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| A1l Title of the small-scale project activity |
>>

2.5 MW BEL grid-connected wind power project at Dawanagere district, Karnataka, India

Version: 02

Date: 18 May 2007

A.2. Description of the small-scale project activi:
>>
The project activity involves setting up of a 2.2d4 Watt (MW) wind farm, comprising of five 0.5 MW

wind turbines near Basavapatna village of Davareadgstrict, Karnataka state, India. The turbinesadr
three-blade horizontal-axis type with pitch regigiatfacility for optimizing adjustment of the blade
angles in relation to the prevailing wind condisoiPower generated at 690 Volt (V) will be stepppd-
to 66 kilo Volt (kV) for transmission and feeding the grid sub-station located 17 km. away from the

project site.

The project proponent, M/s Bharat Electronics L&di{BEL), is a leading electronics company in India
meeting the electronic systems needs of defencecigilidin customers. BEL proposes to enter into an
agreement with the state transmission utility, Kaéaka Power Transmission Corporation Limited
(KPTCL) for wheeling the clean power from the pagjactivity to BEL's Bangalore complex. Around
5.75 GWh (1 GWh = 1 million kwWh) of clean powereistimated to be fed to the state grid per year from

the project activity.

Purpose of the project activity

BEL's Bangalore complex presently requires aroudd/V of power which is met by purchasing power
from the KPTCL grid. KPTCL is a part of the thernddminated Southern Regional grid network of
India, with fossil fuels contributing to around 736 the regional grid’s power availabilityWith
growing concern for Green House Gas (GHG) emissamusenvironmental degradation, BEL intends to

shift towards tapping clean and renewable energyceofor meeting its power requirement. Hence, BEL

! Source: Southern Regional Load Despatch Centre@SR Annual Report 2005-06 -
http://www.srldc.org/var/ftp/reports/yearlyrep/2006-year.pdf (pg. 43)
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proposes to harness wind energy potential for pa@eeeration to partially meet its power requirement

and thereby reduce GHG emissions.

Sustainable Development Benefits of the project activity

The project contributes to the sustainable deveéoyinof the region as follows

(i) Socio-economic well-being —The project activity has led to creation of enyplent opportunities
during construction stage wherein local people frira surrounding villages have been hired as
contractors, labourers and drivers. For operatwegwind farm local youth have been employed and are
being trained to develop their skills in power plaperation. Further, road condition in the nearby
villages has also been improved during constructage with villagers now being able to use motierab
road for their activities. Access to pasture lan@gricultural land is unhindered. The project wailll in
improving the grid stability in the vicinity of thgroject site. At a more macro level the projedivéty

also contributes to the country’s need for enespusty.

(ii) Environmental well-being — As mentioned earlier, the present share of ebéytrgeneration of

thermal energy is about 73% in the Southern regignd. Installation of wind mills to generate pawe
directly helps in displacing fossil fuel for eldctty generation. The project indirectly reduces GH
emissions and specific pollutants (like SOx, NCnd &PM). It thus adds to conservation of scarcsilfos

fuel energy sources like coal and natural gas.

(iii) Technological well-being —Wind power technology presently accounts for aen®% of installed
capacity and 0.72% of gross generation in the egtinthe successful operation of the project activity
would thus encourage other entrepreneurs to instailar projects in India. The project activity uld
help in grid stability in the surrounding remoteas and also reduce transmission and distribuficfa (

D) losses.

2 Source: Central Electricity Authority General Rewni2006 (containing data for 2004-05) -
http://www.cea.nic.in/power_sec_reports/generalienst0405/ch2.pdfand
http://www.cea.nic.in/power_sec_reports/generalieng®405/ch3.pdf
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Name of party involved (*) Private and/or public entity Kindly indicate if the Party
((host) indicates a host Party) | (ies) project participants (*) (as | involved wishes to be
applicable) considered as project
participant (Yes/No)
India Bharat Electronics Limited No
(Public Entity)

>>
‘ A4.1.1. Host Party(ies): |
>>
India
\ A4.1.2. Region/State/Province etc.: |
>>
Karnataka
\ A4.1.3. City/Town/Community etc: |
>>
Basavapatna Village, Chennagiri Taluk, Degere district
A.4.1.4. Details of physical location, includingnformation allowing the
unique identification of this small-scale project activity :
>>

The project activity is located at Kothihillu sitegar Basavapatna village, Chennagiri taluk, Dagerea
district in Karnataka State, India. The wind farite slocated at 12 13'N latitude and 7% 47'E
longitude. It is at a distance of 31 kms from Daagare town and about 300 kms from the state capital
Bangalore. The project activity consists of 5 nurslf wind turbo-generators of 0.5 MW each situated

in a one hectare site. The field survey number@rtg to the wind mill is given in Table 1 below.

Table 1 Survey field number of the wind mill site
Survey field number Village
17 Kothihillu, Basavapatna village,
Chennagiri Taluk, Davanagere district
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The following are the unique identification numbarsl location of the five wind mills

Sl. No. Machine (Wind mill)

Identification No.

Location

31 589

32 587

33 588

34 590

gl b~ Wl N -

35 584

The geographical location of the project activitygiven in maps below.
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Figure 1: Maps showing the location of the project activitythe state of Karnataka, India

>>
Type and category

The project activity involves generation of powecclesively by wind turbo-generators which is a

renewable energy technology. The capacity of ptogetivity (2.5MWe) is less than the stipulated

maximum output capacity of 15MWe as per indicasimplified modalities and procedures (M&P) for
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small scale CDM projects of United Nations Framdw@onvention on Climate Change (UNFCCC).
Hence, the project activity falls under the follogitype and category of the Appendix B approvedlisma

scale methodologies.

