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Abstract 
  

The present study stands to identify wind feasibility at various coastal 

regions of Andhra Pradesh. Wind potential is identified among thirteen 

districts of Andhra Pradesh State, in which coastal Andhra regions covers 

nine districts. All locations are identified with the point of elevation from 

mean sea level, latitude and longitude. Majorly identified wind feasible 

locations are found to be near to seashore of Visakhapatnam with application 

of atmospheric conditions, weather and geographical analysis. The Global 

Wind Atlas and Power Data Access viewer are having the data on wind 

availability which is used to identify seven best locations near the seashore of 

Visakhapatnam. These locations are found to be at Kailasagiri hills, 

Ramanaidu studios, Rushikonda hills, Simhachalam hill range, Dolphin’s 

nose light house, Thotlakonda and Kambalakonda. In addition to these 

locations, it is also identified that wind feasibility is high at various hill 

stations of Andhra Pradesh. The wind rapidity varies extraordinarily from 

one place to another depending upon the land and periodic atmospheric 

features. The wind data measurements were conducted from 2000 to 2020 in 

all the seven seashore locations of Visakhapatnam considering mean wind 

speed at 50m height. This article also deals with offshore wind farms, laws 

and regulations to be followed for erecting wind farms at suitable locations. 

This review also emphases wind energy in coastal regions of Andhra Pradesh 

and reveals that it still needs to be explored and there should be more  
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advancement in technology and scientific methods focusing on various tools 

of wind energy finances.  

 

Keywords: Wind feasibility, Coastal regions, Seashore, Hill stations, Mean 

Wind Speed. 

 

1 Introduction 
 

As the demand to energy across the globe is terrifically increasing, 

considering the environmental aspects to reduce conventional energy 

pollutants like Green house gases [1] which make us to prefer generation 

through non-conventional energy sources like Wind, Solar etc. Energy 

generation through renewables are one of the green energy sources which is 

not a direct form of Solar Energy, shows a most important role in the coming 

future to satisfy the endlessly increasing energy demand requirements of the 

world. Erecting wind farms in such locations that are far away from urban 

areas are advantageous, where no other sources of energy were present. It is 

noticed that 1% of the total energy radiated from the sun that spreads earth 

surface is transformed into wind energy. Wind consequences from degree of 

difference of heating of the soil at different proportions; air flows from low 

temperature areas to warm temperature areas generating winds. Earlier days 

wind energy has wide applications like drive marine ships and for water 

pumping and crushing grain for thousands of years. Wind energy has major 

advantages like it is renewable, cost effective, no raw-material cost, non-

polluting, space efficient etc., compared with other renewable technologies 

[2,3].  

Up to 2019 Worldwide wind power capacity remarkably reached 

650.758MW, of which India stands fourth position (37.529 MW) after China 

(237.029 MW), US (105.433 MW) and Germany (61.357 MW) [4]. Two 

factors like mean wind speed and wind availability recorded for at least five 

to ten years are the most essential factors involved while selecting a location 

to erect a wind farm [5]. Wind speed and its direction is not constant for all 

the time as it varies from time to time may go up and down making wind 

prediction an indefinable operation [6]. Hence, weather forecasting for long 

duration is recommended to know the wind potential of that site through 

which wind energy generation can be estimated based on measured data to 

access wind power density in that site.  

Wind is free of cost and trusted renewable energy source. Recent 

advances in wind turbine technology i.e. developments in the rotor size, 

capacity factor increases wind efficiency with reduced cost [7]. The financial 

viability of wind energy production varies from one location to other mainly 

depend up on numerous factors that include direction of wind speed, land 

attribute, size of the turbine and environmental control, emerging awareness 

of the need for environmentally sustainable power generation and wind  
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power policy [8]. For the same output power, the cost and efficiency of wind 

turbine is more expensive than solar panels [9]. The generated wind energy is 

based on steadiness, quantity of wind speed and its direction, thus raise the 

wind potential [10]. 

Thus, so far it is observed that conventional sources of energy have ruled 

the energy market. Due to Issues like extinction of fuels, greenhouse gases 

emissions and protection of the environment many countries have considered 

non-conventional energy resources like wind, solar, tidal, geothermal, 

biomass etc., out of which wind power generation is considered as the main 

renewable source for the last two decades. Share of renewable energy 

resources has been increasing overtime as new technologies as discovered. 

The progress in this non-conventional sector was zoomed up after the 

progress of Non-Conventional Energy Sources department and later it is 

retitled as Ministry of New and Renewable Energy, Govt. of India., which 

offers wind power policy and economic reasons for developments built on 

non-conventional energy sources in the country. 

The accessibility of fuel is observed intense difficulty during 1973; this 

re-energized the attention in the non-conventional energy sources primarily 

including wind energy. MNRE along with IITM, identify wind potential sites 

for several applications of wind energy. New and Renewable Energy 

Development Corporation of A.P. Ltd, has started wind recording and 

monitoring projects with the assistance of MNRE, Govt. of India, Delhi and 

Centre for wind energy technology, Chennai to identify wind potential sites. 

