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Abstract — Power The rapid depletion of conventional energy sources and growing concerns about
environmental sustainability have prompted a global shift towards renewable energy solutions. Solar
energy, in particular, has emerged as a promising alternative due to its abundance and eco-friendly
nature. In the context of India, a nation with a burgeoning energy demand and significant solar
potential, the implementation of solar net energy metering systems holds great promise.

This study focuses on the design, implementation, and analysis of a Solar Net Energy Metering System
tailored to the Indian energy landscape. The system enables the seamless integration of solar energy into
the existing power grid, allowing consumers to both consume solar-generated electricity and feed excess
energy back into the grid. By facilitating a two-way flow of electricity, solar net energy metering
incentivizes renewable energy adoption while reducing dependency on fossil fuels.
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I. INTRODUCTION

The global energy landscape is undergoing a profound
transformation driven by the need for sustainable and
environmentally friendly sources of power. Solar
energy has emerged as a prominent solution to meet the
growing energy demand while mitigating the adverse
effects of traditional fossil fuel-based generation. In the
context of India, a nation with abundant solar resources
and a substantial energy appetite, harnessing solar
power has become imperative to address both energy
security and environmental concerns.

The concept of net energy metering has gained
prominence as an innovative approach to encourage the
adoption of renewable energy sources, particularly solar
energy, among consumers. Net energy metering allows
individuals, businesses, and institutions to generate
their own electricity through solar panels and feed any
excess energy into the grid, effectively becoming
energy producers as well as consumers. This approach
not only enables self-consumption of clean energy but
also offers the opportunity to earn credits for surplus
energy supplied to the grid.

This study focuses on the design, implementation, and
evaluation of a Solar Net Energy Metering System
tailored to the unique energy landscape of India. The
system's fundamental objective is to promote the
utilization of solar energy while ensuring efficient
energy distribution and reducing strain on conventional
power generation.

The main goals of this study are as follows:
Addressing Energy Demand: India's rapidly growing

population and expanding economy have resulted in a
substantial increase in energy demand. Solar net energy
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metering has the potential to alleviate the strain on
traditional energy sources and contribute to a more
balanced energy mix.

Solar Potential: With its geographical location, India
receives abundant sunlight throughout the year. This
study explores how harnessing this solar potential
through net energy metering can play a pivotal role in
meeting energy requirements.

Technical Feasibility: The study assesses the technical
feasibility of integrating solar panels and bidirectional
meters into the existing energy infrastructure. This
includes evaluating compatibility, grid synchronization,
and energy flow management.

Economic Viability: An essential aspect of solar net
energy metering is its economic viability for
consumers. The study conducts a comprehensive cost-
benefit analysis to determine the financial attractiveness
of adopting such a system.

Regulatory Framework: Understanding the policy and
regulatory environment is crucial for the successful
implementation of solar net energy metering. This study
delves into the existing regulations, incentives, and
barriers that influence the adoption of this system.

Environmental Impact: By quantifying the reduction in
greenhouse gas emissions and reliance on fossil fuels,
the study showcases the environmental benefits of solar
net energy metering in contributing to India's
sustainable development goals.

The findings of this study have far-reaching implications
for India's energy future. As the nation strives to
increase its renewable energy capacity and reduce its
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carbon footprint, solar net energy metering emerges as a
practical and empowering solution. By enabling
consumers to actively participate in the energy
transition, this system aligns with India's commitment
to clean energy, energy security, and a greener future.

II. LITERATURE REVIEW

A. S. M. Mominul Hasan This study explores the virtual
net-metering (VNM) option for enabling inclusive
investment opportunities in renewable energy for self-
consumption in Bangladesh. It focuses on consumers,
such as households and businesses in multi-family and
multi-story  buildings, who cannot participate in
traditional net-metering policy due to technical and space
constraints. The study adopted the classical socket parity
method to identify suitable consumers for VNM. Then it
determined the consumer benefits of using VNM by
calculating the net present cost (NPC) and discounted
payback period.

Prof. S. S. Kumbar, The first Net Meter has been
installed in the premises of Vardhan Industries Limited,
located in Andheri (Mumbai) by €Tata Power
Companye. In March, the civic body had installed 25
kilowatts Solar Net Metering at its Vartak Nagar ward
office and Majiwada, Manpada, It will also introduce
this new power generation technique at Mumbra and
Anandibai Joshi hospital in Vartak Nagar to meet its
energy requirements.

Andreas Poullikkas A feed-in tariff (FiT) scheme
provides a guaranteed premium price to the green
electricity producer and put an obligation on the grid
operators to purchase the generated electricity output.
The price is typically guaranteed for a long period in
order to encourage investment in new renewable energy
sources for power generation (RES-E) plants. FiT
schemes are supply-side measures that push green
electricity onto the market and are mostly used for the
promotion of RES-E technologies in Europe.

