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ANNUAL REPORT 2000 - 2001

1.0 INTRODUCTION

1.1 The energy scenario In India has
undergone a substaniial change since
Independence with the installed capacity going
up from a meagre 2300 MW in 1950 to about
100,000 MW al present, This capacily is,
however, grossly inadequate to meet the full
demand. The per capita consumption, which
is an Indicator of the economic development
of a nation, is only about 350 kwh, which is
extremely low when compared o the per capila
consumplion of the developed countries. The
power shortages cause lremendous selback
to the overall industrial and agricultural
development, ultimately affecting the GDP. It
is estimaled thal a capacily addition of about
10,000 MW would be required each year for
the next ten years in order to bridge the
demand-supply gap.

1.2 Almost two-thirds of the tolal inslalled
capacity in India is from lhe thermal seclor,
with the balance coming mainly from the hydro
sector. The major issues of concernin thermal
power generalion are depletion of fossil fuels,
pollution caused by emissions of obnoxious
gases and high cost of transportation of coal.

N

In the case of hydro power generalion the
progress is very slow because of high capital
cost, long gestation period, legal issues arising
from displacement of settlements and
environmental and ecological disturbances.

1.3 Considering the above issues, the
Government of India Initiated several innovative
programmes o harness the enormous
potential from non-convenlional energy
sources in the early eighties. Of all the
renewable energy sources, wind energy has
proved to be the mosl promising in view of the
malured lechnology and economic viability.
India |s endowed with a substantial wind
resource base due to ils unique geographic
and climatic features, with exposure to both
the south-wesl and north-easl monsoon
circulations. The weslerly winds carry the bulk
of the wind power potential, almosl to the
extent of 75 per cent. The wind power potential
in the country is estimaled on the basis of a
counlrywide wind resource assessment
programme and the current wind technology.
The tolal potential in India has been re-
assessed as 45,000 MW and the technical
potential has been estimated al around
13,000 MW (Table-1).
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WIND POWER POTENTIAL [N INDIA Tabla-1
Sl No. State Gross Potantial (MW) Technical Potential (MW)

1. Maharashira 3650 2000
2 Gujarat 9675 1750
3. Tamil Nadu 3050 1700
4, Andhra Pradesh 8275 1550
5. Madhya Pradaesh 5500 1200
6. Kamataka 6620 1025
T Rajasthan 5400 885
8. Orissa 1700 680
9, Kerala 875 605
10. Wesl Bengal 450 450
Total 45195 12835

(a) The gross potential is estimaled 1.4 The Wind Turbine Generating System
assuming 1 % land availability for wind (WTGS) in grid-connected mode was
power generation in the polential areas. introduced in India during 1984-85 with the

(b) The lechnical potential is estimated installation of 55 kW WTGS in demonstration
assuming 20% grid penetration. The grid projects in four Stales. Since then, the wind
capacilies include the share of capacily sector has grown sleadily in view of its techno-
gllocated to Stales from lthe power economic advantages besides the thrust and
slations of the Central sector power promolional policies of the government, The
generating utilities. installed capacity of wind power in India has

increased to 1340 MW as on 31* March 2001

(Table-2). India now ranks first in Asia and

fifth in the world after Germany, USA, Spain

and Denmark in the promotion of wind energy

{Table-3), About a dozen companies are

engaged in the production/assembly of

WTGS wilh different levels of indigenisalion,

The unit size ranges from 225 kW to 1000

kW. Swept areas have increased with large

rotor diameters of up to 60 metres and the

Banoramic view of the Wind Farmm Project in Kayathat,
Tuticarin District, Tamil Nadu hub heighls have gone up to 70 melres.

% 7
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Table-2
TATE-WISE INSTALLED CAPACITY OF WIND POWER AS ON 31.03.2001(In MW)

State Demonstration Projects Private Sactor Projects Total Capacity
Tamil Nadu 19.4 783.2 B126
Maharashtra 6.4 1834 180.8
Gujarat 17.3 149.6 166.9
Andhra Pradesh 54 Be.5 91.9
Karnataka 2.6 42.0 44.6
Madhya Pradesh 0.6 220 286
Rajasthan 6.4 0.9 7.3
Kerala 20 - 2.0
Wesl Bangal 0.5 - 0.5
Others 1.6 - 1.6
Total B62.2 1277.6 1339.8

WORLD-WIDE INSTALLED CAPACITY OF WIND POWER Table-3
Sl. No. Country Capacity (MW}

i Germany G560
2. Uniled Stales of America 2600
3. Spain 2582
4. Denmark 2325
iy India 1340
B. Netherlands 458
T Italy 427
[ United Kingdam 409
4. China 361
10. Grogace 254
11. Other Counlries 1394
Total 18710

1.5 Since the mid-seventies, when work
began in earnest on harnessing the wind
energy, the development of wind energy
technology has made a significant progress.
Modern wind turbine generating systems are
far removed from their historic predecessors.
They are highly sophisticated systems built on
aerodynamic principles developed from the
aerospace Induslry, Incorperating advanced

malerials and electronics, and are designed
to deliver energy across a wide range of wind
speeds. The technical feasibility of using wind
as a major source of energy has now been
eslablished and wind energy loday ranks as
one of the most premising among the
renewable energy technologies for generating
eleclricily globally.
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Hon'ble Prime Minister dedicating Wind Turbine Tesl Stafion to the nation on &7 July, 2000

1.6 Thetrend of installing WTGS with higher
raled capacilies is continuing. The 750-1000
kW machines have been further reflined and
the manufaclurers have begun producing
commercial machines raled at 2 MW, Various
countries are evaluating the wind energy
technology and its potential contribution to their
national energy supply, laking into accounl
economic viabilily and environmental
concerns. The reduclion of greanhouse gas
emissions is one of the main thrusts of the
programmes. Diversification of energy supply

and the development ol a suslainable wind
energy markel are also seen as advanlageous
for most countries.

1.7 The Ministry of Non-Conventional Energy
Sources (MNES) felt the need far an institution
lo provide technical supporl to the wind
energy seclor, inorder lo create a healthy
and an orderly growth. In this conlext, a
Memorandum of Understanding (MoU) was
signed belween the Government of India-and
the Government of Denmark In 1897, In
accordance wilh the MoU, the Government of
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India established the Centre for Wind Energy
Technology (C-WET) as an autonomous
institution in Chennai in 1998, |t is a public
research Institution fully funded by the
Government of India with technical and partial
financial assistance from the Government of
Denmark. It was reglistered as a Sociely under
Tamil Nadu Socielies Registration Act, 1975
on 21* March 1998. The Deparlmen! of
Sclantific and Industrial Research in the
Minisiry of Science and Technelogy has
racognized the Cenlre as a sclenlific and
industrial research organizalion, Shri. M.
Kannappan, Hon'ble Union Minister of State
(Independent Charge) for Non-Convenlional
Energy Sources dedicated the Centre to the
Nation on 6* December 1999. A Wind Turbine
Test Stalion (WTTS) has been established as
an integral parl of the Cenlre at Kayathar in
Thoothukudi District of Tamil Nadu. It was
dedicated to the Nation by Hon'ble Prime
Minister on 5" July 2000.

Han'ble Union Minigter of Slate for Non-Canventianul
Enargy Sources and Her Excellency the Ambassador of
Dvinimiack ‘of the Wind Turbine Teat Sfalion

1.8 The objectives of the Centre are:

~

To serve as the technical focal point for
wind power development in India, for
promoting and acceleraling the pace of
ulilization of wind energy and providing
support lo lhe growing wind power
seclor In the country.

To develop and slrengthen the facilities
and capabilities, evolve stralegies,
promote, conducl, co-ordinale and
supporl research and development
programmes lo achieve and maintain a
reliable and cost-effeclive technology in
wind power syslems.

To analyse and assess wind resources
based on lhe data available from various
sources and prepare wind power densily
maps / wind allas / relerence wind data.

To prepare and eslablish standards
including guidelines, procedures,
protacols for design, tesling and
certification of wind power systems, sub-
syslems and components, taking inlo
consideration the Indian conditions and
in line with internationally recommended
praclices and slandards and update the
same based on lhe feedback,

To establish world class facililies o
conducl and/or coordinate lesting of
complete wind power systems, sub-
systems and componenls according lo
internationally accepted lesl procedures
and criteria whereby the lotal
performance, such as the power
performance, power quality, noise level,
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dynamics, operation and safely systems,
is tested according to agreed
protocols.

To accord type approval/type cerlificalion,
which confirms conformity with safety-
related requirements as per the
standards, guidelines and other rules for
design, operation and maintenance, as
well as adequate documentation of
quality issues such as power
performance, noise, life expectancy and
reliability.

To monitor the field performance of wind
power systems, sub-systems and
components, effectively utilise this
feedback for fulfilment of the above
objectives and review of certification,
establish and update the dala bank on a
continuous basis and serve as
information centre for selective
dissemination.

To undertake human resource
development programmes for the
personnel working in the wind energy
saclor.

To promote commercial exploitation of
know-how and know-why resulting from
R&D and offer various caonsultancy
services to the customers.

To promote the development and
commercialization of any other wind
energy systems including stand-alone
systems.

N
1.9 The Centre functions through five units,

namely, Research & Developmenl, Wind
Resources Assessment, Standards &
Certification, Wind Turbine Testing and
Information, Training and Commercial
Services. It is at present housed in rented
premises in Chennai. The Government of
Tamil Nadu has granted permission Lo 'enler-
upon' a land at Palllkaranai Village, Tambaram
Taluk, Kancheepuram District (near Chennal)
for the establishment of the campus of the
Cenlre. Possession of the land was taken on
23" March 2001. Fencing is being provided
in front of the land. A Consultant Architecl is
being identified. The design of the building will
be based on energy conscious architectural
principles. A Building and Infrastructure
Development Commiltee (BIDC) has been
constituted to consider, finalise and
recommend the Master Plan for the building
and site development and lo oversee all
aspects of implementation.

1.10 The affairs of the Centre are managed,
administered, directed and controlled by a
Governing Council in accordance with the
Rules and Regulations of lhe Centre and
orders/direclives received from the
Governmenl of India. The Secretary, Ministry
of Non-Conventional Energy Sources,
Government of India, |s the ex-officio President
of the Cenlre and ex-officio Chairman of the
Governing Councll. The Government of lhe
year, ihe Governing Council was reconstituted.
The tenure of the present Councll is three years
with effect from 18" February 2001. The list of

J
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members of the Governing Council as on
31.03.2001 is given in Appendix-l. The
Governing Council met lwice during the year on
21" September 2000 and 26" March 2001 at
Chennai. A Management Commitlee and a
Finance Committee have been constituted to
assist (he Governing Council.

2.0 WIND RESOURCE ASSESSMENT

2.1 The wind monilering pregramme involves
identification of high wind area, eslablishment
of wind monilering slations, collection and
processing of time series data on wind speed
and direction at 10 m and 20/25 m agl. for
periods of two to three years at these stations.

At present, 82 wind monitoring stations are in
operation in 14 Slatles and Union Territory
(Table-4).

2.2 The wind moniloring programme is
being implemented in coordination with the
State Nodal Agencies. Under this programme,
430 wind monilering slations were astablished
in 20 Stales and Union Territories, The
stations with mean annual wind power density
al 30 m agl. more than 150 Wi/m? have been
considered suitable for setting up commercial
wind power projects. As many as 208
potential sites have so far been identified in
13 States/Union Territories viz. Tamil Nadu,

Table-4
WIND MONITORING STATIONS
No. of Stations
SI. State Asan Commissioned Closod down As an
No. 01-04-2000 during the year | during the year 31-03-2001
1 Maharashtra 16 10 9 17
2 Gujaral 14 2 4 12
3 Andhra Pradesh 10 10 ] M
4 Karnataka g 6 4 #
5 Tamil Nadu 9 6 5 10
3] Rajasthan 1 4 - 5
7 Madhya Pradesh 4] 3 7 5
8 Himachal Pradesh - 4 4
8 Jammu & Kashmir 4 1 &
10 Wast Bengal 2 - 2
1 Lakshadweep 2 1 & 1
12 Kerala 8 7 1
13 Punjab 3 3 -
14 Haryana 2 2 -
Total 89 46 53 82

“\H
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Gujaral, Orissa, Maharashtra, Andhra Pradesh, {
Rajasthan, Lakshdweep, Karnalaka, Madhya - 2aly
Pradesh, Kerala, Wesl Bengal, Andaman & -
Micobar and Uttaranchal. (Appendix- I1). PR, |
2.3 Comprehensive data on wind resource :

for 153 wind monitoring stations has so far
been published in five Handbooks on "Wind
Energy Resource Survey in India®. The sixlh
volume containing data for 55 wind-monitering
slalions in 16 States and Union Terrilories Is
under publication. The data s presented In the
following form:

N A summary of the station's data giving
monthly mean wind speed, its standard
devialion, hourly maximum, peak wind
speed, lull period in hours and
predominant wind direclion in each
month.

. Hourly mean values of wind speed for
each day for different months together
with the standard deviations in tabular
farm.

» Wind dala in lhe form of diurnal variation
graphs for 12 months.

