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Abstract 
Energy crisis is one of the major problem of 
economic growth and development. The gap 
between power supply and demand is increasing 
every day. Moreover, most of the power plants are 
fossil fuel based which will be phased out in future. 
This thesis aims to solve these problems by 
balancing the power supply and demand in a smart 
environment focusing mainly on distributed energy 
resources (DER). The main DER components of 
the system are renewable energy source (RES) 
based power plants. Since RES are intermittent, 
back up from fossil fuel based plants are also 
integrated to increase the system reliability. During 
off-peak hours residual energy from RES will be 
stored in the storage system. The proactive 
consumer (prosumer) will have the scope to user 
can sell this energy to the national grid during peak 
hours in the smart bilateral network. Finally grid 
monitoring and metering interface with an 
advanced control mechanism is expected to 
increase the flexibility of the prosumer to handle 
their energy usage and costs 
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I INTRODUCTION 
 
The energy crisis is the concern that the world’s 
demands on the limited natural resources are 
diminishing as the demand rises. These natural 
resources are in limited supply. Researchers are 
searching for alternative sources of energy. The 
future alternative energy sources must satisfy some 
very basic criteria. Renewable energy sources 
(RES) can be a good alternate energy sources. The 
abundant energy available in the nature such as 
solar energy, wind energy, biomass energy can be 
converted to electricity in a sustainable way to 
supply necessary power to the consumer in both 
on-grid and off-grid regions [1], [2]. Since the RES  
 

 
 
are variable in different seasons and also at 
different time of a day. Being a complicated 
system for the smart community, the analytical 
data may be a little bit difficult to be figured out 
for the consumer. In this circumstance, for the 
enhancement of the smart grid system an 
appliance, i.e. a smart meter is introduced. This 
paper presents modeling and the analysis of a smart 
grid system for community purpose in the offshore 
areas of india. The paper mainly focuses on 
designing and analyzing a micro-grid for a small 
community of indoor city , which is connected to 
the national grid of the country. A simulation based 
model has been developed in such a way that it can 
be used to optimize local power supply and 
demand for smart communities. 
 
With available weather and technical data, the 
simulation is performed using HOMER Legacy 
(2.68 Beta). Finally, MATLAB modeling has been 
performed at the later part of the  thesis and a 
MATLAB Graphical User Interface (GUI) based 
platform namely ‘sMeter_v2015a’ has been 
developed [3] 
 
II. ANALYSIS OF A SMART-GRID 
 
A smart grid is an electricity network that uses 
digital and other advanced technologies to monitor 
and manage the transport of electricity from all 
generation sources to meet the varying electricity 
demands of end users. Smart grids coordinate the 
needs and capabilities of all generators, grid 
operators, end-users and electricity market 
stakeholders to operate all parts of the system as 
efficiently as possible, minimizing costs and 
environmental impacts while maximizing 
system reliability, resilience and stability. Smart 
grids are a set of evolving technologies that will be 
deployed at different rates in a variety of settings 
depending on local conditions such as 
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existing technologies, regulatory frameworks and 
investment framework [4]. 
 
Smart Grid is an automated, self-balancing and 
selfmonitoring grid capable of accepting multiple 
energy sources. Smart grids possess demand 
response capacity to help balance electrical 
consumption with supply, as well as the potential 
to integrate new technologies to enable energy 
storage devices[5].  
 
A smart meter appears to be very similar to 
traditional electricity, gas, or water meter located 
in a residence or business. Both smart and 
traditional meters provide metrology by measuring 
quantities of voltage, current, pressure, velocity, 
temperature, or flow rate, and communicate this 
information to the utility [6].  
 
A smart meter can contribute to enhance the smart 
grid. Depending on the real time data smart meter 
is able to send the statistical data to the prosumer. 
 
III. ARCHITECTURE OF THE MODEL 
 
For modeling the smart grid mainly three 
renewable energy sources have been used which 
are solar PV, wind and biomass energy. The 
system is designed considering a community 
having 30 apartments. In load calculations, it has 
been considered that each apartment has 8 lights, 4 
fans, 1 TV, 1 freeze, 3 laptops, 1 iron, 1 blender 
and 1 pump. For each apartment 2 lights and 1 fan 
have been considered to be fixed loads and for 
home appliances, others loads are assumed to be 
variable loads.  
 
A converter is used which can be used both as a 
rectifier and an inverter. A battery is used as a 
storage system which stores the extra energy 
produced from the grid and supplies it 
back to the grid when needed. Figure 1 shows the 
block diagram of the smart grid where monitoring 
and energy storage are used for design. Three 
resources, one bidirectional converter, one battery 
as a storage system are used along with 
two types of the load [7], [8] 

 
           Fig. 1. Block diagram of the smart grid. 
The load calculations are done using standard 
forms of the utilities. The HOMER based analysis 
focuses on balancing as well as the maximization 
of power production and consumption. Figure 2 
shows the HOMER implementation of the model 
 

Fig.2 HOMER implementation of the micro-
grid 
The designed model shown in the figure [3] is then 
analyzed using MATLAB. Then GUI is used to 
design a user friendly, smart meter simulation 
model. The developed GUI model-sMeter_v2015a’ 
can take input time data variables and then show 
the total consumption, solar, wind, biomass output, 
total production, total sell & buy in based on the 
real time data. The user has the flexibility to 
change the time and observe the response faster 
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and have an approximate idea how much electricity 
can be stored or supplied. 