In India, Andhra Pradesh is one of the State having windy sites that are 

appropriate for the development of wind power projects. By observing it 

understands that the limitation of fossil fuel depletion and bad effect of 

greenhouse gases on the environment choose non-conventional energy 

sources like wind, solar etc.[11].The Government of India, along with the 

National Institute of Wind Energy (NIWE) framed and declared framework 

of wind power policy for developing the first offshore wind development in 

India. [12].  

 

 
Figure 1 Wind Power Capacity in India 
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As on 31st July 2020 total installed capacity according to national 

electric grid in India is 371976.84 MW [13].In India, Power Generation 

Scenario by conventional sources like coal (371976.84 MW), 

Lignite(6360.00MW), Gas(24991.51MW), Diesel(509.71MW), 

Thermal(231455.72MW); Nuclear(6780.00MW); Hydro (45699.22MW) and 

Non-Conventional Energy Sources like small hydro power(4712.17MW), 

Wind Power(37940.95MW), Bio-Power(10085.49 MW), solar power 

(35303.30MW) and total capacity of Renewable Energy Sources is 

88041.91MW[12].Wind Power Capacity is shown in Figure 1. 

World’s net electricity generation is expected to rise from 22.5 trillion 

kWh in 2012cto 26.6trillion kWh in 2020 and 36.2 trillion kWh in 2035. 

Globally, during 2016, 2017, 2018 and 2019 added wind installations are of 

51.68 MW, 52.332 MW, 50.252 MW and 59.667 MW respectively. The 

growth rates of wind power installations globally 11.8%, 10.7%, 9.3% and 

10.1% during 2016, 2017, 2018 and 2019 respectively. India is now at 5th 

universal position in overall installed capacity of renewable energy with an 

aspiring target of 450 GW. From last five years India’s RES installed 

capacity has increased by 226% that is more than 87GW. By the end of 2019, 

according to wind installed capacity the decreasing order of wind capacity is 

China (237.029MW), United States (105.433MW), Germany (61.357MW), 

India (37.529 MW), Spain (25.808 MW), United Kingdom (23.515 MW), 

France (16.646 MW), Brazil (15.452 MW) and rest of the world (127.989 

MW) with a total of 650.758 MW wind installations. The emerging wind 

power generation with the concern of the Ministry for New and Renewable 

Energy (MNRE), India has set an aspiring target to generate 60 GW of 

electricity from wind power by 2022 [14]. 

 

 
                

Figure 2 Wind Power Installed Capacity in India 
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As on 31st July 2020 total installed capacity according to national 

electric grid in Andhra Pradesh is 24869.34MW. This consist of Coal 

(10430.71MW), Lignite (153.98MW), Gas (4066.72MW), Diesel 

(36.80MW), Total Thermal installed capacity (14688.21MW), Nuclear 

(127.27 MW), Hydro (1673.60 MW), Non-Conventional Energy Sources 

(8380.26 MW). 

 

2 Wind Energy Developments in Andhra Pradesh 
 

On the South-East of India, Andhra Pradesh is located with an area of 

162,970 km
2
and has approximately 975km of coastline. Andhra Pradesh 

region is situated between 12°41' N and 19.07°N latitude and 77° and 84° 40' 

E. longitude. At present this state holds sixth position in India to generate 

wind power and by improving the wind power scenario i.e. more percentage 

share of generated power is through wind power generation. The total 

installed capacity of AP Genco is 5213.026MW that includes thermal 

(3410MW), total hydro (1979.67MW), total Non-Conventional (5.3426 

MW) [15]. Out of thirteen districts of Andhra Pradesh there are nine 

Coastline regions, the mean wind speeds for the duration of ten years i.e. 

from 2010 to 2020. 

 

2.1 Srikakulam 
 
Table 1 Mean Wind Speed and Power Density of Various Locations in Srikakulam 

 

Location Height(m) Latitude& Longitude 
Mean Wind 

Speed(m/sec) 

 

Meliaputti 

 

100 18.68137°, 84.18823° 7.25 

150 18.69308°, 84.19373° 7.75 

200 18.69308°, 84.18961° 8.00 

 

Nandigam 

 

100 18.70219°, 84.31595° 6.75 

150 18.70349°, 84.31458° 7.25 

200 18.70479°, 84.31458° 7.75 

Palasa-

Kasibugga 

100 18.83482°, 84.39972° 8.00 

150 18.83352°, 84.40109° 8.00 

200 18.83092°, 84.40247° 8.25 

 

This locale is situated at outrageous North-East of Andhra Pradesh and 

bounded inside the terrestrial Co-ordinates of 18°20' and 19°10' N and 83°50' 

and 84°50' of E with geographical area of 5,837 Sq. km.It has a coastaline of 

193 kms from Ranasthalam to Itchapuram with an elevation of 16.95m. It is 

observed that there is noticeable wind for wind power generation near to  
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srikakulam regions like Meliaputi, Nandigam, Palasa-Kasibugga for various 

hub heights from mean sea level as listed below in Table 1. 