. Monthly mean wind speeds depicted by
diagrams,

. Monthly mean wind power density in a
diagrammatic form

. Mean annual percenlage frequency
distribution of hourly wind speeds and the
distribution of wind power density in labular
form.

The 28m wind
Tamil Modu showing the sengors and dota loggoer

mamifaning mast al Mylamparli,

Closa-up view of the 10m-and 25m level sengors instalied
ol Mylompadll, | Tamal Nadu

10
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Ciogg-up view of the NRG dala logger tnstalfed
al Mylampaitl, Tomil Nady

. Mean annual percentage frequency
distribution of hourly wind speeds in
diagrammatic form along wilh
corresponding percentage distribution of
wind power densilies for the same speed
inlervals.

. Wind rose diagrams for twelve months of
ihe year.

. Wind rose data in a numerical form for each
slation.

A Data Bank on wind meteorology in India is
being developed. Meleorological data is being

collected from various sources for (he Dala
Bank,

24 A reassessment of the wind power
potential was carried oul under two scenarios

at 30 m and 50 m above ground level (agl.)
for 10 polential Stales. The potenlial at 50 m
with 1% availability of land area has been
estimated al over 45,000 MW.

2.5 A project on micro-survey was initiated
lo assess the "Zone of Influence” and lhe
potential available around selected wind
monitoring stations. The measured wind dala
is normally valid only at the location of
measuremenl. Various models have been
used in order lo predicl the wind resource over
an extended area around the observalion
point. Seventy-five potenlial siles, where wind
30
m agl in 10 States were laken up for lhis

power density s grealer than 150 W/m? al

survey. Wind analysis, estimation of wind
energy polential and a Master Plan have been
prepared for each of the 75 sites. The State-
wise number of wind monitoring stations laken
up for micro-survey is given in Table-5

Table-5

WIND MONITORING STATIONS FOR
MICRO-SURVEY

No. of wind
5l. No. State manitering
stations

1 Tamil Madu 16
2 Gujarat 15
3 Maharashtra 13
4 Karnalaka 12
& Andhra Pradesh 8
B Rajasthan 3
T Madhya Pradesh 3
8 Orissa 2
) West Bengal 1
10 Kerala 1
Total 75

1
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2.6 The information contained in the micro-
survey reports covers the following:

. 20 km x 20 km domain covered around a
wind monitoring station with a grid of 1
km % 1 km (400 points), Survey of India
1:50,000 topo maps (with 20 m contour)
were used for the purpose.

. Geographic coordinates, elevation, ap-
proach details, nearest railway station,
airport, topography/ orography, rough-
ness details, soil condition, etc.,

. Map showing the administralive level of
the localion viz., State, District, Taluk etc.,

. Details of formatted wind dala used and
tables showing vertical/horizonlal valida-
tion.

. The wind resource in lerms of WS, WPD,
Weibull parameters of the enlire area
(400 sq. km) at 10, 30, 40 and 50 m agl
at all grid points.

. Map showing wind resource i.e., wind
speed and wind power densily al
30.,40,50 m agl.

. Map showing natural exclusions consid-
ered in the entire area,

. Map showing delineated area for wind
farm development with all details.

. Estimalion of wind resource available al
30, 40 and 50 m agl. after all exclusions.

. Master Plan delails of the identified sites
for wind farm development with
particulars such as useful area, elevation

of the area, soil condilion, orography,
capacity raling, grid details and proposed
grid interconnection, cost of land etc.

The estimated wind energy potential from the
75 micro-survey siles works out to 14,906 MW
al 50 m agl. The site-wise estimated potential
for each of the 10 Stales is given In
Appendix-lll. Copies of the micro-survey
report have been provided to the concerned
State Nodal Agencies for planning wind power
projects. Coples of lhese reporls have also
been offered for sale at a nominal price.
Micro-survey studies and preparation of
Master Plans for additional 25 wind monilering
stalions are proposed to be taken up.

2.7 The North Eastern region is endowed
with low levels of wind resource potential
compared to the other reglons of the counlry
as per general climatic considerations, If was,
therefore, felt that the convenlional approach
of selecting sites might not yield the desired
resulls in this region. Realizing this a special
programme was initiated lo locate windy sites
in this region, including Sikkim, with the help
of two wind energy consultants. The following
methodology was adopted lo carry out this
work:

. Study the general wind potential In the
region with all the available wind dala
including surface and upper winds. This
includes wind data collected under wind
mapping and wind monitoring
programme in the region, data from IMD
and other sources.

\

12
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« In conjunction with the available wind Rupa
dala, sludy the topography of the region Likabali
lo locate hi-wind sites in a general . :
2 ,a,a ! Shimong-Yinkiong
and look for siles with winds originating
from local wind systems. ol
: P. Leikul
=«  Suggest sites based on the study of >
3 ! Kalimkhu/Muldum
available data and topography for taking 3
up a measurement programme using 10 Towel
m mast and distanl reading cup counter Manipur
anemometers. Laimatan
«  Aller collecting the data for aboul 3 Temenieng/Kolien
months at each identified location, shift Maring Phuman
the mast to a new location and collect Tengnoupal
dala from the new site. Each Stale was Phungyar/Phangrai
glven six masts and necessary Meghalaya
Instruments. Nongbah/Mynso
=  The dala thus collected is to be studied Maryngksihi
by the consultants and finally a few Mauphlang
localions are to be suggested In each .
Mizoram
Stale for long-term wind monitoring, p -
using dedicated mast (25 m) with sawhiouel Ty
automated instruments. Reiek
Hmuifang Tlan
2.8 Based on the findings of the special . 2 g
programme, 27 sites were selecled for long- Thenw: Tiang
lerm anemometry in the North Eastern reglon Thingfal
{Table-6) Sikkim
Table-6 Bunker point/Kerang
SITES SELECTED FOR LONG-TERM Thangu
ANEMOMETRY Sherthang
Name of the States and Sites Tripura
Arunachal Pradesh Betling Sib
Sela Pass Vaisam/Thangsang
Raga Niungmamura/Bichangpara
S J

13
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2.9 Aconsultancy project on wind monitoring

and resource analysis was carried oul at |
Hulikatte for the National Thermal Power
Corporation Lid., Hyderabad. The scope of the
work covered wind measurement at 30 m agl.
for a period of one year, analysis of data, and
preparation of technical report using llow
models. The wind monitoring slalion was
commissioned al Hullkatle village in December
1999 and dalta for one year was collecled,
Analysis of the wind data was carried oul and
presented. Wind resource at and around
Hulikalte wind monitoring slation was analysed
by using WAsP, a PC based wind flow model,
A Digital Terrain Model (DTM) showing an
isometric view of the region of interest was also
generaled. Annual energy generalion was
estimated for the site.

2.10 A consultancy projecl on micro level

analysis of wind data for wind farm siles Is The 50 wind monitaring mast instatled af Nolganti,
Kamalaks.

under execulion at Varapatli (existing wind farm)
and Chandirapuram villages in Palladam Taluk The programme will be expanded to a few
ol Coimbalore Inone square kilomeler area. olher locatians in different climalic regions
The WAsP model is lo be used for prediction Quantitative estimatas of the power law index,
of wind resources in the region of inlerest. A which is a very important parameler in wind
consultancy project for commissioning of five resource assessment, will be obtained. A
wind monitoring stations and collection and special study of wind resource in Kargil/ Nubra
analysis of data for Maharashira Energy valley in Ladakh, Jammu & Kashmir, is
Development Agency (MEDA) is also under planned to be taken up in association with the
way. National Aerospace Labaratories, Bangalore

; to idenlify the wind potenlial in lhe area,
2.11 A programme to study wind shear has 4 P

been initiated. One mas! each of 50m height ~ 2.12 A project lilled "Study of Ruggedness
has been installed al Vajrakarur in Andhra  Index (RIX) in Complex Terrain® was
Pradesh and Nelganti in Karnataka. undertaken to analyse the terrain complexity

14
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in India in terms of RIX, a parameter available
in WAsP Utility Program. Jogimatli,
Kapaltaguda and Hanumanhatti in Karnataka,
Vankusavade in Maharashtra and Kanjikode in
Kerala were taken up for the study. Another
project litled "Development of 4-Dimensional
Wind-resource Dalabase covering Indian
Region alongwith a Graphic User Interface” is
being developed. This will lead lo Lhe
preparation of a Wind Atlas for India in
association with the CSIR Cenltre for
Mathemalical Modeling and Computer
Simulation (C-MMACS), Bangalore. The
preparation of a proposal for a feasibilily sludy
of affshore wind power projects and feasibility
of deployment of wind diesel systems in island
terrilories has been initiated. A team visited
Andaman and Nicobar Islands lo assess the
potential for wind power development in the
Islands.

3.0 RESEARCH & DEVELOPMENT

4.1 The research and development (R&D)

programme in the wind energy sector aims lo

. davelop new designs and technology
appropriate to wind regimes and
conditions in India;

*  maximise energy conversion from wind;

. imprave the quality of the componenls
and the system as a whole:

. maximise the reliability and availability;
*  minimise the weights and cost of the
system in order to minimize overall

capital cost as well as generalion cosl
per kilowall-hour; and

Enginecrs working on Digisl Storage Oscilfoscoge in
C-WETs RED Laboratory In Chonnai

. keep pace wilth stale-of-the-art
lechnologles.

The Cenlre is carrying out in-house R&D and
coordinating R&D programmes with
academic instilutions, industry, experts and
consultants working in a spectrum of
disciplines.

The ultimate objective of this is to disseminate
the R&D information for the overall benefit of
the wind sector and assist the industry in the
production of cosl-effective, high qualily wind
power systems,

3.2 A Research & Development Council
(RC) has been constituted, comprising of
eminent scientists and engineers, to guide the
Centre in its research, development, test and
evalualion programmes and projects, The
composition of the Research & Development
Councilis given in Appendix-IV. The RC met
thrice during the year; on 26" May 2000 at
Chennai, 22" December 2000 at Bangalore
and on 26" March 2001 al Chennal.

15
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3.3 The following are the five generic areas

of the R&D activilies of the Cenlre,

. Wind resource assessmenl and related

studies;

. Improvement in the performance of
existing grid-connected wind turbine
inslallations;

» Wind-diesel systems for off-grid areas;

. Technology support to wind power
industry and manpower training; and

« Research and advanced technology
development

The terms of reference of the RC and the
generic areas of R&D activities are given in
Appendix-V

34 The following projecls are under execution
for making an improvement in the performance
of the existing grid-connected wind turbine
generating systems.

3.4.1 Grid-related Investigations of Wind Farms:
The abjective is to sludy the effects of grid-related
problems like grid outages, frequency variations,
vollage varialions, transients, flicker and
harmonics on the WTGs and to recommend
procedures for improvement of power quality. The
project also envisages studying the compalibility
of the exisling prolection systems against these
grid problems and recommending methods (o
improve the oulgoing power fed from the WTGs
to the grid. The critical parameters like reaclive
power, grid shutdown, vollage variation and
frequency variation have been Identified for
analysis In consultation with Slate Electricity
Boards, Stale Nodal Agencies and Developers.

34.2 Optimal Blade Angle for Energy
Maximisalion: The objecl Is lo review lhe
optimization of blade angle to get oplimum
outpul within the design loads through
experimental verifications. This would guide the
fixing of the pilch angle of the blades for a stall
regulated WTGs according o the prevailing sile
conditions. Increasing the pltch angle can
increase the power and hence the annual energy
production. However, correspondingly, the loads
on the WTGs would also increase. The projecl
will review lhese aspects based on
experimentation in the site. Theoretical study
on the aercdynamics of the blade element for
the project has been completed. The
experimentation will be carried out in the windy
season of 2001.

Intelligent Wind Controller designod and developed
Intligenously, instalfad in Wind Tirdbine ol Muppandal,
Tamil Nagdu

3.4.3 Development of Advanced Stalic Var
Compensalor (ASVC): The WTG syslems
wilh near conslant speed Induclion generalors
draw large amounl of reaclive power from the
grid and thus resulls in poor power faclor. The
reaclive power demand limits the maximum
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(permltted amount of wind power thal can be
connected lo the grid. Power gquallly and
stability of the grid is also affected by the poor
power faclor exhibited by the wind energy
generators. In lhis project, an ASVC will be
developed as a solulion for the above problem.
This will also stabilize the steady stale voltage
al the wind farm grid. Efforts are being made
to develop the ASVC wilh the participation of
lhe industry.

3.4.4 Failure Analysis of Gear Boxes of Wind
Turbines: Gearbox s the most critical and
coslly component of a WTGS. Any failure in
the gearbox would be a costly and lime-
consuming process. The reasons for failures
may be impact loading, variable loads, non-
replacemenl of lubricants as per schedule,
design relaled problems, malerials problems,
heat treatmen! elc. It is proposed to collect
data and carry out the analysis on failure of
gearboxes. Based on the study, modificalions
will be recommended if any design
deficiencies are found. This will help in
reducing the costs of repairs and replacement
of gearboxes and in increasing the availability
of the system for generation.

3.5 Aproject will be executed to develop an
indigenous high-penetration wind-diesel hybrid
syslem that can be used at remote diesel grid
sites, such as Lakshadweep Islands,
Andaman & Nicobar Islands and in the
Himalayan belt as these sites enjoy fairly good
wind speeds. The syslem will have supervisory
conlrol over the diesel gensets, the dump
loads and the battery bank and will disconnect

the diesel gensets when it is not required so
as to minimize the consumption of fuel.

