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Title: Vaayu India Wind Power Project in Tamilnadu.
Version: 4.0
Date of completion of PDD: 15/03/2011

\ A.2.  Description of the project activity. |

Vaayu (India) Power Corporation Private Limited PPL) is developing 50.4 MW wind farm in the
state of Tamilnadu in India. The project activitgvolves supply, erection, commissioning and
operation of 63 machines of rated capacity 800 kKAthe The machines are Enercon E-53 make. The
project will generate 109.625 GWh of electricity gear which shall be supplied to the state eleityri
utility thereby contributing to reducing the enemdgmand supply gap in the state of Tamilnadu. The
project activity will assist the sustainable growfhthe region by providing clean and green eleityri

to the state electricity grid.

Purpose of the project activity:

The purpose of the project activity is to utiliznewable wind energy for generation of electricltje
project activity replaces anthropogenic emissichgreenhouse gases (GHG's) into the atmosphere,
which is estimated to be approximately 103,612 #Caer year, by displacing the equivalent amount of
electricity generation through the operation ofsérg fuel mix in the grid comprising mainly fossil
fuel based power plants and future capacity expasstonnected to the grid.

In the absence of the project activity the equinaEmount of electricity would have been generated
from the connected/ new power plants in the Souated, which are/ will be predominantly based on
fossil fuels. Whereas the electricity generation from operatibivVind Energy Convertors (WEC'S) is
emission free. As per the applicable methodoldgyliaseline scenario for the project activity is th
grid based electricity system, which is also theepoject scenario.

Nature of Project

The Project harnesses renewable resources in thenyethereby displacing non-renewable natural
resources and leading to sustainable economic avidoeamental benefits. Enercon (India) Limited
("Enercon”) will be the equipment supplier and thperations and maintenance contractor for the
Project. The Project is owned by VIPCPL. The geteeraelectricity will be supplied to Tamilnadu
Electricity Board (TNEB) under a long-term powergase agreement (PPA).

Contribution to Sustainable Development

The National CDM Authority (NCDMA) which is the Digmated National Authority (DNA) for the
Government of India (Gol) in the Ministry of Envirment and Forests (MoEF) has stipulated four
indicators for sustainable development in the imteapproval guidelines for Clean Development

! http://www.cea.nic.in/reports/monthly/executive /fep11/8.pdf
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Mechanism (CDM) projects from IndiaThe contributions of this project activity towardhese
indicators are provided below:

1. Social well being:

» The project activity will lead to the developmerft supporting infrastructure such as road
network etc., in the wind park location, the accassvhich is also provided to the local
population.

» The project activity will lead to alleviation of perty by establishing direct and indirect
benefits through employment generation and impraazhomic activities by strengthening of
local grid of the state electricity utility.

» Use of a renewable source of energy reduces thendepce on imported fossil fuels and
associated price variation thereby leading to im®ed energy security.

2. Environmental well being:

» The project activity employs renewable energy setioc electricity generation instead of fossil
fuel based electricity generation which would haemitted gaseous, liquid and/or solid
effluents/wastes.

» Being a renewable resource, using wind energy teigee electricity contributes to resource
conservation. Thus the project causes no negatipacdt on the surrounding environment and
contributes to environmental well-being.

3. Economic well being:

» The project activity requires temporary and permanskilled and semi-skilled manpower at
the wind park; this will create additional employmhepportunities in the region

» The generated electricity will be fed into the $muh grid through local grid, thereby
improving the grid frequency and availability okefricity to the local consumers (villagers &
sub-urban habitants) which will provide new oppoities for industries and economic
activities to be setup in the area thereby regyltin greater local employment, ultimately
leading to overall development.

4. Technological well being:

» Increased interest in wind energy projects willtlier push R&D efforts by technology
providers to develop more efficient and better masty in future.

In addition to this, the project proponent will tobute 2% of the CDM revenue realized from the
candidate CDM project for sustainable developmeciuding society / community development. PP is
aware about the Indian DNA guideline on commitmeft2% of the CDM revenues towards
sustainable development and a formal undertakibgiisg submitted separately.

\ A.3.  Project participants: |

| Name of Party involved ((host)| Private and/or public | Kindly indicate if the Party |

?http://envfor.nic.inf/cdm/host_approval criteria.htm
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AT

indicates a host Party)

entity(ies) project participants | involved wishes to be

(*) (as applicable) considered as project
participant (Yes/No)
India (Host) Vaayu (India) Power No

Corporation Private Limited

The contact details of the entities are providednnex — 1.

A.4.  Technical description of the project activity

India

A4.1.2.

Region/State/Province etc.:

Southern Region/Tamilnadu State

A.4.1.3.

