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ABSTRACT Since the beginning of life on earth, the energy that was received by all living forms was radiated from the sun. The Sun
is a reliable, non-polluting and inexhaustible source of energy. Photovoltaic is a way by which energy from the sun

can be directly used for power generation. This method for electricity generation causes no environmental pollution, has no rotating or moving
parts. Photovoltaic are also multi functional. It can generate and operate illuminations, pump water, operate any house hold equipments
and appliances, can operate any electrical gadgets and communication equipment. The photovoltaic finds its wide application in village
electrification in the developing countries and electricity production for the buildings, commercial areas and industrial sector in cities. In the
cost optimization process, HOMER software selects one system configuration out of all configurations generated in the simulation process that
satisfies all technical constraints and has the lowest life cycle cost.

| Introduction:

The radiant heat and light energy from the Sun is called as solar en-
ergy. This is the most readily and abundantly available source of en-
ergy. Since ancient times this energy has been harnessed by humans
using a range of innovations and ever-evolving technologies. The
earth receives more energy in just one hour from the sun than what
is consumed in the whole world for one year. This energy comes from
within the sun itself through process called nuclear fusion reaction.
The practical sites analyzed for different Solar power locations as per
there production ranges are:

(a) Tilonia Village Ajmer, Rajasthan 50KW Solar PV Power
Plant: During 2006-07, the Government of India notified .The Rural
Electrification Policy, which lay down the broad framework for rural
electrification programs in the country. The Rural Electrification Poli-
cy has laid down that in villages/ habitations where grid connectivity
would not be feasible or not cost effective, off-grid solutions based on
stand-alone systems may be taken up for supply of electricity. Solar
stand alone is one such system. India receives solar energy equiva-
lent to over 5,000 trillion KWh per year. The daily average solar ener-
gy incident varies from 4-7 KWh per square meter depending upon
the location. The annual average global solar radiation on horizontal
surface, incident over India is about 5.5 KWh per square meter per day.
There are about 300 clear sunny days in most parts of the country. Tilo-
nia Ajmer (Rajasthan) is ideally suited for exploiting the solar poten-
tial for electrification with the available technology. The approximated
data collected is utilized for designing optimal configuration of plant is
realized using software.

(b) Lathi Village Pokaran, Jaisalmer 1 MW Solar PV Power
Plant: This plant is being installed by LANCO infratech Ltd.. Lanco solar
has signed many power purchase agreement for higher capacity instal-
lations with other states of Rajasthan. The approximated data collected
is utilized for designing optimal configuration of plant is realized using
software.

(c) Bap Village Phalodi, Jodhpur 5 MW Solar PV Power Plant:
The project activity consists of a 5SMW solar plant at Bap Village of
Phalodi Tehsil, Jodhpur District in Rajasthan. Annual power genera-
tion from the plant is expected to be 9,392 MWh/year. The electricity
generated from project activity will be supplied to grid (Integrated
Northern, Eastern, Western and North Eastern Grid).The purpose of
the project activity is to generate electrical energy utilizing solar en-
ergy and export the generated electricity to the regional grid. In ab-
sence of the project activity equivalent amount of electricity would
have otherwise been generated by existing and new power plants
connected to the emission intensive electricity grid. Thus the project
activity would result in avoidance of Greenhouse gas emissions and
contributed to mitigation of global warming.

Il Optimization & Analysis Results:
(A) Tilonia Village, Ajmer 50 KW Solar PV Power Plant: For Tilonia Vil-
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lage, various combinations have been obtained of solar system with
SPV, Diesel, batteries and convertors from the HOMER Optimization
simulation software. The best optimal system is shown in figure 1.1.
results table.
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Figure 1.1: Optimization Result Details

HOMER uses the total NPC as its main selection tool. All the possible
solar system configurations are listed in ascending order of their total
NPC in the figure shown above. Costs taken in optimization table are
in Indian rupees and the technical and economical details of all the
configurations of the solar systems from the optimization process are
shown in detail in figure 1.1 where the best possible combination of
SPV, DG, converter and batteries is highlighted in blue and the next
best possible combination is marked with a red coloured box. As per
the optimization results an optimal combination of renewable ener-
gy technology system components are a 50KW PV, 50KW generator,
40 Trojan T-105 Batteries, 50KW Inverter and a 50KW Rectifier with
a dispatch strategy of cycle charging. The total NPC, Capital cost and
cost of energy for such a solar system are Rs. 863,488, Rs. 535,000 and
Rs. 0.409/KWh, respectively. This shows the cash flow summary based
on the components selected in the system. The batteries have a low
impact on the capital and O&M costs. PV and converter share the max-
imum portion of the capital investment. The replacement cost for gen-
erator and PV cell is higher. Replacements occur majorly in the 15%
and 20™ year of the system, mostly for changing batteries and replac-
ing PV Panels. Other replacements and repair of electronics items is
required time to time. All these cash flow calculations do not consider
any discounts, government funding or subsidies.