3.6 A wind power system performance
evaluation facility and a technology
demonstration wind farm will be eslablished
lo provide technology support to industry and
manpower training. The facility in the wind
farm will be utilized to make a detailed study
of each component and sub-syslem vis-a-vis
its function and performance in the integrated
system and in carrying out various R&D
aclivities on a cantinuous basis.

3.7 A project titled "Blade Design and
Development” will be executed to develop a
WTGS blade profile for capturing maximum
wind energy without much increase in the
rotor dlameler so as lo avoid increased loads
on the rolor.

3.8 Coliaborative research is absolutely
essenlial to achieve the objeclives set out for
R&D in wind energy sector in a cost-effective
manner. The Centre will network with other
R&D institutiens In the counliry having
experlise in various disciplines of engineering
related to the wind energy seclor.

4.0 STANDARDS & CERTIFICATION

4.1 The Cenlre underlakes activities relating
ta Provisional Type Cerlification (PTC) of
WTGS according to the "Type Approval -
Provisional Scheme - 2000 (TAPS-2000)";
issue of Provisional Type Certificates;
formulation of Type Approval Scheme (TAS)
by improving TAPS-2000 based on lhe

N
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experiences gained; and preparation of Indian
Siandards for wind energy sector in line with
International Standards (IEC).

4.2 The TAPS-2000 has been prepared in
line with International Certification Standards
(draft |IEC 61400 - 22: Wind Turbine
Certification and |EC 61400 -1, Parl1: Safety
Requiremenls) In association with the
Technical Consultant of DANIDA, M/s RISO
National Laboratory, Denmark. The
requirements of provisional type testing and
measurements were also incorporaled. The
Scheme TAPS-2000 was approved by the
Ministry of Non-Conventional Energy Sources
in May 2000 and incorporated as a part of the
guidelines for the wind energy sector. TAPS-
2000 s valid for the inland WTGS and |s
applicable only to the grid- connecled,
horizontal-axis WTGS with rotor swept area
grealer than 40 m?,

43 The TAPS-2000 will cover the whole
WTGS up to and including WTGS terminals
and from the terminals to the grid; the whole
process covering design, manufacturing and
installation; verification of documentation
provided by WTGS manufacturers/suppliers for
type approval and evaluation of guality
assurance systems for design, manufacturing
system and installation and supplemented by
control calculations, tests and surveillance
inspection; and verification of compliance with
regard to current safety requirements.

4.4 The other activities include inspection of
the WTGS certified under TAPS-2000 in order

lo check compliance with the approved type;
disseminalion of information about TAPS-2000
and the basis for approval to the users when
required; participation in international co-
operation concerning cerlification, test
procedures and slandards for WTGS to
enable updating of TAPS-2000 and
improvement of the TAPS-2000 by
incorporating necessary changes based on
the experience gained.

45 The TAPS-2000, has been formulaled
with the following three categories of
Provisional Type Certification (PTC):

« Calegory-l: PTC for WTG systems
already possessing valid lype cerlificate
or lype approval.

« Category-ll: PTC for WTG syslems
already possessing valid type cerlificale
or lype approval, with minor
modifications/changes, including
provisional lype testing/ measurements
al the test site of the Cenlre.

«  Category-lll: PTC for new or significanlly
modified WTG systems Including
provisional type tesling and
measurements al the test site of the
Cenlre.

The Provisional Type Certificate is issued
after performing the technical evaluation of the
WTGS (WTGS type) based on the verificalion
of the documentalion provided by the
manufacturer/supplier as per the TAPS -2000
and additional codes and slandards chosen
by the client manufacturer.
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4.6 A Provisional Type Certification of WTGS
V39-500 kW with 47 m rotor diameter of M/s
Vestas RRB India Lld, Chennai was taken up
under Category-ll according to TAPS-2000.
The PTC was carried out alongwith the
technical consultants of DANIDA, Mfs RISO
National Laboratory, Denmark, The safety and
funclion tests of the WTGS were carried out
at the Wind Turbine Test Station (WTTS),
Kayathar, as a part of the requiremenls of
TAPS-2000. The preparalion of the PTC is in
progress.

4.7 A Provisional Type Certificalion of WTGS
N 3335 - 350 kW with 33.4 m rotor diameter of
M/s Suzlon Energy Ltd., Ahmedabad, was
laken up under Category-|l, according lo
TAPS-2000. The PTC was carried oul along
with the technical consultants of DANIDA, M/s
RISO National Laboratory, Denmark. The safety
and funclion lests of the WTGS were carried
out at the Wind Turbine Test Station (WTTS),
Kayathar, as a parl of the requirements of
TAPS-2000. The preparalion of the PTC is in
progress.

4.8 Agreements have been executed for PTC
of the WTGS model NEPC 225 kW with 29.6
m roter diameter of Mfs NEPC India Limited,
Chennal and the WTGS model Suzlon 1000
kW with 60 m rotor diameler of M/s Suzlon
Energy Limited, Ahmedabad.

4.9 The Cenlre has been asked to draw up
the list of approved manufacturers with models
of WTGS of unit capacity 225kW and above
that have obtained type approval, including

power curve cerlification, from designated
international test stations and classification
agencies as per para 3(1) of the revised
Guidelines No. 66/53/2000-WE(PG) dated
23.10.2000 of MNES regarding re-introduction
of the requirement of certification by
independent testing and certification
agencies.

4.10 A Standards Advisory Commitlee (SAC)
has been constituled comprising of major
slakeholders of the wind industry and the
Bureau of Indian Standards (BIS) lo guide the
Centre in evolving slrategies and planning for
preparalion of Indian standards for WTGS in
line with the international standards
(International Electro-technical Commission's
(IEC) Standards) and other existing national
standards. The Committee has
recommended lhat the Centre can start the
preparation of the standards in line with |EC
{Table-7)

Table-7T
STANDARDS TO BE PREPARED INLINE WITHIEC
Sl. No | Indlan Standard on | in line with
1. WTGS safely
requirements IEC 61400- 1
2 WTGS power
performance testing | IEC 6140012

3. | WTGS load

measurements IEC 61400-13

IEC 61400-24

The work on the preparation of an Indian
standard on WTGS salety requirements In line
with |IEC 61400-1, taking into account the
Indian Environmental conditions, has been
Initiated.

4, Lighining Proteclion
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4.11 A quality management system (QMS)
has been formulated. The quality policy the
Centre envisages the following:

- Offer of prompt, credible and innovative
solutions at affordable cost to meel the
requirement and expeciations of clients
and

. Commitment to be a self-supporling
technical focal poinl of excellence for the
development of the wind energy sector.
The draft procedures and instructions to
be adopted for the three categories of
type certification as mentioned In TAPS-
2000 have been prepared.

50 WIND TURBINE TESTING

5.1 During the pasl two decades several
manufacturers have developed WTGS of
different designs and introduced in the global
markel after extensive In-house testing. The
design assumptions and concepls in the
manufacture of the WTGS are verified by the
concerned manufacturer through reputed
lechnical institutions and research laboralories
to demonslrate that the entire siruclural,
eleclrical and mechanical elements in the
WTGS are functioning within the sel safety
standards and with high reliability and that the
syslem altains its rated output at the rated
inpul. Moreover, tesling the WTGS of different
designs is essential to the manufaclurer to
compele in the developing market due to the
large-scale private sector participalion in the
establishment of wind farms and to prove in

the commercial market the high degree of
performance capability and reliabilily of thelr
WTGS. Attempts were made in the late
seventies in Europe to formulate a set of basic
testing procedures after detailed and
extensive deliberations among the European
R&D institutions. The testing procedures
have undergone certain changes from lime lo
lime taking into consideration of the design
inventions. Tesling of WTGS Is, therefore, vital
to the entire wind energy seclor, especially to
the manufacturer attempting lo arrive at a
well-defined power performance and safely
system, lo the developer in search of a
machine with reliable performance and
optimum output, to certificalion agencies and
to financial institutions.

52 A Wind Turbine Test Station (WTTS)
was sel up as an integral part of the Centre
with lechnical and partial financial assistance
of DANIDA. M/s RISO Nalional Laboratory,
Denmark, a reputed R&D institution in Europe,
were appointed as the technical consultants
to the Project. WTTS is localed in the saulhern
parl of Tamil Nadu al Ayyanaruthu Village,
Kovilpatti Taluk in Thoothukudi District within
the project site of the demonstration wind farm
at Kayathar. Il is about 575 kms away from
Chennal on the way to Kanyakumari. The
wind flow in that area is predominanlly from
the western direclion through the Shencottah
Pass In the Weslern Mountain ranges. The
Pass is aboul 50 kms west of the Wind
Turbine Test Station.
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Vi of the Wirnd Tortang Test Station of Kayaltae shiow-
Ing the Wind Turbine under fest, Control Room and Wind
Manitaring Masi

5.3 The terrain of the land at WTTS provides
ideal conditions for testing of WTGS as the
terrain variations comply with the requirements
of IEC, The terrain of the site is flat wilh
praclically no obstacles and is gently sloping
from the test site towards the western
direction. There are clusters of coconut and
paim trees having a helght of 10m and a widlh
of 800m al a distance of 950 m from the tesl
beds in the weslern direction, These
obstacles are quile far away from the lesl beds,
more than 20 times of the rotor diameter of
the lest WTGS, and they have no wake effecl
on the testing of WTGS.

5.4 The Ministry of Non-Conventional Energy
Sources, Government of India, has constituted
a Steering Committee to formulate the broad
Lpullcies. 1o plan and to approve the budget far

the functioning of the WTTS within the overall
framework of the Centre. The composition of
the Sleering Commillee is given in
Appendix-Vl. The WTTS was dedicaled lo
lhe Nation by Shri Atal Bihari Vajpayee, Hon'ble
Prime Minister of India, on 5" July 2000 in the
presence of lale Shri P.R. Kumarmangalam,
the then Hon'ble Minister of Power; Shri
M. Kannappan, Hon'ble Union Minister of Stale
(Independent charge) for Non-Conventional
Energy Sources; Shri Arcal N. Veerasamy,
the Lhen . Hon'ble Minister for Heallh and
Electricity, Governmenl of Tamil Nadu; Her
Excellency, Ms. B.S. Madsen, Ambassador of
Denmark to India and late Shri N.N.

Mookerjee, lhe then Secretary, MNES.

Han'lde Unian Minister of Stale for  Non-Convirtional
Enargy Sourees and Her Excelloncy tha Ambassador of
enfak fo india inadgursling one of the Test Beds ard
Control Rooms-al Kayathar

5.5 The projecl was originally scheduled o
be implemented in three phases. This was
later modified lo Ilwo phases, merging the
Phase 2 and 3 together. The Phase 1 of lhe
project started in January 1999, and
concluded in April 2000 with the following
oulpuls:

. Proven capabilily for In Situ Power
Performance Tests.

S
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. Establishment of WTTS with infrastructure
for carrying oul modified basic testing
programme under hamogeneous lerrain
conditions.

. Draft design criteria for WTGS based on
international standards adapted for Indian
conditions and needs.

. Rules and procedures for a provisional

type approval system based on lype
certification.

5.6 Atthe end of Phase 1 a joint project review
was made by DANIDA and MNES. The Review
Mission and the subsequent DANIDA Mission
concluded that Phase 1 had been successfully
completed and the activities of the Phase 2 could
be commenced as per the MoU. The main
activities for Implementalion of Phase 2 are:

. Windy season 2001 to be used for basic
testing with some vilal additional tesling
such as rotor load measuremenls, etc.

»  Windy season 2002 to be used for full
system tesling by the Cenlre assisted by
{he technical consultant (TC).

. Windy season 2003 to be used for full
system testing by the Centre with the
supervision of TC.

. Training on activities of blade testing.

«  Variable speed WTGS to be included in
TC's lechnical assistance.

5.7 Infrastructure facility has been created for
condugting type lesling of two WTG systems with
a total capacity of 1 MW, The test bed ‘A’ on
the northern side of the WTTS has the facility
to test WTG systems of capacity up to 600 kW.
The test bed 'B’ on the southem side of WTTS

has the facility to test WTG syslems of upto
400 kW capacily. The two lest beds are
connected lo the 11kV network of Tamilnadu
Eleclricity Board with two 11kV bays
constructed close to each test bed. Two control
rooms have been constructed one al each lest
bed. The control room measures 4m x 3m and
has the facility to accommodate Ihe control
panels of the client manufacturer. Dala
acquisition system has been installed in each
control room. A PC-based dala logging syslem
is used for recording the power performance,
safety and load measurements. The PC |5 a
DOS based system and of B6Hz, 486
microprocessor-based system. Ilisset up for
24 analog channels and 13 digital channels.
The sampling frequency normally used is 200Hz
post averaged to 25 Hz. The wind speed signals
are lransmitted as frequency modulated signals
while the rest of the signals are transmitted as
+ 5V DC signals. The basic paramelers which
are lo be measured al WTTS are given in

Table-8. Table - 8

Basic Paramelers to measured at WTTS

Met Mast Nacalle
Wind speed at hub heighl | Rolor spaed
Wind speed al Rotor pesition

reference height
Wind direction sine al

relarence height

Rotar status

Wind direclion cosing

al reference helght Yaw direclion
Wind direction Control panal
Relative humidity Active power
Air temperalure Reaclive power
Rain Grid requency

Baromalric pressure

Stalus signal grid
connacted on folf

Slalus signal

hrake onfoll

\
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5.8 The melerological parameters are 5,10 The basic lesl on a WTG syslem [s con-

measurad by placing sensors en the top of the
maelerological masts aracted in front of the lest
WTGS. The met masls are al a distance of two
to four times of the rotor diameter of the WTGS
under tesl. There are two masts at WTTS, one
designed for a hub height of 50 metres and lhe
other designed for a hub height of 75 metres,
aach having a cross section of 0.5 x 0.5 m and
are guy supporled, The heights can be altered
with the ultimale height o malch the hub height
of the WTGS under lest.