City/Town/Community etc:

The project is spread across Vagaikulam, Kuruchikul Ettankulam, Kalakudi, Muthammalpuram,
Ukkirankottai villages in Tirunelveli district imtian State of Tamilnadu.

A4.1.4.

Detail of physical location, includingnformation allowing the

The project area extends between latitud&3® 12.368” and 8 56’ 6.770” North and longitude 77
35 0.824” and 79 37’ 9.822” EasTirunelveli railway station is about 25 kms awagprir the site.

Nearest airport is at Tuticorin about 70 kms frdma site. The longitude and latitude details aremiwn

Appendix 1.
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The project activity is considered under CDM catggpero-emissionsgrid-connected electricity
generation from renewable sourcesthat generates electricity in excess of 15 MW (ifor small
scale project). Therefore as per the scope of thgg activity enlisted in the ‘list of sectoratapes

and related approved baseline and monitoring metbgiks’, the project activitynay principally be
categorized inScope Number 1, Sectoral Scope - Energy industri€gseenewable/ non-renewable

sources).

The project activity involves 63-wind energy cortees (WECSs) of Enercon make (800 kW E-53) with
internal electrical lines connecting the projectivdtly with local evacuation facility. The WECs

generates 3-phase power at 400V, which is steppéd 83 KV. The project activity can operate in the
frequency range of 47.5-51.5 Hz and in the voltagge of 400 V + 12.5%. The average life time of
the WEC is around 20 years as per the industrydatals; however the project activity is yet to be
commissioned. The other salient features of thte-sthart-technology are:

E 53 Specifications

Turbine model

Enercon E- 53

Rated power 800 KW

Rotor diameter 53 m

Hub height 75 m

Turbine Type Gearless horizontal axis wind turhiriia

variable rotor speed

Power regulation

Independent electromechanicah pitc
system for each blade.

Cut in wind speed 2.B/s
Rated wind speed 18/s
Cut out Wind speed 28-34 m/s
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Extreme Wind Speed 59rB/s
Rated rotational speed 32 rpm
Operating range rot. speedl12-29 rpm
Orientation Upwind
No of Blades 3
Blade Material Fibre Glass Epoxy reinforced wittegral
lightning protection
Gear box type Gear less
Generator type Synchronous generator
Braking Aerodynamic
Output Voltage 400V
Yaw System Active yawing with 4 electric yaw drgve
with brake motor and friction bearing
Tower 74 m concrete

Enercon has secured and facilitated the techndlaggfer for wind based renewable energy generation
from Enercon GmbH, has established a manufactynisngt at Daman in India, where along with other
components the "Synchronous Generators" using ‘“Maculmpregnation” technology are
manufactured.

In the absence of the project activity the equinaEmount of electricity would have been generated
from the connected/ new power plants in the Soutlgeid, which are/ will be predominantly based on
fossil fuel$, hence baseline scenario of the project actisityhe grid based electricity system, which is
also the pre-project scenario. Since the projetivigcinvolves power generation from wind, it does

not involve any GHG emissions for generating eieity

A.4.4 Estimated amount of emission reductions over the dsen_crediting period |

The estimated emission reductions over the 10 fjezat crediting period would be 1,036,120 t€Cas
per details on annual emission reductions provizEdw:

vears Annual_estir_nation of emission
reductions in tonnes of CQe
*July 2011 to June 2012 103,612
July 2012 to June 2013 103,612
July 2013 to June 2014 103,612
July 2014 to June 2015 103,612
July 2015 to June 2016 103,612
July 2016 to June 2017 103,612
July 2017 to June 2018 103,612
July 2018 to June 2019 103,612
July 2019 to June 2020 103,612
July 2020 to June 2021 103,612
Total estimated reductions 1,036,120

% http://www.cea.nic.in/reports/monthly/executive /fep11/8.pdf
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(tonnes of CQe)

Total number of crediting 10
years
Annual average over the
crediting period of estimated 103,612

reductions (tonnes of CQe)
*1%year begins from the date of registration, andg@ar extends for 12 months.

A.4.5. Public funding of the project activity. |

There is no public funding from Annex 1 countriesdano diversion of Official Development
Assistance (ODA) involved in the project activity.

