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Abstract— The renewable energy resources become very 

popular and commonly used now a days. An example of a 

clean renewable energy resource is the energy generated 

using photovoltaic (PV) systems. As a result of using PV as a 

renewable energy resource, components of PV such as an 

inverter become widely used for this purpose and in order to 

enhance the maximum obtained power from PV, different 

methods were used to achieve the desired power, where it 

become a very considerable to use different methods to 

achieve desired maximum power received from PV. The 

main goal of this manuscript is to introduce the idea of using 

photovoltaic system, along with its components (sizing of 

arrays, charge regulator ratings, inverter ratings and other 

related information),for a specific load, to achieve a design 

generates power up to 50kw from solar PV system. Company 

provided details of the available area of the rooftop. Solar 

irradiation data will be utilized to the estimate the annual 

energy output as well and the cost per KWh of electricity 

generated from a specific PV system using ret screen 

software. Economic indicators such as internal rate of return, 

the payback period, the net present value, the annual life cycle 

savings, and the cost renewable energy production will be 

considered as well. As per our scenario of working we can 

make supply to the power grid if extra energy is generated 

and also display the real time status on the mobile application 

about all the power management system using Internet of 

Things and ESP8266 Module.     
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I. INTRODUCTION 

In India, there are about 95000 un-electrified villages and 

nearly 24,500 of these villages cannot be electrified through 

the extension of conventional utility grid. These villages can 

be electrified either by extending the grids of the existing 

power systems or by constructing isolated new power 

systems, which are Renewable energy sources. In general, it 

is preferred to go for the extension of the existing grids but 

they are not always affordable the fact that most of the non-

electrified villages are located in remote and difficult areas, 

like hilly regions, forests, deserts and islands, which demand 

huge investment for grid extension. Renewable energy based 

solar power system is possible option for the electrification of 

these villages. Solar energy is not going to be end in plenty of 

years. So it is the best green energy but there are many 

problems associated with use of solar energy, the main 

problem is that it is dilute source of energy even in the hottest 

region on the earth and its availability varies widely with 

time. The variation in availability occurs daily because of the 

day night cycle and also seasonally. To utilize the maximum 

solar energy through solar panel. 

Nowadays, many issues appear due to the fact of 

using fossil fuel as a primary resource in generating 

electricity. The solution to such issues can be eliminated or 

reduced by means of using a renewable energy such as a solar 

power system. The first issue that is related to use of fossil 

fuels is the global warming ,where the increase of using fossil 

fuel such as oil and natural gas in generating electricity 

resulting several health and environmental problem. Natural 

gas gives of 50% of the carbon dioxide, the principal 

greenhouse gas, related by coal and 25% less carbon dioxide 

than oil, for the same amount of energy produced. Coal and 

oil contains 80%& 40% more carbon than gases .Global 

warming has many effects such as earth temperature increase, 

sea level rise. Second issue is the air pollution. A lot of 

pollutants are produced by fossil fuel combustion that is used 

to produce electricity such that Sulphur oxides, and 

hydrocarbon.  Total suspended particulates contribute to air 

pollution can combine in the atmosphere to form troposphere 

ozone, the major constituent of smog. The flexibility of the 

modular PV system allows designers to create solar power 

systems that can meet a wide variety of electrical needs. PV 

system are classified in two ways Grid-tied systems which are 

connected to the public electricity grid and stand-alone 

systems. 

This paper focuses on to design for the digitized 

automation in utilization of renewable sources using 

microcontroller. Due to this continuity of supply to the 

consumer can also be achieves. Here we are combining the 

two concepts within this system, i.e. Solar panel charging 

system and remaining generation provided to power grid. 

The purpose of this system is to finding the solution 

for home appliances with continuous energy backup. 

Affordable and efficient quality through which the common 

person could be easily utilized it. Solar panel can easily rotate 

in its axis about 180 degrees as the sun move from east to 

west direction for getting the maximum energy from the sun. 