5.8  The in situ power performance lesls were

conducled during the windy season 1999 for two

WTG systems as detailed below:

. 500 kW, 39m rotor diameter of Vestas RRB
India Lid., al Pazhavur village near
Muppandai in Tirunelveli district;

. 250 kW, 29.7m rolor diameter of BHEL
make al TPL wind farm, Varapatti village
near Palladam in Colmbatore district.

The assessmenl of power performance ol a WTG

system Is the most important parameter for

determining the economic viability of a wind
project. In the in silu power performance lesl,
the output |s a measured power curve of the
syslem al lhe sile where it is erected and hence
Il is site specific. This ultimately provides the
client an easy method to calculate the annual
energy production of his lest machlne under the
prevailing climatic condilions of the site. The
engineers of WTTS have acquired necessary
technical training from M/s RISO National

Laboratory, Denmark and sophisticated

Instruments were utilized to carry out in situ

power performance test on WTG systems. The

duration of a fleld test is normally one to two
l\ﬁ_r'r'n:mt?'l.s during the predominant wind season.

ducted wilh the main purpese of observing and
recording ils specific properties with regard lo
the energy generation and safety systems. The
basic test consists of:

. Manual function test;

. Test of the protection sysiem of the wind
turbine;

. FPower curve measurement;

. Yaw efficiency measuremenl,

- FPower qualily measuremenl;

- Nolse measuremenl;

» Natural frequency measurement al
standslill

5.11 The lype lest s carried out at the WTTS.
The WTG system to be tested is brought to
the WTTS by the client manufaclurer and
ereclad al the lesl bed earmarked lo them, It
is connecled to the grid readily available at
WTTS and the test is commenced. The type
test comprises power curve measurement,
manual function test, test on the protection
systems, yaw efficiency measurement and load
measurament on the rotor shaft. The letal
duration of all these tests is about live months
during the windy season of the year, which Is
normally from May lo September.

5.12 The Centre carried out the provisional
lype lesting on two WTG systems, 500 kW with
47m rolor diameter of Vestas RREB India Limited
and 350 kW 33.4m rotor diameter of Suzlon
Energy Limited during the windy season 2000
in technical co-ordination with experts from
M/s RISC Nalional Laboratory, wheo imparted
on-the-job training in testing, safety systems,
instrumentations, data acquisition system and
calibration analysis of data acquired during
various lesl and assisled in preparation of Tesl
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Reporls. The Secretary, Ministry of Non-

Conventional Energy Sources, presented the
Test Reporls to the clienl-manulaclurers al
Chennai on 26" March 2001 in the presence of
the members of the Governing Council.

Shri P.M. Nair, Socrotory, Ministry of Non-Conventiona
Encrgy Sources and Chalrman, Gavernlng Council of
C-WET prosenting Test Roporfs fo Chont Marifaciuners
wf Chonna on 26,00, 2001

5.13 Action has been initiated for the creation
of additional infrastructure facilities for 0,40 MW
in order to conduct tests on two WTG syslems
with a total capacity of 1.40 MW. Agreements
have been execuled to conducl provisional type
testing of two WTG systems (1000 kW, 60 m
Rotor diameter of Suzlon Energy Limited and
225 kW, 29.6m Rotor diameler of NEPC India

Limited) at WTTS during the windy season
2001.

6.0 INFORMATION, TRAINING AND COM-
MERCIAL SERVICES
6.1 Alibrary is being developed with lechnical

books and journals lo cater to the day-lo-day
needs of the technical personnel of the Centre
for reference material on various related
subjecls and to know the latesl developmenl
across the globe,

6.2 A presenlation was made lo the
delegalion led by Mr. Zhou Wenzhi, Vice-
Minister of Water Resources, Peoples Republic
of China, on 20" December 2000 at Chennal
about the activilies of the Centre and the
possibility of providing various services of the
Centre for development of the wind power
sector in China.

6.3 A presenlation was made at the Agency
for Non-Conventional Energy and Rural
Technology (ANERT), Thiruvananthapuram, on
4™ December 2000 on wind power potenlial in
Kerala and on the activities of the Centre, A
reporl on wind power potential in Kerala was
prepared and provided to ANERT.

Training on Dato Acquisition System and Calibration

by Damish Enginooe af ihe Tesi Station,

24
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Traiming Programme on Cortifieation by Danish Engineor
of C-WET, Chonnai.

.4 The following tralning programmes were

conducted by DANIDA through its technical

consultants, M/s RISO National Laboralory,

Denmark;

. Training on instrumentation of
meteorological mast and data acquisition
syslem al Kavathar from 11.04.2000 to
18.04.2000.

. Training on instrumentation of turbine and
commencement of testing al Kayathar
from 07.06.2000 to 19.06.2000

. Training on wind turbine safety and
introduction to Load Cases al Chennai
from 28.06.2000 to 06.07.2000

. Training on data acquisition system and
calibration at Kayathar from 16.08.2000
le 28.08.2000,

. Institutional development programme and
lraining needs assessment at Chennai
from 17.08.2000 to 06.09.2000.

. Iralning on analysis and preparation of
sl reports and project planning &
management at Chennai from 18.11.2000
o 15,12.2000.

. Bridging misslon programmes on tesling
and cerlification activities at Chennai
during the period November 2000 - March
2001,

6.5 The officlals of the Centre participated

in the following: an appraisal course on

“Remote Sensing and GIS” (physics of remote

sensing, image processing of remote-sensed

data, applicalion of remate sensing and GIS in
various lields and informalion about the
soltware for the above applications) at the

Nalional Remote Sensing Agency (NRSA),

Hyderabad from 8™ to 20™ October, 2000!

training on variable speed controller and the

baslc concepls of contraller al the Elecironic

Research and Davelopment Caentre of India,

Thiruvananthapuram; and Training on

structural analysis and design software (STAAD

Pro-2000).

6.6 The officlals of the Centre participated

and made presentations al seminars and

symposiums organized by the Confederalion of

Indian Industry; Tamil Nadu Energy

Development Agency, Maulana Azad College

of Technology, Anna Institute of Management:

and WINDPRO lo disseminate information on
the aclivities of the Centre.

7.0 HUMAN RESOURCE DEVELOPMENT,
FINANCE & ACCOUNTS

7.1 The Ministry has created 35 posls under

different calegories of employees as against a

lotal strength of 76 employees as Indicated in

the Detailed Projecl Reporl. Crealion of
another 11 posts is under process. Human
reasource development received special
altention during the year and employees at
various levels were nominated to allend
professional training courses, workshops and J
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seminars. The morale of the employees
continued to remain high during the year,
facilitating smooth working of the organization
and coniributing to its achievements.

7.2 The Ministry of Non-Conventional Energy
Sources, Government of India, continued to
provide support and encouragemenl! for
executing various projects and programmes at
Centre for Wind Energy Technology. A Corpus
Fund has been created oul of the internal
resources generated by the Centre and the
earnings of the Corpus Fund are to be utilized
for carrying oul wvarious research and
development activities, policy studies, providing
international assistance etc.

7.3 A Finance Committee has been
constituted to review the financial performance,
audit and accounting reports, formulate
guldelines and procedures for finance and
accounts management and for monitoring the
operation of the Corpus Fund.

7.4 Mis K. Gnananandulu & Co., Charlered
Accountants, Chennai, were appointed as
Auditors fo audit the accounts of the Centre for
the year 2000-2001 at the Second Annual
General Meeting held on 21.09.2000. The
accounts of the Centre have been audited as
per the provisions of the Tamil Nadu Soclelies
Registration Act, 1975. The audit of accounts
has been completed. The Annual Accounts
consisling of Balance Sheel as on 31" March
2001, Income and Expenditure Account,
Receipts and Paymenlts Account along with
Schedules, Motes forming part of accounts
and Reporls of the Auditors are given in
Appendix VIl