Type . 1 ‘Renewable Energy Projects’
Category : 1 — D *Grid connected renewable electricity genienat

Sectoral Scope :| ‘Energy industries (renewable - / non-renewalolerses)’

Technology

The project activity involves setting up of 5 numbef wind turbines of capacity 0.5 MW each (of
Vestas RRB make) totaling to 2.5 MW in the stat&afnataka.

Salient features of the technology are as follows:

e The turbine is a pitch controlled upwind turbinghwéactive yaw and a rotor with three blades.
Pitch control means that blades can pivot on thwin longitudinal axis. The pitch control is
used for speed control, optimization of power piihin and to start and stop the turbine.

« The pitch control is performed by activating a tawdic/mechanical system. The hydraulic
system is also used for the disc brake system.

e Yawing is done by two electrical yaw gear motorkjohi mesh with a toothed wheel mounted on
top of the tower. The bearing system is a slidéesysvith built-in-friction.

e The blades are made from glass fibre. The shalsnade in a light sandwich construction and
mounted on a supporting closed beam of prepeg.ufiiwa bonded aluminium root-insert the
blades are bolted to the blade bearing. The bladéry is bolted to the blade hub.

* The mechanical power from the rotor is transmittedugh the main shaft to the gearbox. The
gearbox is a combination of planet and helical gjear

* From the gearbox the power is transmitted througardan shaft to the generator. For 500 kW
the generator is designed with constant slip o¥2epending on the type of generator.

« All functions of the turbine are monitored and cotied by a microprocessor based control unit,
called the MP-controller_(Miti Processor controller).

« The ‘Emergency Stop Button’ activates both the dgmamics brake and the hydraulic disc
brake, which is placed at the high speed shati@fjearbox.

* The nacelle/hub is fully enclosed in a glass fitmiaforced polyester cover. The nacelle can be

opened at the reverse and with the crane it isifjes® bring up tools, spare parts etc.
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Further, the project activity includes constructmina 66kV double-circuit line with Coyote condaict
for a distance of 17 km from the project site te #xisting 220/66 kV sub-station located at Honnali

Terminal bays have been provided for each ciranésl at the ends.

The power curve (i.e. wind velocity v/s effectivewer generation) for a 0.5 MW wind turbo-generator

is shown in Figure 2 below.

Power Curve
700 - Cut out Speed
600 —+ Generator
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nominal power
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2 400 |
(@]
S 300
q) 4
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4] i
E 200 turbine stopped
100 + Cutin Spee
0
0 5 10 15 20 25
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Figure 2: Power curve of the 0.5 MW wind turbo-generateou ce: Vestas RRB)

Estimation of plant load factor

The project developer along with the technologypsiep (M/s Vestas RRB Ltd., India) began identifyin
the potential wind farm sites in Karnataka. Thenifeed site Basavapatna Hills, as mentioned intiSac
A.4.1.4, was then a virgin land with suitable terror establishing wind power project. There ware
established wind power projects earlier in thahaard hence, wind data for estimation of the prigbab
energy generation was also not available. M/s \¢eRfaB set up a wind monitoring station for a year t
obtain annual wind pattern at 50 m height usingy dalibrated anemometer, wind vane and data logger.

The wind data was collected for a year and analyBeded on the data collected from wind mast, an
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estimate of electrical energy generation per anwas calculated by a third party consultant, M/s &ow

Equations, enclosed &snex-5 Sheet 1 of 4

The main parameter for determining the approxinpdéat load factor for wind farms is the estimated
energy generation per annum. The realistic estimfatke energy generation per annum depends on site
wind data and the power curve data and tested powege of the Wind Energy Generator (WEG). The
project developer selected the C-WET approved VEH) kW WEG model for the project activity
which was micro sited by M/s Vestas RRB for optimigzgeneration. The power curve data table and
tested power curve of V-39 -500kw WEG are enclassinnex-5 Sheet 2 of 4

Finally, M/s Vestas RRB measured the wind datal®months at the site selected, superimposed the
power curve and indicated average generation & Million units per annum per WEG in the area. The
above supportive document is enclosed\asex-5 Sheet 4 of 4Consequently, for the entire 2.5 MW
wind project activity, the average generation wasineted as 5.75 million units per annum, as

mentioned in the PDD.

The plant load factor (PLF) has been defined as:

Plant load factor (%) :ESU matedenergygenerationperannu min kWh x100 Equation (1)

Capacityoftheplantink\Wx876thour sper year

From Equation (1), for the BEL Wind project actwiPLF has been found as

5750000 1 41 - 26,2506
250(x876(
Overall Data:
1. Cutinwind speed : 4 mls
2. Cut out wind speed : 25 m/s
3. Hub height : 50 m
4. Nacelle tilt angle : g
5. Regulation : Pitch
Generator
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Rated power output
Type

Voltage
Revolutions
Frequency

No of blades
Diameter
Swept area

Controls

Technology transfer

0.5 MW electrical
Asynchronous
690 V
1526 rpm

50 Hz

3
47 m
1735°m

Microprocessor based

There is no technology transfer from any Annex-artoy to the project activity.