 
Fig .3 .sMeter_v2015a Output Model for smart 
meter. 
 
IV. DATA COLLECTION 
 
This section informs about data collection for 
different RES and instruments. Executable data 
were gathered for accurate simulation from 
different resources. Mainly three renewable energy 
resources are used to design the model: Solar, 
Wind and Biomass [9], [10], [11]. Data for solar 
resources for Chittagong city are shown in Table I 
and corresponding graph is shown in Figure 4. 
         

TABLE I. DAILY PREVAILING SOLAR 
RADIATIONS 

 
                     

TABLE II. WIND SPEEDS DATA 

 
                      

TABLE III. BIOMASS DATA 

 
 
V. SIMULATION AND ANALYSIS 
A. Simulations using HOMER Legacy (2.68 beta) 
Fig 2 shows the HOMER implementation of the 
smart grid model. PV indicates photovoltaic cells, 
which are connected to the DC grid and Wind and 
Biomass resources are connected to AC grid. The 
Generator on the figure is the biogas generator 
used as a biomass resource which runs using 
biogas as fuel and BWC Excel-S is the wind 
turbine used to generate wind energy.  
 
A bidirectional converter is used which can be used 
both as Homer generates output power productions 



                ISSN: 2455-6203 
International Journal of Science Management & Engineering Research (IJSMER) 

Volume 02: Issue 01: | Feb 2017                                 www.ejournal.rems.co.in 
          

IJSMER201701    249 | P a g e  
 

and power consumptions. Table IV shows the 
electrical production rates and Table V shows the 
electrical consumption rates.  
 

TABLE IV. ELECTRICAL PRODUCTION 

 
 

TABLE V. ELECTRICAL CONSUMPTION 

 
 
The total energy production from the grid yields 
958,873 kwh/yr. where the consumption yields 
952,957 kwh/yr. Residual energy that can be stored 
from the smart grid system is 478,457 kwh/yr. 
Total system loss is 5,916 Kwh/yr. 
 
Finally, the system is analyzed using 40 KW PV, 
40 BWC Excel-S Wind Turbines, 40 KW Biogas 
Generator, 1 Trojan L16P Batteries, 218 KW 
inverter as 218 KW rectifier which has a Net 
Present Cost of $148,909. Per unit cost for 
production is $0.012/KWh and operating cost is 
$7438 peryear.  
 
Simulations of Smart-Meter Using MATLAB 
with GUI 
In order to maintain the feasibility of the system 
smart meter based GUI model implemented for this 
purpose. The smart meter model has been 
programmed in MATLAB. Then the GUI based 
model ‘sMeter_v2015a’ has been developed. 
Figure 8 demonstrates the model using available 
data. The variable data input can be placed in the 

top pane by the user. The figure on the right side 
of the GUI show the total consumption, solar, 
wind, biomass output, total production, total sell & 
buy in based on the real time data. Figure 12 shows 
the demonstration of ‘sMeter_v2015a’. 

 
       Fig. 12. Demonstration of ‘sMeter_v2015a’ 
 
 
MATLAB  GUI. 
 
The model can take input time data variables and 
then show the total consumption, solar, wind, 
biomass output, total production, total sell and buy 
in based on the real time data. This type of smart 
grid based power plant can solve the major 
electricity problems of Bangladesh. The real type 
output data can be shown in the smart meter for 
further development of the smart grid system.  
 
The geographical condition of Bangladesh makes 
the RES to use more efficiently. In these 
circumstances the model can be improved for 
further study. 
 
For extensive research in the future, more weather 
and RES data should be taken into account. An 
agent based model for customer interaction can 
provide a refined solution for local power supply-
demand matching [13]. Moreover, analysis should 
be performed for other off-grid and semi-off grid 
regions of Bangladesh. Finally the use of other 
software and programming languages are 
recommended for refining the analysis model. 
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VI. CONCLUSION 
 
The smart grid using renewable energy resources 
(Solar, Wind and Biomass) is studied and analyzed 
successfully using HOMER Legacy (2.68 Beta). 
Different combinations of the components are 
checked and analyzed using HOMER Legacy 
software. Finally, the system is designed using 40 
KW PV, 40 BWC Excel-S Wind Turbines, 40 KW 
Biogas Generator, 1 Trojan L16P Batteries, 218 
KW inverter as 218 KW rectifier. It has a Net 
Present Cost of $148,909 per unit cost for 
production COE of $0.012/KWh and operating 
cost of $7438 per year. Then the smart meter is 
designed using MATLAB. A Software model, 
namely ‘sMeter_v2015a’ is designed using 
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