7.5 An internal audil system has been
introduced during the year 2000-2001. In

~

addition lo inspection of accounls under
Seclion 14 of Comptroller and Audilor
General's (Duties, Fowers and Conditions of
Service) Act, 1971 by the Accounlant General,
the Comptroller and Auditor General of India
will undertake super-imposed audit of accounts
of Centre for Wind Energy Technology in terms
of section 20{1) of Comptroller and Auditor
General's (Dutles, Powers and Conditions of
Service) Act, 1871,
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DETAILS OF GOVERNING COUNCIL MEMBERS AS ON 31.03.2001
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Financial Adviser Government of India,
New Delhi — 110 003,
3 |Shri Ajit K. Gupta, Ministry of Non-Conventional Energy Sources,
Adviser Power Group Government of India,
New Delhi = 110 003.
4 |Shri Lal Rawna Sailo, Energy Department,
Secrelary Government of Tamil Nadu,
Chennai — 600 009.
5 |ShriS. Nautiyal, Bureau of Indian Standards,
Director General New Delhi - 110 002,
€ |ShriD.V. Khera, Central Electricity Authority,
Chairman New Delhi — 110 066.
7 |Dr. V. Bakthavatsalam, Indian Renewable Energy,
Managing Director Development Agency,
New Delhi - 110 003,
8 |Dr, T.S. Prahlad, National Aerospace Laboratory,
Director Bangalore — 560 017.
9 |Dr. V. Siddhartha, Secrelariat of SA to RM,
Adviser DRDO & OSD Ministry of Defence,
New Delhi - 110 011,
10 |Shri V.K. Neelakandhan, Electronics Research & Development Cenire
Director of India,
Thiruvananthapuram - 695 033.
11 |Shri Sarvesh Kumar, Indian Wind Turbine Manufacturers Association,
Chairman Chennal - 600 008.
12 |Executive Director, Centre for Wind Energy Technology,
(Member-Secrelary) Chennai - 600 101,
Ao
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Appendix - 1l
POTENTIAL SITES FOR WIND POWER PROJECTS IN THE COUNTRY AS ON 31.03.2001
Latitude | Longitude Annual Mean Wind Speed| Annual Mean Wind Power
si. | si. Station N % Emff" (KMPH) Density Wim*
ik o e e o
TAMIL NADU
1 |1 [Achankuitam B [ 57| 77 | 28 120 18.60 20.00 ~ 270 335
2 | 2 |Alagiyapandiyapuram| B | 56 | 77 | 39 85 20.80 2230 an1 art
3 | 3 |Andhiyur 10 [36 |77 [ 1 380 18.10 20.60 177 213
4 | 4 [Andipall 0 | 077 | 338 | 320 10.00 19.60 266 208
5 | 5 |Arasampalayam 0 |81 |77 | 3| a3 20,50 21.80 185 232
6 | & [Aylkudy 8 | o7 [ 2% 182 21.40 23.50 305 390
T[T |Euayarpaln3rm w0 | s |lm| 7 445 22.40 23.80 273 a2a
B |8 IEnnm 12 [ 16|80 [ 19 B 19,30 20.80 139 177
9 | 9 |Gangaikondan * g8 |51 ?i 35 60 18.40 19.00 246 267
10°[ 10 [Kannankuiam * B | 12|77 |35 20 21.30 22.20 238 260
11 | 11 [Katiadimalal 8 |14 |77 | 83 ap 2370 26.30 212 380
12 | 12 [Kayatlar -1 B | 58| 77 | 44 o 20.30 21.50 294 342
13 | 13 [Kayattar-11* B8 | 57 | 77 | 43 105 20.50 20,80 285 302
14 | 14 [Kethanur 10 |54 | 77 | 13 | 403 21.10 2230 250 305
15 | 15 [Kumarapuram ° 8 | 16|77 |3 &0 22.00 22.70 268 Y
16 | 16 r.dangalapumm g a1 | 22 190 2230 23.40 312 as57
AT | 17 rumkaupuram 9 | 62|77 |18 | 2080 16.40 17.60 224 267
CHRE rnummdﬂ 10 |82 |77 |23 | 248 18.00 19.20 184 231
19| 19 rnupmn:m 8 |18 31 33 100 25.50 27.60 406 519
20 | 20 Myvadi 10 | 36| 77 | 19 | 341 10.60 21,00 251 305
21 | 21 Naduvakkurichi 4] .| a0 160 16.80 18.00 167 180
22 | 22 |Nattur * 8 |5 |7 |8 100 | 1890 20.20 38 358
23 | 23 [Onamkulam * 8 | 57 |77 | 5 100 10.90 20.30 247 258
24 | 24 [Ouapidaram B | s|7e | 1| 40 | 1850 | 2000 22 280
25 | 25 [Ovar B |18|77 |53 a0 18.20 19.20 160 184
26 | 26 |Panakudi B | 19|77 |33 140 22.90 23.90 366 108
27 | 27 |Pongalur 10 | 58 |77 |21 | aes 19.10 20,40 213 251
28 | 28 |Poctavadi 10 |44 |77 | 7 | 321 21.20 23.00 283 343
28 | 29 |Poosaripatti * 10 |40 | 77 | 7 | 380 19.30 20.00 168 188
30 | 30 [Puiiyamkvlam B |10 |77 |48 | 46 | 1680 | 2080 | 188 245
B
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’/—':n "::rmﬁm BIERE AR NED 4 23.80 26,40 290 398
3z | 32 |Sankanen * B |12 |77 | 40 28 2260 23.40 268 287
a3 | 33 Iﬁumhagarmnﬂnudur 8 [ 1877 | 40 21.70 23.00 300 367
3| 34 IBuwaIlarHih B |42 |77 |21 312 17.80 18.90 07 247
35 | 35 |Sullanpet 10 |82 |7 | n | 380 19.00 19.10 203 204
36 | 26 |Talayathu 8 |48 77 [40 | 105 20,50 21.50 aza 364
a7 | 37 |Thannirpandal 10 [ 57 |77 | 18 [ 400 18.20 21.00 216 330
38 | 38 [Tuticorin 50 | 78 | 8 3 T 17.60 18.00 148 185
46 | 39 [Vakalkutam a5 |78 | 0 a9 16.60 | 17.00 167 201
CUJARAT
40 [ 1 [Adesar 22 [3B[r0]s57 41 15.60 18.60 83 150
41 | 2 |Amrmapar (GIR) 21 |1 |70 |25 | 140 16,67 21.29 147 186
42 | 3 |Amrapar [SETH) 21 [44 [ 70 | 3 | 160 18.17 20.20 151 176
43 | 4" [Bamanbore I 2 (28| 7™ | 3| 200 20,30 21.50 71 199
4[5 |Bnrmh B EREA LR ED 20 1765 20.06 118 179
45 | @ [Bhandariya 2 |6 |65 |43 | 106 19.50 20.40 162 180
46 | 7 [Dhank| 21 (48| 70| &8 | 175 2440 | 2580 L 353
47 | @ |Dhank Nl 21 (48|70 7 | 208 26.10 25,50 az7 344
48 | 9 |[Gala 22 |19 | 70| 5 95 19.76 21.06 175 205
49 | 10 |Godladnar 22 [ 3 [T [20 | 202 19.45 22.50 144 216
50 | 11 [Haripar 22 [ 16 | 69 | 38 40 20.06 2119 160 186
51 | 12 |[Harshad 21 |50 |69 |22 12| 2000 21,40 164 193
52 | 13 Uafrabad 20 |54 |71 |24 | 20 1750 | 1910 137 176
53| 14 Pamanvada 23 |35 | 68 |36 57 | 18,60 2070 T 202
54 | 18 |Kalyanpur 2 | 3|69 |24 2210 | 2370 208 L)
55 | 16 [Kera 23 [ 4|69 |36 | 120 19.42 2041 195 156
56 | 17 [Khambada 20 (2|7 | 8 180 17.50 19.10 126 155
57 | 18 [Kukma 23 |11 | 69 [a7 | 205 | 1920 | =080 | 180 T
58 | 19 [Lamba 21 | 54|89 | 19 20 2000 | 2190 | @ | @
8120 Umbara | 22 32 | 70 | S8 | 80 19.10 | 2010 | 166 = TANE
60 | 21 Mahidad B8 2| | ke | 2210 | i | 190
E 22 [Mesaria 22 (28| 72| & | 200 | 1878 1981 | a1 54
ﬁz__za Iumlmmu 23 11|68 |43 4 17.50 2040 | 112 180
Es 24|Mmdm | 22 |47 | &8 | 43 2 18.50 21.30 168 217
4 | 25 |Navadra 21 (67 |60 |16 | 24 2080 | 2240 183 T oagme
65 | 26 |Hani Kundal 21 |55 | 71 |28 | 54 2003 21,90 183 209
66| 27 |Navibander 21 |2 | 60 | 47 10 | 1950 2050 | 183 | 176
67 | 28 [Okha 2 (e a1 1940 | 2080 | 150 (T
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68 | 29 [Okhamadni 22 69 | & 12 14.00 20.20 129 159
60 | 30 |Poladiya 23 60 | 12 | 120 20.36 22.00 174 215
70 | 31 |Ratabho 22 B8 | 71| 2 70 17.50 19.40 123 154
71 | 32 [Roman 22 171 |28 140 17.10 20,00 123 172
72 | 33 [Sanodar 2 [aE 72| ) 22.48 24.10 197 254
73 | 34 |Sinaj [ 3w 3 57 20.78 21.84 183 207
74 | 35 [Suvarda 2 (23|70 | 7 80 20.20 21.50 166 196
75 | 36 |Surajvar] 23 | 14 [ 70 | 39 ) 1950 | 2200 184 268
ORISSA =
76 | 1 [Chandipur 21 (328 [ 1 5 15.18 18.50 120 178
77 | 2 [Chatrapur 19 [ 18|88 |58 9 14,40 650 | 106 1508
78 | 3 Damanjodi 19 |49 |83 | 0| 1325 1863 | 1998 150 187
79 | 4 |Gopalpur 19 (6|84 [sa| 7 | 1620 1810 | 124 e |
| 80 | 5 [Paradwip 20 |23 |86 |91 [ 18.20 2000 || 188 | @t
81| 6 [Pun 19 |48 | B5 | 480 2 1'?'.'5'(:'«"1_ 18.80 137 166
MAHARASHTRA
82 | 1 |AlamprabhuPalhar® [ 16 [ 46 | 74 |22 | 700 | 2060 2110 164 178
83 | 2 |Amber 17 (36| 7a | 19 960 23.00 23.40 237 246
84 | 3 [Brahmanwel 21 [ 1074 [ 1 600 2310 | 23860 278 269
85 |74 |Chakia 21 |19 | 7a | 19| 380 2370 24,60 242 270
B6 | 5 [Chalkewadi 17 (36|73 | 49 | 1160 2020 | 2060 206 201
B7 | & |Dhalgaon W | 8|74 (59| 80 | 2120 | 2190 216 234
B8 | 7 |Dongerwadl 16 | 56 | 74 | 48 B20 | 2007 | 2106 | 167 190 |
B0 | 8 [Gawolwodi 20 | 6|73 | 43| 7a0 18.00 19.60 BT ) 164
80 | 9 |Gudo Panchagani w | 7| 735 903 19.80 21,30 178 223
9% | 10 {Kamravad 21 | 35|74 | 45 | 30D 18.10 1870 141 152
92 |11 [Kas 17 | 44|73 |49 | 1240 19.50 20.20 173 189
a3 | 12 [Kavadya Donger 19 | 17832 510 | 28| A0 218 i
- 84 | 13 [Khandko 19 | 8|7 | % 920 | 1960 21.30 146 | 187
85 | 14 [Kolgaon * 18 (60 |74 | 43 | 800 20,50 21.00 A7 180
86 | 16 |[Kothell 16 |58 | va | 58 780 17.80 18,10 164 i
a7 | 16 |Lonavia 18 [47 |73 | 23| 560 15.50 17.70 122 176
98 | 17 |Mander Deo B | 2|73 [ 53| 1280 19,40 19.80 153 163
g9 | 18 |Matrewadi * 7 [ 1273 |56 &% 20.80 21.10 21 218
100 | 19 Molha 21 | 24|77 |21 | wrs 18.70 18.10 146 154
101 20 |Panchagani 17 |85 | 73 | 48 | 1372 18.40 1970 | 133 160
102 21 |Raipur 2 | 2|7 | 22| sd0 1880 | 1950 162 173
103 22 [Sautada * 18 | 48|75 | 20 800 21,20 21.90 167 182
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"104 | 23 [Takar Moull 21 [ 3|73 | s8] 600 2080 [ 2190 186 185 |