 

2.2 Vizianagaram 
 

This district is situated between 17
o
 -15’ to 19

o
 -15’ N and 83

o
 – 0’ to 83

o
 

– 45’ E as part of the Northern coastal plains with an elevation of 

66m.Complete topographical territory of this region is 6,539 Sq. Km. With 

total coastline of 28kms this district has two coast mandals of Poosapatirega 

and Bhogapuram. The most elevated pinnacle in Srungavarapukota is 

Shankaram having more than 1615m. Dumakonda, Antikonda, Palakonda, 

Kodagandi and Gamatikonda are identified as major hill ranges. As per the 

mean wind speed observed at Jarjapupeta, Nellimarla and Pusapatirega it is 

encouraged to install wind turbines to have appreciable wind power 

generation as listed in the table 2 below. 

 
Table 2 Mean Wind Speed and Power Density oOf Various Locations in 

Vizianagaram 

 

Location 
Height 

(m) 

Latitude& 

Longitude 

Mean Wind 

Speed(m/se

c) 

Mean Wind 

Power density 

(W/m
2
) 

Jarjapupeta, 

Nellimarla 

100 18.17064°, 

83.42194° 
8.04 556 

150 18.16934°, 

83.42056° 
8.41 645 

200 18.16934°, 

83.42056° 
8.59 729 

Pusapatirega 

100 18.13933°, 

83.51944° 
6.41 259 

150 18.13541°, 

83.58124° 
8.07 515 

200 18.13541°, 

83.57986° 
8.31 603 

 

2.3 Visakhapatnam 
 

This district lies between 17
0
15 ’to 18

0
32’N and 18

0
54’ to 83

0
30’ E 

located in the north eastern part at an elevation of 45m. This location have 

the complete topographical region of 11161 Sq.km and  coastline is around 

135Km. Inaddition to the below listed locations there are other wind feasibile 

areas like Nakkapalle, Nathavaram, Golugonda Chintapalle, G.Madugula, 

Aruku valley where appreciable wind can be  measurable and some locations 

are listed in Table 3. 
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Table 3 Mean Wind Speed and Power Density of Various Locations in 

Visakhapatnam 

 

Location 
Height 

(m) 
Latitude& Longitude 

Mean 

Wind 

Speed

(m/Se

c) 

Mean 

Wind 

Power 

Density 

(w/m
2
) 

Chittivalasa, 

Bheemunipatnam 

100 17.94477°, 83.48373° 7.05 337 

150 17.94738°, 83.48511° 7.46 412 

200 17.94346°, 83.48373° 7.79 506 

Padmanabham, 

Visakhapatnam 

100 17.99179°, 83.32993° 6 246 

150 17.99049°, 83.33267° 6.67 340 

200 17.99049°, 83.32993 7.01 425 

Visakhapatnam 

(Rural) 

100 17.85590°, 83.32855° 9.06 766 

150 17.85068°, 83.33542° 9 747 

200 17.85198°, 83.33405° 9.5 949 

Anandapuram, 

Visakhapatnam 

100 17.82584°, 83.29559° 8.65 705 

150 17.82453°, 83.29697° 8.87 771 

200 17.82584°, 83.29559° 9.12 867 

Simhachalam, 

Visakhapatnam 

100 17.75392°, 83.28598° 8.39 585 

150 17.75392°, 83.28461° 8.96 707 

200 17.75392°, 83.28186° 9.44 873 

Gajuwaka, 

Visakhapatnam 

100 17.67019°, 83.24203° 7.23 369 

150 17.66889°, 83.23929° 7.84 496 

200 17.67019°, 83.23792° 8.33 631 

Sabbavaram, 

Visakhapatnam 

100 17.80230°, 83.03467° 7.67 457 

150 17.80492°, 83.03604° 8.04 537 

200 17.80361°, 83.03604° 8.29 625 

Anakapalle, 

Visakhapatnam 

100 17.77940°, 83.02368° 7.51 446 

150 17.78071°, 83.02368° 7.93 526 

200 17.77877°, 83.02643° 8.13 601 

Atchutapuram, 

Visakhapatnam 

100 17.58314°, 82.96463° 7.4 382 

150 17.58314°, 82.96463° 7.93 490 

200 17.58512°, 82.96326° 8.23 587 

Kotauratla, 

Visakhapatnam 

100 17.52160°, 82.68860° 8.2 561 

150 17.52422°, 82.69135° 8.54 633 

200 17.52358°, 82.69409° 8.68 708 

Purusottampura

m, Yelamanchili, 

100 17.56219°, 82.79160° 7.7 442 

150 17.56219°, 82.79709° 7.86 489 

200 17.55894°, 82.79297° 8.33 609 
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Hukumpeta, 

Visakhapatnam, 

100 18.23457°, 82.93579° 7.75 740 

150 18.21500°, 82.92618° 7.77 718 

200 18.22935°, 82.93030° 7.98 796 

Paderu, 

Visakhapatnam 

10 18.05317°, 82.78885° 7.38 1163 

50 18.05448°, 82.78748° 7.48 944 

100 18.05709°, 82.79022° 7.85 902 

150 18.05317°, 82.78610° 7.9 885 

200 18.05317°, 82.78748° 7.88 877 
 

2.4 East Godavari 
 

The District lies between 16
0
 30′ to18

0
 20′N and 81

0
 30′ to 82

0
 30′E with 

an elevation of 223.75m. It is situated at North – East Coast with 

geographical area of 12,805 Sq.kms including recently added Yetapaka 

Division. It covers Major areas like Amalapuram, Kakinada, Peddapuram, 

Ramachandrapuram, Rajamahendravaram, Rampachodavaram, Yetipaka. Its 

coastaline is around 144Km which includes Kakinada, Uppada, Thondangi, 

Kandikuppa, Antharvedi, Hamsavaram are listed in Table 5. 