>>
Years Annual estimation of emission reduction in
tonnes of CQe
September 2007 - August 2008 5360.4
September 2008 — August 2009 5360.4
September 2009 — August 2010 5360.4
September 2010 — August 2011 5360.4
September 2011 — August 2012 5360.4
September 2012 — August 2013 5360.4
September 2013 — August 2014 5360.4
September 2014 — August 2015 5360.4
September 2015 — August 2016 5360.4
September 2016 — August 2017 5360.4
Total estimated reductions (tonnes of
COz€) 53604
Total number of crediting years 10
Annual average over the crediting 5360.4
period of estimated reductions
(tonnes of CQe)
\ A.4.4. Public funding of the small-scal@roject activity :
>>

large scale project activity:

10
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According to Appendix C of the simplified modalgieand procedures for small-scale CDM project
activities, a proposed small-scale project activitydeemed to be a debundled component of a large
project activity if there is a registered smalliec&€DM project activity or a request for registoatiby

another small-scale project activity:

By the same project participants;
In the same project category and technology/megaaure

Registered within the previous 2 years; and

YV V V V

Whose project boundary is within 1 km of the projecundary of the small-scale activity at the

closest point.

None of the above conditions holds for project\aigtiand BEL has not registered or applied for
registration of another wind project. Therefores groject activity is not a debundled componena of

larger CDM project activity.

SECTION B. Application of a baseline and monitorirg methodology

>>
Title of Approved Baseline Methodology: Grid Connected Renewable Electricity Generation’

Reference of the Approved Baseline MethodologyCategory I.D - Renewable Energy Projects —
Version 10, dated 23 December 2006 of the AppeBdof Simplified Modalities and Procedures (M &
P) of Small Scale CDM Project Activities.

B.2 Justification of the choice of the project catgory: |

>>
Appendix B of the simplified M&P for small scale @Dproject activities, describes the category I.D as

comprising renewables, such as photovoltaic, hytdal/wave, wind, geothermal, and biomass, that
supply electricity to an electricity distributiogstem that is or would have been supplied by attleae

fossil fuel or non-renewable biomass fired genatatinit.

11
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The project activity involves setting up of a 2.5\WMwind power project in Davanagere district,
Karnataka state, India. Under an agreement with ®BTthe project activity will partially meet the
power demand of BEL's Bangalore complex by wheelimgpugh the KPTCL grid. The KPTCL grid
forms a part of the thermal dominated Southernoregi grid network of India with fossil fuels
contributing to about 73% the regional grid's totgneration. The power generated by the project
activity displaces electricity that would otherwisave been supplied by the thermal power plants
connected to the regional grid. Thus, the prop@sepect falls under Category I.D of the AppendixoB

the simplified M&P for small scale CDM project adties.

The Methodology is applied in the context of theject activity as follows:

|. Baseline EmissionsThe baseline is the kWh produced by the renewadntemgting unit multiplied by
an emission coefficient measured in kg @&Quivalent/kwWh. Two methods are provided for catgd.D
for estimating the emission coefficient in a trasrgmt and conservative manner. They are:

a. A combined margin (CM), consisting of the conation of operating margin (OM) and build
margin (BM) according to the procedures prescrilvethe approved methodology ACM0002/
version 06.

b. The weighted average emissions in kg/&®@Wh of the current generation mix. The data of the
year in which project generation occurs must beluse

Since the project activity affects both current gyation mix (largely) and future generation mix &o
lesser extent) of the grid, the project proponepts do use Option a. - the Combined Margin in
kgCO./kWh for the estimating the emission coefficientthé electricity system. Details of baseline
calculations are provided in Section B.4 of the PDD

II. Project Boundary: The project boundary encompasses the physical, rgeoigal site of the
renewable generation source and the electricitierysThe details of project boundary are provided i
Section B.3 of the PDD.

lll. Additionality: The additionality aspects for the project activigve been discussed in accordance
with Attachment A to Appendix B in Section B.5.tbe PDD.

IV. Monitoring: The detailed Monitoring plan for the project aitfivis provided in Section B.6 of the
PDD.

V. Emission Reductions:Since there are no project emissions or leakagecaged with the project

activity, the Emission Reductions for a year areiwgent to the baseline emissions avoided for that

12
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particular year. Detailed emission reduction caltiahs for the project activity are provided in et
B.6 of the PDD.

B.3.  Description of the project boundary: |

>>
AMS-1.D defines the project boundary as encompas4ime physical, geographical site of the renewable

generation source”. For the project activity thisliudes the wind turbine installations, poolingdan

evacuation system till the KPTCL sub-station.

Further, as per the methodology, the spatial extéétite project boundary is to include the projgite

and all power plants connected physically to tleeteicity system that the CDM project power plat i
connected to. As the project activity feeds poteethe Southern regional grid network of India, all
power plants contributing to the regional grid h&seen considered for estimating the baseline eomissi

coefficient.

B.4. Description of baseline and its development

As per 1.D. methodology, the Combined Margin metlcodsisting of combination of operating margin
(OM) and build margin (BM) calculated according tiee procedures prescribed in the approved
methodology ACM0002 Consolidated baseline methodology for grid-coneeatlectricity generation

from renewable sources” (Version 06/ dated 19 N&96) is applied for estimating the baseline

emission factor of the project activity

Details of baseline development

The following paragraphs discuss the baseline dpveént:

I. Choice of the grid Indian Power System is divided into five regiomgmids — Northern, Western,
Southern, Eastern and the North Eastern. The grégeds the generated electricity to the Karnataka
Power Transmission Corporation Limited (KPTCL) gridhich is a part of the Southern regional grid
network of India. Apart from Karnataka, the Southezgional grid comprises of state grids of Andhra

Pradesh, Kerala and Tamil Nadu and the Union ¢eyrigrid of Pondicherry.

