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ABSTRACT 
The objective of this project is to provide automatic power 

supply from four different sources without interruption of  

power supply to a load, by selecting the supply from any 

of the four sources namely solar, inverter, main and 

generator automatically in case if one the source is absent 

or failure. The populace has necessitates the need for an 

alternative or emergency source of power supply (such as 

generator set). Manual transfer switch involves the use of 

manpower in operating the generator set and then 

changing the supply from utility line to generator, when 

there is power failure, and vice-versa, this often wastes 

time and sometimes unreliable. Hence, the needs for an 

automatic transfer switch. The objectives on the design 

centres on sensing of the primary/main source of power 

supply when restored, startup the secondary source 

(generator) when main power fails, shutdown the 

generator when the main source is power restored as well 

as automatic transfer of load to the available power 

source, thereby making the entire process easy and 

reliable. In order to achieve the objectives, the utility 

power supply (main source) considered in this the study is 

single phase power supply and the device it The electricity 

is increasing day by day and the frequent power cuts of 

electricity are causing many problems like  in different 

areas like banks, colleges/schools, hospitals, houses and 

industries. Thus there is requirement for an alternate 

arrangement of power supply. This arrangement can be 

designed by using microcontroller and relays. When a 

source, say mains fails the supply automatically shifts to 

next priority source generator and so on. LEDs (Light 

emitting diodes) can be used to show that which source is 

used to provide the supply. 

Keywords-Microcontroller; over-voltage protection; 

Transformer; public utility supply and four different 

sources, relay driver, relayKeywords—component; 

formatting; style; styling; insert (key words) 
 

I. INTRODUCTION (HEADING 1) 
 

An electricity is most important requirement in the 

world and electricity should be adequate and 

reliable. So that we need a automatic transfer 

operation for electric power distribution. The 

automatic operation in the electricity switch  

 

automatically between one power sources to another 

power source during certain failures. The sources 

like main power, solar, inverter and wind.  

A manual operation of transfer switch 

requires the availability of electrical personnel to 

operate the switch. Thus, it cannot be used in some 

industrial and commercial applications where 

absence of power for a certain period of time could 

have serious implications in terms of life and 

financial losses due to loss of production, data 

storage and products. In order to eliminate the time 

delay between changing over from one source to 

another, there is therefore a need for an automatic 

transfer switch. In the existing system, they made 

four switches to demonstrate the corresponding 

failure of that power supply. By pressing any one of 

the switch, absence of that particular source can be 

found out. The switches are connected as input 

signals to microcontroller. In this system 8051 

microcontroller is used. The relay driver IC collects 

output of microcontroller, which adjusts relay to 

maintain continuous supply to the load. In this 

proposed system, we made use of GSM technology, 

which helps in operating the system from the 

different places. This GSM technology is a latest 

technology, which is use to collect the information 

about the different sources either the switch is ON or 

OFF. In this system, we made use of AT89S52 

Microcontroller which has many advance features 

than 8051 microcontroller.   
  

II. MATERIAL AND METHOD 

A. Power supply: 
 

We required a regulated power supply to a device 

that mechanized on DC voltages and also it can 

uphold its output accurately at a fixed voltage all the 

time although if there is a significant alteration in the 

DC input voltage.ICs regulator is mainly used in the 

circuit to maintain the exact voltage which is 

followed by the power supply. A regulator is mainly 

employed with the capacitor connected in parallel to 
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the input terminal and the output terminal of the IC 

regulator. For the checking of gigantic alterations in 

the input as well as in the output filter, capacitors are 

used. While the bypass capacitors are used to check 

the small period spikes on the input and output level. 

Bypass capacitors are mainly of small values that are 

used to bypass the small period pulses straight into 

the Earth. A circuit diagram having regulator IC and 

all the above discussed components arrangement 

revealed in the figure below.  