 
Table 4 Mean Wind Speed and Power Density of Various Locations in East 

Godavari 

Location 
Height 

(m) 

Latitude& 

Longitude 

Mean 

Wind 

Speed 

(m/sec) 

Mean 

Wind 

Power 

density 

(W/m
2
) 

Tuni, East 

Godavari, 

100 
17.33458°, 

82.47196° 
7.1 331 

150 
17.33292°, 

82.47437° 
7.66 424 

200 
17.33161°, 

82.47162° 
8.07 528 

Between 

Janardhanapatnam 

and Sangavaka 

100 
17.40501°, 

82.46063° 
7.46 400 

150 
17.40501°, 

82.46201° 
7.94 481 

200 
17.40765°, 

82.46029° 
8.25 571 

Near to 

Rampachodavaram 

100 
17.50327°, 

81.84952° 
7.02 491 

150 
17.50196°, 

81.85226° 
7.34 526 

200 
17.50394°, 

81.85226° 
7.6 591 
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2.5 West Godavari 
 

This district is bounded between 16°15' to 17°30' N and 80°55' to 81°55' 

E, with an area of7,780 sq.kms and have coastline around 23kms with an 

elevation of 82.45m. Major cities under West Godavari are Eluru, 

Bhimavaram, Tadepalligudem and Tanuku. It is observed that there are 

appreciable speeds in the locations of Polavaram, T. Narsapuram and 

Buttayagudem as listed below in Table 5. 

 
Table 5 Mean Wind Speed and Power Density in West Godavari District 

 

Location Height(m) 
Latitude& 

Longitude 

Mean 

Wind 

Speed(m/s

ec) 

Mean 

Wind 

Power 

density 

(W/m
2
) 

Polavaram, 

West Godavari 

100 
17.46135°, 

81.50208° 
7.77 567 

150 
17.45742°, 

81.50070° 
8.06 603 

200 
17.45154°, 

81.49658° 
8.37 665 

T. Narasapuram, 

West Godavari 

100 
17.05742°, 

81.06262° 
6.55 252 

150 
17.05874°, 

81.05850° 
7.25 348 

200 
17.05547°, 

81.06125° 
7.64 440 

Buttayagudem, 

West Godavari 

100 
17.29097°, 

81.40594° 
7.15 414 

150 
17.28835°, 

81.40457° 
7.5 488 

200 
17.28771°, 

81.40594° 
7.51 486 

 

2.6 Krishna 
 

This is situated between 15°55’N and 81°10’E in the eastern coast with 

an area of 8,727 sq. kmshaving Coastal line of 88 kms. Kondapalli is the 

main mountain range that runs between Nandigama and Vijayawada having 

the length of about 24 km andheight of 103.93m. The other hills are 

Indrakiladri, Mogalrajapuram and Jammalavoidurgam hills. The appreciable 

mean wind speeds at various locations in Krishna are listed in Table 6. 
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Table 6 Mean Wind Speed and Power Density of Various Locations in Krishna 

District 

 

Location 
Height 

(m) 

Latitude& 

Longitude 

Mean 

Wind 

Speed(m

/sec) 

Mean Wind 

Power 

density 

(W/m
2
) 

Mylavaram, 

100 
16.75916°, 

80.58197° 
6.9 358 

150 
16.76048°, 

80.58609° 
7.36 436 

200 
16.75589°, 

80.58472° 
7.74 537 

BetweemBur

agagudem 

and 

Gollagudem 

100 
16.82227°, 

80.77560° 
6.95 327 

150 
16.83147°, 

80.77560° 
7.51 409 

200 
16.82689°, 

80.77560° 
7.87 513 

Vissannapeta 

100 
16.89850°, 

80.79346° 
7.06 339 

150 
16.89718°, 

80.79346° 
7.51 416 

200 
16.89917°, 

80.79243° 
7.75 501 

Nuzvid, 

Krishna 

100 
16.82227°, 

80.77423° 
6.95 327 

150 
16.82490°, 

80.77423° 
7.55 417 

200 
16.82032°, 

80.77423° 
7.89 519 

 

3 Wind Feasibility on Various Hill Stations in Andhra 
Pradesh 
 

Majorly there are five hill stations located at different regions of Andhra 

Pradesh state. The mean wind speed and wind power density are monitored 

during 2000 to 2020 and the datais listed in the Table 10. 
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Table 10 Mean Wind Speed and Power Density of Various Hill Stations of AP State 

Name of 

the Hill & 

Height 

from mean 

sea level 

Location 
Latitude, 

Longitude 

Height 

(m) 

Mean 

Wind 

Speed 

(m/s) 

Mean 

Power 

density 

(W/m
2
) 

Ananthagi

ri Hills & 

1400m 

 