As mentioned earlier, the ACM0002 methodology dpesithat for the purpose of determining the build

margin (BM) and operating margin (OM) emission é&ct project electricity system is to be considere

13
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The electricity system is defined by the spatidkakof the power plants that can be dispatchedowit
significant transmission constraints. The Southegional grid too comprises of a well networkeddgri
comprising of the state grids where there are Bagmit intra state exchanges. A common load di$patc
centre, namely the Southern Region Load Dispataitr€gSRLDC) functions as the nerve centre for

monitoring and coordinating its operations.

Further, ACMO0002/ Version 06 methodology statest tiwhere the Designated National Authority
guidance is not available, the following definitiohboundary is to be adopted “In large countriédhw
layered dispatch systems (e.g. state/provinciabreg/national) the regional grid definition shoube
used. A state/provincial grid definition may indeed many cases be too narrow given significant
electricity trade among states/provinces that migghtffected, directly or indirectly, by a CDM peoj
activity”

Thus, in view of the above discussions, the SouathlRegional grid network is chosen as the project

electricity system to determine the baseline emis&ctor for the project activity.

Baseline Emission FactarThe CQ emission factor is calculated as Combined margiission factor
using latest data published by Central Electrigitghority (CEAY’.

The ACMO0002 methodology makes available the follayfour methods for calculating the Operating

Margin emission factor:

(a) Simple OM, or

(b) Simple adjusted OM, or

(c) Dispatch Data Analysis OM, or
(d) Average OM.

As per the methodology, Dispatch data analysis Ishioe the first methodological choice. However, as
official and publicly available data to determingetset of plants (n) and the dispatch order from

national/regional dispatch centre are not availabis option has not been used for calculatingQhe

% ReferCEA Report on Baseline Carbon Dioxide Emissions from Power Sector Version 1.1 -
http://www.cea.nic.in/planning/c%20and%20e/Govemt#e 00f%20India%20website.htm

14
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Thus the project proponent proposes to use thel8i@M method for estimating the Operating Margin

emission factor and the Build Margin emission fagtchich are published by the CEAas given below.

Description Units Value Source of information

tCoz2/ CEA Baseline Carbon Dioxide

Simple Operating Margin emission factoriMWh 1.0037| Emissions from Power Sector
tCco?2/ Version 1.1

Build Margin emission factor MWh 0.7179

Weightage for Simple Operating margin For Wind projects - ACM0002/

emission 0.75 Version 06

Weightage for Build margin emission For Wind projects - ACM0002/

factor 0.25 Version 06
tCO2/

Combined Margin emission factor MWh 0.9323

i.e
Emission Factor EF= OM * 0.75 + BM *0.25 = 1.0037 * 0.75 + 0.7179D%*25 = 0.9323 kg C& kWh

Thus, baseline emission factoEFy = 0.9323 kg CQ/ kWh

B.5. Description of how the anthropogenic emissioref GHG by sources are reduced below

As stated in Section B.2 above, the baseline fer phoject activity is the kWh produced by the
renewable generating unit multiplied by grid enosscoefficient measured in kg G@quivalent/kwh.
This section justifies in detail how the proposedjct activity is additional and is not identiegth the
baseline scenario (i.e. grid). The additionaligpects of the project are discussed below in aaooel

with Attachment A of Appendix B of the simplified 81 P for small scale CDM project activities.

1) Barrier dueto prevailing practice:
BEL's Bangalore complex has a total power demandl@fMW which is entirely being met by
purchasing power from the KPTCL grid. BEL concepized a 2.5 MW wind power project with

wheeling facility in December 2003 so as to pdstiaieet its captive power demand at the complex.

15
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Prior to the conceptualization period of projectivaty in November — December 2003, the state
transmission and distribution utility KPTCL was wmidled into four different Electricity supply
companies (i.e.ESCOMS) in 200and the new Electricity Act was enforced nationati June 2003
wherein wheeling was dealt under the new ‘Open Ascpolicy. These developments required new set
of interpretations of applicability conditions tdheeling projects among the state utilities and EBISO
BEL was aware of these developments and anticipduzidit would possibly have to face many new
regulatory concerns during setting up and operatfahe project.. However, with a view to promdte t
renewable energy technology, reduce usage of fassil sources and thereby GHG emissions, BEL
decided to implement the project activity considgrithe potential risk coverage under CDM. The

regulatory barriers actually faced by the projecponent are discussed below.

Regulatory barriers associated with finalization of wheeling agreement:

As per the new Electricity Act enacted by the Goweent of India in June 2003, the State Electricity
Regulatory Commissions were authorized to formusaie enforce regulations concerned with electricity
generation, transmission and distribution in tretest. BEL initiated the purchase of equipmentgher
project activity in April 2004 and at the same timpplied to the Karnataka Electricity Regulatory
Commission (KERC) for obtaining the tariff struauand terms and conditions for wheeling of pcwer
Since a new Open Access regulation was yet to rfmifed in Karnataka post Electricity Act 2003,
KERC advised BEL to consider its earlier tariffustiure, which was in vogue before the enactment of
Electricity Act 2003, and go ahead to submit a farapplication to KPTC!. However, KPTCL did not
process the application pending receipt of new fiagification from KERC.

