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Abstract— In the short transmission line and power system or 

some other company there are many equipment used in which 

may be transformer or generator. If any faults occur in 

transformer and generator as a results transmission line and 

may be system faults condition occurred, so it required 

protection of the transmission line or system relay. So if we 

use the different –different relay for different-different 

protection, it will be a costlier. Hence we use the one relay 

with the help of micro-controller and different sensor circuit 

which provide protection against the over voltage, under 

voltage fault, over current and under current fault, thermal 

faults, single phasing and gausses faults. The sensor circuit 

sense the different quantity means temperature sensor sense 

the temperature if it will grater then the rated temperature the 

micro-controller produced the tripping signal and relay will 

be tripped and faulty section gas sensor sense the quantity of 

gas and also voltage and current variac measure the voltage 

and current and if it greater than or if below the rated quantity 

then the micro-controller produced the tripping signal and 

relay will be tripped and faulty section will be isolated.  
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I. INTRODUCTION 

In the design of electrical power transmission and distribution 

system, there are various factors that need to be considered in 

the quest to satisfy the needs of electricity consumers. 

Electrical power systems experience faults at various times 

due to various reasons. These faults must be foreseen and 

safety precautions applied to the power system. The power 

systems engineer must include in his design, safety measures 

in order to avert any destructive occurrences that the system 

may undergo at any given time. 

Our project Smart Relay System for transformer is 

the most useful device for power system. Power system 

protection is very essential and necessary for a dependable 

electrical power supply. It ensures that the system is protected 

from itself and that the consumer is also safe as he benefits 

from the electrical power supply. An electrical power system 

consists of various components such as generators, switches, 

transmission cables, transformers, capacitor banks among 

other components. It cannot therefore operate without an 

effective protective device to keep these components safe and 

the system stable. 

Faults in a power system refer to the undesired 

conditions that occur in the electrical power system. These 

conditions may include short circuit, over current, 

overvoltage, high temperatures among others. It is clear that 

over time, there has been an increase in human population, 

economic growth and technological advancement. This has 

continuously made the demand for electrical power to go high 

because as technology, human population and economy 

grows; there is an increase in demand for power as many 

more electrical loads are introduced into the supply line. An 

increase in load leads to a lot of current drawn from the power 

line. At times the demand goes above what the power 

distributor can supply. 

The consequence of this is that electrical power 

overload cases ᵠᵠbecome common thus posing danger to 

power system components. This therefore throws in the need 

for devices that can monitor the rate of power consumption in 

accordance with the level that a given system is designed to 

sustain. Such a device must be designed to cut off 

consumption if the system oversteps its ability thus being 

dangerous to users and the components. In this project, we 

look at the protection of power transformer from various 

faults that may occur and may be destructive to the 

component if left undetected. The transformer is a very 

important component in an electrical power system as 

distribution of electrical power to consumers is more 

efficiently effected. Every transformer is designed to 

comfortably supply a given load. Cases of overload or short 

circuits can lead to transformer being damaged. 

To combat such occurrence, an elaborate system that 

monitors these excesses in supply parameters needs to be 

built. Such a device controls the flow of electrical power to 

the load so that the transformer is not overworked. Over 

current relays and overvoltage relays have been used for a 

long period of time and have been electromechanically 

controlled. In this system, a microcontroller is used to 

monitor cases of electrical faults and communicate to a switch 

to isolate the transformer from the system. 

II. WORKING 

 
Fig. 1: Working 

The main intention of this project is to design a 

microcontroller based system that can be used in power 

system for the short transmission protection. In the power 

system network many more type of faults occur which are as 

follow:- 

1) Overvoltage faults 

2) Under voltage faults 

3) Thermal faults 

4) Over current faults 

5) Under current faults 

6) Single phasing 

A. Over voltage faults 

If in the power system network if voltage rating of 

transformer is increased then the rated voltage of transformer. 
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And over voltages arise on transmission line is classified in 

two main categories. 

1) External voltage faults 

2) Over voltage faults 

1) External voltage faults: 

This type of over voltages originates from atmospheric 

disturbances, mainly due to lightning. This takes the form of 

a surge and has no direct relationship with the operating 

voltage of the line. It may be due to any of the following 

causes: 

1) Direct lighting stroke 

2) Electromagnetically induced over voltages due to 

lighting discharge taking place near the line, called 'side 

stroke'. 

3) Voltages induced due to atmospheric changes along the 

length of the line. 

4) Electromagnetically induced voltages due to presence of 

charged clouds nearby. 

