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Abstract - In this paper, we have tried to present the application of Distributed Generation (DG) that can be effectively 
utilized in powering a commercial building (In our case, a running commercial education institution). We have planed the 
creation of an independent grid for the building, basically using the available renewable options along with the conventional 
ones. In case of problems, a backup supply is available from grid.  
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I. INTRODUCTION: 
 
Power is essential for the socio-economic 
development of a country and is being recognized as 
a basic infrastructural requirement. Decentralized 
generation has the potential to solve both these issues, 
particularly in remote areas. 
 
Now a days, pressure on the current power system 
continues to grow and its expansion in certain regions 
of the India is constrained and is potential unlikely to 
keep pace with countries growing seemingly 
unquenchable thirst for electricity. For this reason, we 
are planning to build an individual grid which can 
provide the power to the running building. In order to 
do so we are planning to use conventional sources 
available in our institute premises. 
 
It is commonly accepted that the installation of small 
generation units at distribution levels has many 
advantages: economical (energy efficiency), 
environmental (reduction of gaseous emissions), 
technical (voltage support) and even political 
(competition).  
 
Although costs associated with DG technologies are 
still high, they can be a solution for those situations in 
which high power supply reliability is needed, or 
when the construction of transmission lines and large 
power plants is not supported by end-users. Basic 
sources available: Solar cell, Fuel cell, wind energy, 
Road power Biogas power. 
 
II. DISTRIBUTED GENERATION- IN 

BRIEF 
 
Distributed Generation is defined as generation 
located at or near the load centers. They generate 
electricity through various small scale power 
generation technologies. It has no exact definition but 
all the definitions are more or less similar in nature. 
Let us have a look on some of the existing 
definitions: 
 

According to CIGRE (International Council on Large 
Electric Systems), Distributed Generation is not 
centrally planned, usually connected to the 
distribution network, smaller than 50 or 100 
Megawatt. 
 
IEA (International Energy Agency) says that the 
Distributed Generation is generating plant serving a 
customer on site, or providing support to a 
distribution network and connected to the grid at 
distribution level voltages. 
 
DPCA (Distributed Power Coalition of America) 
defines that Distributed Generation is any small scale 
power generation technology that provides electric 
power at a site closer to customer than central station 
generation. 
 
A distributed power unit can be connected directly to 
the consumer or to a utility’s transmission or 
distribution system. 
 
According to Ministry of New and Renewable 
Energy, Government of India, Distributed Generation 
is defined as: - Installation and operation of electric 
power generation units connected to the local 
network or off-grid generation characterized by 
Generation capacity ranging from Kilowatt to 
Megawatt level Generation at distribution voltages 
(11kV or below) Grid interconnected at distribution 
line side. Interconnected to a local grid or totally off-
grid, including captive Distributed Generation energy 
resources can be classified into renewable and non-
renewable. The Distributed Generation technologies 
based on renewable source of energy are Wind, 
Photo-voltaic & Solar thermal, Ocean (Tidal and 
Marine current), Small Hydro.  
 
The Distributed generation technologies based on 
nonrenewable source of energy are Micro Turbine, 
Industrial Combustion Turbine, Combined Cycle Gas 
Turbine and Reciprocating engines (Internal 
Combustion Engine) 
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Figure II : Typical sketch of Distributed generation. 

 
Depending upon the different sources of generation, 
range of Distributed generation differs. Usually they 
are classified as: 
 Micro Distributed Generation (From 1 Watt to 

< 5 KW) 
 Small Distributed Generation (From 5 kW to < 

5 MW) Medium Distributed Generation (From 
5 MW to < 50 MW) 

 Large Distributed Generation ( From 50 MW 
to < 300 MW) 

In our venture, we are trying to connect the sources 
available at our site to our building power system. All 
the sources will be supplying their power to inverter 
or battery storage. The power will be properly 
modulated and conditioned before sending them to 
the system. 
 
III. FEEDING OF MICROGRID WITH DG 
 
1. A microgrid is a discrete energy system 

consisting of distributed energy sources (e.g. 
renewables, conventional, storage) and loads 
capable of operating in parallel with, or 
independently from, the main grid. The primary 
purpose is to ensure reliable, affordable energy 
security for commercial, industrial and federal 
government consumers.  

2. Benefits that extend to utilities and the 
community at large include lower greenhouse 
gas (GHG) emissions and lower stress on the 
transmission and distribution system. 

3. A microgrid includes generation, a distribution 
system, consumption and storage, and manages 
them with advanced monitoring, control and 
automation systems.  

4. The critical first step of pursuing a microgrid 
solution is a permanent reduction in consumption 
(electricity, water and gas). This will give the 

consumer near-term cost savings driven by 
measured and verifiable conservation measures.  

5. A fully-developed microgrid has the capability of 
automatically disconnecting and operating 
independently from the main grid. The microgrid 
will distribute power from on-site generation and 
storage for an extended period of time. 

6. In our system, we will make the grid to work in 
islanded mode of microgrid so that majorly the 
DG power is consumed. In case of less power 
generation or loss of generation, an emergency 
line will be kept from the central grid which will 
serve the building. 

 
IV. ENERGY SOURCES- OPTIONS IN 

HAND: 
 

a) Wind energy:  
1. Modern wind energy systems consist of 
three basic components: a tower on which the wind 
turbine is mounted; a rotor (with blades) that is turned 
by the wind; and the nacelle. 

  
Figure IV. a: Typical Wind generation installation 

 
2. The rotor, which spins when driven by the 

wind, supports blades that are designed to 
capture kinetic energy from the wind. The 
spinning rotor turns a shaft, the shaft drives the 
generator, which converts mechanical energy 
into electricity. 

