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Introduction
• Choosing the right solar module support method involves 

understanding a variety of environmental factors such as soil 
conditions, geographic location, and regional wind speeds to 
name a few. Other important factors that need to be 
considered include soil mechanics such as consolidation, 
permeability and seepage, bearing capacity, lateral earth 
pressure, slope stability, as well as wind engineering to 
determine potential forces or loads that the solar module 
installation will be subject to, based on panel size, panel 
weight, geographic orientation, etc. Each of these factors 
needs to be carefully considered for each and every solar 
system installation in order to minimize the risk of downtime 
caused by damage or failure to the system components and 
then in turn maximize the ROI or return on investment of the 
system.



Cont…

• Everyday there is a likelihood that solar modules 
are being installed somewhere in India without 
giving the proper consideration to the 
environmental and engineering factors related to 
the project. This is a failure waiting to happen. 
The right rain conditions, the right wind 
conditions, equal the wrong outcome.



Cont…
• When employing driven piles, screw augers, or concrete 

piers, it is essential to consider all of the environmental 
factors involved to reduce the risk of “hole widening” or 
“pole tilting” due to ground consolidation, “panel 
rotation” due to wind forces, soil saturation, lateral earth 
pressure, etc. which can directly affect the orientation 
and therefore the efficiency of the panels, and which can 
also cause damage to the electrical connections below 
ground requiring costly repair. When utilizing precast 
ballasted footings or ballasted trays it is imperative to 
understand wind loads, slope stability, soil permeability 
and seepage, etc, to know how wind loads can cause 
overturning or sliding.





• For installing 1MW PV plant 5 acres of land is 
required. Here we have selected a land located 5 km 
away from the Bhongir town, Hyderabad Telangana
which comes under Deccan plateau. It has an 
average elevation 329 m / 1079 ft above sea level.

• Area  5 acres

Location Bhongir

Latitude of Area :17.5°N

Longitude of Area :78.89°E



Tilt Angle:

To maximize the output of the solar power system, especially 
in PV Solar Array applications, the optimal tilt angle is 
typically specified for non‐tracking systems, and remains 
fixed. Structurally, higher tilt angles result in an increased 
wind load on the solar module which would require a larger 
ballasted footing. In addition, higher tilt angles may require 
an increase in distance between rows to eliminate 
adjacent‐row over‐shading.



• A lower tilt angle is often desired to minimize the
wind forces and reduce the ballasted footing size.
This may not be feasible in areas of substantial
snowfall where an increased tilt angle may be
required to shed snow off of the solar module
effectively. A lower tilt angle also results in reduced
adjacent‐row over‐shading potential which allows
the module rows to be spaced closer together.

• A cost comparison could be done to compare the tilt
angle versus the adjacent‐row over‐shading versus
the ballasted footing size. In addition, lower tilt
angles allow for more compact utilization of the land
available by minimizing the unusable area that is in
shade thus offering an opportunity for more solar
modules.



• This area comprises or consists of red soil/loamy 
to clayey deep reddish brown soil. In this area 
the soil strength is moderate and light weighed. 
The moisture content is low to moderate level 
during pre monsoon and medium during post 
monsoon.

• In average the soil is a bit dusty on the upper 
most layer all over the year.



• Colour of land - Yellowish/ Ash colour

• Land characteristics type - light weight land

• Ph of land - +6.98 medium

• Salinity of land - 0.40

• Availability of minerals in land

• Nitrogen - 95kg/ Acre

• Phosphorus - 36.75kg/ Acre

• Potash - 40.88kg/ Acre



• As we have already mention that this 
area comes under deccan plateau so, the level 
of the land is neither flat nor sloppy. It is a rocky 
land. The surface is covered with small sized 
rocks which occupies 0.5 to 1sqm area in 
average.





• Solar radiation assessment is a critical activity 
for setting up Solar projects. The quality of the 
resource also impacts the type of technology 
which may be used at a specific place for solar 
power generation.

• A micro level of assessment is required at this 
stage. This activity shall assess solar resource 
attractiveness of the proposed site.

