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INTRODUCTION

Wind power is the conversion of wind energy into useful
form of energy such as using wind turbines to make electric
power, wind mills for mechanical power, wind pumps, for water

pumping, or drainage or sails to propel ships.

Wind power, as an alternative to fossil fuels, in plentiful,
renewable, widely distributed, clean, produces no green house as
emission during operation and uses little land. The effect on the
environment are generally les problematic than those from other
power sources. As of 2011 Denmark is generating more than a
quarter of its electricity form wind and 83 countries around the
world are using wind power to supply the eiectricity grid. In 2011
wind energy production was over 2.5% of total world wind.
electricity usage, and growing rapidly at more than 2.5% per

annum.
ORIGIN

Humans have been using wind power for at least 5500 years

to propel sailboats and sailing ships. Windmills have been used for
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irrigation pumping and for milling grain since the 7% century AD
in what is now Afghanistah, India, Iran and Pakisthan. In July
1887, a Scottish academic Professor James Blyth undertook wind
power experiments that culminated in a UK patent in 1891. In
the US Charles F Brush produced electricity using a wind
powered machine staﬁing in the winter of 1887; which powered
his home and laboratory until about 1900. In the 1890s the
Danish scientist and inventor poul la cour constructed wind
turbines to generate electricity. Which was then used to produce

hydrogen. These where the first of which was to become the

modern from of wind turbine.

INTERNATIONAL STATUS

In 2010, Spain become Europes leading producer of wind
energy achieving 42976 GWh. However, Germany holds the first
place in Europe in terms of installed capacity with a total of 27215
MW at December 31, 2010. Wind power account for approximately

21% in Spain, 14% in the Republic of Ireland and 9% in Germany.

Top 10 wind power countri;e's — China - 75324 (MW) United

States - 60007 (MW), Germany - 31308 (MW), Spain - 22796 (MW),
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India - 18421 (MW), United Kingdom - 8845 (MW), ltally - 8144
(MW), France - 7564 (MW) Canada - 6200 (MW), Portugal - 4525

(MW), Rest of World - 39853 (MW) Total Wind Power capacity of

the world is 282587 (MW)

Top 10 contries by Wind Power Electricity Production

SI No Country Wind Power % World
Production
(TWN)

1. | United States 1205 26.2

2. China 88.6 193

3. | Germany 489 10.6 |
4, | Spain ' 424 9.2

5. India 249 52

6. Canada 19.7 4.3

7. UK 155 | 3.4

8. France 12.2 2.7

9. Itally 9.9 21
10. | Denmark 9.8 2.1
11. | Rest of the World ‘ 7.7 14.7
12 | World Total - 4599.9 TWH 100%
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NATIONAL STATUS

India has the fifth largest installed wind power capacity in
the world. In 2009-10 India’s growth rate is highest among the
other top four countries. As of 31st Jun 2013 the installed capacity
of wind power in India was 19661.15 MW n%ainly’ spread across
Tamil Nadu (7154 MW), Gujarat (3093MW) Maharastra (2976MW)
Karnataka (2113 MW) Rajasthan (2356MW) Madya Pradesh (396
MW), Andra Pradesh (435 MW) Kerala (35.1 MW) Orissa (2MW)
West Bengal (1.1 MW) and other state (3.20 MW). It is estimated
that 6000 MW of additional wind power capacity will be installed
in India by 2014. Wind power accounts of 6% of Indias total
installed power capacity and it generated 1.6% of the country’s

power.

There are many small wind farms in Karnataka, making it
one of the states in India which has a high number of wind mill
farms. Chitradurga, Gadag are some of the districts where there
are a large number of windmills. Chitradurga alone has over 2000

wind turbines. The 13.2 MW Arasingundi (ARA) and 16.5 MW

Anaburu (ANA) wind farms are ACCIONA’s first in India.
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Located in the Davanagere district. (Karnataka State), they have a
total installed capacity of 29.7 MW and comprise total 18 Vestas
1.65 MW wind turbines supplied by Vestas wind Technology India
Pvt Ltd. The ARA wind farm was commissioned in June 2008 and
the ANA wind farm, in September 2008. Each facility has signed a
20 years Power Purchase Agreement (PPA) with 100% of the
output. ARA and ANA are Acciona’s first wind frame eligible for

CER credits under Clean Development Mechanism (CDM).

SIGNIFICANCE OF STUDY

In Gadag district there are 605 number of wind electric

converter are installed to produce capacity 482.175 MW of power.