II. METHODOLOGY 

A. Block Diagram Description 

 
Fig. 1: System block diagram 

In this paper the block diagram, solar tracking system is used 

to extract maximum amount of solar energy from solar panel. 
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This system consists of two sources; Solar panel and Mains 

system. As per the above block diagram the input sources 

solar panel and Main system will get controlled by 

microcontroller for its switching and control system. LCD 

Screen is will display voltage level of battery. When the 

battery voltage will be less than 10V then it will be directly 

switch on the Mains otherwise if it is greater than 10V then it 

will be operated with the battery. Solar source can directly 

charge the battery. The system is designed in such a way that 

the generation of electricity always stored the power .The 

inverter power circuit which is interfaced with the battery and 

microcontroller send the digital signal to the AVR 

Microcontroller for displaying the update status. The current 

status of changeover of the system weather it is on Solar 

system Mode or System is in Main Mode will be displayed 

on LCD. As the sun moves from east to west direction the 

solar panel will be rotate in its axis about 180 degree. The 

Inverting system gives the output to the Driver circuit through 

which the load connected will be switch ON. The system, 

shows the central unit consisting of microcontroller which 

will manage all the power supply in the module. Then this 

power converted into AC for load operation   when the battery 

level is almost full charged or above the 70% then 

microcontroller will make decision and sift the solar plate 

connection to the power grid. If the battery level is below 70% 

then the connection of solar plate is disconnected from power 

grid. And if battery level is almost equal to zero then it will 

be directly sifted to the main supply. All the status of power 

will be shown in LCD and also updated in the android 

application using cloud computing and Wi-Fi ESP8266 

module. 

B. Solar PV System and Calculation 

Basically solar photovoltaic (PV) is made up of p-n junction 

diode, which converts solar energy directly into electrical 

energy without any conversion.  

Single PV cell generates low voltage around 0.5V 

therefore,  need to require several PV cells to connect in series 

for high voltage and in parallel for high current to form a PV 

module for desired output. Separate freewheeling diodes may 

be needed to avoid reverse currents, in case of partial or total 

shading, and at night. The power produced by single module 

is not sufficient to meet all the requirements so, to obtain 

desired voltage and desired current several PV modules are 

to be connected in series and in parallel. 

 
Fig. 2: Equivalent circuit of PV cell 

Applying Kirchhoff’s law to the node, we get following 

equations: 
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Whereas,  

K = Boltzmann constant,  

q = charge on electron,  

T = Temperature  

Iph = Photovoltaic current  

Id = Current through diode  

Ipv = Output current of PV cell  

Io = Reverse saturation current  

Rsh = Shunt resistance  

Rs = Series resistance  

Vpv = Terminal voltage of PV cell  

VT = Voltage coefficient of temperature  

Ki = Temperature coefficient.  

C. Connection Diagram for Continuity of Supply  

 
Fig. 3: Control circuit 

Output of the solar panel (dc power) is given to the battery 

and it store in it. Then battery charge through solar panel. 

According to the battery voltage level battery is divided into 

three parts (i.e. fully charge, discharge and partially charged 

battery). 

 Fully charge battery (battery voltage > 10 v) 

 Discharge battery (battery voltage < 10 v ) 

 Partially charged battery = when ac main supply is not 

available and battery voltage is less than 10 volt at that 

condition remaining voltage is called the partially 

charged battery. 

Microcontroller continuously checks the status of the 

battery voltage level and checks availability 

III. ABOUT IOT 

This is the concept of basically connecting of any device with 

an on and off switch to Internet or to each other. This include 

everything from cell phones, coffee makers, washing 

machines, mixture, pumps, wearable device and anything else 

you can think of. This is also applies to components of 
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machines, for example a jet engine of an airplane or the drill 

of an oil ring .as I mentioned in the paper, if it has an ON and 

OFF switch then chances are it can be a part of the IOT.  The 

IOT is a network harness of connected “subjects” (which also 

include people).The relationship will be between people-

people, people-subject, and subject-subject. 

A. Advantages of IOT: 

The biggest advantage of IOT is saving money. If the price of 

the tagging and monitoring equipment is less than the amount 

of money saved, then the Internet of things will be very 

widely adopted , The IOT facilated us automate and control 

the tasks that are done on a regularly basis, avoiding  human 

interruption. 