Later, even after KERC passed the Open Accessatgus in December 2004 and subsequently fixed
the wheeling charges as 5% of renewable energegmjn June 2005, KPTCL has abnormally delayed

the agreements for similar wheeling projects inréaakd including that applicable for BEL. One of the

* Refer BESCOM websitehttp://www.bescom.org/en/aboutus/index.asp

® Letter from BEL to KERC dated 27 April 2004.

® Letter from KERC to BEL dated 10 June 2004.

" Letters from KPTCL to BEL dated 29 June 2004 a8dréb 2005.

8 Refer -http://www.deccanherald.com/deccanherald/marl7 208@/175522006316.afw details

16
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major reasons cited by KPTCL is that wheeling chargre well below the 34% transmission and

distribution losses suffered by the utility and tefower wheeling charges will affect its reveriues

Thus, despite repeated requests to both the stattrigty regulator (KERC) and the state utility
(KPTCL), BEL has not been to finalize the wheelagreement over the last three years. BEL's project
activity, being among the first two renewable eyepgojects availing wheeling facility in Karnataka
state (the other project is by Madras Ceméniftpr the enactment of Electricity Act 2003, aadbdth

are -thusfacing regulatory problems as mentioned aboves Hais led to considerable time and cost
overruns (as a result of the market price escalptfor the BEL project activity. Further, there is
uncertainty too about how wheeling charges willdpplied in future to the electricity generated from

renewable energy sources, as the draft agreemget ie be finalized by KPTCL.

2) Other Barriers

The project proponent was not in the business @ftetity generation and hence, the project agtivit
represents a divergence from the core business asfufacturing electronic products. The project
proponent had to invest in new resources in thefof skilled manpower for handling the regulatory

issues and for operating the wind farm.

3) National Policies and Circumstances
There is no mandate from either the national desjavernment agencies for industries/organizations
set up renewable energy power projects. BEL hasiséhe project entirely as a voluntary initiatiee

reduce dependence on fossil fuels and thereby eediliease of GHG emissions.

Notwithstanding the above barriers, BEL is commniitte the implementation of the renewable energy
technology to partially meet its captive power riegiment and thereby reduce GHG emissions. BEL is
eagerly waiting to finalize the wheeling agreemeith KPTCL and start the commercial operation of

the plant.

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:

>>

% Refer -http://www.thehindubusinessline.com/2003/02/26is82003022600851700.htior details
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The project activity is in conjunction with the mmable energy project generating electricity of @yp
I.D category. The monitoring methodology and baselselected is as suggested in Category I.D —
Renewable Energy Projects — Version 10, dated 23mber 2006 of the Appendix B of Simplified
Modalities and Procedures (M & P) of Small ScaleMCProject Activities.

The Methodology is applied in the context of theject activity as follows:

I. Baseline EmissionsThe baseline is the kWh produced by the renewatatemating unit multiplied by
an emission coefficient measured in kg &Qquivalent/kwWh. Two methods are provided for catgd.D
for estimating the emission coefficient in a trasrgmt and conservative manner. They are:
a. A combined margin (CM), consisting of the conabion of operating margin (OM) and build
margin (BM) according to the procedures prescribetie approved methodology ACM0002.
b. The weighted average emissions in kg/&@h of the current generation mix. The data of the
year in which project generation occurs must beluse
Since the project activity affects both currentgation mix (largely) and future generation mix &o
lesser extent) of the grid, the project proponepits do use Option a. - the Combined Margin in
kgCO./kWh for the estimating the emission coefficientthé electricity system. Details of baseline
calculations are provided in Section B.4. of the&PD
II. Emission Reductions: Since there are no project emissions or leakagecaged with the project
activity, the Emission Reductions for a year areieglent to the baseline emissions avoided for that
particular year. Detailed emission reduction caltiahs for the project activity are provided in Sec
B.6.3 of the PDD.

B.6.2. Data and parameters that are available atalidation:

Data / Parameter: EFR

Data unit: kg CO2 / kWh

Description: CO2 emission factor of the grid

Source of data used: Calculated as weighted averfggienple OM, BM
Value applied: 0.9323 kg CO2 / kWh

Justification of the Calculated ex-ante as per ACM0002 methodology
choice of data or
description of

measurement methods
and procedure
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actually applied :

Any comment:

Data / Parameter: EF omy

Data unit: kg CO2 / kWh

Description: CO2 operating margin emission factathe grid
Source of data used: Calculated

Value applied: 1.0037 kg CO2 / kWh

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

D

Calculated ex-ante as per Simple OM step of ACMO®@ghodology

Any comment:

Data / Parameter: EFgmy

Data unit: kg CO2 / kWh

Description: CO2 Build Margin emission factor oétgrid
Source of data used: Calculated y

Value applied: 0.7179 kg CO2 / kWh

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

Calculated over recently built power plants as@gtion 1 of the BM
estimation defined in the ACM0002 baseline methogyl

Any comment:

B.6.3 Ex-ante calculation of emission reductions:

>>

The baseline emission factor (ftfs calculated as per ACM0002 methodology, asrabioed margin

(CM), consisting of the combination of operatingrgia (OM) and build margin (BM) factors. The OM

and BM emission factors are considered from pubtistiata of CEA for southern regional grid.