Large number (421) of Wind Electric Converter are found in
Kappattagudda spot and as surrounding villages. 62 Wind Electric
Converter at Gajendragad. 9 Wind Electric Convertor at Nargmd,
20 Wind Electric Converter in Shirundm 58 Wind Electric
Convertor at Bannikoppa 1 Wind Electric Converter are found in

Naregal (Ron Tq).
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OBJECTIVES

To know the Growth and Production of Generation of Wind

1)
power in Gadag District.

2)  To know the problem and prospects of Generation of Wind
Power in Gadag District.

3)  To know the Talukawise case studies of Generation of Wind
Power in Gadag District.

4)  To know the environmental effects on Generation of Wind
Power in Gadag District.

METHODOLOGY

1)  Secondary data has been used which in collected from
various Agencies, Central Renewable Resource Board, Hubli
and Gadag Bureue of Economics and Statistics etc.

2) A study has been made by primary survey of Taluka Wind

Power installed unit. Authentic published ad unpublished
data and information has been utilized of supplement an

unrich findings.




LOCATION

Gadag District is located in the central part of Karnataka
State and has a geographical area of 4657 Sq km. Gadag District is
bounded by Bagalakot district in the north, Dharwad district in the

west, Haveri and Ballary districts in the south and‘Koppal district

i
-
]
=
=
|
s

in the east. It lies between 75° 16 to 760 03 E longitude 14° 56 to 15°
53 N latitude. Gadag district is part of the eastwhile Dharwad

District.
CLIMATE, DRAINAGE & SOIL

Gadag district situated in the northern maidan region with
i : elevation raging between 450 to 550 m. it is characterized by hills,
rest of the area is characterized by plain lands with few isolated

boulder exposures of gneises and lenticular patches of flat topped

hills as seen near Gajendragad, Malaprabha river borders Gadag
- district in the northern part of Tungabadra river borders the
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LOCATION

Gadag District is located in the central part of Karnataka.
State and has a geographical area of 4657 Sq km. Gadag District is
bounded by Bagalakot district in the north, Dharwad district in the
west, Haveri and Ballary districts in the south andAKoppal district
in the east. It lies between 75° 16 to 760 03 E longitude 14° 56 to 15°
53 N latitude. Gadag district is part of the eastwhile Dharwad

District.
CLIMATE, DRAINAGE & SOIL

Gadag district situated in the northern maidan region with
elevation raging between 450 to 550 m. it is characterized by hills,
rest of the area is characterized by plain lands with few isolated
boulder exposures of gneises and lenticular patches of flat topped
hills as seen near Gajendragad, Malaprabha river borders Gadag
district in the northern part of Tungabadra river borders the
southeastern part. The seasonal drains like Hirehalla, Bennihalla,
Sasvehalla etc drain the district. The climate is usually arid to very

warm with an average annual rainfall in the range of 500-650 mm

spread over 35 to 40 rainy days. Most of the rain is received during
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The achievement of Karnataka in the renewable energy sector by

September 2008 is as below :

RE S Potential Achievement
SL. No .E. Source |, vy MW
1 Wind 13230 1120.685
Small '
. 416.
: 2 Hydro 3000 16.096
3 Co 1500 339.900
Generation
4 Biomass 950 81.000
Total 18680 1987.675

The year wise target for different Renewable Energy Sources
and the investment necessary during the policy period is given

below :

R.E Source Target | Year Wise Proposed Capacity Total
MW | Addition investment
; (crores)

ind Power | 58 ! 15680




Renewable Energy source in Potential MW (2008):

& ind

®Smal hydro |
Ce-genara?;ioﬂé

= Biomass

A. Wind power:

There is potential of about 13000 MW for the development of
wind power plants in the state. Wind potential areas in the state
are Chitradurga, Gadag, Chikkamaglur, Bellary, Davanagere,

Koppal, Bagalkot, Belgaum etc districts.

India has the fifth largest installed wind power capacity in
the world. In 2009-10 India’s growth rate in highest among the top
four countries (USA, China, Germahy, Spain) As 0f 31,2013 the
installed capacity of wind power in India was 19661.15 MW

mainly spread across Tamilnadu (7154 MW), Gujrat (3091 MW),
10
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Maharashtra (2976 MW), Karnataka ( 2113 MW), Rajasthan (2355
MW), Madhya Pradesh (396 MW), Andhra Pradesh (435 MW) and
other states (3.20 MW). It is estimated that 6000 MW of additional
wind power capacity will be installed in India by 2014. Wind
power accounts of 6% of India’s total installed power capacity and

it generated 1.6% of the country’s power.