3. If our college case is considered then it is well 
available with hilly area. So that we can mount 
wind turbine over there to utilize available 
wind. We are having larger land structure on 
which it is possible to use wind energy in this 
way.  
 

b) Solar or Photovoltaic cell: 
1. A solar or photovoltaic (PV) cell is made of 

special materials called semiconductors, an 
example of which is silicon crystal.  
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2. The photovoltaic cell is designed to convert 
light energy into electric current.  

3. When the   light strikes on the surface of solar 
cell, a portion of the light energy is absorbed by 
the semiconductor material. 

4.  The energy knocks electrons loose from their 
positive and negative sites in the silicon crystal, 
allowing them to flow freely. 

5.  Some of the electrons have sufficient energy to 
cross the diode junction and cannot return to 
positions on the other side of the junction 
without passing through an external circuit.  

6. This flow of electrons is called current, and by 
placing metal contacts on the top and bottom of 
the photovoltaic cell, current can be drawn off 
for external use. Since the current obtained from 
these devices is small and the voltage is low, we 
can connect it with large series-parallel arrays. 

 
Figure IV. b: Typical solar-photo voltaic installation 

 
7.  In our college case, larger land area is present 

along with that premises is constructed with 
number of buildings. Therefore, it is possible to 
use this land and terrace of the building to 
mount the solar panels. Through which 
electricity can be generated and it can be utilize 
for required applications where electricity is 
needed. 

8.  As more power is require at broad daylight so it 
is the best option to use solar energy in this 
way.       

   
c) Biogas: 
 
1. In the institute, there are several buildings. The 

buildings included are of hostel , mess, etc 
2. There is a lot of waste produced in these 

buildings. The waste from mess, hostel can be 
collected and can be renewed to form the 
biogas. 

3.  The waste from the surrounding areas can also 
be collected, that can be agricultural waste or 
the municipality waste. 

4. This can be degraded and used for the several 
purposes like the manure, etc. 

5. There are some advantages like, biogas is 
having high calorific value, and no smoke is 
produced, economically well. 

 
Figure IV. c: Biogas power plant. 

 
6. So it is possible to produce electricity by using 

biogas in our college. 
  

d) Fuel cell: 
1. Fuel cells are commercially available today for 

power generation. 
2.  Fuel cell power systems are quiet, clean, 

highly efficient onsite electrical generators that 
use an electro-chemical process – not 
combustion – to Convert fuel into electricity. 

3. High temperature fuel cells deliver upwards 
of47% net electrical efficiency. 

4.  Current fuel choices include natural gas and 
propane, methane gas from landfills, biogases, 
methanol and other renewable hydrocarbons. 

5. So that in our college, if we go for biogas plant 
then biogas can be used for generation of 
electricity through fuel cell. 

 
Figure IV. d: Typical fuel cell. 
 

e) Roadway power generation: 
1. As the college is situated beside the highway, 

the energy can also be produced by the 
roadway power generation. 

2. The highway beside the college is a high 
traffic road so it can be easily available for 
electricity generation and can provide power to 
the street lights and other purpose. 

3. In this, the energy is produced by vehicles 
moving on the road. 

4. The road way power generation system is 
permanently embedded into roadways to 
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convert the compression and vibration from 
the traffic into electrical energy. 

5. The electricity is produced at a cost 
significantly lower than any other renewable 
energy source.  

 

 
Figure IV. e:  Roadway  power generation 
 

V. STORAGE OF POWER FOR DG: 
 

1. For storage of electrical energy battery backup 
is necessary. 

2.  We can store electricity by using inverter. So 
that in the case of power cut electricity can be 
taken from the inverter. 

3. Labs and seminar halls needs more electrical 
energy so it is possible to provide electricity by 
using some devices. 

 
VI. BENEFITS OF SWITCHING TO DG: 
 

1. DG increases the reliability of power supply to 
the consumers. At this generating units are the 
load side in power system; this significantly 
reduces transmission and distribution losses. 

2. We can use renewable resources available in 
our area for generation of electrical energy. 

3. Also we can limit the electrical bill by 
supplying excess electrical energy to the main 
grid. 

4. The most important advantage of DG system is 
that we can take the power when there is fault 
occurs in main grid. 

5. DG technology can be made part of smart grid 
or micro grid to improve the efficiency of the 
system. 

6. The right type of generating source suitable at 
the location can be installed and can generate 
power at cheaper cost. 

7. If we connect distributed generation sources to 
power system, then it will, improve the voltage 
profiles, power quality and supports the 
voltage stability of the system. This allows the 
system to withstand higher loading conditions. 
 

VII. POSSIBLE MAJOR CHALLENGES: 
 

1. DG technology has some negative impacts on 
the environment as well as economic aspects. 

2. Wind turbine will have visual acoustic and bird 
life gets affected. 

3. The wind farms and PV system requires larger 
area compared to conventional technology for 
the same installed capacity. 

4. The output of some of the renewable energy 
sources such as wind, PV are variable and 
different to predict. 

5. The main technical issue for connection of DG 
to grid relate to reliability, quality of supply, 
protection, metering, etc. 
 

CONCLUSION: 
 

So, in this paper we have tried to summaries the 
application of DG that we are trying to apply in 
our college (a commercial building). It describes 
the various opportunities that remain unused in 
major locations. Running an independent grid in 
islanded mode helps in maintaining a reliability 
and continuity even if the central grid fails. 
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