Calculate the baseline emission factdeFy

The baseline emission fact&Fy is the Combined Margin. The Combined Margincédculated as the
weighted average of the Operating Margin emissawiol EFomy) and the Build Margin emission factor
(EFewmy) calculated as follows:

EFy =wOM x EFomy, +

Wgwm X EFBM Ly
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where,

EFy is the Combined Margin (the baseline emission Ra¢totCO,/ MWh

Wom andway are default weights. As per the methodology, fondviand solar projects,
(similar to the project under considerationg trefault weights are
Wom = 0.75 and wy = 0.25 (owing to their intermittent and non-dispat
able nature), and

EFomyandEFgwy are calculated as described in Steps 1 and 2 abulare expressed in
tCO,/ MWh

Baseline emissions

BE, = EF, x EG, x 1000

where

BE, = Baseline emission for year y, t €@ear

EFy = Baseline Emission factor t GM™MWh

EGy = Grid electricity replaced due to the proj@ntnet electricity fed to the grid in the

project), GWh/year

Emission Reductions

Since there are no anthropogenic emissions by esuftGHG due to the project activity and theneds
leakage attributed due to the project activity,éh@ssion reduction will be equal to the baseline

emission.

Hence, ER (Emission reduction) = BEBaseline emission)

The plant load factor (PLF) was calculated as perdetails provided by the supplier. PLF was
calculated based on the wind mast data, power swamd annual operating hours for each of the 0.5 MW
turbines. The data collected over a period of aeer yas analyzed and the readings are documented in
Annexe Sheet 4 of 4Based on the data available 1.15 Million unitalan/WEG has been estimated.

For 5 numbers of 0.5 MW turbines, the annual engemeration is 5.75 Million units per annum.

B.6.4 Summary of the ex-ante estimation of emissiarductions:

>>

20



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFGCC }
et

CDM - Executive Board

Estimation of oo N Annual
! Estimation Estimation o
project ) estimation of
" of baseline of N
activity o emission
Years L Emissions leakage i .
Emissions reductions in
(tonnes of (tonnes of
(tonnes of CO, €) CO,e) tonnes of CGQe
CO,e) 2 2
September 2007 - August 2008 0 5360.4 0 5360.4
September 2008 — August 2009 0 5360.4 0 5360.4
September 2009 — August 2010 0 53604 0 53604
September 2010 — August 2011 0 53604 0 53604
September 2011 — August 2012 0 53604 0 53604
September 2012 — August 201j3 0 53604 0 53604
September 2013 — August 2014 0 53604 0 53604
September 2014 — August 2015 0 53604 0 53604
September 2015 — August2016 0 53604 0 53604
September 2016 — August 2017 0 53604 0 53604
Total (tonnes of CQ e) 0 53604 0 53604

|B.7 Application of a monitoring methodology and desription of the monitoring plan: |

B.7.1 Data and parameters monitored: |

Data / Parameter: EG,
Data unit: kwh
Description: Net electricity annually fed to thedgirom the project activity

Source of data to be
used:

KPTCL wheeling energy receipts at generation ppiat Form B)

Value of data

5.75 Million kWh / year

Description of
measurement methods
and procedures to be
applied:

Measured monthly from main meter readings

QA/QC procedures to

The meter reading of net atétifed to the grid is undertaken by KPTCL
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be applied: personnel jointly with BEL representasi at site. Further KPTCL will submit
energy receipts to BEL on a monthly basis. The mistealibrated and sealed hy
KPTCL. Main meter reading is cross checked withc&hmeter reading at site

for any accuracy deviation beyond permissible BmiHence uncertainty is low.

Any comment: Records will be archived in the forfypaper for entire crediting period + two
years thereafter.

B.7.2 Description of the monitoring plan: |

>>
Same as mentioned in B.7.1 above. The monthly KP&@rgy receipt (Form B) for the net electricity

fed from the project activity will be checked farroectness by BEL management taking into account th
energy injected to the grid and the wheeling ctardereport on net power fed from the wind farm and
the corresponding GHG emissions reduced will beviitéd to General Manager-Services BEL once a
year.

Operational and management structure for internal
monitoring of emission reductions and archiving reords

Copy of receits General Manager (Services)
BEL

T

Deputy General Manager
(Electrical) - BEL

A

Manager (Electrical) - BEL

T

Meter Reading at Project Site
by KPTCL and billing of
energy receipts

B.8 Date of completion of the application of the bseline and monitoring methodology and the
name of the responsible person(s)/entity(ies)

>>
Date of completion of the baseline study18 May 2007

Name of person/entity determining the baseline:

Bharat Electronics Limited (as listed in Annex Itbé PDD) and its associated consultants
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\ C.l Duration of the project activity:

‘ C.1.1. Starting date of the project activity

>>

>>
25y Om

‘ C.2 Choice of the _crediting periodand related information:

The project will use a fixed crediting period of yi€ars.

