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Abstract -- Induction motors are widely utilized in industry due to their rigidity and speed-control flexibility. This paper tackles the 

matter of three-phase induction-motor overall protection using microcontroller protection algorithms. A stand-alone, 

microcontroller-based protector is designed and implemented. Many algorithms are developed to understand the different functions 

of the protector. Moreover, the induction motor  electrical and thermal behavior are studied. The implemented protection system may 

be programmed to suit a large range of induction motor sizes, and to watch the motor parameters during its operation and after a 

fault occurrence through seven-segment display units. The relay protection functions that are considered during this implementation 

are overload, over-temperature, supply under-voltage, supply over-voltage, unbalance of supply-voltages, phase reversal, phase loss, 

heavy over-current, excess ground-current, unbalance of supply-currents, and repeated starting. The circuit will take the complete 

control of the motor and  protect the motor from several faults such as over voltage and under voltage and therefore the circuit will 

activate the motor under safety conditions. This also protects induction motor from single phasing which is additionally a serious 

fault. The circuit was fully controlled by the microcontroller and also the microcontrollers will continuously monitor the voltages of 

the three phases and if the voltage goes abnormal then it turn off the motor until become normal. 

 

I. INTRODUCTION 

There are a large range of a.c. motors and motor characteristics existing, due to the many duties that they 

used. All motors need protection, but fortunately, the more fundamental problems affecting the selection 

of protection are independent of the kind of motor and also the form of load to which it's 

connected. There are the protection of induction motors and synchronous motors, and these are fully 

handled in the appropriate section. Motor[1] characteristics must be carefully considered when applying 

protection; while this might be considered stating the plain, it emphasized because it applies more to 

motors than to other items of power grid plant. As an example, the starting and stalling currents/times 

must be known when applying overload protection, and furthermore the thermal withstand of the machine 

under balanced and unbalanced loading must be clearly defined. The conditions of motor protection[2] as 

required may be divided into two broad categories: imposed external conditions and internal faults 

provide details of all likely faults that need protection. It will be accepted that legitimately arranged, 

dimensioned, introduced, worked and well-kept drives ought to not separate. In actuality, be that it may, 

these conditions are barely ever perfect. The recurrence of diverse engine harm varies since it relies on 

upon distinctive particular working conditions. Measurements demonstrate that yearly down times of 

0.5...4% must be normal. Most breakdowns are brought on by an over-burden. Protection shortcomings 

prompting earth issues, swing to-turn or twisting short-circuits are brought on by overabundance voltage 

or pollution by sogginess, oil, dust or chemicals.  

 
II. LITERATURE SURVEY 

 

A Microcontroller[5],[7] unit (MCU) uses microprocessor as its central processing unit (CPU) and it 

incorporates memory, Timing reference, I/O peripherals etc., on same chip. Limited computational 

capabilities and enhanced I/O are special features. In our project the microcontroller is employed to 

manage the three phase induction motor. The motor protection is required as day to day life induction 

motor usage increases plenty because it has some specific merits. The circuit was fully controlled by the 

microcontroller and therefore the micro controllers will continuously monitor the voltages of the three 

phases[3] and if the voltages goes abnormal then it cut the motor until they're normal. It will not only 
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protecting motor from transient voltages, it also start the motor automatically when power comes without 

manual requirement off the motor after predetermined time. Manually monitoring the motor is difficult so 

automatic protection of induction motor[4] has such an importance. 

. 

III. DESIGN METHODOLOGY 

Motor protection[1][2] system based on the micro controller includes controlling, monitoring and 

protection function of induction motor from incipient faults in one assembly. The system does not require 

special sensors. To limit values, the required comparisons will be  made in micro controller, when an 

unexpected situation is encountered,  the motor will be  stopped by means of a control signal. 

First of all, microcontroller based integrated protection system is implemented. Then permissible value 

obtained from simulation results are entered as reference value in Microcontroller unit. Then start the 

machine at rated condition .Supply voltages  and stator currents are monitored. Measured voltages and 

currents are digitally passed to microcontroller and comparisons are made between measured values with 

reference value. If any unbalance is noticed, motor is stopped. 