5) Electrostatically induced over voltages due to the 

frictional effects of small particles like dust or dry snow 

in the atmosphere or due to change in the altitude of the 

line. 

2) Internal Over voltage: 

These over voltages are caused by changes in the operating 

conditions of the power system. These can be divided   into 

two groups as below: 

a) Temporary over voltages: 

These are caused when some major load gets disconnected 

from the long line under normal or steady state condition. 

B. Under voltage faults 

In the power system some equipment are failure, therefore in 

the power system under voltages faults are occur. 

C. Thermal faults 

In the power system whenever some faults occur or suddenly 

increasing the current or voltage in transformer then heat 

produce in the transformer then the temperature will be 

increased beyond its rated capacity and hence thermal faults 

will be occur in transformer. 

D. Overcurrent faults 

In an electrical power system or transmission 

line, overcurrent or excess current is a situation where a 

larger than intended electric current exists through a 

conductor, leading to excessive generation of heat, and the 

risk of fire or damage to equipment. Possible causes for 

overcurrent include short circuits, excessive load, incorrect 

design, or a ground fault. Fuse, circuit breakers, temperature 

sensors and current limiters are commonly used protection 

mechanisms to control the risk of overcurrent faults. 

E. Under current faults 

In the transmission system transformer or some equipment 

are there whenever this equipment or transformer current 

rating are reducing or transmission line current is reduced 

then the rated capacity therefore the undercurrent faults 

occur. 

F. Single phasing 

In the transmission line the three phase induction motor will 

be connected. It will continue to operate when a disturbance 

of some sort causes the voltages supplied to the motor to 

become single-phase. The single-phasing can occur as a result 

of a fuse blowing or protective device opening on one phase 

of the motor. Other possibilities include feeder or step-down 

transformer fuses blowing. Even though the motor will 

continue to operate in this condition, the motor will heat up 

very quickly and it is essential that the motor be removed 

from service by the opening of a motor circuit breaker or 

some other type of protective device. 

As stated above the many faults occurs in 

transformers and generators hence transmission line also will 

be affected so we provide the protection against this faults. In 

our project we use the different sensor circuit with the micro-

controller which is sense the quantity and send the tripping 

single to the relay and relay will be trip and faulty section will 

be isolated from the healthy parts of the system. 

We use the voltage and current variac which 

measure the quantity of voltage and current and if it is grater 

then the rated capacity or decreases the capacity then the 

micro-controller produced tripping signal and relay will be 

trip and isolated the faulty section. 

And we use the temperature sensor to protect the 

transmission line. If the temperature of transformer or any 

equipment which are the connected in the transmission line 

are increase or decreases then the it’s rated capacity therefore 

the micro-controller produce the tripping signal and give the 

tripping command of the relay and relay will be tripped and 

isolated the faulty section from the healthy parts. 

We use the single phasing relay for the single 

phasing faults. And it will be operated and isolated the faulty 

parts from the healthy parts of system. 

III. FLOWCHART 

 
Fig. 2: Flow Chart 
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IV. BLOCK DIAGRAM 

These block diagram consist many more components which 

is sensor circuit, it has a humidity sensor, temperature sensor, 

voltage and current variac. And micro-controller, LCD, relay, 

buzzer, IC 7805, single phase transformer. 

 
Fig. 3: Block Diagram 

A. Power circuit 

In the power circuit single phase transformer, diode, capacitor 

and resistor are there. The single phase transformer can 

convert the 230 Volt A.C. into the 12 Volt D.C. and the output 

of the power circuit can be connected to the IC-7805. 

B. IC-7805 

7805 IC, a voltage regulator integrated circuit (IC) which is 

regulated the voltage from 12V to 5V which is suitable to the 

micro-controller and the output of IC-7805 is given to the 

micro-controller. 

C. Sensor circuit 

It consist many types of sensor which are as follow and the 

function of this sensor are also given below:- 

1) Humidity sensor: 

It measures both moisture and air temperature. Relative 

humidity, expressed as a percent, is the ratio of actual 

moisture in the air to the highest amount of moisture air at 

that temperature can hold. The warmer the air is, the more 

moisture it can hold, so relative humidity changes with 

fluctuations in temperature. Humidity sensors use capacitive 

measurement, which relies on electrical capacitance. Hence 

moisture are there on transmission line it measure or sense by 

the humidity sensor in the terms of temperature. And it will 

be connected to the micro-controller if increases the quantity 

of moisture then temperature rise also occurs, it increases 

beyond its rated capacity then micro-controller produced the 

tripping signal and relay will be tripped. 