As we have made the whole circuit till now to be 

operated on the 5V DC supply, so we have to use an 

IC regulator for 5V DC. And the most generally used 

IC regulators get into the market for 5V DC 

regulation use is 7805. So we are connecting the 

similar IC in the circuit as U1.IC 7805 is a DC 

regulated IC of 5V. This IC is very flexible and is 

widely employed in all types of circuit like a voltage 

regulator. It is a three terminal device and mainly 

called input, output and ground. Pin diagram of the 

IC 7805 is show in the below. 

Voltage Regulators: These two voltage regulators 

are used to give a constant DC voltage of 15V 

(LM7815) and 5V LM78L05. They act as stabilizers 

due to the fact that the circuit components are to run 

on DC voltage that contains negligible or no 

pulsations at all. These regulators give an unvarying 

output. The LM7815 uses a heat sink due to its 

nature to heat up. The LM78L05 however does not 

need a heat sink. Both the two regulators have a 

maximum current drawn of 1A each. The LM7815 

gives an output of 15V that is fed into the 

comparator (LM741), though due to configurations it 

is not directly used as a reference voltage. The two 

relays RLAI and RLA2 also feed from this terminal. 

The LM78L05 gives an output of 5V that is fed to 

the microcontroller unit. This terminal must at all 

times have an output of 5V either from the rectified 

power or the battery terminal because the 

microcontroller oversees the general control of the 

whole circuit and must always be powered. This 

regulator is fed by a joint from two diodes (IN4001) 

which prevent a flow back of current and are the 

alternating sources of voltage to the regulator.    

 

 
B. Embedded system :  

An embedded system is a computer system with a 

dedicated function within a larger mechanical or 

electrical system, often with real-time computing 

constraints. It is embedded as part of a complete 

device often including hardware and mechanical 

parts. Embedded systems control many devices in 

common use today. Ninety-eight percent of all 

microprocessors are manufactured as components of 

embedded systems. 

Examples of properties of typically embedded 

computers when compared with general-purpose 

counterparts are low power consumption, small size, 

rugged operating ranges, and low per-unit cost. This 

comes at the price of limited processing resources, 

which make them significantly more difficult to 

program and to interact with. However, by building 

intelligence mechanisms on top of the hardware, 

taking advantage of possible existing sensors and the 

existence of a network of embedded units, one can 

both optimally manage available resources at the 

unit and network levels as well as provide 

augmented functions, well beyond those available. 

For example, intelligent techniques can be designed 

to manage power consumption of embedded 

systems. 

Modern embedded systems are often based on 

microcontrollers (i.e. CPU's with integrated memory 

or peripheral interfaces), but ordinary 

microprocessors (using external chips for memory 

and peripheral interface circuits) are also common, 

especially in more-complex systems. In either case, 

the processor(s) used may be types ranging from 

general purpose to those specialized in certain class 

of computations, or even custom designed for the 

application at hand. A common standard class of 

dedicated processors is the digital signal processor 

(DSP). 
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C. Microcontroller(AT89S52): 

The AT89S52 is a low-power, high-performance 

CMOS 8-bit microcontroller with 8K bytes of in-

system programmable Flash memory. The device is 

manufactured using Atmel’s high-density 

nonvolatile memory technology and is compatible 

with the industry-standard 80C51 instruction set and 

pinout. The on-chip Flash allows the program 

memory to be reprogrammed in-system or by a 

conventional nonvolatile memory programmer. By 

combining a versatile 8-bit CPU with in-system 

programmable Flash on a monolithic chip, the Atmel 

AT89S52 is a powerful microcontroller which 

provides a highly-flexible and cost-effective solution 

to many embedded control applications. The 

AT89S52 provides the following standard features: 

8K bytes of Flash, 256 bytes of RAM, 32 I/O lines, 

Watchdog timer, two data pointers, three 16-bit 

timer/counters, a six-vector two-level interrupt 

architecture, a full duplex serial port, on-chip 

oscillator, and clock circuitry. In addition, the 

AT89S52 is designed with static logic for operation 

down to zero frequency and supports two software 

selectable power saving modes. The Idle Mode stops 

the CPU while allowing the RAM, timer/counters, 

serial port, and interrupt system to continue 

functioning. The Power-down mode saves the RAM 

contents but freezes the oscillator, disabling all other 

chip functions until the next interrupt or hardware 

reset. 

