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Abstract— The power supplied to the rural India is not 

always a three phase supply. Sometimes two phase supply is 
given to rural areas of India during daytime. Due to this, 

agricultural community suffers a lot at the time of irrigation 

which results into interrupted irrigation. To overcome this 

problem, we need to convert two phase supply into three 

phase by phase displacement. Phase displacement involves 

conversion of two phase supply into three phase from a 

healthy phase to a phase that is not supplied by the producer. 

When a single phase is disconnected during three phase 

operation of motor, it leads to improper functioning of the 

motor. To overcome this, use of single phasing preventer is 

used. 
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I. INTRODUCTION 

The three phase motors are used for the purposes. They 

work properly when three phase supply is given properly. 

But when any one phase is faulty or in decrease in supply 

then fault is generated in phase sequence. To avoid a 

condition like that either the supply should be cut-off for the 
good of the motor or some arrangements could be made to 

supply balanced three supply to the motor. This project aims 

at the protection of the three phase induction motor against 

sudden phase loss and operation in two phase by 

compensation of the lost phase to increase the continuity of 

motor operation. Single phase preventer is used to prevent 3 

phase induction motor from any damage like voltage drop 

and voltage rise. Single phase preventer is used to protect 

the induction motor from single phasing fault. Single 

phasing is a very dangerous fault to the electrical motor and 

Which damages the motor stator winding rapidly. Generally 

single phasing is nothing but a motor runs when one of the 
supply is disconnected due to open circuit or improper 

contact in switch or other electrical equipment failure. 

Normally, the motor runs with the three phase supply and 

which takes balance current in each phase winding. 

Consider one of the fuse has blown. But the motor still in 

rotating position which tries to rotates in the same speed. At 

that same time the absence phase current will be shifted to 

the remaining live phases. Therefore, the current in the other 

phases increases up to 3 times its normal value instantly. 

This is called single phasing fault. The single phasing leads 

to unbalanced current in the motor stator. The component 
which is present in this unbalanced current called negative 

sequence component. These negative sequence component 

creates the magnetic flux opposite to the main flux. This 

results in double frequency currents to induce in the rotor to 

cause its heating.  

II. BLOCK DIAGRAM 

A. Study of Components: 

This section deals with the study of components required to 

complete the project. The main objectives are: 

1) To learn the way of phase displacement in circuit.  

2) To learn and identify the phase compensation of three-

phase induction motor.  

3) Phase displacement for phase compensation of three-
phase induction motor during a phase loss was designed 

using microcontroller.  

4) To identify the method of operation of motor in two 

phase mode when any one of the three phase is absent. 

III. SYSTEM DESCRIPTION AND BLOCK DIAGRAM 

The system consists of key component microcontroller 

which controls all functions. System is automatically 
controlled by microcontroller. The phase sensing circuit 

detects the availability of three phases and gives the status to 

the microcontroller. Microcontroller then operates the relay 

and contactors. The system involves power supply, phase 

sensing circuit, microcontroller, relay, contactors, motor, 

capacitors.   

 
Fig. 1: Simple Block Diagram of Single Phasing Preventer 

for Three Phase Loads 
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A. Block diagram Description 

1) Power supply circuit:  

 
Fig. 2: Power Supply Circuit 

In general, we use an AC supply of 230V 50Hz, but this 

power has to be changed into the required form with 

required values or voltage range for providing power supply 
to different types of devices. There are step-up and step-

down transformers which are used to step up or step down 

the voltage levels. 230V AC is converted into 12V AC using 

a step-down transformer. This circuit gives the power supply 

for microcontroller and relay operation. 

2) Contactors: 

 
Fig. 3: 

A contactor is an electrically controlled switch used for 

switching a power circuit, similar to a relay except with 
higher current ratings. Contactor is of two types namely 

normally closed (NC) and normally open (NO). Contactor is 

of two types namely normally closed (NC) and normally 

open (NO) 

3) Phase Sensing Circuit: 

 
Fig. 4: Phase Sensing Circuit 

The above circuit shows the connections for phase sensing 

circuit. The three individual phases RYB are connected to 

three individual transformer (230V/6V) with respect to 

neutral. The stepped down 6v is rectified to dc supply by 
bridge rectifier. Then the rectified supply is regulated to 

constant 5v dc by 7805 voltage regulator. The negative of 

the three rectified output are common grounded to the 

ground of the microcontroller. The positive signal is given 

input to microcontroller. 

4) Microcontroller: 

 
Fig. 5: 

A Microcontroller is used in the circuit for the continuous 

routine operation that is done for the working of the whole 

setup. 

5) Capacitors: 

 
Fig. 6: 

A capacitor is a device that stores electrical energy in an 

electric field. The plates accumulate electric charge when 

connected to power source. One plate accumulates positive 
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charge and the other plate accumulates negative charge. If a 

battery has been attached to a capacitor for a sufficient 

amount of time, no current can flow through the capacitor. 
In a way, a capacitor is a little like a battery. Although they 

work in completely different ways, capacitors and batteries 

both store electrical energy.  

6) Relay: 

 
Fig. 7: Circuit diagram of relay 

A relay is an electrically operated switch. Current flowing 
through the coil of the relay creates a magnetic field which 

attracts a lever and changes the switch contacts. Relays are 

usually SPDT or DPDT but they can have many more sets 

of switch contacts, for example relays with 4 sets of 

changeover contacts are readily available. 

IV. MODES OF OPERATION 

A. Three Phase Mode     

This mode is programmed to operate only when all the three 

phases are present in the supply grid .Otherwise supply is 

cut off to motor. So the motor will be ON only when all the 

three phases are alive. In this mode the normal operation  

during the three supply is only desired and the compensated 

is not desired here.  

B. Two Phase Mode    

This mode is  programmed to operate during a phase loss by 

including a capacitor to phase shift, thereby giving the  

motor a virtual three phase  supply continuously. The phase 

that is absent is cutoff from the supply. During the operation 

in this mode TPS contactor and TC contactor are switched 

on first to isolate the absent phase from supply and includes 

the capacitor to the absent phase of motor and another live 

phase. Thus a virtual phase is giving to the motor with the 

help of capacitor.  

V. CONCLUSION 

Thus the phase displacement of three phase induction motor 

for phase compensation was designed using microcontroller. 

Phase sensing circuit and power supply was designed with 

three separate pcb board. Phase displacement is done by 

capacitors. This way we can achieve single phasing 

preventer for three phase loads. 
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