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Abstract-The main objective of this project is to provide uninterrupted power supply to a load, by selecting the supply from 

any source out of 4 such as main power supply,solar energy,  generator, and inverter power supply automatically in the 

absence of any of the source. The demand for electricity is increasing every day and frequent power cuts is causing many 

problems in various areas like industries, hospitals and houses. An alternative arrangement for power source is a serious 

matter. In this project we used four switches to demonstrate the respective failure of that power supply. When any of the 

switches is pressed it shows the absence of that particular source, switches are connected to microcontroller as input signals. A 

microcontroller of ATMEGA8-32 family is used. The output of microcontroller is given to the relay driver IC, which switches 

appropriate relay to maintain uninterrupted supply to the load. The output shall be observed using a lamp drawing power 

supply from main supply initially. On failure of the main supply (which is actuated by pressing the appropriate switch) the 

load gets supply from the next available source, say the solar. If the solar also fails it switches over to the next available source 

and so on. The current status, as to which source supplies the load is also displayed on an LCD. As it is not feasible to provide 

all 4 different sources of supply, one source with alternate switches are provided to get the same function, Taking in 

consideration the use of the source whose cost is the lowest then, the higher cost sources and so on. 
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I.INTRODUCTION 

 
As a matter of fact the problem of electricity cut is 

affecting daily human activities every day , specially here 

in India. the demand for electricity is increasing day by 

day and frequent power cuts are causing many problems in 

various areas like industrial areas, hospitals, 

banks,companies and houses. So, an alternative 

arrangement for the power source must be made in order 
to avoid the damage caused by the power cut. 

 

An important requirement of electric power distribution 

systems is the need for automatic operation. In particular, 

the rapid and reliable transfer of the power supply system 

from one power source to another during certain system 

events is important in achieving the reliability goals for 

such systems and the facility serves. However, the design 

of such an automatic transfer system is all–too-often 

considered “less important” than many other aspects of the 

overall power system design.  
 

Nowadays, electrical power supply is one of the important 

elements in human being's needs. The most of the human 

activities is dependent on electrical power supply. The 

power sector provides a platform for economic 

development, electricity has brought about development in 

all area of productions and services. Electricity has 

become indispensable to socio-economic and industrial 

development of any nation.  

 

Using uninterrupted power supply in an automated mode, 

we always have a substitute arrangement as backup to take 
place of main power supply in case of power-cut in an 

emergency case, where the power cut cannot be avoided. 

 

II. RELATED WORK 
 

When the supply from all the sources (Mains, Solar, 
inverter and generator) are ready, first “Normally open” 

switch is pressed then the main gets failed and the supply 

automatically shifts to solar.  

 

To proceed further, second normally open switch is 

pressed then the solar get failed and supply is provided 

from inverter and so on. Priority is assigned to each power 

source in the order of Mains, solar, inverter and Generator.  

In case the mains power supply fails, the supply should 

automatically shift to the solar but if solar also fails at the 
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moment then the supply will automatically shift to next 
priority source. 

 

Figure below explains the construction of the Auto power 

supply of four different sources. As shown in the diagram 

the four sources are Mains, solar, inverter and Generator, 

four “Normally open” switches are used to show the 

failure of each supply source, four relays are used to 

provide protection at each respective output.  

 

This output can be used to drive any load such as a lamp 

or motor. LEDs are used to display the source of supply. 

Other case is when the power switches from one source to 
another, say solar fails and supply shifts to inverter, if the 

mains come back then the supply will automatically reach 

back to mains power instead of switching to solar.  

 

At the output of microcontroller, each output port is 

connected to positive DC voltage. Relays are used in 

contact with the output port to provide switching at the 

output. 

 

III. HARDWARE COMPONENTS 
 

This section discusses the basic theory of components 

used for this work. Though, we will be more focused on 

the heart of the system design (Microcontrollers) and its 

peripherals while we leave other basic electronic 

components. But interested readers can see [2-6] for 

theory of other components used. 

 

1. Relays: 
Relays are electromechanical devices or solid state devices 

which operate in response to a signal which may be 

voltage, current, temperature etc. Electromagnetic relays 

operate due to magnetic fields.  

 

They are composed basically of two parts: (1) The 

operating coil and (2) The magnetic switch. When an input 

pulse is introduced into the coil, a magnetic field is 

produced in the core of the electromagnet. This action 

causes the switch to slide. Relays are either normally open 
or normally close. Relays are available for DC or AC 

excitation and coil voltages range from 5V to 230V. 

 

 
Fig 1. Relay operation and use of protection diodes. 

2. Microcontroller: 
A microcontroller (MCU) is a single computer chip or 

integrated circuit that has the ability to execute written 

user programs. The MCU is normally used for the purpose 

of controlling some devices – this actually gives it its 

name microcontroller. 

 

 
Fig 2.MicroControllerATMEGA8 Block Diagram. 

 

The user program can be stored within the MCU or on an 

external chip called an Erasable Programmable Read Only 

Memory (EPROM). MCU are normally integrated into 

small devices like the microwave ovens, keyboards and 

cell phones. 