Visakhapatnam 

18.24500°, 

83.06625° 
100 7.46 846 

18.24370°, 

83.06763° 
150 7.33 779 

18.25283°, 

82.95914° 
200 8.01 835 

Horsley 

Hills & 

1290m 

Near to 

B. Kothakota, 

Chittoor 

13.65399°, 

78.39706 
100 9.11 665 

13.65132°, 

78.39706° 
150 9.68 781 

13.65132°, 

78.39981° 
200 9.93 889 

Nallamala 

Hills & 

900-

1100m 

Dornala, 

Prakasam, 

16.04185°, 

79.06723° 
100 7.43 583 

16.06165°, 

79.10431° 
150 7.97 730 

16.06165°, 

79.09195° 
200 8.41 826 

Lambasin

gi hills & 

1000m 

Chintapalle, 

Visakhapatnam 

17.80884°, 

82.50595° 
10 5.85 536 

17.81276°, 

82.50870° 
100 7.26 665 

17.82845°, 

82.52792° 
200 7.92 804 

Nagari 

Hills & 

855m 

K.V.B. Puram, 

Chittoor 

13.56590°, 

79.65637° 
10 7.29 864 

13.62330°, 

79.65088° 
100 8.59 693 

13.58192°, 

79.72229° 
200 8.84 774 

Narayanavanam 

Chittoor 

13.51650°, 

79.62341° 
50 8.39 711 

13.51784°, 

79.62891° 
150 8.75 618 

13.51784°, 

79.63715° 
200 8.96 700 
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4 Wind Feasibility at Seven Different Locations Near to 
Seashore at Visakhapatnam 
 

It is proposed to study wind feasibility at seven different locations near to 

seashore at Visakhapatnam. For the proficient design and effective process of 

any wind power project, appreciative performances like identifying the wind 

potential sites and its accessibility to the wind turbine, the rotor aerodynamic 

efficiency in converting the existing windpower to mechanical power at the 

proposed locations are essential. Power generation from a wind turbine needs 

majorly on 

 Site selection 

In case of hill area which is of 50 Acre land it is recommendable to 

install 10 to 15 turbines in row wise with a gap 5D i.e., five times the 

diameter of rotor and zig-zag orientation for optimum generation. The blades 

of the turbine are installed such that they are perpendicular to south-west 

wind orientation with hub height of 80m to 100m considering elevation from 

Main Sea Level (MSL). 

 Micro siting 

In micro siting if the selected land is of loose soil, a wind turbine of hub 

height 80m/100m can be chosen to generate a 2MW power. It is not 

economical because it offers high cost to install a turbine it requires more 

base area therefore foundation cost increases. If the selected land is of semi-

rock, which is more suitable as the foundation cost is less. Therefore, it is 

economical to install a turbine of hub height 80m is sufficient to generate 

same 2MW output power. 

 Evacuation facility 

It is one of the important aspects during wind turbine installation such 

that the installed wind turbine should be nearer to substation. This reduces 

line installation cost and line losses which improve the efficiency of the 

plant. 

 Power coefficient (Cp) 

The wind power coefficient or efficiency of wind turbines depends on 

wind speed. The power curve signifies the variation of wind power with wind 

speed. Wind generation is not recommendable not only for low wind speeds 

but also for extreme high wind velocities. The power coefficient is given by 

the ratio of the rotor power to the wind power. The maximum power 

coefficient is found to be 0.5926. Power curves are indicated with cut-in 

speed (approx.3.5 m/s) and cut-out speed (approx.25 m/s). Beyond cut-in 

speed output power increases in proportion to wind velocity. At the rated 

wind speed of 12 m/s to 14 m/s, output power reaches rated power output. 

The proposed seven locations are Kailasagirihills, Ramanaidu studios, 

Rushikonda hill, Simhachalam hill range, Dolphins nose light house, 

Thotlakonda and kambalakonda. The wind speed is observed since 2000 and  
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recorded from 2009 to 2019.The details of all seven locations are listed in 

below Table 11 [12]. 

 
Table 11 Wind Feasibility Locations Near Seashore in Visakhapatnam 

 

Location Latitude Longitude 
Elevation from 

mean sea level 

Kailasagiri 17.74738° 83.34229° 167m or 548 ft. 

Ramanaidu 

Studios 
17.80951° 83.39721° 129m or 423 ft. 

Rushikonda hill 17.77548° 83.38348° 142m or 466 ft. 

Simhachalam Hill 

Range 
17.76240° 83.26675° 372m or 1220 ft. 

Dolphins Nose 

light house 
17.67646° 83.29259° 158m or 518 ft. 

Thotlakonda 17.82606° 83.41046° 128m or 420 ft. 

Kambalakonda 17.7664° 83.3496° 133.64m or 438.45 ft. 

 
4.1 Kailasagiri Hills 
 

This is thehill Top Park located in the East Coastline of Visakhapatnam 

and was developed by Visakhapatnam Metropolitan Region Development 

Authority.  It covers 380 acres of land at an altitude of 360 ft., (or 

109.728m). Recorded wind speed at 10mand 50m are shown below in Figure 

3 and Figure 4.   