• The Horizontal Daily solar radiation of our 
proposed site is 5.18 kwh per day

• The detailed average annual insolation is shown 
below in table 1





2.Wind

• In the chosen area the wind flow is moderate and it 
will be same through out the year and the effect of 
wind is very less because the site where the 1Mw 
plant to be installed is come under Deccan 
plateau only during monsoon the wind speed is 
more which ranges up to 6.30 Km per hour in June

• Wind speed: 4.482 km/sec

• Wind direction- south east & south east south

• The detailed average annual wind speed is shown 
below in table 1





• The region experiences hot and dry summer 
throughout the year except during the South West 
Monsoon season. The year may broadly be divided 
into four seasons. It experiences cold season from 
December to Mid February, summer season from 
Mid February to first week of June. South West 
monsoon season from June to September and 
retreating monsoon or the past monsoon season 
during October to November.

• Meteorological drought vulnerability 26% which is 
moderate according to average Indian drought 
frequency.



4.Temperature
• Cold season extending from December to February is followed

by summer when both day and night temperatures increase
sharply. May being the hottest month, the mean daily
maximum temperature is about 40*C (104.0*F) and the mean
daily minimum is about 28*C (82.4*F) sometimes the day
temperature crosses 44*C during this period.

• On some days, afternoon thundershowers come as a blessing
and though temporarily they bring relief from the oppressive
summer heat. By about the beginning of October day
temperature decreases steadily signaling the withdrawal of
monsoon.

• Day and night temperature decrease rapidly during
November. December is the coldest month with the mean
daily maximum and minimum temperatures being 35*C and
20*C respectively. Sometimes during the cold season, night
temperature may drop down to about 10*C. .



• The skies are generally clear or lightly clouded 
throughout the year except during south west 
monsoon season when heavy clouds cast the 
skies.

• Avg. of Annual air wether temperature: 27°C

• Earth temperature: 30.2°C

• Atmospheric pressure: 96.3KPa

• The detailed average annual weather is shown 
below in table 1



• The average rainfall in the site is 772 mm. 71% 
of the annual rainfall is received by the district 
during south west monsoon (i.e. June to 
September). September is the rainiest month. 
During summer and retreating monsoon season 
some amount of rainfall is received in the form 
of thunder showers. The variation in the annual 
rainfall in the district from year to year is 
large. On an average there are 46 rainy days. (i.e
days with rainfall of over 2.5mm or more).









• The crystalline rocks inherently devoid of
primary porosity, however, subsequently, with
dynamic process of weathering, the rocks
undergo fracturing and fissuring and joints
over a period of time, lead to the development
of secondary porosity, which forms the
repository for ground water.

• The ground water occurs under water table
conditions in weathered zone and semi-
confined and confined conditions in fractured
zone.



• The phreatic aquifer is developed by means of 
open dug wells with depth ranging from 6-15 m 
and dug-cum-bore wells up to 60m. The yield of 
irrigation wells range from 100 to 150 cu.m/day. 
At places, it is upto 200 cu.m/day.

• Water available in pre monsoon- 5 to 26 meter 
below ground level

• Water available in post monsoon- 2 to 16.17 
meter below ground level



• The small scale projects are to be connected at 33/11 KV 
substation on 33 KV side. A substation can have 
maximum of one small scale solar PV project.

• We need to undertake evacuation feasibility assessment 
starting from the nearest 33/11 KV sub-station and map 
the availability and capacity of the evacuation 
infrastructure. This feasibility identifies the:

• Nearest substation for power evacuation
• Evacuation capacity of the sub-station- to be checked 

with distribution utility
• The receiving end sub-station is 1.5km distance away 

from our 1 MW solar PV site. The receiving end sub-
station's capacity is 33/11 KV which comes under 
TSSPDCL.



Electrical switch yard



• The proposed site Bhongir for 1MW PV plant
installation is located nearer to the Hyderabad
Capital of Telangana which is 45km far from the
choosen and the road way transport is quite
developed and it is very feasible for the
transportation of the solar power plant equipments
with out any kind of transport delay

• According to our survey there is surplus man power
available for the civil work and installation of the
plant nearer to the selected area so there will be less
chances of obstacles or time delay in the progress of
setting up solar power plant in Bhongir.