2) Temperature sensor: 

It will be measure the temperature of the equipment which is 

connected to the short transmission line. Suppose in the 

transformer or generators some faults occur so temperature of 

the transformer and generators are increases and which is 

sense by temperature sensor and it will be connected to the 

micro-controller. If temperature will be increases or decrease 

beyond its rated limit then tripping signal can be generated by 

the micro-controller. Micro-controller is connected to the 

relay so tripping signal are given to the relay by micro-

controller so it will be tripped. 

3) Voltage and current variac: 

It will measure the voltage and current. It is connected to the 

micro-controller. So if the voltage or current of equipment 

which is connected in the transmission line are increase or 

decreases then the tripping signal are generated and giving to 

tripping signal to the relay and relay will be tripped and 

isolate the faulty section from the healthy parts of 

transmission system. 

And the output of all sensor means sensor circuit output is 

given to the micro-controller. 

4) Micro-controller: 

Micro-controller is a main Harte of this system it generate 

tripping signal according to quantity sense by the sensor 

circuit which is connected to the controller. It will generate a 

tripping signal with the help of algorithm. Output of micro-

controller gives to the relay but it is in the digital form so we 

convert the digital signal into the analog signal with the help 

to Digital to Analog convertor. Hence relay will be tripped as 

soon as it got a tripping signal from the micro-controller and 

isolated faulty part from the transmission line. 

V. HARDWARE

 
Fig. 4: HARDWARE 

In our hardware liquid crystal display, micro-controller, 

sensors circuit are used as shown in hardware figure. In our 

project different-different types of protection scheme is 

included but in this semester we do the 1 or 2 protection 

scheme. It is a current and voltage protection and thermal 

protection. In the hardware sensors are connected to the 

micro-controller. So sensor circuit means vairac measure the 

voltage and current limit and if it grater or below the rated 

capacity then micro-controller generate the tripping signal 

and relay will be tripped. Liquid crystal display shown the 

which type of fault occur in transmission system and also the 

display time. 

VI. CIRCUIT DIAGRAM 

Simulation is a very powerful tool to understand how the 

device will work after implementing in real. Before start any 

project, it is a good practice to simulate it and virtually verify 

that works. Proteus is a simulation base software. We are use 

this software for create a simulation. 
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Fig. 5: Circuit Diagram 

VII. ACTUAL  PHOTO OF MODEL 

 
Fig. 6: Actual Photo of Model 

A. Advantages 

 Limit Rapid Voltage Increase or Decline. 

 Limit Slow Voltage Increase or Decline. 

 Reactive Power Support at DC Converter Terminals. 

 Increase Short Circuit Levels. 

 Decrease Short Circuit Levels. 

 Improving Steady-state Stability. 

 Improve Dynamic Stability 

 Improve Transient Stability 

 Limit Fast Wave-front Over-voltages due to lighting, 

switching. 

 Using of Arduino the circuit become compact. 

 Automatic operation. 

 Reducing cost. 

 Using of Arduino accurate fault detection is achieve. 

 Faster operation. 

B. Application 

 Used in HV power system. 

 Used in industries for protection purpose. 

 Used in Power system for transformer protection. 

VIII. CONCLUSION 

The main objective of this project is to design and implement 

a system that uses a microcontroller to protect a power system 

and short transmission line with smart relay board. This 

objective will achieve system works effectively. If in the 

transmission line fault will be occur like under voltage, over 

current, over voltage and thermal fault Then this micro 

controller based system sense the fault and generate the 

tripping signal, send to the relay and LCD will display the 

which type of fault occur and time duration of fault. When 

tripping signal catch by relay then relay will be trip and faulty 

section will be isolated from the healthy part of the 

transmission line. 

IX. FUTURE SCOPE 

Transmission line protection is a very important 

consideration in the design of an electrical power system. 

There is need to protect electrical power components from 

dangerous faults. This is warranted by the need to increase 

the life of the components, avoid unnecessary expenditure in 

frequent replacement of obsolete components and to ensure 

that there is a continuous supply of power to serve the needs 

of the ever growing economy. This project therefore seeks to 

design a microcontroller based system that will intelligently 

monitor faults and prompt a safety measure to protect the 

short transmission line in case of power overload and other 

conditions. Our main area cover will be below: 

 Generators 

 Short Transmission line and long transmission line 

 Transformer 

 Motor 

 Ac Load 
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