operator and for taking 

appropriate action. 

 

VII. CONCLUSION 

Protection of three phase induction motor from over voltage, 

under voltage, single phasing, and overheating and phase 

reversal provide the smooth running of motor improves its 

lifetime and efficiency. Generally these faults generated 

when supply system is violating its rating. In three phase 

induction motor when running at rated voltage, current and 

load these faults are not generated. 

For smooth running of motor generally 

concentration on supply voltage under the prescribe limit and 

load which is driven by the motor should also be under the 

specified limit. 
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