There are many small wind farms in Karnataka,making it
one of the states in India which has high numbers of wind mill
farms. Chitradurga, Gadag are some of the districts where there
are a large number of wind mills. Chitradurga alone has over 2000
wind turbines. The 13.2 MW Arasinagundi (ARA) and 16.5
Anabaru (ANA) wind farms are ACCIONA's first in India, located
in the Davanagere district. They have total installed copawr of 29.7

MW.

In the Gadag district there are 605 numbers of wind electric
converter are installed to produce capacity 482.175 Mw of power.
Large number (421) of Wind electric converter are found in

Kappataguddaspot and surrounding villages, 62 wind electric

g
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converter at Gajendragada, 9 wind electric converter at

Bannikoppa, 1 Wind electric converter at Naregal, Ron Tq.

YEAR WISE GROWTH OF WIND POWER IN KARNATAKA
STATE KARNATAKA
GENERATION (MU)

2008 _____lelo
0
2006 | 1,113.82

2010 2,687.00

12




year wise growth of wind power in karnataka :

3000 7
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Year

Small Hydro : There is potential of about 3000 MW for the
development of hydel plants in the state. It is specific site
could be river or strem based or canal based, reserves based

etc.

Co-generation : Karnataka has 53 sugar factories generations
about 2 lakh tons og bagasse per day. This bagasse is
sufficient to generate about 1500 MW power by using

medium/High pressure boiler.
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Gadag district in the second in the state of total wind power

potential in produces 11.02.28 MW chitradurga district in firs in

the state wind power potential it produces 1300 MW.

There are 8 companies situated the different projects in the

different that regions in the districts.

I Company Region

1)  Enercon India Ltd Kurthakoti, Kanvi, Mulagund,
Adnur Hallikeri, Sasvihalli,
Artur

2)  Bhoraka Yalisur, Attikatti, Sortur, Enam,
Venkatapur, Hosur, Shirahatti,
Doni, Mundaragi Tanda

3) Tejswini Developers Pvt|Beladadi Thanda, Nagapur

Ltd Tanda,

4) Suzen Energy Ltd Kappatagudda, Dambal, Doni,
Vaddatti

5 KPCL Kappatagudda

6)  Mytrach Energy India Ltd | Hosahalli, Itagi, Mugli,
Kalakapur Sankapur

7)  Shriram Ltd Bevinakatti, Bandihal, Tondihal

8)  Chitradurga Wind Power | Kappatagudda

Ltd

Iy
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The total installed capacity of all the projects are 1110.775

A ‘ MW the actual capacity produce 531.905 MW.

There are 605 wind electric converters installed capacity of

482.175MW in reftenct bulk meeting points.




Kappatagudda Region.

Kappatagudda region larges producer of wind power
capacity in the Gadag District. Wind mast of 80 mtrs height has
been installed 234. Wind electric converter installed to produce
wind power for different companies viz enercon & KI’TC etc total
installed capacity 185 Ml of power comes fra different places at

altitudes.
Suglan infrastructure services wind form at Bagewadi

In the region 20 wind electric converter installed to produce

4.6 MW of power.
Mishi Jayanagar Sugar Ganagapur Gadag
01 wind electric converter produce 30.00 MW of power.

There are after same other companies. Wik a Indofarm (19)
contry power ltd (8) at Gajendragad to produce 6.7 MW of power

at Gajendragad

¥Z
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DISTRICT-WISE POTENTIAL FOR WIND POWER PROJECT IN
KARNATAKA

1 |Chitradurga ~ 1300
2 |Gadag 1102.28
3 |(Davanagere 544.4
4 |Belgavi 1413.94
5 |Bellary 700.85
4 6 |Haveri 685.27
7 |Hassan 650.53
8 |Shimoga 700.36
9 |{Tumkur » 500.47
10 {Dharwad 450.7
11 [Raichur 408.36
12 |{Koppal 474.72
13 {Madikere 100.95
14 |Bagalkot , 643.78
15 |Bangalore (Rural) 205.35
16 (Bidar 80.85
17 |Bijapur 794.97
18 {Chamrajanagar 67.58
18 [{Chikmagalur 702.35
20 |Dakshina Kannada 221.1
21 iGulbarga 400.2
22 |Kolar 300.56
23 IMandya 70.6
24 [Mysore 300.65
25 |Udupi 47.38
26 [Karwar 367.8
27 [Chikkabalapur
TOTAL 13236
As on 13.08.2013