1) Data: 

The more the information, the easier it is to make the right 

decision. Knowing what to get from the grocery while you 

are out, without having to check on your own, it saves time 

as well as convenient. 

2) Tracking: 

The computer keeps a track both on the quality and the 

viability of things at home .knowing the expiration date of 

products before one consumes them improves safety and 

quality of life. Also, you will never run out of anything when 

you need it at the last moment.  

3) Time:  

The amount of time saved in monitoring and the number of 

trips done otherwise would be tremendous.  

4) Money:  

The economical aspect it is beneficial. This technology could 

replace humans who are in charge of monitoring and 

maintaining supplies. 

B. ESP 8266 Module Wi-Fi Module 

ESP8266 Wi-Fi Module ESP8266 is a Wi-Fi Module that cost 

is lesser than Ardiuno hence it is a feasible solution [1]. It is 

a great value for money and hence a practical way of putting 

all sensors on the internet. 

 Wi-Fi route with 5 port (IEEE 802.11) 

 There is 1 input and 4 outputs 

 LM35(Temperature Sensor)  

Operating temperature range is from -55 degree C to 

150 degree ESP8266 is an impressive, low cost Wi-Fi module 

suitable for adding Wi-Fi functionality to an existing 

microcontroller project via a UART serial connection. The 

module can even be reprogrammed to act as a standalone Wi-

Fi connected device to just add power. The feature list is 

impressive and includes:  

 802.11 b/g/n protocol  

 Wi-Fi Direct (P2P), soft Access Point (AP) 

 Integrated TCP/IP protocol stack  

Acting as a Wi-Fi AP In addition to connecting to 

Wi-Fi AP the module can also act as an AP. This means that 

we can connect devices to the module without any other 

network infrastructure in place. It is Ideal for a local 

C. Functions 

User interfaces User Login user can login to his android 

application with id and password. Sending Signals: To 

perform the specific action user can send the signal to 

controller through web server. Receiving Status: User can 

know the status of devices immediately when he login to the 

application. And also retrieving the status from refreshing the 

window. Processing Client Request: Web server can get the 

client request from user and transfer to controller. Send 

Signal to Controller: Controller can perform following 

operation 1. 

Processing request: Controller can get the request 

from web server and process it. 2. Generating Response: 

After generating the response controller can perform specific 

action and send data back to web server to user. 3. User can 

control the devices from anywhere and can read the status. 

            

                                        IV. TABLE 

 

PV  Parameters PV module 

Isc 4.7A 

Voc 21.4V 

Ki 0.0017A/K 

A 1.3 

Eg 1.1eV 

T 25˚C 

S 1000W/m2 

Series combination 36 

Parallel combination 1 

IV. RESULT 

In these project, we manage the power in smart way with the 

help of IOT and using concept of renewable energy from 

solar, which can store in battery following are the modes of 

power management- 

 Charging of battery at its full level. 

 If battery is fully charge, then extra produces energy 

provided to power grid. 

 If in case battery level is reduces to 50%, then the load 

shift on mains. 

All these condition is used for power management. 

Our load and status of power management are controlled with 

help of IOT & app installed in our mobile. 

V. REAL IMAGE 

 
Fig. 4: Real Image 
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VI. CONCLUSION 

The home automation using Internet of Things has been 

practically proof to work as per requirement by connecting 

simple appliances to it and the appliances were successfully 

monitored remotely through internet. This intelligent, less 

cost, simple designed system not only control the sensor data, 

like temperature, gas, light, motion sensors, but also makes a 

process according to the needs, for example switching on the 

light when at night mode or when dark is occur. It also stores 

the sensor parameters in the cloud (Gmail) in a timely 

manner. This data will help the consumers to analyze the 

condition of various parameters in the home anytime 

anywhere. This concept can be used for any big as well as 

small organization such as Hospitals, colleges, schools can 

also use this concept and the most important thing, it can be 

scaled up as per the requirement in distributed systems 

environment. 
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