(B) Lathi Village, Jaisalmer 1 MW Solar PV Power Plant: For Lathi vil-
lage Jaisalmer, various combinations have been obtained of solar sys-
tem with SPV, Diesel, batteries, Grid and convertors from the HOMER
Optimization simulation software. The best optimal system is shown
in figure 1.2.
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Figure 1.2 Optimization Results Details

HOMER uses the total NPC as its main selection tool. All the possible
solar system configurations are listed in ascending order of their total
NPC in the figure shown above. Costs taken in optimization table are
in Indian rupees and the technical and economical details of all the
configurations of the solar systems from the optimization process are
shown in detail in figure 1.2, where the best possible combination of
SPV, DG, grid, converter and batteries is highlighted in blue and the
next best possible combination is marked with a red coloured box.
As per the optimization results, an optimal combination of renew-
able energy technology system components are a 1000KW PV, 1000
KW, 1000KW Inverter and a 1000KW Rectifier. The total NPC, Capi-
tal cost and cost of energy for such a solar system are Rs.3,332,350,
Rs.8,900,000 and Rs.0.143/KWh, respectively. PV and converter share
the maximum portion of the capital investment. The replacement cost
for PV cell and converter is higher. Replacements occur majorly in the
20th year of the system, mostly for changing batteries, maintaining
generator and replacing PV panels. All these cash flow calculations do
not consider any discounts, government funding or subsidies.

(C) Bap Village, Jodhpur 5 MW Solar PV Power Plant: For Bap village
Jodhpur, various combinations have been obtained of solar system
with SPV, diesel, batteries, grid and convertors from the HOMER Opti-
mization simulation. The best optimal system is shown in figure 1.3.
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Figure 1.3: Optimization Result Details

HOMER uses the total NPC as its main selection tool. All the possible
solar system configurations are listed in ascending order of their total
NPC in the figure shown above. Costs taken in optimization table are
in Indian rupees and the technical and economical details of all the
configurations of the solar systems from the optimization process are
shown in detail in figure 1.3, where the best possible combination of
SPV, DG, grid, converter and batteries is highlighted in blue and the
next best possible combination is marked with a red coloured box.
As per the optimization results, an optimal combination of renewa-
ble energy technology system components are a 5000KW PV, 4000 KW
Grid, 8000 Trojan T-105 Batteries, 5000KW Inverter and a 5000KW Rec-
tifier with a dispatch strategy of cycle charging. The total NPC, Capi-
tal cost and cost of energy for such a solar system are Rs.46,696,600,
Rs.52,500,000 and Rs.0.374/KWh, respectively .Figure 1.3 shows the
cash flow summary based on the components selected in the system.
PV, converter and batteries share the maximum portion of the capi-
tal investment. PV and batteries has maximum replacement cost. Re-
placements occur majorly in the 20th year of the system, mostly for
changing batteries, replacing PV panels and electronic items. All these
cash flow calculations do not consider any discounts, government
funding or subsidies.

11l Summary and conclusion:

Individual analysis of mini solar power plants is done using software
and optimal cost system is designed for different specific location
.For Off-Grid rural electrification, since the last decade with the help
of renewable energy sources (RES) has become a cost-effective and
convenient option for areas where grid connection is neither availa-
ble nor feasible in the near future. The software has proved a valuable
tool in this study especially because of its ability to simulate numerous
components and load combinations. The graphs created by HOMER
make the simulation’s results clear and easy to understand. The var-
ious results obtained for different projects for designing an optimal
system configuration are:

«  Tilonia Village, Ajmer 50 KW Solar PV Power Plant:

As per the optimization results an optimal combination of renewable
energy technology system components are a 50KW PV, 50KW gener-
ator, 40 Trojan T-105 Batteries, 50KW Inverter and a 50KW Rectifier with
a dispatch strategy of cycle charging. The total NPC, Capital cost and
cost of energy for such a solar system are Rs.863,488, Rs.535,000 and
Rs.0.409/KWh, respectively.

«  LathiVillage, Jaisalmer 1 MW Solar PV Power Plant:

As per the optimization results, an optimal combination of renew-
able energy technology system components are a 1000KW PV, 1000
KW, 1000KW Inverter and a 1000KW Rectifier. The total NPC, Capi-
tal cost and cost of energy for such a solar system are Rs.3,332,350,
Rs.8,900,000 and Rs.0.143/KWh, respectively.

«  Bap Village, Jodhpur 5 MW Solar PV Power Plant:

As per the optimization results, an optimal combination of renewable
energy technology system components are a 5000KW PV, 4000 KW Grid,
8000 Trojan T-105 Batteries, 5000KW Inverter and a 5000KW Rectifier.
The total NPC, Capital cost and cost of energy for such a solar system
are Rs.46,696,600, Rs.52,500,000 and Rs.0.374/KWHh, respectively.
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