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1.Introduction:

Gujarat Solar Park is the world’s first multi developer, 
multi facility, multi technology and multi beneficiary 
solar park located in 2,000-hectare (4,900-acre) plot of 
land near Charanka village in Patan district, northern 
Gujarat. This is the Asia’s largest solar park hub. This 
project is Honorable Prime Minister Mr. NarendraModi 
pet project and because of his initiative in Gujarat the 
Solar has taken birth in India. The Gujarat Solar Park 
hosts about 17 different projects by different develop-
ers. As on April 2014, a total of 221 megawatts had been 
commissioned. It also became the world’s second larg-
est photovoltaic power station. When fully built out, 
the Charanka Solar Park will host 500 MW of solar pow-
er systems using state-of-the-art thin film and crystal-
line technology.  The investment cost for the Charanka 
solar park amounts to US$280 million, the construction 
began on December 3, 2010. The solar park is expected 
to save around 8 million tonnes of carbon dioxide from 
being released into the atmosphere and save around 
900,000 tonnes of natural gas per year.The Gujarat 
government has signed Power purchase agreement 

(PPA) with developers for Rs15 (about USD 0.29) per 
kWh for the first 12 years and Rs 5 (about USD 0.10) 
per kWh from the 13th to 25th year. The national solar 
policy has fixed tariffs of Rs17 for photovoltaic and Rs15 
for solar thermal for 25 years.

2.Key Features of the solar park:
First of its kind in the world• 
Fastest Implementation• 
Multi Developer, Multi Facility, Multi Technology • 

and 
Multi Beneficiary Solar Park• 
Integrated hub of Solar power generation• 
Unique Integration of Environment benefit, Infra-• 

structure development and Social up gradation
Benchmark project for other states.• 
Hybridization of Wind and Solar• 
Up gradation in the standard of living in the rural • 

area
Utilization of waste lands• 
Local employment• 
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3. Infrastructure provided in the solar 
park: 

Roads• 
Raw Water Pipe line• 
Rehabilitation of existing reservoir• 
Water Treatment Plant• 
Water Distribution Network• 
Water Tank(GLSR/OHT)• 
Sewage Treatment Plant• 
400/220/66KV & 66KV Auxiliary SS• 
Auxiliary Power Distribution Network• 
Telecom Network• 
Fencing (Boundary)• 
Compound wall• 
Entrance• 
Security Towers• 
Training Institute• 
Common facilities• 
Helipad• 
Greenbelt / buffer• 
Water to meet the irrigation demand• 
Landscaping• 
Internal (plot) fencing• 
Land levelling/Grading• 
Fire Station• 

4.	 Benefits	of	Charanka	Solar	Park:

4.1	 		Tangible	Benefits:

Basic infrastructure development benefits             shared • 
with local villages

Communication network• 
ProvisionofIrrigationwater• 
Developer investment of Rs.3600Cr• 
Employment generation of about 1500 labours• 
Economicupliftment of rural area• 

• 
4.2Intangible	Benefits: 
• 

Increase in Water conservation• 
Increase in Vegetation cover• 
Reduction in desertification process• 
Carbon Emission reduction• 
Increase in aesthetic value of area• 
Social upliftment• 

5.List	of	Project	developers	in	Charanka	Solar	
Park:
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Source:	Primary	Data	(Visit	to	Charanka	Solar	Park)

6.Charanka	Solar	Park	Generation	for	the	year	2012:

Source:	Gujarat	State	Load	Dispatch	Centre	(SLDC)
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7.Charanka	Solar	Park	generation	for	the	year	2013:

Source: Gujarat State Load Dispatch Centre (SLDC)

8.	 Charanka	Solar	park	generation	for	the	year	2014:

Source:	Gujarat	State	Load	Dispatch	Centre	(SLDC)
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9.Ranking	of	various	projects	at	Charanka	Solar	Park:

Inference:

The ranking of the plants considered with the gen-• 
eration data available from March-2012 to April- 2014.

Plant load factor(PLF)= (Actual Generation)/(Capac-• 
ity of the Project X 365 days X 24 Hrs)

The energy yield of the plant will depend on the sev-• 
eral factors like type of modules, inverters, usage of 
tracking system, design optimization and build quality.

The ranking of the plants is based on only the energy • 
yield but did not considered any factors above.