A. Functional Block Diagram 

 

 
 

Fig 1:  Functional block diagram 

Single phase A.C. supply is provided to primary winding of step down transformer. Transformer 

secondary will give 12 V A.C. This transformer output will be provided to bridge rectifier. Bridge rectifier 

gives 12 V D.C. which will be filtered by using filter . Output of filter is connected to a regulator which 

provides 5V constant D.C. voltage. This 5 V D.C. is provided to micro controller PIC18F488. According 

to the program written into the microcontroller, it will send the signal to the relay, and then relay stops the 

motor. Three phase bank transformer is used to sense the current drawn by the motor. The secondary of the 

transformer is connected to a rectifier. This voltage is filtered by using a filter and then fed into 

microcontroller. 

B. Operating Procedure  

 Microcontroller PIC18F488 used in this project which has High-Performance RISC CPU has linear 

program memory addressing up to2 Mbytes. Linear data memory addressing to 4 Kbytes up to 10 MIPS 

operation. DC – 40 MHz clock input and 4 MHz-10 MHz oscillator/clock input with PLL active 16-bit 

wide instructions, 8-bit wide data path Priority levels for interrupts,8 x 8 Single-Cycle Hardware 

Multiplier. High current sink/source 25 mA/25 mA. Three external interrupt pins. 

Timer0 module: 8-bit/16-bit timer/counter with8-bit programmable pre scalar                 
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Timer1 module: 16-bit timer/counter 

Timer2 module: 8-bit timer/counter with 8-bit 

period register (time base for PWM) 

Timer3 module: 16-bit timer/counter  

Special Microcontroller Features are Power-on Reset (POR), Power-up Timer (PWRT) and Oscillator 

Start-up Timer (OST), Watchdog Timer (WDT) with its own on-chip RC oscillator Programmable code 

protection. Power-saving Sleep mode Selectable oscillator options, including: 4x Phase Lock Loop (PLL) 

of primary oscillator Secondary Oscillator (32 kHz) clock input In-Circuit Serial Programming TM 

(ICSPTM) via two pins. 

  

A transformer could be a device that transfers voltage from one circuit to a different through inductively 

coupled conductors through the transformer's coils or "windings". Apart from air-core transformers, the 

conductors are commonly wound around one iron-rich core, or around separate but magnetically-coupled 

cores. A varying current within the first or "primary" winding creates a varying field of force within the 

core (or cores) of the transformer. This varying force field induces a varying emf (EMF) or "voltage" 

within the "secondary" winding. This effect is termed mutual induction.If a load is connected to the 

secondary circuit, electrical phenomenon will flow within the coil of the transformer and transfer energy 

from the first circuit to the load connected within the secondary circuit.The secondary induced voltage VS, 

of a perfect transformer, is scaled from the first VP by an element adequate to the ratio of the amount of 

turns of wire in their respective windings: 

  
  

The primary winding is connected to a 60-hertz ac voltage source. The  field of force (flux) builds up 

(expands) and collapses (contracts) about the first winding. The expanding and contracting field of force 

round the coil cuts the secondary coil and induces an alternating voltage into the winding. This voltage 

causes electrical energy to flow through the load. The voltage is also stepped up or down looking on the 

look of the first and secondary windings 

Diodes are accustomed  to convert AC into DC these are used as half wave rectifier or full wave rectifier. 

Three points must be kept in mind while using any variety of diode. 

I. Maximum forward current capacity 

II. Maximum reverse voltage capacity 

III. Maximum forward voltage capacity 

 IN4001, IN4002, IN4003, IN4004, IN4005, IN4006 and IN4007 are diodes of number which has 

maximum reverse bias voltage capacity of 50V and maximum  

 

        

 

 

 

 

 

Fig 2:  Circuit  diagram 

 

Suraj Punj Journal For Multidisciplinary Research

Volume 11, Issue 4, 2021

ISSN NO: 2394-2886

Page No: 462



  

 

forward current capacity of 1 Amp. Besides this diode of more capacity is employed in place of diode 

of low capacity but diode of low capacity cannot be utilized in place of diode of high capacity. As an 

example, instead of  IN4002; IN4001 or IN4007 will be used but IN4001 or IN4002 will not be 

employed in place of IN4007.The diode BY125made by company BEL is equivalent of diode from 

IN4001 to IN4003. BY 126 is appreciating diodes IN4004 to 4006 and BY 127 is similar to diode 

IN4007.  