Charalampos Ziras et al Netting the local production and
consumption of prosumers is likely to remain the
prevalent settlement practice, because it is essential for
the economic viability of investments in the absence of
generous feed-in tariffs. It is common for energy
suppliers to use hourly intervals for settlement, but the
exact way that netting is applied has various
implications. In this paper we showed that by using
hourly-reported values the yearly energy imports of a
typical Danish prosumer can increase by up to 34%,
depending on how exactly netting is applied.

Sylvester William Chisale et al. Globally increasing
energy demand has had a significant impact on
development. In Malawi, the net metering policy, which
is part of the framework for independent power
producers, has the potential to improve energy access.
The purpose of this paper was to investigate the use of
net metering policy as a means of improving reliability
and access to electricity. The HOMER software was
used to size solar PV systems while accounting for net
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metering at the household level.

Nisha R. Molke et al. Renewable power generation
has become an ultimatum in recent years. In recent times
many energy experts, scientists, engineers and activists
actively promote a 100% renewable energy vision. The
recent reports suggest that, we have already used almost
2/3 of our carbon budget and at the current projected
rate; this entire budget will be used by the year 2040. So
it is essential that we move rapidly towards a renewable
energy.

Muhammad Nabeel Hussain et al. In this research
proposal we introduce with novel approach the net
metering through solar hybrid system integrated with
grid. As we know the demand of electricity increases as
the use of modern electronic devices has increased
manifold in household. The main purpose of this
research is to develop knowledge about the residential
generating station from solar photovoltaic cell near to
consumer site. This study has been pursuit to assure if
solar energy is cost beneficial over a 25 years period for
residential, commercial and agricultural sector. The
results show it will be also a great business and helpful
to all the consumer to earn profit and earn back their
capital through net metering.

Puneeth S R et al. Indian power sector is confronting
phenomenal difficulties with the developing economy; a
quick increment in power demand on one hand and
supply limitations and expanding expenses of fuels, for
example, coal and common gas utilized for force
generation combined with developing worries about
environmental change and greenhouse gas emanations
from the utilization of fossil fills on other. The
accessibility of vitality is restricted and known assets of
vitality are debilitating quick. Keeping in mind the end
goal to ration the accessible assets, it is vital to
concentrate on vitality preservation perspectives. With a
specific end goal to ration accessible assets, there is a
need to move towards renewable vitality.

III. METHOD

The Under different criteria we have recorded three
design approaches of Net Energy Metering System such
as the distribution system at the purchaser,s end, site
placement opportunities, pre-allocation of tax benefits
etc. Few approaches are explained below .

I . Community Net Energy Metering- It focuses on
multiple purchasers who come to an agreement of
using multiple meter systems for multiple households
offsetting power among the purchasers of the
community. The below given figure shows the way
how community Net Energy Metering system works.
The single onsite solar panel installed produces
electricity from solar energy and supplies it to the
households of the community. Excess energy that is not
utilized by the community is sent to the grid. This
record is done by the net meter system that are set up in
every household. Thus purchasers enjoy the credits on
electricity units which is observed in their electricity
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billings and such an image is depicted in the figure
below.

Comnwnkly A
= A

Fig. | Community Net Energy Metering system

II.Aggregate Net Energy Metering- It tends to have a
single purchaser with a single generation system and
uses multiple meters underneath the same roof to offset
power from multiple meters. Eventually, accumulating
all the benefits under a single purchaser. In the figure
below, we can see that a single onsite generation of
solar panels supplies electricity to a large area . The
excess electricity is sent to the grid and this is recorded
by multiple net meters under the same Area , for which
credits on electricity is achieved by the participant. This
flow is clearly displayed in the below given figure.

——— T
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Fig. 2.2 Aggregate Net Energy Metering system

III. Virtual Net Energy Metering- It has a collective
generation system though the generation facility
placement is done offsite and the tax benefits are shared
among all the purchasers involved. In the figure given
below we can see that the solar panel is set off- site and
supplies electricity produced from it to offsite
households. The electricity that is sent to the grid
results in credits that are obtained by the offsite
purchasers. This record of net electricity consumption
is done by the net meter. This scenario is clearly
displayed below.
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Fig. 2.3 Virtual Net Energy Metering system 5. shunt
capacitor.

IV. CONCLUSION

In our review paper has delved into the innovative
concept of Net Energy Metering (NEM) enhanced by
the integration of solar energy, showcasing its potential
to revolutionize the energy landscape. Our project was
driven by the overarching objective of conserving
natural resources, reducing dependency on non-
renewable sources, and addressing the escalating energy
demands of our society. Additionally, we aimed to
empower households by efficiently tracking their
energy consumption and offering the prospect of
reducing future electricity bills.

Throughout our research journey, we unveiled various
avenues for implementing NEM systems, with a
particular focus on community Net Energy Metering.
This approach treats an entire community as a unified
entity, capitalizing on a single generating site to meet
collective energy demands. By aggregating load
requirements, this model optimizes the size of the
generating facility, streamlining application processes,
operation, and maintenance. It offers an effective
solution for smaller purchasers and those without
sufficient space for solar panel installation, thus
promoting inclusivity and equity in energy access.
innovation.
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