The first ranking goes to GSPC Pipavav Power Com-• 
pany ltd with a PLF of 20.32%.Lanco Infra was the EPC 
contractor. Crystalline modules (Make- Suntech), 
Central inverter(Make- Bonfiglioli) and fixed tilt were 
used.

10.CRYSTALLINE	V/S	THINFILM	TECHNOLOGY
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Inferences:
Out of 17 projects in the solar park 11 projects • 

have used Crystalline technology and 6 project 
have used thin film technology.

While analysing the results, it can be seen that • 
the Thin film modules perform better than the 
Crystalline modules with an average performance 
advantage of about 0.77%

Thin film modules have higher generation than • 
plants using crystalline modules in hotter months 

while crystalline modules are with par with thin 
film in colder months which can be attributed to 
the lower temperature de-rating coefficient of 
thin film modules compared to crystalline mod-
ules.

Thin film usually generates more during the • 
initial years and they degrade more within 5-7 
years.

Thin film performs better with diffused radia-• 
tion.

11.	 MODULE	MOUNTING	STRUCTURE:	FIXED	V/S	SEASONAL	TILT•	
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Inferences:
Except in the month of October, Seasonal tilt mod-• 

ule mounting structure generates more than the fixed 
tilt.

Inferences:

String inverters offer better performance as op-• 
posed to central inverter.

String inverter has more Maximum Power Point • 
Tracking (MPPT’s) and hence a better MPPT window 
when compared to plants using central inverter.

By using string inverters optimum utilization of • 
ground area is possible.

By using string inverters reduced effect of shading • 
is possible.

Due to high number of independently working in-• 
verters the total system output will only be limited af-
fected even if there is a high degree of output variation 
of modules in your plant.

By using a string inverter solution you get the flex-• 
ibility, yield and efficiency expected from a modern day 
PV system as well as fast and reliable installation and 
commissioning and a full monitoring solution.

By using seasonal tilt, the overall generation goes up • 
to 5% with the minimal cost increase as of fixed axis.

12.	 INVERTERS:	CENTRAL	V/S	STRING	INVERTER

13.	 AVERAGE	GENERATION	MONTH	WISE:
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Inferences:

From the table above we can see the maximum gen-• 
eration happens in the month of May 

The secondary peak is seen in the month of April fol-• 
lowed by October.

The lowest generation happens in the month of July • 
followed by August. This is may be due to rainy sea-
son.

Out of all the seasons in summer the generation is • 
very high because of good solar insolation.

The overall average generation comes to around 16, • 
20,000 units which is around 18.5% plant load factor.

14.Conclusion:

Of the 17 plants for which performance data is avail-
able for last 26 months, the annual plant load factor 
for 76% of the plants is above 18%.  The top three plants 
had plant load factor of more than 20%.  One very inter-
esting insight that can be drawn from the performance 
ranking is that the right components selection is neces-
sary, but not sufficient condition for the optimal per-
formance of the plant. Fox example one of the plant 
using C-Sun modules and Bonfiglioli inverter has a plant 
load factor of 18.15%(GPCL) but another plant using the 
same configuration of C-Sun modules and Bonfiglioli 
inverter has a plant load factor of 15.6%( lanco Infra). 
One inference that could be drawn is that a developer 
should pay equal attention to the selection of the bal-
ance of system components, ensure design optimiza-
tion and select the right Engineering Procurement and 
Construction(EPC) contractor who can ensure build 
quality and high plant uptimes. Another aspect that 

could have an impact on the plan’s PLF is operation and 
maintenance of the plant. A plant that has a very good 
performance monitoring system (remote monitoring 
or local SCADA) and is well maintained will obviously 
lead to higher generation.

In terms of PV module technology selection thin film 
technology plants are generating more than Crystal-
line technology plants. In order to draw any conclusion 
we have to wait for longer term performance of the 
plants as thin film has tendency to degrade at a faster 
rate.Comparison between Central and String inverter 
is difficult to conclude as there is only one plant which 
is working on string technology. Although we can in-
fer that string technology plant performance is more 
than the average of central inverter technology plants.
In terms of module mounting structure between fixed 
tilt and seasonal tilt, seasonal tilt plants performance 
is good but one has to work on the cost economics 
before taking a decision.To conclude the plant perfor-
mance data made available by the State of Gujarat has 
been providing some very valuable insights into the PV 
plant performance.