105 | 24 [Thoseghar 7 | 35| 73 | 53 [ 1140 2170 | 2330 238 287

106 | 26 [Vijyadurg 16 | a0 | 73 | 20 100 19.60 20.60 207 225

107 | 26 [Vankusawado * 17 [ 27 [ 73 [ 50 | 1100 21.20 21,70 231 247

108 [ 27 Varekarwadi 17 | 13| 73 | 58 820 21.04 21,50 257 264

ANDHRA PRADESH

0] [Eadl'ﬂmpalliﬂcﬂmu' 4 | 85| 7 | 24 440 21.30 21,80 248 255

10| 2 Bhimunipatnam 17 | 54| 8 |27 100 1910 | 2010 195 229

11| 3 [Banderapali * 15| 1[78 438 20.79 21.60 240 265

12| 4 [Borampalll® 14 [ 30 |77 550 19.4D 20.00 183 | 176

13| & Burugula® 15 | 8|77 | & 540 1840 | 1910 147 163

114 | 6 |Ghinnabobalyapall = | 13 | 67 | 77 | 37 750 18.50 10.00 132 m

116| 7 Mamalamadugu!® | 14 | 49 | 78 | 23 195 17.60 18.30 161 184

116 | 8 Jomalamadugull® | 14 | 46 | 78 | 22 220 18.60 10,40 165 183

'117| 9 Wangamgunila 1% (% |7 | 8 300 16.02 16.60 149 164

118] 10 [Kadavakall * 14 48 |77 | %6 340 2210 2230 ] [t

118 11 |[Kakulakenda FH S ECNE OE1 2310 25.00 33z 404

120 12 [Kondamithipalii * 5[ 3|7 3 440 222 | 2200 252 T |

121 13 |Lachambavi 16 |27 |79 | 19 280 15.40 1760 ai 150

122 14" Madugupali W a2 |7 | ™ 44D 1830 | 2010 169 187

123| 15 [M.P.R, Dam W |54 |7 [25 | 450 1990 [ 20.70 228 245

124 | 18 ]hl'mﬂkbva!ai 14 | 15 | 77 | 32 600 2020 | 208D 201 216

125 17 ‘lumlaum’i"u'a‘ ’ 4 | 7|77 |3 757 72080 2310 278 288

126 | 18 |Narasimhakonda 14 [ 30|79 |82 100 2010 | 2250 186 T

127 | 19 |Nazewrabad * A7 || 7 | 66 | o6l 21.00 21.60 = | 189

128 | 20 [Pampanoor Thanda *| 14 | 38 | 77 | 24 490 19.60 | 20.10 182 194

120 21 [Payalakuntia 4 [53|70 | 2 340 2010 20,40 230 241

130 22 iﬁuunpm- 4 | 0|7 |48 540 17.70 18.00 149 156

191] 23 Eqmmgﬂh TR ERED 667 19.50 2080 | 205 246

1321 24" |Ramagir i 4 (22|77 | 2 550 19,40 20,20 190 213

133| 25 |§Inmnarmla 14 |48 |77 |44 268 23.80 24.20 66 v

134 és_E__ imadugula * 14 |22 | 77 |82 | 540 72.20 2250 260 267

135| 27 [Talaricheruvu * 14 |57 |78 [ 3 360 18,17 | 10.30 144 178

136 | 28 [Tirumala 13 (40 [ 79 |22 880 20.40 21.90 276 282

137 | 29 [Tirumalayapall 4 (84|78 [ 1 451 | 1000 20,60 154 195

1381 30 Wajrakarur 14 (58|77 |18 507 19.46 20.90 173 205

RAJASTHAN

138] 1 [Bevgarh ElEEES [ 8B | 213 151 I
b= =

N
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0 140] 2 [Damotar 24 7] 7A] 42 540 18.80 19,50 149 163 h
147| 3 IHarshnaih * 27 [0 75 [ 0| @0 2062 2260 200 =y
1424 JaiEaimer 26 | sa| 70 | 55| 23 17.80 19,50 159 202
143] & [aswanihgad 24 47| 73 | 28| 940 | 1890 18.40 142 152
44| B [Khodal 26 | 22071 [ 13 200 1700 18.50 135 170
145 7 Mahangarh 27 | V| 70 | 1a| 186 1550 | 17.50 17 161
146 8 Phalodi 27 | 772 20| 2|0 17.40 1820 | 142 185
LAKSHADWEEP
7] 1 TAgaini o[8[ 72 ] 11 1 18.40 19.50 178 208
1481 2 [Amini N | 7|72 | 48 Fl 17.40 . 140 >150
148 3 [Bilra 11|85 2| 12 4 16.50 W3 | 73 260
150 4 [Chetiat 1| 43| 72 | 43 a 15.00 20.04 172 205
151 5 [Kadmat 1 | 13| 72 | &7 1 18.00 19.40 160 211
152| & |Kalpeni W | 57|30 1 | 1620 18.50 125 182
1537 ilﬁavnmt'li 0 [ 32| 72|38 | 3 18.00 1860 1681 206
*15‘11 a_ [Minicay g | 7|73 4 1 1740 | >i7.4 162 =162
[KARNATAKA
156] 1 ||aua. Hilis 13 [26[ 75 [ 45 | 1768 26.80 27.60 498 532
156] 2 Iaammanalwm 13 | 17|76 | 38 840 18.10 19,40 128 151
157 3 }cmamauj A |48 75 | 3 710 21.40 22,80 189 230
156 4 Chikodi © 6 | 25|74 |35 | 769 2320 2350 264 272
159| 5 [Godekere * 13 [ 2D | 76 | 40 978 1860 19.80 185 157
100 6 Gokak 16 | 7|74 |47 716 18.20 21.40 168 228
181 7 |Hanamsagar 15 [ 54|78 | 2 718 2060 | 2270 7a 210
162 | 8 |Hanumanahaili 15 | 85| T4 | 43 a02 20.30 2210 165 213
1639 [Horl* 17 | 7|76 | 44 620 19.80 20.10 173 160
164 | 10 [Haradenahall 12 |51 |76 | 12 1030 18.50 19.70 127 151
165| 11 [Jogimatti 14 | 10|76 [ 24 | 1120 30.30 3130 498 583
166 | 12 |Khanderayanahalli® | 14 | 30 | 75 | 45 629 2020 20,30 153 185
167 | 13 [Khamkarhattl * 15 | 45 | 74 | 35 863 | 200 | 20.80 150 169
168 | 14 [Malgall 165 | 49|75 [ 54 80 18.60 21.90 156 219
168 | 15 ]mmm 16 [ 58| 74 | 28 926 24.30 2620 252 a7
170 16 |Mavinhunda 16 | 25 | 74 | 48 787 2213 - 212 =212
(77| 17 [Sangundi 6 [ 15|75 |44 | 6% 1870|2040 152 163
172 | 18 |Samadevarahatll 16 [ B3 [ 78 | 3 620 17.50 18.70 131 155
173 19 |Arasinagund 14 | 28 | 76 | 50 : 27.00 . 352
174 | 20 |Bullenahall 1 13 [ 25 [ 76 [ 4 ' = 21.20 R 168
176 | 21 |Bullenahall 2 13 [ 2876 [ - 20.34 : 195

L3 A
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176 | 22 [Gujanur NEAERED - 23.35 - 240
177 | 23 Jogimatul M| ][ 76 | 28 )= 31.03 - 582
78] 24 [Madikanpura 14 [ 13| 76 | 27 . 2113 . 365
1789 | 25 Sogi A M| 56] 75 | 58 - 26,56 - 415
180 [ 26 [Sop B 14| 54|75 | 59 . 24.48 . 2n
KERALA
181 1 [Kanjcode 10 |47 |76 [49 130 22,60 2370 218 249
12| 2 iKalasanunth 8 |51 |77 |10 1160 23720 24.50 251 300
|181] 3 |Kn1uhalarmr.lu 8|40 |76 (56 | 1000 16,80 17,60 146 7 S
184 4 [Kottamala 10 [40 |76 | 36 150 19.20 20.50 154 187
165| 5 [Kollathora W[ 770 |3 | 750 16.70 20.70 707 243
186 6 |Kulathummedu 9 |44 |77 [13 | 1040 19.00 22.02 180 239
187 7 |Kuttikanam 8 |35 |76 |58 | 1000 16.50 16.00 140 181
188| @ |Nallasingam " | 8|7 (48 | 84 2280 | 24,10 324 a7
189 @ ipamnaumm g |32 |76 |57 950 20,20 20,90 258 285
190 | 10 ianrnpd-:nllmudu 9 |54 [77 |12 | 1160 26,40 | 28.40 A47 525
191 M |Pmucl 8|46 |77 | 8 1074 18,50 18.70 18 220
192] 12 Fu]ﬂl:anam 9 (44 [76 |52 | 100 18.20 18.50 178 w7
193] 13 |Ramakalmodu 9 |49 |77 |14 920 29,10 2970 6§32 534
194] 14 [Senapaihi B R 1240 19.30 20.70 192 233
195 | 15 [Sakkulathumedu 8 |52 [77 [13 | 1040 28,56 28.63 531 533
196 | 16 |Tolanur 10 |42 |76 |30 100 15,70 17.20 116 157
MADHYA PRADESH
197 1 Damgodrani 2|58 [10] 860 18.20 18.70 130 164
198 | 2 |Kheda 22|38 |75 |38 618 18.50 19.70 126 162
108 3 [Kuko 21 |30 |77 (28 | 1118 19.00 20.40 157 194
200{ 4 [Mahuria* 23 (50 |76 | & 504 19.00 19,50 171 181
201 5 |Mamatkheda 23 (45|75 | 3 | 56D 20.04 21.49 160 202
202| 6 [Nagda® 2 |53|76 | 3 700 22.50 23.50 219 245
200 7 Sendnwa 21 |38 | 75 540 | 1810 18.10 163 183
204 8 [Valyarpani 21 | @ |74 |57 805 18.50 19,80 174 215
WEST BENGAL
205 1 iFramgun{' 21 |34 | BB |15 RLEL] 18,25 147 158
206| 2 |Gangﬂ Sagar® 21 |37 |88 | 4 | 17.40 18.10 155 173
ANDAMAN & NICOBAR ISLANDS
ﬂ 1 Il(e-atir_:anim | [ |15 |92 Idﬁ ] EJ w.usl 15,01 114 175
UTTARANCHAL
Toa| 1 annkhur [‘:’m [ 4 |1'u [37 | a4 [ TE0E[ 2001 144 181
\-_Nnu: * 25 m mast; Sorlal No. 19 to 26 In Karnataka with 30 m mast (KPCL & NAL mast) K g
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Appendix - lll
ESTIMATED POTENTIAL OF WIND ENERGY '
L (WPD Range >150 Wim2 C.F13%)
No.of 30 m 40 m 50 m
Sl. No State& Station Sites |28 | agl. | agl |
In MW
| [TAMIL NADU il
1 Edayarpalayam 10 187.6 187.6 187.5
2 Andipatti 6 3491 | 349.0 | 350.7
3 Alaglapandiapuram 9 386.8 | 386.7 386.7
4 Maivadi =1 2373 | 237.3| 2312
5 Onamakulam 3 4642 | 4642 464.2
= Pongalur B 1567 | 156.7 | 156.7
7 Poolvadi B | 2965| 296.5 296.5
8  |Pusarippatti =3 3144 | 3143 | 3143
9 OUapidaram 8 168.2 | 168.2 168.2
10 Ovari 3 209.3 211.7 2117
11 | Puliyamkulam 3 5737 | 5737 | 5737
12| Sankaneri | | T T
13 | Ennur 1 59.1 59.1 59.1
14 | Ayikudi 3 [ 2053 | 2055 2054
15 Naduvakkurichi 3 77.9 77.9 77.9
16 | Achankuttam 3 147.2 | 147.2 147 .2
TOTAL 75 4005.5 | 4007.8 | 4009.2
[} GUJARAT
17 Jafrabad 8 | 1371 228.2 | 2553
18 | Okha 17 | 219.0| 2682 | 277.8
19 |Jamanvada 10 | 11000 | 1100.3 | 1100.2
20 Mundra 9 1794 ~403.3 630.3
21 Motisndholi 11 663.0| 7504 | 8574
22 |Bamanbore 10 686.5 | 690.2| 6903
23  |Dhank 9 | 4915| 496.6| 4971
24 |Kukma | 15 | 3940 4149 4148
25 Sanodar 9 1746 | 4873 | 4971
26 | Navibander 2 - 18.8 341
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27 | Surajbari 18 [ 563.5| 563.5] 563.6
28 Bhandariya 9 4416 | 4476 | 4476
28 Haripar i 429 | 307.5 311.2
30 | Amrapur 10 - | 2940| 3752
31 |Kalyanpur 9 | 4324 | 433.8| 4338
TOTAL 155 5525.5 | 6944.6 | 7385.8
1] ANDHRA PRADESH
32 | Jamalamadugu 9 | 380 | 384 | 390
33 | Kadavakallu 8 290 | 301 | 302
34 Kandamedepalli 14 48.7 58.0 59.3
~ 35 [ Nallakonda 6 312 | 389 57.6
36 | Ramagiri 10 322 | 319 | 328
37 | Pampanoor Tanda 6 10.5 14.5 14.5
38 | MPR Dam 6 19.7 509 | 50.9
ag Nazirabad B 1.9 19 9.7
40 Bhimunipatanam 6 27.8 31.7 327
= TOTAL 71 239.0 | 296.3 | 326.7
v KARNATAKA
41 | Chikkodi 9 | 290 280 29.0
42 | Joggimatti 10 | 1073 | 2626 | 286.7
43 | Hanamsagar . G G 77 154 15.7
44 | Horti 9 116 | 183 44.5
45 | Gogak 7 9.5 11.6 21.7
46 | Sangundi 3 179 | 178 Tha.
47 | Khanderayanahalli 2 | 8.3 13.0 16.1
48 | Khamkarkatti 4 262 | 56.0 95.0
49 | Hanumankatti 2 612 611 | 61.0
| 50 |B.B.Hils 2| 228 | 225 | 226 |
51 Chalamatti — P O 152 | 15.2
52 Kappata Hills 3 3698 | 3686 | 372.2
¥ TOTAL 55 688.0 | 891.2 | 1003.6
Vv MADHYA PRADESH
53 | Kukru 13 37.0 41.0 | S50
54 | Mahuria B 13.0 37.8 56.0
55 |Sendhwa 16 | 60 | 187 | 37.0
TOTAL 40 56.0 97.5 | 148.0
N 7
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Vi MAHARASHTRA
56 | Alamprabhupathar 5 10.2 13.9 15.6
b7 Dhalagaon 13 45.4 78.7 107.1
a8 Gude Panchggani 11 82.5 20.0 97.8
59 Khandkha 11 32_._3_ 108.2 1442
60 Kolgaon 26 | 533| 819 152.6
61 Kotoli 16 53.0 69.5 94 2
62 Lonavale 10 11.6 15.4 18.1
63 Matrewadi 11 729 82.6 89.7
64 Motha 7 204 | 325 55.8
65 Sauthada T 40.0 £69.5 138.5
66 Vankusavade 9| 738] 926 116.6
67 | Vijayadurg 5 16.6 271 784
68 | Thoseghar 10 86.3 89.5 89.5
TOTAL 141 648.8 | 851.3 | 1200.2
Vil RAJASTHAN
69 Jaisalmer 4 | 700 70.0 70.0 |
70 Devagarh 12 100 94.8 138.0
T Phalodi 3 126.0 126.0 126.0
TOTAL 19 206.0 | 290.8 334.0
Vi WEST BENGAL
72 | Ganga Sagar 11 | 220| 550 1140
IX ORISSA
73 Damanjodi 11 60.0 70.0 75.0
74 Puri 8 17.0 19.0 240
i TOTAL 19 77.0 89.0 99.0
X KERALA
75 | Kanjikkode 4| 2853| 2852 2850
TOTAL 4 285.3 | 285.2 285.0
GRAND TOTAL 590 (11753.1 [13808.7 | 14906.0
N Y,
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Appendix - IV
MEMBERS OF RESEARCH AND DEVELOPMENT COUNGIL
1 |Dr. V. Siddhartha, Secretariat of SA to RM,
Adviser DRDO & OSD Ministry of Defence
(Chairman, RC) New Delhi - 110 011.
2 |Shri Ajit K. Gupta, Ministry of Non-Conventional Energy Sources,
Adviser, Power Group Government of India,
New Delhi — 110 003.
3 |Dr. R.V. Krishnan, National Aerospace Laboratories,
Head, Materials Science Dn. & | Viman-Pura (Kedihally),
Adviser (Mgt. & Admn.) Bangalore - 560 017.
4 |Prof. Sujay Basu, School of Energy Studies,
Director Jadavpur University,
Kolkatta - 700 032.
5 |Dr. K.A, Fathima, Electronics Research and Development
Addilional Director & Head, Centre of India,
Power Electronic Groups Thiruvananthapuram - 695 033.
6 [Shri. J. Shanmugasundram, Structural Engineering Research Centre,
Assl.Director (Wind Engineering) | CSIR Campus, Taramani,
Chennal - 600 113.
7 |Dr. S, Rangarajan, A-41, Industrial Estate |l stage,
Wind Energy Expert Peenya, Bangalore - 560 058.
8 |Shri. L.E. D'Cruz, Enercon (India) Lid.,
Wind Energy Consuitant Andheri (West)
; Mumbai - 400 053.
9 |Dr. R.P. Gupta, Centre for Energy Technology.,
Wind Energy Expert Osmania University,
Hyderabad - 500 007.
10 |Executive Direclor Cenlre for Wind Energy Technology,
Chennai - 600 101.
11 [Shri. N.S. Prasad, Unit Chief Centre for Wind Energy Technology,
(Secretary, RC) Chennal - 600 101.
/
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Appendix-V

TERMS OF REFERENCE TO RC AND GENERIC AREAS OF R&D ACTIVITIES
Terms of Reference

Guide the formulalion of the Research, Developmenl, Test and Evaluation
(RDT&E) programmes/projects of the Centre, and approve them.

1
2

Recommend the annual and rolling 5-year budget of RDT&E activities of
C-WET for approval by the Governing Council,

Guide lhe establishment of the inter-linkages and networking of C-WET
with other R&D institutions, l|aboratories and academic bodies as
necessary (o implement the approved RDT&E programmes of C-WET.