‘ c.2.1.1. Starting date of the first crediting_period: |
>>
\ c.2.1.2. Length of the first_crediting period |
>>
| C.2.2.Fixed credifing period |
‘ C.2.2.1. Starting date: |
>>
01/09/2007
| C.2.2.2. Length: |
>>
10y Om
‘ SECTION D. Environmental impacts |
>>

of the project activity:

D.1. If required by the host Party, documentation on the analysis of the environmentampacts

>>

The overarching environmental legislation in Indighe Environment (Protection) Act, 1986. Undex th

framework of this law, the Government of India In@sde environmental impact assessment statutory for

categories of activities, as defined in Scheduld the recent Ministry of Environment and Forests
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Environment Impact Assessment Notific

ation S.0.1583ted 14 September 2006 (incorporating

subsequent amendments made in 1994, 1997, 2000, 200 2002). Wind power projects aua listed

in this Schedule I, and hence, environmental impasessment is not required.

D.2.

If environmental impacts are considered signitant by the project participants or the host

Party, please provide conclusions and all references $apport documentation of an environmental

>>

Although, there is no mandate for environmentaksssent by the host country, the project has been

scrutinized from the perspective of possib

found to be free from any significant negat

le emvimental, ecological, and socioeconomic impacts, and

ive icigaas summarized in the Table 7 below.

Table 7: Environmental, ecological and socioeconomic inpac

Category

Remarks

Air

Changes in ambient levels and ground lev
concentrations due to total emissions from

point, line and area sources

eReduction in sulphur dioxide (S nitrous oxide (NOXx)
and particulate matter due to displacement of féssis

at the thermal power plants.

Noise

Changes in ambient levels due to noise
generated from equipment and movement

vehicles

Noise from the individual wind turbo-generator &8
aofmaximum) at a point just below the wind mills. thar,
as the habitations are at a considerable distanoethe

windmills, there is no noise pollution.

Water

Availability to competing users

Water is broughdrfr the river channel by habitants.

Availability to competing users not impacted.

Changes in quality

No negative impact identified

Land

Changes in land use and drainage pattern

No afynialibr pasture land will be affected.

Ecological

Deforestation/tree-cutting and shrinkage o

animal habitat

[ Trees have not been cut for setting up the wingmill

Impact on flora and fauna, and migratory

path/route of animals

The project site is not on the migratory path oflbi

There are no protected forest areas near the psijec
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Impact on breeding and nesting grounds No negatipact

Socio-economic

Impact on the local community Improvement in readess. Unhindered access to

agricultural and pasture land.

Impact on economic status Employment generatidroth construction and

operational stages

Impact on human health No negative impact idemtifie

Impact of increased traffic Temporary increaseéffic during construction phase

Land has been leased from the Forest DepartmeriRanehue Department for the project and all
necessary clearances have been obtained. No agradr pasture land has been affected. Furtlere n
of the trees have been cut in setting up the wilisinVillagers continue to have access to the atieap

have been using as pasture land.

SECTION E. Stakeholders’comments |

>>

| E.1. Brief description how comments by local stakeholderhave been invited and compiled: |

>>
The project site is 31 km from Davangere and 30Grom Bangalore. The villages nearest to the ptojec

site include Kumblur (2 km), Basavapatna (4 kmy blorasagara (1.5 km) and Daginakatte (0.5 km), all
in Davanagere District. Stakeholders included tbsidents of the above nearby villages, persons
employed on the project site, KPTCL, KERC, Bangal®&iectricity Supply Company (BESCOM),
Karnataka Renewable Energy Development Limited (RRE the state Forest department and
Government of Karnataka. The local stakeholdersvigterviewed for their comments on the project
activity on 18' October 2006. The interviews covered topics sustgeneral perception of villagers
towards the wind mill project, socio-economic chesigbserved, and environmental impacts — including

air, water, noise, and ecology. The comments redeirom them are summarized in section E.2 below.

E.2. Summary of the comments received:

>>

1. The village authority of Daginakkate village, Chagimi Taluk, Davanagere District has

communicated that the BEL project activity has lea@&mployment generation in the construction
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stage by hiring people as contractors, labouredsdrivers. He said that educated local youth are
benefited by being trained as service staff foraperation of the project activity.

The villager authority stated that the road acdess improved as a direct result of the project.

While villagers would earlier climb up to the hilfi, they can now drive up using the motorable

road built. Though the traffic through the villagad increased temporarily during the construction
phase, but the village authority did not mentioy anoblems as a result. Further, he said that as
habitations are at a considerable distance fronwihdmills, noise pollution was not an issue. The

village authority also commented that the projeitt nvake an important contribution to the power

situation in the local grid and benefit the country

. Mr. Manjunath, a local who is employed as a drif@rthe service vehicle has appreciated the

efforts of BEL to set up the project activity.

. The technicians Mr. Hanumanthappa and Mr. Syedavalbhave also commented that the project

has benefited the educated local youth in provigimgployment.

. KERC, KREDL and Energy and Forests Department ofe@ament of Karnataka have provided

their consents and approvals for setting up optiogect activity.

| E3.

Report on how due account was taken of any commentsceived:

>>

No negative comments were received from the stddehn
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization: Bharat Electronics Limited
Street/P.O.Box: Jalahalli Post
Building: -

City: Bangalore
State/Region: Karnataka

Postfix/ZIP: 560013

Country: India

Telephone: +91 80-28382626
FAX: +91 80-28380266
E-Mail: -

URL: www.bel-india.com
Represented by: -

Title: Deputy General Manager
Salutation: Mr.