| 7




HUBLI ELECTRICITY SUPPLY COMPANY LIMITED

(o]
S

ABSTRACT
’S/l;;1 Name of the IPP No of Installed | No of Bulk
wind Capacity | metering
electrical points
converters
1) Indo Wind 19 4x0.400MW 4975
14x0.225MW
2) Country Power Ltd 8 8x0.225MW 1.8
3) M/s RRB Energy Ltd 62 56x0.6 MW 31.8 4
| Gajendragad
4) M/s Tejsri 44 44x0.225MW 9.9 1
Developers Ltd
Beladadi
5) Suzlon Infrastructure 61 18x1.5MW 80.8 2
Services Ltd 43x1.25MW
Kappatagudda '
6) Suzlon Wind Farms, 68 68x0.85 MW 85.0 2
Hirewaddatti
7) Enercon wind farms 33 29x0.6MW 20.6 1
Krishna Ltd 4x0.8MW
Hirewaddatti
Enercon wind farms 58 38x0.6MW 38.8 2
Bamiabpa 20x0.8MW
19) | Enercon wind farms 201 188x0.8MW |  160.8 3
' Krishna Ltd
, Kappatagudda
£ 10) | Bhoruka Power 9 9x0.8MW 7.2
Corporation
' Naragund
£ 11) | Pioner Wincon Pvt 20 18x0.225MW 5.0 1
L i ;
td Shirund 2x0.256MW
12) | Karnataka Power 20 9x0.225MW 4.6
Corporation
 Ksmaiaeelis 11x0.23MW

RS




13) gB Odugoudar 1 1x1000KW 1.00

Naregal RRNo

130/13.01.10
30.00

P
14) | Vijaya Nagar Sugar 1
Gadag
R

L/ GRAND TOTAL 605 482.175

| 40+1024-1824

= o 2 s

0| Beladadi tanda,
 Nabhapura |

ENT17
NCE
| 2008







P Dl

STUDY AREA
WIND POWER

IN GADAG DISTRICT
LOCATIONS

NARAGUNDA

W |

\

GADAG xS

N

SHIRAHATTI

—*——-—»—Z




There are many small wind farms in Karnataka, makiﬁg it
one of the states in India which has a high number of wind mill
farms. Chitradurga, Gadag are some of the districts where there
are a large number of windmills. Chitradurga alone has over 2000
wind turbines. The 13.2 MW Arasingundi (ARA) and 16.5 MW
Anaburu (ANA) wind farms are ACCIONA'’s first in India.
Located in the Davanagere district. (Karnataka State), they have a
total installed capacity of 29.7 MW and comprise total 18 Vestas
1.65 MW wind turbinesﬂ supplied by Vestas wind Technology India
Pvt Ltd. The ARA wind farm was commissioned in June 2008 and
the ANA wind farm, in September 2008. Each facility has signed a
20 years Power Purchase Agreement (PPA) with 100% of the
output. ARA and ANA are Acciona’s first wind frame eligible for

CER credits under Clean Development Mechanism (CDM).
CoNCLUSToN

Gadag District is located in the central part of Karnataka

State and has a geographical area of 4657 Sq km. Gadag District is
bounded by Bagalakot district in the north, Dharwad district in the
west, Haveri and Ballary districts in the south and Koppal district

in the east. It lies between 750 16 to 76° 03 E longitude 149 56 to 159

I
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53 N latitude. Gadag district is part of the eastwhile Dharwad

District.

According to the Population of India in the Census in the
year 2011, Gadag District had population of 1,065,235 of which
male and female were 538,477 and 526,758 respectively. In 2001
census, this figure for Gadag District was at 1.84 percent of

Maharashtra population.

The average literacy rate of Gadag in 2011 was 75.18
compared to 66.11 of 2001. If things are looked out at gender wise,

male and female literacy were 84.89 and 65.29 respectively

Gadag District is predominantly an agriculture-based district
and cultivable land is the backbone of its economy. Agriculture
contributes to about 65.5 percent of the income of the district. The
main food crops are jowar, wheat, mai;e and pulses while the
important commercial crops are groundnut, chillies, onion and
cotton. The major horticultural crops grown in the district are
pomegranate, chickoo and flower, Sericulture activity, though

made a beginning, is yet to pick up in the district.
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