Closely monitor and review the implementalion of each RDT&E project,
and report progress periodically to Gaverning Council.

Any other functions as may be assigned lo the RC by the Governing
Council from time-lo-lime.

GENERIC AREAS OF RESEARCH & DEVELOPMENT

Wind Resource Assessment and related studies.

A. | Wind Atlas, and Madeling ! therefure

 B. Feaslblllty of Off-shore Wind Power
C. | Other studies (eg. Kargil, GIS)

Improvement in the performance of axﬁfﬁtﬁ grlll:i' connected wind |
turbine installations.

Optimal Blade Angle studies

Failure analysis of Gear-boxes

Development of Advanced Static Var Ecmpf:fri sator
Grid related Inueslngalkzns

mlo olo|>

Operation and Maintenance (eg. Corrosion, Lighting protection)

Wlnd Diesel Systems for off-grid areas.

A. | Development of prototype of Wind Diesel H:-.vbnd Systam

B. | Feasibility of deployment in Andaman & Nicobar Islands

Technology Support to Wind Power Industry and Manpower Training.

Wind Power System performance evaluation facilities and Technology
Demonstration Wind Farms

Research and Advanced Technology Development.

Such as: Blade Design and Development
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Appendix - VI
MEMBERS OF STEERING COMMITTEE
1 Shri P.M. Nair, Ministry of Non-Conventional Energy Sources,
Secretary, Government of India,
(Chairman, SC) New Delhi - 110 003,
2 [Shri C.8. Rao, Ministry of Non-Conventional Eneray Sources,
Financlal Adviser Government of India,
New Delhi — 110 003.
3 |Shri Ajit K. Gupta, Ministry of Non-Conventional Energy Sources,
Adviser,Power Group Government of India,
New Delhi — 110 003,
4 |Shri R. Satapathy Tamil Nadu Energy Development Agency,
Chairman & Mg. Director Chennai - 600 006
5 |Representative of DANIDA Royal Danish Embassy, New Delhi - 110 011.
6 |Danish Technical Consullant | RISO National Laboratory,
for the Project Denmark.
7 |Danish Project Monitoring L&T Ramball,
Consultant for the Project Denmark / Chennai.
8 |Dr. V. Bakthavatsalam Indian Renewable Energy Development Agency,
Managing Director New Delhi- 110 003.
9 |Deputy Director-General Bureau of Indian Standards,
New Delhi- 110 002,
10 |Prof. Sujay Basu, School of Energy Studies,
Director Jadavpur University, Kolkatta — 700 032,
11 |Shri Sarvesh Kumar Indian Wind Turbine Manufaclurers Association,
Chairman Chennai ~ 600 008,
12 ' Shri K, Kasthuri Rangaian Wind Power Producers Assoclation,
Hon, Secretary Chennai - 600 004,
13 |Execulive Director Centre for Wind Energy Technology,
(Member-Secretary) Chennai - 600 101.
o

3s




CENTRE FORWIND ENERGY TECHNOLOGY

g *‘\
Founder {Late) Phome  E32 30047
K GNANANANDULL, G DAFCA Hes A3 2520
o K. Guananandulu & Co., i
K. NARASIMIAM, BA. FCA. CHARTERED ACCOUNTANTS Residence,
Managen: 682, MOUNT ROAD, 20.21, Madicy Rond,
K, RAMAKRISHNA MADRAS - 600 006. T-Nagas,
K. RAVISHAKKAR M ras - GG 0LT,

AUDITORS REPORT Appendix - VIl

To

The Governing Council,

Centre for Wind Energy Technology,
R-8, North Main Road,

Anna Nagar West Extension,
Chennai - 600 101,

We have audited the attached Balance Sheet of Centre for Wind Energy
Technology as at 31" March 2001, Receipts and Payments Account and Income and
Expenditure Account for the year ended as on that date along with notes on accounts
annexed there to. As required by the Tamil Nadu Societies Registration Act, 1975 and
Tamil Nadu Societies Registration Rules, 1978, we report that:

i We have obtained all the information and explanalion, which to the best of our
knowledge and belief were necessary for the purpose of audit,

2. In our opinion, proper books of account as required by law have been kept by the
Centre for Wind Energy Technology so far as it appears from our examination of
the books.

oL The Balance Sheet, Receipis and Payments Account and Income and
Expenditure Account dealt with by this report are in agreement with the books of
account.

4. In our opinion and to the best of our informaltion and according lo the explanations
given to us, the said accounts read together wilth the accounling policies and
notes thereon, give the Information required by the Tamil Nadu Sociefies
Registration Act, 1975 and Tamil Nadu Societies Registration Rules, 1978, in the
manner so required and give a true and fair view:

(i)  In the case of the Balance Sheet, of the state of affairs of the Centre for
Wind Energy Technology as at 31* March 2001
and
(i) In the case of the Income and Expenditure Account of the excess of
Expendilure over Income of the Centre for Wind Energy Technology for the
year ended on hat date.

For K.Gnananandulu & Co.,
Chartered Accountants

Place : Chennal. (K.NARASIMHAM)
Date :13.08.2001 Partner.
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K. RAVISHIANKAR Malras - 600 017

A% 19 57

682, MOUNT ROAD, 2021, Mudlcy Romd,
T-Magar,

Date
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ANNEXURE TO THE AUDITORS REPORT

. The Centre for Wind Energy Technology has maintained proper records showing

full particulars including quantitative detalls and situation of fixed assets, The said
fixed assets have been verified by the management at the end of the year. No
material discrepancies have been noliced on such physical verification. None of
the assets have been revalued during the year,

As per the informalion furnished, the Centre for Wind Energy Technology has nol
taken any loans, secured or unsecured from companies, firms or other parties, No
Morigage or Charge has been created on the Assels of Centre for Wind Energy
Technology.

As per the information furnished, the Centre for Wind Energy Technology has not
given any |oans, secured or unsecured to companies, firms or other parties. No
loan / advance in the nature of loans other than advance lo staff and advance to
Wind Resource Assessment Project have been given by the Centre for Wind
Energy Technology. The said advances are free from interest.

. In our opinion and according to the information and explanalions given to us, there

are adequate internal control procedures commensurate with the size and the
nature of its operation with respect to purchase of instrumenls, equipment and
other assels,

A firm of Chartered Accountants has conducted the Internal Audit of the Centre for
Wind Energy Technology and taking into consideration the size and nature of its
business; the scope and coverage are considered adequate.

The Centre for Wind Energy Technology has been generally regular in depositing
slatutory dues with the appropriate authorities.

As per the records of the Centre for Wind Energy Technology and the information
and explanations given to us, no personal expenses have been charged lo
Revenue Account other than those payable under contractual obligation or in

accordance with generally accepted practice.

For K.Gnananandulu & Co.,
Chartered Accounlants

Place : Chennai. (K.NARASIMHAM)

1 13.08.2001 Partner.
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BALANCE SHEET AS AT 31°" March 2001
o — = A ~_{valueinRs.)
Schedule As at As at
Svlise ot Eunts No. | 31.03.2001 | 31.03.2000
1 |Capital Fund 1 | 37118, 835 20,8086, 957
2 |Corpus Fund = 1,990,199
Total SN 139,105,034 ZE.BGE.BET
Application of Funds
1 |Fixed Assets:
Gross Block i 4 | 19,750,505 10,384,971
_1Less Deprecialion 1,671,497 | 582, ?E-5
~ [Net Block 18,079,008 | 9,802,206
Add: Capital Work in Progress 0 2,110,116
] 18,079,008 | 11, 912,322
2 |Current Assels:

Cash and Bank Balance 2 8,344 474 4,192,854
 |Loans and Advances — 3 613,154 407, 395
SIS P 8,957,628 4,600,249
 |Less: ‘Current Liabilities _ | Ef 2,493 502 1 EBE 488

Net Current Assets ek — 6,464,036 2,913,761

3 |Deferred Revenue Expenditure to the 5 470,906 138,337
extent not written off
4 |Excess of Expendilure over Income 14,091,084 5,842,537

(Balance carried from Income and

Expenditure Account)
| ~ Total | 39,105,034 | 20,806,957
| |Notes on Amunts |= s o

For Cantre for Wind Energy Techmlnmr Ag per our Reporl aftached
for K.Gnananandulu & Co,,
Charlered Accountants
A, Jayaraman K.J. Bundararajamoorihy
General Manager (F&A) Special Officer {Cdn.)
K. NARASIMHAM
Partner
Ajit K. Gupta P.M, Nair
Execulive Diractor President / Chairman
Place : Chennai
Date : 13.08.2001
2
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INCOME AND EXPENDITURE ACCOUNT
FOR THE YEAR ENDED 31.03.2001
SE'LE:HIE Current Year |Previous Year
ilncnme: = - = === ;
|Fees from Services A 1750000 | - |
Other Income 8 586,068 | 379,866
Total = 2, 335 058 m :EB.BEE_
Expanditura -
Employees F Remunera!tﬂn 9 3,732,279 2,335,421
Travel & conveyance 10 941,284 979,313
Project Expenses 1" 490,955 118,699
Administration and Other Expenses 12 1,982,924 1,593,110
Depreciation . 5 | 1088732 | 582407
Deferred Revenue Expencflture wntlen off 4 177,5 543 | f— _@ E‘E
Total - 8,413, 717 _ 5 658,975
Eagga?s_ of Expendlture aver - Income 5,&_??.559 5,279,109
Prior parmd axpenses 180,689 -
\Carpus Fund carried lo Balance Sheet 1,990,188 -
Balance brought forward from previous year | | 5842537 | 563428
Elalanr.ﬂ carried to Balanca Shaat 14, 091 034 5,842,537
LNutes on Af;(:ounis _____ da ’ _13 = ' i
Far Centre for Wind Energy Technology As per our Report altached
for K.Gnananandulu & Co,,
Chartored Accountants
A, Joyaraman K.J. Sundararajamoorthy
General Manager (F&A) Special Officer (Cdn.)
K. NARASIMHAM
Partner
Ajit K, Gupla P.M. Mair
Execulive Direclor President / Chalrman
Place: Chennal
Dale: 13.08.2001
N
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RECEIPTS AND PAYMENTS ACCOUNT FOR THE YEAR ENDED 31°" MARCH 2001

(Value in Rs.)

[ Current Year |Previous Year
l. Opening Balance 4,192,854 7,193,639
Il. Receipts =
i Grants-in-aid for C-WET 12,460,000 | 5,000,000
| Grants-in-aid for WRA Projects 3, 475,000 6,100,000
Fees for services 1,760,000 | -
Fees received in advance 832,415 643,050
Other income 586,058 379,866
Other receipts = 101,725 50,212
Total Recelpts 19,205,198 12,173,128
Total funds available (I + Ii) 23,398,052 | 1,93,66,767
1Il. Payments -
(a) For C-WET : ey =
Employees Remuneration 3,539,645 2,091,525
Travel and Conveyance 820,787 986,773 |
__Administration and Other Expenses 2,150,380 1,540,434
Project expenses = 317,414 118,689
Deposit & Advance 307,484 79,443
Capital Expendilure 3,394 366 2,357,764
Capital work in progress - 2,087,453
Deferred Revenue Expendilure 508,921 _ 151,823
Total 11,139,007 9,413,914
(b) For Other Projects
WESP Account (balance amount) 101,725
Expenditure on WRA Projects 3,849 663 5,498,275
i Expenditure on Consultancy Project 15 433 159,999
_Refund of Security Deposit £a 49,425 | -
~ Total 3914571 | 5,759,999
~__Total Payments Iil {a) + lll (b) 15,053,578 | 15,173,913
|IV. Closing Balance
Bank Balance - Current Account ) 5,743,304 4,192,839
Corpus Fund Deposit A«::caunt 2,600,000 -
Stamps on hand 1,170 15
For Centre for Wind Energy Technology As per our Report attached
for K.Gnananandulu & Co.,
Charlered Accountants
A. Jayaraman K.J. Sundararajamoorihy
General Manager (F&A) Special Officer (Cdn.)
K. NARASIMHAM
Parnnar

Ajit K. Gupta P.M. Nair
Execulive Director Prasident / Chalrman
Place: Chennai

Date: 13.08.2001
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Schedule 1: Capital fund:
(Value in Rs.)
As at 31.03.2001| As at 31.03.2000]
|Grants-in-aid from Govt. of India 25,460,000 13,000,000
Instruments and Equipment received from 5,832,922 2,085,044
DANIDA /RISO, free of cost
Assels taken over from WESP (IITM-FRU), 5,721,913 5721813
Bangalore as per order of MNES, Gowt. of India.
Total 37,114,835 20,806,957

Schedule 2: Cash and Bank Balance :

As at 31.03.2001| As at 31.03.2000
|Cash on hand Nil Nil
Slamps on hand 1,170 15
[Balance with scheduled bank on: = _ __