\ SECTION B. Application of a baseline and monitorirg methodology |

Title: “Consolidated baseline methodology for grid-coriedelectricity generation from renewable
sources”

Reference:Approved consolidated baseline methodology ACMOQ@O&sion 12.1.0, EB 58)

ACMO0002 draws upon the following tools which haeeh used in the PDD:
« Tool to calculate the emission factor for an eleityr system — Version 02
« Tool for the demonstration and assessment of auditity — Version 5.2

Further information with regards to the methodolégyols can be obtained at
http://cdm.unfccc.int/methodologies/PAmethodolopproved.html

B.2 Justification of the choice of the methodologgnd why it is applicable to the project
activity:,

The project activity is wind based renewable enesgurce, zero GHG emission power project
connected to the Tamilnadu state grid which in forms part of the Southern grid. The project atstiv
will displace fossil fuel based electricity gené@atthat would have otherwise been provided by the
operation and expansion of the fossil fuel basedgp@lants in Southern grid.

The approved consolidated baseline and monitorieghadology ACM0002 Version 12.1.0 is the
relevant baseline and monitoring methodology amslapplicable because:

Para
No. Applicability Conditions as per ACM0002 Applicability to this Project Activity

1. The project activity is the installation capaci The project activity is grid connected
addition, retrofit or replacement of a power | renewable power generation from wind.
plant/unit of one of the following types:

A T
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» Hydro power plant/unit (either with g
run-of-river reservoir or an
accumulation reservoir)

* Wind power plant/unit,

» Geothermal power plant/unit,

» Solar power plant/unit,

* Wave power plant/unit

» Tidal power plant/unit.

In the case of capacity additions, retrofits
replacements (except for wind, solar, wave
tidal power capacity addition project whi
use option 2: on the page 10 to calculate
parameter EG ) : the existing plant starte
commercial operation prior to the start of
minimum historical reference period of fi
years, used for the calculation of basel
emissions and defined in the basel
emission section, and no capacity expan
or retrofit of the plant has been undertal
between the start of this minimum historid
reference period and the implementation
the project activity;

This condition is not relevant, as the proj
activity does not involve capacity additior
retrofits or replacements.

et

In case of hydro power plants:

» The project activity is implemented
an existing reservoir, with no chan
in the volume of reservoir.

* The project activity is implemented
an existing reservoir, where tl
volume of reservoir is increased &
the power density of the proje
activity, as per definitions given in th
Project Emissions section, is grea|
than 4 W/m2.

 The project activity results in ne
reservoirs and the power density
the power plant, as per definitio
given in the project emissions secti
is greater than 4 W/m2.

This condition is not relevant, as the proj
activity is not the installation of a hydt
power plant.

et
(0]

The methodology is not applicable to the
following:

» Project activities that involve switchin
from fossil fuels to renewable energy sour
at the site of the project activity, since in t
case the baseline may be the continued ug
fossil fuels at the site;

» Biomass fired power plants;
* Hydro power plants that result in ne

reservoirs or in the increase in existi

The project activity does not involve any
the given criteria hence methodology
applicable for the project activity.

S

AT
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reservoirs where the power density of
power plant is less than 4 Wim

In the case of retrofits, replacements,
capacity additions, this methodology is of
applicable if the most plausible basel
scenario, as a result of the identification
baseline scenario, is “the continuation of
current situation, i.e. to use the pow
generation equipment that was already in
prior to the implementation of the projg
activity and undertaking business as us

maintenance”.

The project activity is a new wind pow
plant. Also no replacement, modificati
and retrofit measures are implemented h
Hence, this criterion is also not relevant
the project activity.

bn
ere.

The description provided in the table above shduwet the project activity satisfies the applicable
conditions of the methodology, ACM0002.

| B.3.

According to the applicable methodology, spatiabekof this project activity includes the projsite
and all the power plants connected physically todlectricity system that the CDM power project is
connected to. The project activity is connectethonetwork of state transmission utility whichigah
Southern grid. Thus the project boundary includésha power plants physically connected to the
Southern grid. Project activity is connected to KM ®illayarkulam sub-station developed by Enercon
(India) Limited.

Flow diagram of the project boundary:

A T
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activity and non project

activity WEGs.

femits CO:)

- _ i Individnal
Wind " g‘t:pulgfl?onner : »  Cluster Meter
| (33kV)
i

Convnon metering point

Emizsion sourc

the baseline scenario

e

EIL 33/110kV
Pooling Substation
(110kV corumon
metering point)

Southem regiona
electricity gnd

=

Fepresents project activity

Eepresents 1 unit of WEG (there

[ 1 Eepresentsprojectboundary
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UNFCCe

The baseline study of Southern grid shows thatthin sources of GHG emissions in the baseline are
CO, emissions from the conventional power generatysgesns, the other emissions are that of, CH
and NO but both emissions were conservative and arauéadl for simplification of the project. The
project activity is GHG emission free electricitgrgeration from renewable sources.

