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Technical and Financial Assessment of a Grid Connected Solar PV Net
Metering System for Residential Community

*Ravindra Kumar Yadav
Research Scholar

Dr. APJ Abdul Kalam
Technical University

Lucknow, India
Yash.rkyadav@gmail.com

Abstract-the worlds increasing demand of electricity and
lessening of fossil fuels has created a condition for serious' concern to search for new inexhaustible resources to fulfill
the future electrical energy demand. In this study a techno-
economic comparison of a grid connected residential load is
made witir the grid connected residential load along with
solar PV panels based on Net-Metering system. The design
implementation and analysis is accomplished by using
HOMER Software. This paper also considers the feasibility
analysis of solar radiations at the described location. It is
observed here that the system under consideration gives
minimum expenditure when connected with solar pV
panels. Simulations result shows that the total net present
cost, cost of energy, annual operating cost is reduced
significantly when compared with the existing grid system.
In this system the grid has same rates for selling and buying
of electrical energy and a payback period analysis is also
carried out with the proposed system.
Keywords- Renewable Energy, Cost of Energy (COE),
Total Net Present Cost (TNPC), HOMER, Urility Grid.

I. INTRODUCTION

The demand ofelectrical energy is increasing day by day
and a great portion of world energy is produced by fossil
fuels. Fossil fuels are depleting very fast and energy
production by fossil fuels arises many other environmentil
impacts such as polluting greenhouse gas emission which in
turn creates climate change and global warming etc. [l].
Also, efforts are being made to reduce the emission of
greenhouse gases worldwide up to 80 percent by year 2050
[]. This trend is changing with the use of Distributed
Generators (DG) in existing system. DG may be renewable
or non-renewable types. Different types of DGs and their
impact on distribution system are discussed in [2-3] and
hence renewables Distributed Generators are preferred.

India is endowed with abundant of solar radiations for
generation of electrical energy and 5000 trillion kWh per
year solar radiation is received by India which is much more
than its total annual energy consumption. India is also
planning to install 20000 MW grid connected solar power by
year2022[4]. *

$olar PV panels convert sun light into electricity directly
with the help of semiconductor technology. A grid connected
solar PV panel generates and supplies electrical energy to
load or grid system without storing it in batteries. The grid
connected solar panels do not generate any greenhouse gases
thereby reduce carbon emission which is the main cause of
pollution. The solar PV panels convert the solar energy
which is free and inexhaustible and delivers green energy to

q7 
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all type of loads [5]. The world's annual energy consumption
can be met by the solar energy incident on earth surface in
one hour [6]. The grid connected solar PV system is more
economical as compared to grid connected iolar pV with
battery storage due to huge initial cost of storage. The grid
connected renewable energy sources have ample tendency to
be utilized. [7]. Grid connected solar PV panel is more
economical when the same load is satisfied with only utility
grid [8]. The net cost minimization is performed with particle
swam optimization algorithm for a standalone hybrid system
and the validity is verified with MATLAB and Homer
Software [9]. Energy management, control and modeling of a
grid connected solar PV/fuel celVwind energy system is
carried out in MATLAB UOl. A multi-objective optiniization
strategy is developed for optimal sizing allocation of grid
connected solar PV system [11]. The validity of optimal
combination of different renewable systems for a residential
load in Malaysia is developed using Homer software [12].
Technical and economic analysis cf a grid connected
renewable energy systems for a large scale load is carried out
using Homer software and effectiveness of renewables over
grid only is demonstrated [13]. Significant reduction is seen
in emission when a grid connected load is satisfied with grid
connected hybrid system having solar PV/fuel cell [14].

The organization of the paper is as follows. In second II
system description is mentioned. Section III defines the cost
analyzing parameters. Section IV evaluates the optimization
results. At the end a conclusion is made of the system under
consideration.

II. SYSTEM DESIGN WITH MODULE DESCRIPTION

A. Homer Software

Homer is initially developed by the National Renewable
Energy Laboratory in USA, which is used for optimization
of micro grid design in all sectors. Further Homer is
enriched and distributed by Homer Energy. Homer evaluates
the Grid Connected and Off-Grid systems for a variety of
applications [15-16]. The complete block diagram of
proposed system is shown in Fig.l. Homer puts on an
annual real interest rate instead ofa nominal interest rate on
the components cost due to escalation of all prices at same
rate.

B. Utilig Grid

Utility Grid is connected in the system as a continuous
source of electricity. Grid supplies energy to load as well as
it can absorb the excess electricity generated by sotai pV
panels. The rate of buying and selling of ,fe\, tWtr is same
for the grid. ,. 1 
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Abslract*.

ffis-.lo.alerorasenls an elficignt and reliabla Dilferanttal Evolution (DE)-based optimization technique for satving
LlT.lp generation sc.heduttng of hydrothormit poiar systoms. Thd solutton itpproach is based'on Differentiiitcvotutton' Ine scl,eduling_ of hydrolhermat gonieration having quaclralic the'rmal cost funclion is dana bytj',.,!:Y'-i,!:in-?:r!?r:rul^!'eroruiiloi tiiiriiqi,n,"in ordor to determino gtobat or near gtobat optimat sotution in an
y::i::,:!?:::,b^t,?!_Yt! muttipte tocat minima the Differentiet Evolu-tionis mosf suitabte technique. Ditter*iitiai,tcvatulton tecnniQue Drcducos more accurate rasult as comparod with the conventlonal mathods. Atso, Diffsftj::liii,lEvotu,tion.atgontnmi oeterm i;;:;i;i;;;ii giiirt sotuuons within a reatsonabta time. The achieved resuti ; areround salisfaclory up lo desirod accuracy.

Keywords-Hydrothermal scheduting,Differential Evolution, Folran Algorithm, power systent, optimiza{t,:.i.

ln this paper, We look into a concept of accretive mappings cailed H(.,.)- - .mixed accretive mappings in Banacht;:,:;-" -:;:::::":-concept or proxtmat-point mappings connected with generatized m-accretive mapprnss ro rie
contnuty snceproxma:;;trxl;;;i:;y::;:::i':::i:::n*:lj:r*ii:!;;j,::;;:j:;:i
':;;;;::;!;;r:::x;:,:::;::::x;:::::ji:ii',ii"' ,o,,u,i.n .f in,rcduced pr.xima, p.in,
Keywords:H(''')" -mixadaccretivemapping'proximarpointmapping,iteratlveargo 
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