 

 
 

Figure 3 Wind Speed at 10m-Kailsagiri Hills 
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Figure 4 Wind Speed at 50m-Kailasagiri Hills 

 

4.2 Ramanaidu Studios  
 

This is located on top of lavish green beautiful magnificence and 

mesmerizing ocean view mound on the way to Bheemili road. Out of 33 

acres land this is constructed in 10acres. Wind variations are shown in Figure 

5 and Figure 6 for 10m and 50m respectively. 

 

 
   

Figure 5 Wind Speed at 10m-Ramanaidu Studios 

 

   
 

Figure 6 Wind Speed at 50m-Ramanaidu Studios 
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4.3 Rushikonda Hill 
 

Rushikonda is a neighbourhood situated on Visakhapatnam and Bheemili 

road. Wind variations are shown in Figure 7 and Figure 8 for 10m and 50m 

respectively. 

 

 
 

Figure 7 Wind Speed at 10m-Rushikonda Hills 

 

 
 

Figure 8 Wind Speed at 50m- Rushikonda Hills 

 

4.4 Simhachalam Hills 
 

 
 

Figure 9 Wind Speed at 10m-Simhachalam Hills 
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Simhachalam hills are located on the eastern ranges over 32km stretch 

over area. Wind variations are shown in Figure 9 and Figure 10 for 10m and 

50m respectively. 

 

 
 

Figure 10 Wind Speed at 50m-Simhachalam 

 

4.5 Dolphins Nose 
 

It is a hill in Visakhapatnam between Yarada and Gangavaram Port. 

Wind variations are shown in Figure 11 and Figure 12 for 10m and 50m 

respectively. 

 

 
 

Figure 11 Wind Speed at 10m-Dolphins Nose 

 

 
 

Figure 12 Wind Speed at 50m-Dolphins Nose 
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4.6 Thotlakonda 
 

It is situated on a hill of distance 15 kilometres and height is about 128 

metres (420 ft) above sea level. Wind variations are shown in Figure 13 and 

Figure 14 for 10m and 50m respectively. 

 

 
 

Figure 13 Wind Speed at 10m-Thotlakonda 

 

 
 

Figure 14 Wind Speed at 50m-Thotlakonda 

 
4.7 Kambalakonda 
 

 
 

Figure 15 Wind Speed at 10m-Kambalakonda 
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It is a forest located near Visakhapatnam. Since March 10
th
, 1970 it is 

under the control of Andhra Pradesh Forest Department. Wind variations are 

shown in Figure 15 and Figure 16 for 10m and 50m respectively. 

 

 
 

Figure 16 Wind Speed at 50m- Kambalakonda 

 

5 Tools for Wind Energy Economics 
 
Some basic Tools are 

 Simple payback time (SPT): How long it will take to payback the 

investment 

o Capital Investment 

o Annual O&M costs 

o Electricity sales 

o Estimate of annual production -50MW Wind farm and capacity factor 

0.25 

 Annual Revenue=production and electricity sale’s price 

 Annual operating costs-25 turbines each of 2MW capacity 

 SPT= (Capital Investment)/ (Annual Revenue-Annual Costs) 

 Net present Value (NPV) 

o Capital Investment 

o Annual O&M costs 

o Electricity sales 

o Decommissioning 

o it's the revenue minus the costs 

o if NPV>0, wind project is profitable 

o if NPV<0, Wind project is not going to be profitable 

o It is the measure of the attractiveness of the investment 

 Levelised cost of energy (LCoE) 

o To find a cost/MWh that can be used for comparison 

o Amortisation/levelling 

o Find all the costs  

o Discount all the costs to the present 

o Level out (Amortise) the costs over the lifetime 
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o Find the AEP 

o Divide the annual LCoE by the AEP 

o Using LCoE tool we can calculate LCoE and we are able to compare the 

cost of producing wind energy with that from another wind farm 

Grid integration of wind power sector has an impact on the transmission 

system in a wide number of ways [15]. While inspecting grid connection, the 

main factor is the location of wind farms. To serve the wind farm, 

transmission capacity of grid in that area has to be sufficient [17]. While 

developing a wind farm it is important to use definite programmable tools, 

i.e. WAsP or Windpro, to estimate numerous conclusions from a wind atlas 

data. 

To select the best wind feasible location important factors to be 

considered are the best wind feasible location based on mean wind speed 

data, distance of wind farm to the main grid and selected area should be 

nearer to coast where wind variations are appreciable. Grid integration of 

wind farm is simulated to get realistic data and behaviour of the transmission 

system. The possible wind feasible locations for the connection to the main 

electrical grid are chosen according to the grid’s capacity, further detailed 

study and analysis is required. 

 

6 Offshore Wind Farms 
 

The expanded ecological mindfulness, security of generated energy, and 

non-accessibility of terrain-based assets are motivating the dependence on 

environmentally friendly power innovations. Wind energy has increased 

broad acknowledgment over the globe and as of now the axis is towards the 

improvement of offshore wind farms. It is noticed that offshore wind 

potential regions still need to be explored over an area of 7600 km long 

coastal line which is considered as an entire Exclusive Economic Zone 

available for offshore wind [18]. 

