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Abstract— India is a country with abundant natural resources, 

and solar power is not left behind. In a recent document 

published by the Ministry of New and Renewable Energy 

(MNRE), it has been established that India today receives 

more than 5,000 trillion kWh/year of solar radiation, which is 

far more than its total annual energy requirement. India has 

huge untapped renewable energy resource whose deployment 

must be accelerated. The aim of this project is to simulate and 

develop a controlling system which provides solar inverters 

AC power to the load connected to the grid, when the 

photovoltaic power is greater than the grid power, the load 

will work on the solar power. And when solar power is not 

sufficient it will work on grid power. If the load is off and 

photovoltaic power is available, the excess power is fed to the 

grid or we can sell this to other customer. With this approach 

we can reduce the use of power from the grid and even sell 

back the excess power to grid. This system can be guaranteed 

to access power at home or industry, even if the solar energy 

fails or is insufficient and reduce the Energy Consumption 

and give a reliable support to the Grid. 
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I. INTRODUCTION 

The current major energy sources are oil, coal, natural gas, 

and nuclear energy. These energy sources are used to cover 

industrial, commercial, residential and transportation needs 

as well as for electricity generation. 

A quick look at the level of production and 

consumption of these non-renewable energy sources 

compared with the reserves of these sources, we can observe 

that these sources will be available in the future only for a 

short period of time. 

Solar energy is one of the promising areas in 

development of country. Considering availability of solar 

power it can be said that it doesn’t have any adverse effect on 

human life. It doesn’t need any running investment, 

practically free of cost. In initial times solar power is used to 

cook food, lighting purpose but now- a -days this technique 

has been proved that solar power can be used for electricity 

generation. 

Solar energy can be made more economical by 

reducing investment and operating costs and by increasing 

solar plant performance. The solar field represents the largest 

share of the cost of any CSP plant. Depending on the 

technology, this cost could vary from about 43% for tower 

and Fresnel technology to almost 60% for parabolic trough 

and dish Stirling CSP plants. The most significant cost 

reductions are likely to come from innovations in solar field 

design, which could bring down the levelized cost of energy 

(LCOE) by 15% to 28%, depending on the technology. 

II. LITERATURE SURVEY 

Electricity is very important factor in developing the 

economy and the standard of living of a country. India faces 

acute shortage of power. There was 4.5% peak demand deficit 

and 4.2% energy deficit during 2013-14. [1] 

The mainstay of generation electricity is coal, oil, 

natural gas and nuclear energy. By comparing level of 

production and consumption of these non-renewable energy 

sources it is clear that these sources will be available in the 

future only for a short period of time. Renewable energy 

sources can help to produce more power. [2] 

As solar energy doesn’t need any running cost so it 

can be used avoid such problems. Also availability of solar 

energy is better so that it can be utilized by smaller means as 

well. [5] 

By implementation of new technique better and 

efficient solar plant can be made so that end user solution on 

power crisis and surplus can be fed to necessary utilization. 

[6] 

III. RELATED WORK 

This project is the demonstration of the how the roof-top solar 

system is useful to overcome power crisis. 

As on grid solar system or net metering system this 

project acts the same but on small scale. Here we are using 

Arduino UNO. It is latest technology. We can further make 

changes as per requirement by using this Arduino controller. 

We can easily connect the Wi-Fi shield or GSM 

module to this. So that we can get the electricity export and 

import information on our computer or mobile phone. 

IV. PROPOSED METHOD 

1) Determine the required functionality for the work-Solar 

Panel, Charge Controller, Battery, Inverter, Arduino 

UNO, and Relay. 

2) Determine how solar panels are necessary to realize the 

required functionality With the help of Arduino 

technology we can easily control the switching from 

mains to solar energy. 

3) Determine the circuits and switches for required model. 

A block schematic (fig.a) and flowchart (fig.b) of 

proposed system is as shown below 



Effective Utilization of Solar Energy to Overcome Power Crisis 

 (IJSRD/Vol. 6/Issue 02/2018/395) 

 

 All rights reserved by www.ijsrd.com 1454 

 
Fig. 1: Block Diagram of Proposed System 

 
Fig. 2: Flowchart of Proposed System 

A. Solar Inverter 

The solar inverter block contains a solar panel, charge 

controller, battery and inverter circuit. Solar panel is used to 

charge the battery and inverter circuit converts its 12V dc 

input into 220V ac output. 

