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ABSTRACT 
 

With the rapid increase in the demand of electrical power and shortage of present energy resources, Indian power 

sector is facing unprecedented challenge. Providing energy security and energy independence to billion plus 

population is also on the government agenda. It has been established that to meet power demand, India needs to 

develop a basket of energy from naturally abundant resources. Since, solar energy is extensively available across the 

country. Thus, utilizing solar energy is a logical choice. In recent years, Solar Energy has been increasingly used to 

generated power .The use of solar energy is attractive for rooftop solar system application also. Rooftop Solar 

systems are quite needing no fuel and require very little maintenance.  PV systems have an added advantage of 

reliable power, flexibility and quick installation. Hence, roof mounted solar PV systems can play an important role 

in augmenting the power generation capacity. In the present work, the study of the Rooftop Solar PV System in 

India has been done. Solar home system and rooftop solar power system has been broadly discussed. Rooftop solar 

power PV system has been explained in the later sections along with it’s connection and metering arrangements. 

The important part of the thesis is to have an idea about the total installed capacity in rooftop PV Power System in 

India and its nearby future in the Indian Market. 
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I. INTRODUCTION 

 

Currently, Global warming and climate changes effect is 

the burning issue all over the world. India is estimated 

to be amongst the most affected country in the climate 

changes effect round the world. There are several causes 

of global warming but among all of  them the power 

generation is the most remarkable one. Any 

development without power (Electricity) is not possible. 

Generating power from sources of conventional energy 

like Fossil fuel, Natural gas and Coal is practically not 

possible as the resources are limited. If the present rate 

of using these resources is followed then it would be 

finished within the short time. So, there is no other 

alternative but  to think about environmental friendly  

production of energy from renewable sources. 

 In Indian context the solar energy is the most effective 

source for renewable energy production. The use of 

renewable energy is attractive for solar energy 

application in many developing countries. The 

technology being referred to as photovoltaic (PV), 

converts the sun energy into electricity through 

electromagnetic means when PV module is exposed to 

sunlight .The solar radiation energy is converted into 

DC power and requires an inverter it into AC power. 

 

II. Working & Construction of Rooftop Solar 

PV system 
 

Solar PV system is a collection of several electrical 

components, which are utilized for generation of 

electricity from sun light and satisfying our daily energy 

requirement without any hassels about any interval 

when the sunlight won’t be available. These kind of 

systems are helpful only when there is requirement of 

load to run in night time or during unavailability of 

sunlight. The components of such a system are: 1) Solar 

PV array, 2) Charge Controller, 3) Inverter, 4) Battery, 

5) Cables and 6) Protection devices. Depending upon 

the load requirement and solar radiation intensity at the 

location, the components of the system needs to be 

specified.  

Figure 2.1 Schematic diagram of interconnection of 

components of a typical Solar Photovoltaic Power 

System. 
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Figure 2.2 : Net Metered Rooftop Solar 

Figure  shows the utility based Rooftop Solar Power 

System installation for a locality

 
 

III. RESULT AND DISCUSSION 

 
Rooftop System In this system, solar power plant is 

installed on the roof for the production of electricity 

during the day time and directly converting them into 

AC power and employing for fulfilling load demands 

during day time or for exporting to Grid and saving on 

EB Bills. This system is most commonly used for 

applications above 100 KW upto MW size. This system 

can use solar power when produced and not stored at all.  

 

Off-grid System In this system, solar power plant is 

installed on the roof top for the electricity generation 

and to store the energy in the battery. The system 

operates such that the battery is charged on priority by 

solar power. When the battery is fully charged and if the 

solar power is available, then the load is automatically 

connected to solar power .When solar power is 

unavailable, the load requirement is fulfilled by the 

battery power. 

 

 
Figure 3.1: Grid Solar PV power system 

 
Figure 3.2: Off grid Solar PV Power System 

 

Grid Tide System Vs Off-Grid Tide System 

 

PV systems for the home can be classified as the ones 

that are designed to make use of an existing electric 

grid(grid-tied system) or ones that are designed for rural 

use where no electric grid is available(off-the-grid 

system). In a grid-tied system no battery system is 

required for storage of the energy that has been 

generated from the solar panels instead the grid power 

itself acts in a sense as a giant battery that uses any 

excess electricity that the solar panels could have 

generated, and which it can be drawn from on cloudy 

days when there is insufficient sunlight for fulfilling the 

power demands. 

 

Grid-tied systems offer a numerous advantages over off-

the-grid PV systems. Firstly, they are less expensive 

compared to the off-grid system as they do not require 

either batteries or battery charging controllers. Hence, 

they lesser equipment requirement makes the systems 

simpler to set up and use. Lesser installation time and 

little maintenance is required.  Grid-tied systems are far 

more efficient and environmentally friendly than off-

grid systems. While using a grid-tied system none of the 

energy that is generated by the PV Panels is wasted. 
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During the sunny days when the panels produce more 

electricity than the one which is consumed, the energy is 

transferred to the grid where it can immediately be used 

by other users. In an off-the-grid system, once the 

batteries are fully charged, any excess electricity that 

the system generates is dumped to prevent the batteries 

from being overcharged. 

 

IV. CONCLUSION  
 

The objective of this was to study about the various kind 

of solar RPV systems and their viability with respect to 

Indian market. The study shows that solar RPV systems 

have best performance with respect to the environment. 

They contribute in the sustainable development too. 

Various limiting factors of the RPV system were 

examined using studies from the literature. Suitable 

array size, influences of weather and solar panel 

efficiency were the areas which have not been examined 

using examples from the literature These variables were 

indented to be addressed in this research however each 

of these topics are large and complex enough on their 

own to warrant individual examination as they relate to 

rooftop solar power potential. These topics should be 

examined in future studies. 
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