In recent times various onshore wind projects are adversely exaggerated 

due to land procurement issues. In this situation, offshore wind can be 

superficial, as a worthwhile choice to defend the valuable terrestrial 

resources. In this regard, the policy of national offshore wind energy released 

during October 2015 that offer a legalized basis for the progress of India’s 

offshore wind zone. This empowers the Ministry of New and Renewable 

Energy to put effort in collaboration with other government bodies for the 

evolution of offshore wind zone within the complete exclusive economic 

zone of India and National Institute of Wind Energy permitted to carry out 

essential action for offshore wind development.  

There is an appreciable progress in the installed offshore wind capacity 

from 2011 (4117 MW), 2012 (5415 MW), 2013 (7046 MW), 2014 (8724 

MW), 2015 (12,167MW), 2016(14,384 MW) and 2017(18,814 MW). During 

December 2018 the offshore installation capacity is 23.35 GW in 17 different  
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countries. Of which major offshore installations are—the UK (6,836 MW), 

Germany (5,355 MW), China (2,788 MW), Denmark (1,271 MW), The 

Netherlands (1,118 MW), Belgium (877 MW), and Sweden (202 MW), 

Vietnam (99 MW), Finland (92 MW), Japan (65 MW), South Korea (38 

MW), United States (30 MW), Ireland (25 MW), Taiwan (8 MW), Spain (5 

MW), Norway(2 MW) , France(2 MW) [19-25].  

It is noticed that, for the last two years there is a new offshore installation 

of more than 4 GW. The International Renewable Energy Agencyprojected 

that coarsely 400 GW offshore wind installations may be imaginable by 2045 

universally. The offshore wind energy tariff rate is dropping due to technical 

modernization and emerging new wind projects. [26]. 

 

6.1 Offshore Wind Prominence in India 
 

National Institute of Wind Energy in association with various 

organizations brings out assessment of offshore wind potential in India [27]. 

Under the FOWIND venture supported by the European Union, eight zones 

each in Gujarat and Tamil Nadu were perceived as wind possible zones for 

advancement of seaward wind energy ventures, through techno-business 

examination and primer asset evaluation dependent on satellite information 

and information accessible from different sources [28]. Further, appraisal by 

National Institute of Wind Energy barring the territories in conference with 

different organizations proposes 36 GW of seaward wind energy expected 

exists off the shore of Gujarat and 35 GW off the Tamil Nadu coast as it 

were.  

To misuse the breeze potential and keeping the falling worldwide tariff 

float in view, the public authority has reported its objective of introducing 5 

GW off seaward wind establishments by 2022 and 30 GW by 2030. This 

declaration may offer certainty to the Indian and worldwide undertaking 

designers alongside financing establishments in India market. 

To build up the confirmation of undertaking engineers and financing 

bodies on the evaluated capability of a site, more exact degree of missions is 

required. Wind asset estimation crusade introducing light recognition and 

going (LiDARs) along side geophysical, geotechnical, and oceanographic 

concentrates in chosen regions off the shoreline of Gujarat and Tamil Nadu 

should be done. In light of this, the drawn-out normal breeze speed may 

increment from prior assessment of 7.1 m/s–8.0 m/s, at 100 m ASL. It is seen 

that the best inland breezy destinations in India have normal breeze speed of 

6 m/s–7 m/s. Consequently, it tends normal that the seaward wind ventures in 

the distinguished area may work at a CUF of about 45%. Clearly, the public 

authority is intending to convey five additional LiDARs (two off Gujarat 

coast and three off Tamil Nadu coast) for completing the seaward wind 

estimations to approve the assessed seaward wind energy potential. Further, 

intrigued private partners can likewise do the necessary  
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Investigations/overviews for foundation of seaward wind ventures inside the 

Exclusive Economic Zones of India under the 'Rules for Offshore Wind 

Power Assessment Studies a Surveys' given by National Institute of Wind 

Energy. 

 

6.2 The Proposed Offshore Wind Energy Project in India  
 

Observing the broad achievement through offshore wind energy sector 

exercises and its obligation design in the previous couple of years, the public 

authority has expected to improve the principle toward the ocean wind 

energy undertaking of 1 GW limit in the bank of Gujarat in a business scale. 

This may be a direct result of the way that the business development of 

delivery items to customers and climate progression cost for offshore wind 

energy adventures are exceptionally high. The assignment size of 1 GW may 

appreciate the economy of scale the Expression of Interest for this endeavor 

was drifted in April 2018 and 35 around the world/Indian architects/OEMs 

had shared and implied for setting up the last contribution document. 

It is demonstrated that seaward wind being sans contamination would be 

an ideal answer for satisfy the expanding need as Indian coast is honored 

with huge breezes. The Ministry of New and Renewable Energy has 

distributed the seaward wind strategy for seaward wind improvement in 

India. Seaward wind would be industrially practical, if potential destinations 

are recognized and affordable foundation ideas alongside establishment 

strategy are created thinking about nearby conditions by distinguishing 

expected locales. In any case, readings were taken up to recognize likely 

locales, execute business reasonability studies, and endeavour the ideal 

foundation setup alongside establishment philosophy. Wind evaluation 

examines dependent on auxiliary breeze information like seaward satellite 

breezes and inland pole information by different associations helped in 

recognizing possible destinations along the shore of Gujarat and Tamil Nadu. 