B. Arduino UNO 

The Arduino Uno is a microcontroller board based on the 

ATmega328. It has 14 digital input/output pins (of which 6 

can be used as PWM outputs), 6 analog inputs, a 16 MHz 

ceramic resonator, a USB connection, a power jack, an ICSP 

header, and a reset button. It contains everything needed to 

support the microcontroller; simply connect it to a computer 

with a USB cable or power it with an AC-to-DC adapter or 

battery to get started. The Uno differs from all preceding 

boards in that it does not use the FTDI USB-to-serial driver 

chip. Instead, it features the Atmega16U2 (Atmega8U2 up to 

version R2) programmed as a USB-to-serial converter. 

 

 
Fig. 3: Arduino UNO 

 
Fig. 4: Arduino UNO pin diagram 

C. Relay 

A relay is an electrically-controlled switch. Although many 

types of electrical switches exist, a relay’s mechanical nature 

gives it the advantage of reliability and current-switching 

capacity. The main disadvantage to using mechanical relays 

is their limited life-span, as opposed to solid state relays who 

do not suffer from this drawback. For more information on 

mechanical relays refer to the Mechanical Relay Primer. 

 Facilities required for proposed work:   

Hardware: Solar Inverter, Arduino UNO, and Relay 

 Software: Arduino IDE 

V. RESULT & ANALYSIS 

Here we are using 30 watt load. If the period of use of that 

load is 12 hours per day, the unit consumption by that load is 

calculated by, 

0.03kW*12 hrs. = 0.36 Units/day 

1) Case 1: The total load is supplied by the distribution 

utility 

0.03kW*12 hrs. = 0.36 Units/Day 0.36*30 days = 10.8 

Units/Month 

2) Case 2: With the use of project 

If 5 hours of the load distribution is transferred on the solar 

energy 



Effective Utilization of Solar Energy to Overcome Power Crisis 

 (IJSRD/Vol. 6/Issue 02/2018/395) 

 

 All rights reserved by www.ijsrd.com 1455 

0.03kW*5 hrs. = 0.15 Units/Day 

0.15*30 days = 4.5 Units/Month 

3) Case 3: Remaining 7 hours of load duration by 

distribution utility 

0.03kW*7 hrs. = 0.21 Units/Day 

0.21*30 days = 6.3 Units/Month 

After studying Case 1, Case 2 and Case 3 it has been found, 

% of energy delivered by solar 

= 4.5*100/10.8= 41.66 

Here approximately 41.66% of load is diverted on 

the solar panel i.e. 4.5 Unit of energy is generated by the solar 

panel out of total 10.8 Units. 

According to the Maharashtra State Electricity 

Distribution Company Ltd. Rate of electricity per unit (for 0- 

100 Units) is ₹ 4.46/-. 

 If total load is supplied by the distribution utility, 

10.8 Units * 4.46 = ₹ 48.168 

 With the use of project, 

4.5 Units * 4.46 = ₹ 20.07 

Analysing these calculation, 

20.07 * 100 = 41.66% 

                          48.168 
There is approximately 42% reduction in electricity bill 

payments. 

VI. CONCLUSION 

Renewable energy sources can help to produce more power. 

Time has come to look forward and work in these renewable 

energy fields to produce electricity rather than depending 

wholly on conventional method. With the help of these 

resources India can export electricity meeting the internal 

demand in the future. Therefore, the Government and the 

Private sector should work hand in hand to emphasize more 

on renewable energy source to produce electricity to solve our 

power crisis problem. 

Most national energy policies worldwide aim at 

ensuring an energy portfolio that supports a cleaner 

environment and stronger economy and that strengthens 

national security by providing a stable, diverse, domestic 

energy supply. Clean energy is a global and urgent 

imperative. Renewable generation, especially from wind and 

solar and smart grid concepts are critical technologies needed 

to address global warming and related issues. The key 

challenge is to reduce the cost of renewable energies to 

affordable levels. Control and related technologies will be 

essential for solving these complex problems. 
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