 Compatible with MCS®-51 Products 

  8K Bytes of In-System Programmable (ISP) 

Flash Memory 

  4.0V to 5.5V Operating Range 

 Crystal Frequency 11.0592MHZ 

  Three-level Program Memory Lock 

  256 x 8-bit Internal RAM 

  32 Programmable I/O Lines 

  Three 16-bit Timer/Counters 

  Eight Interrupt Sources 

  Full Duplex UART Serial Channel 

  Watchdog Timer 

 
D. Relay Driver(ULN 2003): 

ULN2003 is a high voltage and high current 

Darlington array IC. It contains seven open collector 

darlington pairs with common emitters. A darlington 

pair is an arrangement of two bipolar transistors. 

ULN2003 belongs to the family of ULN200X series 

of ICs. Different versions of this family interface to 

different logic families. ULN2003 is for 5V TTL, 

CMOS logic devices. These ICs are used when 

driving a wide range of loads and are used as relay 

drivers, display drivers, line drivers etc. ULN2003 is 

also commonly used while driving Stepper Motors. 

Refer Stepper Motor interfacing using ULN2003. 

Each channel or darlington pair in ULN2003 is rated 

at 500mA and can withstand peak current of 600mA. 

The inputs and outputs are provided opposite to each 

other in the pin layout. Each driver also contains a 

suppression diode to dissipate voltage spikes while 

driving inductive loads. The schematic for each 

driver is given below: 

Internal circuit diagram of relay driver ic 

Darlington pairs is given below. Clamped diode is 

used as a freewheeling diode to avoid back emf 

effect in case of inductive loads. 

We cannot directly drive the Relay through 

Microcontroller. Because the Microcontroller Gives 

only Regulating Pulse (Drive Pulse to ON/OFF) (0 

or 1). Which is not capable to drive the Relay coil 

directly. The Relay coil (12 volt) can energies at 
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+12volt supply, at this time the coil take dc current 

approx. 20-25 ma. 

Thus the total Power required by Relay coil for 

energies is, 

Power = Volt * Current 

           =   12 * 0.020 

           =   0.240 mw 

Microcontroller does not provide sufficient Current 

for this Operation. It provide only a few micro-

ampere or Milli-ampere current for such any 

application control like as LED, 16*2 LCD display, 

Transistor drive,etc. Thus the Relay Operate with 

240 milli-watt power. The Microcontroller give only 

a few micro-watt or milli-watt power which is only 

Describe as Signal. Thus we require a second part 

which can deliver the power as per requirement of 

Relay coil, and operate by Microcontroller Signal 

pulse. ULN2003 ic is introduce for this purpose. it is 

CMOS ic, which is specially design for relay drive 

with including free welling Diode and Buffer 

Circuit. The ic UlN2003 is capable for operate seven 

no of Relay with seperately operation.It has also 

seven separate Input for drive the seven Relay 

separately. 

 

 
E. Relay : 

Relay is an electromagnetic device which is used to 

isolate two circuits electrically and connect them 

magnetically. They are very useful devices and allow 

one circuit to switch another one while they are 

completely separate. They are often used to interface 

an electronic circuit (working at a low voltage) to an 

electrical circuit which works at very high voltage. 

For example, a relay can make a 5V DC battery 

circuit to switch a 230V AC mains circuit. Thus a 

small sensor circuit can drive, say, a fan or an 

electric bulb. 