Business achievability contemplates dependent on this information were 

completed and demonstrated that the requirement for reasonable supportive 

gestures by the Government of India to pull in tremendous ventures for 

seaward wind industry. NIWE has endeavoured to catch the seaward. 

 
7 Andhra Pradesh Wind Power Policy 
 

The three primary targets of wind power strategy is to improve and 

uphold wind power age in the state so as to fulfill the expanding energy need 

in an ecologically and financially maintainable issue, to draw in private 

venture to the State for the advancement of significant tasks and to help or 

continue saves for making, producing administrations in the express, this can 

likewise create beneficial nearby business. 
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The preparation prevailing period will be pertinent for a time of five 

years or will be followed till the endorsement of new strategy and will be 

entitled for the actuations announced under this approach. Every enrolled 

organization, Joint Venture Companies, Central and State power 

age/dispersion organizations and public/private area wind power designers 

are qualified for advancement of wind power ventures, either with the end 

goal of hostage/bunch hostage use or potentially for retailing of power to the 

utilities or outsiders, through the Electricity Act-2003, as reconsidered 

occasionally. There are three classifications of Wind power extends 

specifically Projects set up in government/income lands/timberland 

territories; Projects set up for hostage utilize or bunch hostage use; closeout 

of intensity at normal force buy cost and benefiting Renewable Energy 

Certificate. 

The wind power ventures will be affirmed in the zones prompted by 

MNRE or in the regions where wind observing investigations have been 

attempted by MNRE/NIWE/NREDCAP/GoAP. On the off chance that 

breeze asset appraisal examines are proposed to be embraced by the private 

designers, the limit assignment will be viewed as just on accommodation of 

the breeze information approval report of NIWE. NREDCAP will be 

responsible for limit portion for up to 40 MW and to prescribe limit 

designation past 40 MW to Government of Andhra Pradesh [29]. 

The application will incorporate Detailed Project Report (DPR) properly 

demonstrating the breeze information of the locales where wind observing 

investigations of least one-year time span is taken up by NIWE/NREDCAP 

or NIWE approval report in regard of different destinations. Best option will 

be given to the organizations which have set up created offices in the AP 

State for WEG parts in limit allocation, Power Evacuation network marking 

of PPA according to the guidelines of the APERC and for wheeling of 

intensity and banking according to the vital approaches of the APERC. For 

designation of wind power extends, the engineer needs to present the breeze 

information appropriately approved or distributed by the National Institute of 

Wind Energy. 

It is also proposed that for better utilization of infrastructure and facilities 

hybrid power projects that include solar and wind must be encouraged at the 

site location. A distinct policy is to be declared for promotion of Wind-Solar 

hybrid power projects. There is an encouragement for the wind power 

developers to set up larger capacity than proposed and improved technology, 

Wind Electric Generators by considering suitable micro-siting studies for 

optimal utilization of potential of at project sites. 

 In view of wind projects with inferior capacity and lesser hub height 

WEGs were mounted that have accomplished more than 15 years of life, 

innovative ideas will be reflected for replacing older turbines with higher 

capacity WEGs. In such cases, subject to amendment of Power Purchase 

Agreement (PPA) with extension of time period for another 25 years  
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approval must be granted. The tariff for additional capacity arrived due to 

repowering of such projects shall be decided based on competitive bidding 

(or) on the lowest tariff (or) sale to the distribution company at APPC under 

REC mechanism and avail RECs and shall be approved by the APERC. 

To empower extra wind power limit, following impetuses must be 

accommodated and Suitable Originators just for those tasks granted during 

the usable period like Power Evacuation, Transmission and conveyance 

charges for wheeling of intensity, Energy banking, Open access, Reactive 

force charges, Public Private Partnership (PPP) status, Non-Agriculture 

Status, Deemed Industry status, Most run status, contamination leeway, 

Nodal organization like NREDCAP for venture enrolling, Capacity 

allocation of activities, proposition for apportioning of income land or woods 

land, endorsement of intensity departure plan, open access, Co-appointment 

with other local and state offices, timetables for venture fulfilment, 

fabricating, Application of this current arrangement for wind power ventures 

affirmed under before Policy, Project observing, Mid-term survey, eliminate 

troubles. 

 

8 Conclusion 
 

This research study has provided an overview of wind energy potential at 

various coastal regions of Andhra Pradesh. The wind speed and wind power 

density of various heights of 50m, 100m, 150m and 200m are attained by 

observing wind speeds for the duration of 2010 to2020.In this study we also 

highlighted seven locations in Visakhapatnam near to seashore with their 

corresponding latitude, longitude, elevation and wind feasibility at various 

hill stations respectively. It is proved that by following proper guidelines, 

generated power from wind turbine mainly depend upon potential site 

selection, micro siting, Evacuation facility and power coefficient. Variations 

of wind speed at 10m and 50m are plotted for locations near to seashore. This 

paper also shows tools for wind energy economics, analyse the general 

economic aspects. Wind feasibility of offshore wind farms shows that still 

there is a need for an encouragement by the government of India. It is also 

mentioned the main objectives of wind power policy to meet the growing 

demand in a financially supportable manner. 
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