 

 
Fig 3.Pin Diagram. 
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The microprocessor that is universally accepted is not the 
same as a microcontroller. An MCU requires a small 

amount of computing power, less memory and very little 

attachment accessories. MCU-based systems are far more 

reliable and cheaper.  

 

3. Voltage Regulators: 

Voltage regulator ICs is available with fixed (typically 5, 

12 and 15V) or variable output voltages. The maximum 

current they can pass also rates them. Negative voltage 

regulators are available, mainly for use in dual supplies. 

Most regulators include some automatic protection from 

excessive current ('overload protection') and overheating 
('thermal protection').   

 

Many of the fixed voltage regulator ICs have 3 leads and 

look like power transistors, such as the 7805 +5V 1A 

regulator shown on the right. The LM7805 is simple to 

use.  

 

You simply connect the positive lead of your unregulated 

DC power supply (anything from 9VDC to 24VDC) to the 

Input pin, connect the negative lead to the Common pin 

and then when you turn on the power, you get a 5 volt 
supply from the output pin. 

 

 
Fig 4.A Three Terminal Voltage Regulator. 

 

Fig 5. Power Supply Diagram. 

IV. WORKING PRINCIPLE 

 
The source of 220-v supply is used and assumed as if 
being fed from four different sources by connecting all the 

four incoming sources in parallel as seen in the block 

circuit diagram. The AC source to the lamp is connected to 

relay 1, relay 2, relay 3 and relay 4 by making the entire 

“NO” (normally open) contacts parallel and all the 

common contacts in parallel.  

 

Four selecting switches representing failure of 

corresponding supply such as mains, solar ,inverter and 

generator respectively connected to pin 0,1, 2,3 on port 

“C” in the ATMEGA08-32 microcontroller.  

 
The port pins are pulled up with 10k resistors for reliable 

operation of achieving high and low logic by the program.  

 

It is so written that initially the relay driver IC ULN2003 

pin number 1 gets a logic high from microcontroller port 

”D” pin 1 that results in pin number 16 of the ULN 2003 

going low to activate the relay 1 which results in the load 

i.e., lamps gets the supply through relay 1 “NO” contacts.  

 

While the selecting switch meant for mains is pressed that 

represents failure of mains supply resulting in port “D” pin 
2 going high along with ULN2003 pin 2 (pin number 15) 

goes low and pin 16 of ULN2003 going high. These 

results in pin number 16 of ULN2003 going low while pin 

number 15 goes high simultaneously. 

 

This causes relay 2 to switch “ON”  that represents supply 

source from generator, thus the lamp gets supply now 

from the solar in the event of mains fail. After that if both 

main button and generator 6 buttons are pressed meaning 

both mains and generator supply fail to the micro 

controller input that results in port “D” pin 3 to go high at 

that time pin 1 and 2 go to low. Accordingly pin14 of 
ULN2003 goes low leaving pin16 and 15 to high such that 

the relay 3 is switched on while relay 1 and 2 remain in 

switched off condition. 

 

As the relay 3 corresponds to solar supply the lamp now 

gets the supply from solar. If the solar selecting button is 

pressed along with the main and solar button that 

simulates failure of main, generator, solar resulting in 

microcontroller pin no 4 going high leaving port 1, 2, 3 

low which enables the ULN2003 pin no 13 to go low 

leaving pin no 16, 15, and 14 high such that relay 4 is 
switched ON that gets supply from the wind source.  

 

If the wind button is pressed together with main, solar, 

inverter  simulating failure of all the supply sources results 

in port “D” pin 1,2,3,4 which results in pin no 13,14,15,16 

of the ULN2003 going high together with. Thus all the 

relays are off leaving no supply to the lamp. One 16 x 2 

lines LCD is used to display the condition of the supply 

sources and the load on real time base. 
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Fig 6. Block Diagram. 

 

 
Fig 7. FlowChart. 

 

V. SIMULATION 
 

It is obvious that when switch (1) is ON the active source 

is the main power supply as shown in the screen. The 

indicator lamp (D1) as shown in figure below, indicates 
that the relay which supplying power to the (220V) lamp 

is the relay which representing the main supply source. 

 

As switch (1) is OFF, this represents a fault being 

happening within the main power supply.  

So the circuit shifts immediately to the solar supply, the 
screen status and the indicator lamp (D3) as shown in 

figure below , indicates that the (220V) lamp is being fed 

from relay (2) which representing the solar supply,and so 

on. 

 

 
Fig 8.Shows the Practical Circuit Result. 

 

 
Fig 9.The Project Simulation When Switch 1 is ON. 

 

VI. CONCLUSION 
 

This project intended to design an auto power control of 

four different sources circuit, the main scope of this paper 

is to provide a continuous power supply to the load 

through any of the sources in the absence of any source. 

Taking in consideration the use of the source whose cost is 

the lowest then, the higher and so on. 
 

The first stage was to provide the four different sources, as 

it’s not practicable to do so at the moment we connected 

four lines to a particular load which is a 220-V lamp each 

line connected to a 5-V relay representing the four 

sources.  

 

The second stage was to control the circuit with the aid of 

ATMEGA-32 microcontroller by burning a C language 
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program into the ATMEGA-32. To sum up, the objectives 
which were stated in the first chapter were met 

successfully. 
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