A relay switch can be divided into two parts: input 

and output. The input section has a coil which 

generates magnetic field when a small voltage from 

an electronic circuit is applied to it. This voltage is 

called the operating voltage. Commonly used relays 

are available in different configuration of operating 

voltages like 6V, 9V, 12V, 24V etc. The output 

section consists of contactors which connect or 

disconnect mechanically. In a basic relay there are 

three contactors: normally open (NO), normally 

closed (NC) and common (COM). At no input state, 

the COM is connected to NC. When the operating 

voltage is applied the relay coil gets energized and 

the COM changes contact to NO. Different relay 

configurations are available like SPST, SPDT, and 

DPDT etc, which have different number of 

changeover contacts. By using proper combination 

of contactors, the electrical circuit can be switched 

on and off. Get inner details about structure of a 

relay switch. 

 
F. LIQUID CRYSTAL DISPLAY (LCD): 

 Most common LCDs connected to the 

microcontrollers are 16x2 and 

20x2 displays. 

 This means 16 characters per line by 2 lines 

and 20 characters per line 

By 2 lines, respectively. 

 The standard is referred to as HD44780U, 

which refers to the controller 

Chip which receives data from an external  

source (and communicates Directly with the LCD. 

 If an 8-bit data bus is used the LCD will 

require 11 data lines  

(3 control lines plus the 8 lines for the data bus) 
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   The three control lines are referred to as 

EN, RS, and RW 

   EN=Enable (used to tell the LCD that you 

are sending it data) 

   RS=Register Select (When RS is low (0), 

data is treated as a command) 

(When RS is High (1), data being sent is text 

data) 

   R/W=Read/Write   (When RW is low (0), 

the data  written to the LCD) 

(When RW is low (0), the data reading to the 

LCD) 

 
G. CIRCUIT SCHEMATIC: 

 

 
H. WORKINGPRINCIPLE: 

 

This project uses an arrangement of four different 

sources of supply which are channelized to a load so 

as to have an uninterrupted operation of the load. As 

it is not practicable to get four sources of supply 

such as solar supply, inverter supply, main supply 

and generator supply, we used one source and a set 

of relays. We have taken first source with solar 

supply and assumed as if being fed from four 

different sources by connecting all the four incoming 

sources in parallel. The ac source to the lamp is 

connected to four relays by making the entire 

normally open contacts parallel and all the common 

contacts in parallel.  Four push button switches are 

used which represent failure of corresponding supply 

respectively and are interfaced to the controller.       

Initially we have given high input signal to the 

microcontroller, so as a result the controller 

generates a low output to activate the first relay 

driver which will result in the relay being energized 

and the lamp glows. While the push button for solar 

is pressed that represents failure of solar supply as a 

result the supply is provided from the next source 

and the microcontroller receive high input and 

generates low output to activate the second relay 

driver which will result in the second relay being 

energized and the lamp glows . When we press the 

inverter button, it indicates the inverter or fails to 

operate and the supply comes from the next source 

and the next source will supply high input to the 

controller and which Will provide low signal to the 

third relay and the lamp switches ON and when we 

press the third push button the supply will chose next 

source now the fourth source will provide input to 

the microcontroller and controller activates the 

fourth relay and the load will get the supply and the 

lamp continues to glow. When all the relays are off 

leaving no supply to the lamp, the lamp is switched 

off. One 16 x 2 lines LCD is used to display the 

condition of the supply sources and the load on real 

time basis. 
 

CONCLUSION 
 

In the “Power supply from four different sources: 

Solar, Inverter, Main and Generator” has been 

explained in this project with all its features and 

details. The significance of this project lies in its 

various advantages and wide places of applications 

such as Industries, Hospitals, Banks; etc.It has been 

developed by integrating Colleges/Schools, etc. It 

has been developed by integrating features of all the 

hardware components used. Presence of every 

module has been reasoned out and placed carefully 

thus contributing to the best working of the unit 
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