Current account 5,743,304 4,192,838
Term Deposit (Corpus fund) 2,600,000 -
Total 8,344,474 4,192,854
Schedule 3: Loans and Advances:
L As at 31.03.2001| As at 31.03.2000
Imprest Advance e i = 2,401
Rent advance 231,750 198,000
Advance for Diesel 461 3,594
Advance to Staff - 21,275
Advance to WRA Projects 676 | 101,725
\Other Advances iy 120,990 =
Telephone deposit 36,200 21,000
Security deposit 17,200 18,150
Tax Deducted at Source 130,496 33,825
E‘repaiﬁ Expenses 18,884 -
Due from MNES 126,651 -
Interest accrued on Corpus Fund Deposit 1,496 -
Others: Slock of Stationery 28,350 7425
Total 613,154 407,395
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Schedule 5: Deferred Revenue Expenditure (Value in Rs,)
As at 31.03.2001 As at 31.03.2000
Parlition and other works 138,337 35,119
Add : Additions during the year 510,112 153,233
Less : Wrilten off during the year 177,543 ~ 50,015
= I 470,906 | 138,337 |
Schedule 6: Current liabilities: g =
As at 31.03.2001, As at 31.03.2000
Liabilities for expenses 598,959 353,702
Income Tax deductled at source 7,189 9,211
Salary recoveries 28,248 37,643
Security deposit 13,440 62,865 |
ILiabilities to suppliers . 118,831 104,466
IBalance of Grants-in-Aid for Projects 227,062 601,725
Fees received in- advance — 1499893 | 516,876
Total 2,493,592 1,686,488
Schedule 7: Fees for Services:
Current Year| Previous Year,
Fees for Testing 1,420,000 -
Fees for Wind Resources Assessment 330,000 -
Total 1,750,000 .
Schedule 8: Other Income: -
Interest on Term Deposits with Bank 308,247 281,506
Sale of Books / Dala 272,500 -
Other Income 4311 88,360 |
Total 586,058 379,866
Schedule 9: Employees Remuneration
i Current Yearl  Previous Year|
Salaries & Allowances ) 3,268,236 1,801,013
Wages & labour charges 256,317 250,905
Contribution to Provident Fund 58,181 86,897
Contribution to Pension & Graluity 73,122 80,762
Medical Reimbursement 31,208 5,041
Slaff Welfare expense 21,625 10,813
Bonus & Ex-gratia 23,590 -
Total 3,732,279 2,335,431
— J
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Schedule 10: Travel & Conveyance:

(Value in Rs.)

Current Year,  Previous Year
Travel & conveyance 819,437 881,361
Taxi hire charges 121,847 97,952
Total 941,284 979,313
Schedule 11: Project Expenses:
Current Year|  Previous Year
WTTS Expenses 319,870 -
Field Testing Expenses - 118,699
Consultancy Projecls 171,085 ~
Total 490,955 118,699
Schedule 12: Administration and other expenses:

) = Current Year,  Previous Year,
Rent for Office Building 2 420,300 353,700
IMeeting and Seminar expenses 77,182 157,022
Electricity charges 90,666 77,953
Vehicle Maintenance 85,189 70,964
Guesthouse Maintenance 97,730 111,965
Postage & Courier charges 45,330 23,207
Printing & Stationeries 134,311 118,574
Internet expenses i 5,500 12,500
'Telephone charges 392,006 289,804
Books & periodicals 138,744 10,757
Training and Development 47,434 83,472
Auditors remuneration - for Audit 12,600 7,000
Auditors remuneration — for other services 11,550 3,000
lInternal audit fees - 20,900
Refreshment & hospitality 83,288 46,286
Advertisement 81,757 51,629
Office expenses & maintenance 108,318 77,475
Legal and Professional charges 6,500 10,000

itting Fees and Honorarium 24,600 18,600

Insurance 10,469 -
Repairs and Maintenance 63,288 -
Other expenses 25,262 58,202

Total 1,982,924 1,593,110

'\'.'
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Schedule 13: Notes forming part of Accounts

1. The Centre for Wind Energy Technology (C-WET) Is an Aulonomous
Institution of Ministry of Non-Conventional Energy Sources, Government of
India. The C-WET is formed as a Soclety on 18" February 1998 and
registered as a soclety under Section 10 of the Tamil Nadu Societies
Registration Act, 1975 on 21* March 1998 with the object to serve as the
technical focal point for Wind Power Development in India, support Research
and Development Programme, assess Wind Resources, establish Standards,
Testing and Certification of wind power systems, sub-systems and
components and undertake Human Resource Development Programmes.

2 All the income, movable and / or immovable properties of C-WET s solely
utlised and applied towards the promolion of objectives as sel forlh in the
Memorandum of Associalion and no profit thereof is paid or transferred
directly or indireclly by way of dividend, bonus, profit, or in any manner
whatscever, 1o the present or past members of C-WET or to any of them or in
any manner through anyone or more of the members. No members of
C-WET has any personal claim on any movable and/ or immovable properties
of C-WET or make any profit whatsoever, by virtue of his / her membership of
C-WET.

3 Significant Accounting Policies:

(8)  The accounts are prepared In accordance with the accounting principles
generally accepted in India,

(b)  The income and expendilure are provided in the accounts on accrual basis.

() Fixed Assels are capitalised at acquisition cost inclusive of directly
attributable cost. Depreciation on Fixed Assets is provided on Straight Line
Method at the rates prescribed under Schedule XIV of the Companies Act,
1956. Depreciation on additions to Fixed Assels is provided at pro-rata
basis. Mo depreciation is charged for the assets acquired on free of cost.
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10.

Grants-in-aid received during the year from Government of India for
establishment of C-WET has been accounted under the head “Capital Fund".
Corpus Fund to carryout various research and development activities / policy
studies; providing international assistance; or meeting incremental cost of
providing better staff allowance and amenities has been created during the
year with the approval of Governing Council (Sixth Meeting held on
26.03.2001) by transferring 50% of the fees for services and 100% of other
incomes. Accordingly, a sum of Rs. 19,90,199/- has been transferred to
Corpus Fund. However, a sum of Rs. 26 lakhs has been placed under Corpus
Fund Deposit for three years considering the fees received in advance.
Government of Tamil Nadu granted permission to enter-upon land measuring
about 4.41 acres at Survey No 657/1A2 at Pallikaranai Village, Tambaram
Taluk, Kancheepuram District for construction of Campus and taken
possession during March, 2001.

Amounts spent on partition works, venetian & vertical blinds, electrical fittings
and other interior decoration works have been treated as Deferred Revenue
Expenditure and proposed to be written off in four years. Accordingly a sum of
Rs. 1,77,543/- has charged to revenue account.

Provision towards Gratuity and Pension has been provided as per respective
rules / as per terms and conditions of deputation. Provision for Bonus has
been provided based on the rules applicable for Autonomous Institutions.

A sum of Rs. 15,098,290/ (includes TDS of Rs. 23,163/-) has been received in
advance for carrying out Provisional Type-Testing, Provisional Type
Certification and Wind Resource Assessment Study and a sum of Rs. 9,397/-
has been incurred for execution. As the projects are under execution stage,
the balance amount along with tax deducted at source has been classified as
Current Liabilities.

Prior period expenses of Rs. 1,80,689/- includes a sum of Rs. 1,76,866/- paid
for the release of advertisement in dailies for inauguration of C-WET on
06.12.1999.
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11. A request has been made to Government of India to retain sale value of Books
and Data for Research and Development, Wind Resource Assessment, policy
studies etc., and accordingly the same have been accounted under the head
income.

12.  Instruments & equipment and other assets worth Rs. 57,21,913/- is available to
carryout Wind Resource Assessment studies at Wind Resource Assessment
Project, Bangalore. The details are furnished below:

Sl No. | Description Value (Rs.)
1. | Computer, Instruments & Equipment 51,19,133
2. | Furniture & Fixtures 50,650
3. Vehicles 16,000
4, Instruments in Stores 5,36,130

Total 57,21,913
The details of instruments in Stores, for which no depreciation is charged
during the year as it is not put into use, are furnished below:
Sl. . ~ Value
No. Name of the item Quantity (Rs.)
1. | #40 Maximum Anemometers 38 1,24,086
2. | NRG # 200 P Wind Vanes (10 k) 13 82,871
3. | NRG # 200 P Wind Vanes (1 k) 10 75,857
4. | NRG Tall Towers (%) M) without Anchors 01 2,53,316
Total 5,36,130

13. A sum of Rs. 34,75,000/- has been released by Govt. of India to C-WET for
carrying out various Wind Energy Resource Programme. The balance of
Grants-in-aid of Rs. 2,27 062/- is shown under the head current liabilities. The
details are furnished below:

(Rs.)

Sl Name of the B:;agge Grants- Amt. B:;a::e

No. Project 01.04.2000 in-Aid | Utilized 31.03.2001

1. | Wind 201725 | 1625000 | 1648693 178032
Assessment Project |
2. | Micro Survey Project | 300000 | 1850000 | 2100970 49030
3. | North-Eastern 100000 -| 100000 -
Project
601725 | 3475000 | 3849663 227062
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14.  Tamil Nadu Energy Development Agency granted permission to enter-upon land
measuring about 8.64 acres at Ayyanaruthu and Panikerkulam Village, Kovilpatti
Taluk, Thoothukudi District for establishment of Wind Turbine Test Station and
taken during March, 2000. In-addition, land measuring about 4.81 acres has
been purchased from private parties and registered in the name of C-WET,
during March, 2000.

15. Assets worth Rs. 98,62,833/- is available in Wind Turbine Test Station at
Kayathar, as detailed below:

Sl. No. Details Value (Rs.)
1. | Land 1,63,170
2. Infrastructure Facilities 31,99,782
3. Computer, Instruments & Equipment 71,220
4. Furniture & Fixtures 23,157
5. Vehicles 4,72,582
6. Instruments supplied by DANIDA — Free of cost 59,32,922

Total 98,62,833

16. A sum of Rs. 3,19,870/- has been spent towards maintenance of WTTS, as
detailed below:

Sl No. Description Value (Rs.)
1. Inauguration Expenses 55,018
2. Labour Charges 44 786
3. Calibration and Consumables 39,440
4, Clearing, Insurance and Transport 63,651
5. Other expenses 116,975

Total 319,870

17.  Expenditure in Foreign Currency: NIL (previous year NIL)

18.  Contingent liabilities not provided for: NIL (previous year NIL)

19. Estimated amount of contracts remaining to be executed on Capital Account
and not provided for: NIL (previous year Rs. 8,03,918/-)

20. The figures shown in the accounts are rounded off to the nearest rupee. The
previous year's figures have been re-grouped / reclassified wherever
considered necessary to make them comparable with current year's figures.
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21.  The Department of Scientific and Industrial Research, Ministry of Science and
Technology, Govt. of India, vide their letter no. 11/378/2000-TU-V dated
16.03.2000 recognized Centre for Wind Energy Technology as a Scientific
and Industrial Research Organisation for a period from 08.03.2000 to
31.03.2003. The Director of Income Tax (Exemptions), Chennai, vide order
no. DIT(E) No. 2 (268) / 98-99 dated 21.10.1999, granted registration under
section 12AA of the Income Tax Act, 1961, as Public Charitable Trust.
22. Schedule 1 to 13 form an integral part of Balance Sheet and Income and
Expenditure Account and have been duly authenticated.
Signature to Schedule 1 to 13
For Centre for Wind Energy Technology As per our Report attached
for K.Gnananandulu & Co.,
Chartered Accountants
A. Jayaraman K.J. Sundararajamoorthy
General Manager (FEA) Special Officer (Cdn.)
K. NARASIMHAM
Partner
Ajit K. Gupta P.M. Mair
Executive Director President / Chairman
Place; Chennai
Date: 13.08.2001
e L
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CENTRE FOR WIND ENERGY TECHNOLOGY
(An Autonomous Institution of Government of India)
CHENNAI - 600 101

Notice is hereby given that the Third Annual General Meeting of the Members of Centre for
Wind Energy Technology will be held at the Conference Room, Ministry of Non-Convenlional
Energy Sources, Government of India, Block Mo. 14, CGO Complex, Lodhi Road,
New Delhi - 110 003 on Monday, the 18" day of September, 2001 at 3.00 P.M., to transact
the following business:

1. To receive, consider and adopt the Annual Report for the year 2000-2001, audited
Balance Sheet as at 31 March, 2001, Receipt and Payments Account and Income
and Expenditure Account for the year ended as on that date and Reports of the
Auditors thereon.

2. To consider appointment of Auditors for the year 2001-2002

1. To consider amendment to Rule No. 28(b) of Rules and Regulations of Centre for Wind
Energy Technology, and, if thought fit, to pass with or without modification, as a special
resolution.

RESOLVED THAT Rule No. 28(b) of Rules and Regulations of Centre for Wind Energy
Technology be amended, as detailed below:
“Rule No. 28(b): The Governing Council of the Society for the purpose of the Tamil
Nadu Society's Registration Act of 1975, shall consist of the following:-
1.  Secretary, MNES - Chairman
2. Executive Director, C-WET - Member-Secretary
3.  Head, Power Group, MNES - Member
4.  Financial Adviser, MNES - Member
57 Officials of the Central /| State Governments and Undertakings, to be
nominated by the Gowt. of India.
8-12 Experts / Persons of Eminence, to be nominated by the Gowt. of India."
For Centre for Wind Energy Technology
(Ajit K. Gupta)
Executive Director
Place : Chennai
Date : 23.08.2001 )
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