 A capacitor or condenser could be a passive electronic component consisting of a pair of 

conductors separated by a dielectric. When a voltage density exists between the conductors, an 

electrical field is present within the dielectric. Mechanical force produces and stores energy between 

the plates by this field. The effect is greatest between wide, flat, parallel, narrowly separated 

conductors. a perfect capacitor is characterized by a constant value, capacitance, which is measured in 

farads. It is the ratio of the electrical charge on each conductor to the potential between them. In 

practice, the dielectric between the plates passes a little amount of leakage current. The conductors and 

leads introduce identical series resistance and therefore the dielectric has an electrical strength limit 

leading to a breakdown voltage. The properties of capacitors in a very circuit may determine the 

resonant frequency and quality factor of a electrical circuit, power dissipation and operating frequency 

in an exceedingly digital logic circuit, energy capacity during a high-power system, and plenty of other 

important aspects.  

 Regulator IC[6] (78xx) has three pin IC used to regulate the voltage. It converts unregulated DC 

current into regulated DC current. Normally we get fixed output by connecting the regulator at the 

output of the filtered DC. It may also be employed in circuits to urge an occasional DC voltage from a 

high DC voltage (for example we use 7805 to induce 5V from 12V). There are two varieties of voltage 

regulators 1. Fixed voltage regulators (78xx, 79xx) 2. variable voltage regulators (LM317) In fixed 

voltage regulators there's another classification 1. +ve voltage regulators 2. -ve voltage regulators. This 

include 78xx voltage regulators. The foremost commonly used ones are 7805 and 7812. 7805 gives 

fixed 5V DC voltage if input voltage is in (7.5V, 20V). 

 

IV. RESULT 

Protection of three phase induction motor from over/ under voltage, over current, over speed, 

temperature, frequency and phase failure provide the smooth running of motor which also improves its 

lifetime and efficiency. To make induction motor run efficiently and to protect it from various faults, six 

different sensing circuits have been designed along with audio system. These sensing circuit sense the 

faults occur in an induction Motor. These faults are monitored by the protection system and if any fault 

occurs the motor automatically turned off.  

 
V. Conclusion 

          Fault detection circuit is employed for detection of the over and under voltages. From the fault 

detection circuit output is given to microcontroller, by the program stored within the microcontroller it 

activates the ON relay or OFF relay. The output of the microcontroller is applied to the relays to ON and 

OFF the motor. The induction motors have now become extremely popular as compared to other motors 

for several of the industries because its low cost, simple and intensely rugged construction, high reliability, 

high efficiency, reasonably good power factor, low maintenance cost. Induction motors are utilized in 

various industries like, paper mill, Sugar industry, for driving the mechanical systems. The upkeep of an 

induction motor is extremely essential. The monitoring of induction motor through wired communication 

not only expensive but also the communication may affect because of physical conditions like human 
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hazards. Hence wireless communication becomes a praiseworthy substitute for not only monitoring but 

also the control of induction motor. It enhances the performance of the motor. The proposed system can 

measure, monitor and control the foremost important parameters like voltage, current, temperature, speed 

and Power factor of the induction motor. 

 
VI. Future Scope 

 A real t ime clock can be added so that the ON t ime and the OFF time of the motor can be 

entered and the system will switch ON the motor and it will switch to OFF at the predetermined time. An 

electronic lock can be provided so that unauthorized persons can’t use the motor. T his  p r o jec t  

ca n be  e xt e nd e d  t o  p ro t ec t  t he  indu c t io n mo t o r  fo r m phase faults and phase reversal. 
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