Last Name: Venkatesh

Middle Name: R

First Name: K

Department: Engineering Services
Mobile: --

Direct FAX: --91-80 28381968
Direct tel: --91-80 22195758
Personal E-Mail: venkateshkr@bel.co.in
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING
There is no public funding involved in the projectivity.
Annex 3

BASELINE INFORMATION

Please refer to Section B.4 for details.
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Annex 4

MONITORING INFORMATION

Please refer to Section B.7 for details

The project proponent being an ISO 9001 and IS@14ertified company, has laid out systems and
procedures to supervise the performance of thegraictivity. The company has a ‘GHG Monitoring
Procedure’ in place to monitor and review powertfedrid, calibration of metering instruments, and

will present an annual GHG performance report &tdp management.

Further, BEL also has internal audit procedurgdace for the project activity to be conducted by a
authorized Internal Auditor of BEL. Internal audhtall involve independent evaluation of the GHG
procedure. Any Corrective Action Requests (CARS}larifications arising out of the Internal Auditliw

be promptly addressed and subsequently reviewedlagsed by the top management.
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Annexe 5

DETAILS OF PLANT LOAD FACTOR ESTIMATION

Flowen SHuacone Lﬁ@

TURNKEY OPERATORS

BANGAL JRE
Annex 5
Y Sheet 1 of
_Es;_ﬁ;_mated Generation per annum at mast location (Air Density corrected)
Basavappa Hills
V39-500 kW-47m
50m
50m
i Wind Projected
‘Class lnterval m/s | Speed Frequency kW of WEG G:"kemb Annual
mis generation
% of
avilable Hours
data
1] - j 049 - 0.704 41 0} ¥
9.5 - 11.49 1 4.204 24 Of Of o
1.5 - 1249 2 9.025 52| 0 Of 0
. 2.5 - 1349 3 16.078 937 8] O] o
- 35 - {449 4 18.051 1052 3.1 3261 49023
4.5 - | 549 5 19.200 1119 43.8 49012 736708
5.5 - | 6.49 6 21.585 1258 96.1 120894 181714
6.5 - | 748 7 18.514 1079 163 176877 26435
7.5 - | 849 8 14.104 822] 242, 198924 298001
- 8.5 - [ 9.49 9 8.253 481 325 15632 234970
9.5 - 110.49 10 6 349 370 400 148000 222457
10.5 - 111.49 11 4.513 263)] 452 118876 178681}
11.5 - }12.49 12 2.53¢ 148 481 711 10700
425 - 113.49 13 1.321 77 494 38038] 5717
. 135 | - [14.49 14 0.686 40] 498 199204 299424
"i45 | - [15.49 15 0.275 1E_;P 500 8000 1202
5.5 - {16.49 16 0.086 5] 500; 2500 375
16.5 - 117.49 17 0.000 0Of 500] 0
17.5 - ]18.49 18 0.000 0] 500 0
18.5 - 119.49 19 0.000 0] 500 -0
19.5 - 120.49 20 0.000 0] 500} 0 [0
20.5 - }21.49 21 0.000 0 500 O s
21.5 - }22.48 22 0.000 0 5004 0| O
22.5 - 12349 23 0 000 0 500 0| o
23.5 - §24.49 24 0 000 0 500 0 9
24.5 - 12549 25 0 000 0 500 0 O
Uncoyrected Generation kWh at Hub Height 1110815 | 1669654
Air Density Correction 09
Machine avaiability 09
Gnd Availability 095
rray Effects 0 95
Rated Power 500kW
Estimated Generation kWh 1356176

94/35

Branch Office : Flat No. 10/27, TN.H.B.,
Bagaiur Road, Hosur - 835 108,
TAMIL NADU.

H.O. : # 1487, M K.K.Road, Mariappan Palya.
PO Box-2132, Bangalore - 560 021
@ : + 91 80 23420854, 23528765
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KRB

Annex 5
Sheet2 of 4

POWER CURVE FOR VESTAS V39-500 KW WITH 47 Mtr. ROTOR DIA

Power curve calc lated on basis of measurements on Naca 63-600 & FFA-W3 airfoil data.

Parameters for calculated curve : 50 Hz

Rotor Diameter B 47 m

Rotor speed (Synchronous) : 26 RPM

Tip pitch : Pitch regulated.

Air Density : 1.225 Ko/m3

Turbulence : 10%

Wind Velocity E1 - Power Outbut
V (mis) Pel (KW)

4.0 3.1
5.0 43.8
6.0 96.1
7.0 163.0
8.0 2420
2.0 325.0
10.0 400.0
11.0 4520
12.0 481.0
13.0 494.0
14.0 498.0
15.0 500
16.0 500
17.0 500
18.0 500
16.0 500
20.0 500
21.0 500
22.0 500
23.0 500
24.0 500
250 500
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Annex 5

Sheet4 of 4
VRRE.

GENERATION DETAILS AT OFFERED
LOCATION

We have measured the Wind Data in the specific hill at Basavapatna

village for approximately 18 months and based on this the calculated
generation per WEG is:

500 KW: 10.7 to 12.5 Lac Units/Annum
600 KW: 11.5 to 13.1 Lac Units/Annum

This variation is based on the specific locations & accordingly we have
indicated average generation per WEG as:

500 KW: 11.5 Lac Units/Annum/ WEG
600 KW: 12.2 Lac Units/Annum/ WEG

We always stand Guarantee for the performance of the WEG based on the
power curve.

VE S RRB INDIA LTD.

Z MUIA %

(e
GENERAL MANAGER-BQS?ﬁESS DEVELOPMENT
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