Following table indicates the sources and gasdsdad in the project boundary:

Source Gas Included? | Justification/Explanation

Grid- CO, Yes In the baseline scenario the electricity woldde

connected been sourced from the Southern grid which in furn
Q electricity would be connected to fossil fuel fired power pgant
e generation which emit CQ.
§ CH, No No methane generation is expected to be emitted

N,O No No nitrous oxide generation is expected to| be
emitted.

o o3 Greenfield CQ No The project activity does not emit any emission

A
y
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wind energy] CHa No No methane generation is expected to be emitted
g;gt\(/aer;sion N.O No é\lrsittgiérous oxide generation is expected to| be

B.4.  Description of how the baseline scenaris identified and description of the identified
baseline scenario:

According to ACMO0002,for project activities that do not modify or refitofn existing electricity
generation facility, the baseline scenario is thioWing:

Electricity delivered to the grid by the projectwid have otherwise been generated by the operation
grid-connected power plants and by the additionnefv generation sources, as reflected in the
combined margin (CM) calculations described below.

As the Project does not modify or retrofit an a@rgtgeneration facility, the baseline scenariohis t
emissions generated by the operation of grid-caiedepower plants and by the addition of new
generation sources. This is estimated by multigiylee Combined Margin with electricity delivered to
the grid.

The details of India grid system is described mttible below:

S.No. Electricity Grid Electricity Grid Geographical Areas Covered
(Present) (Earlier)
Northern Chandigarh, Delhi, Haryana,

Himachal Pradesh, Jammu ang
Kashmir, Punjab, Rajasthan,
Uttar Pradesh, Uttarakhand
Western Chhattisgarh, Gujarat, Damar &
Diu, Dadar & Nagar Haveli,
Madhya Pradesh, Maharashtra,

1. Goa
Eastern Bihar, Jharkhand, Orissa, West
Bengal, Sikkim, Andaman-
Nicobar
North-Eastern Arunachal Pradesh, Assam,

Manipur, Meghalaya, Mizoram,

NEWNE Grid Nagaland, Tripura

2. Southern Grid Southern Andhra Pradesh, Karnataka
Kerala, Tamilnadu,
Pondicherry, Lakshadweep

Tamilnadu state falls under Southern grid. The posextor in India including the Southern region
largely comprises thermal power statibres can be seen from the table bélow

4 http://www.cea.nic.in/

® http://www.cea.nic.in/reports/planning/cdm_co2/cao?.htm
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Sector Hydro Coal Ga-srhermalljiesel Total Nuclear | Renewable Total
State 27055.74 425375 3672.12 602,61 46812.23 0.00 2247.68 76115.67
Central 8592.00 29620.00 6638.99 0/00 36258.99 .0020 0.00 48970.99
Private 1230.00 5491.38 4565.50 597{14  10654.02 0 0.0 10994.73 22878.75
All 36877.76| 77648.88 14876.61 1199(75 93725.24 4120.00013242.41| 147965.41
India

It is evident from the above table that the instdltapacity in India is predominantly thermal power
plants; thermal power generation is GHG intensimd & a major source of G@&missions. In the
absence of the project activity equivalent amounglectricity would have been generated from the
existing grid connected power plants and plannga@city additions which are also largely fossil fuel
based. Thus generation from the project displaoeslectricity generated from existing and planned
power plant capacities in the southern grid whoses&on intensities are represented by the Combined
Margin Emission Factor of the Southern Grid.

The baseline emissions and emission reductions fhenproject activity are estimated by multiplying
the amount of electricity exported by the projedtivity to the Southern grid with the emission fact
of the Southern grid calculated as the combinedymdCM) of the operating margin (OM) and build
margin (BM) emission factors.

Variable Data Source

EGq;y = Quantity of net electricity generatiorRecords maintained by project proponents
that is produced and fed into the grid as a result

of the implementation of the CDM project
activity in yeary (MWh/yr)

Parameter Data Source

EFgia.0om, y = Operating Margin Emission FactoCEA Database for CQOemission factor, version
(tCO/MWh) 5

EFgiaevm, y = Build Margin Emission FactarCEA Database for CQOemission factor, version
(tCO./MWh) 5

EFyria,cmy — Grid Emission Factor Calculated as the weightestage of the

operating margin and build margin

B.5.  Description of how the anthropogenic emissiorsf GHG by sources are reduced below
those that would have occurred in the absence ofdtregistered CDM project activity (assessment
and demonstration of additionality):

The project activity has been conceived as a CDiMept since its inception. The project start date i
05 December 2009 and the PP has intimated UNFCGCD&A about the project activity initiative
within six months of the start date. The acknowtdgnt from UNFCCC and email to Indian DNA
shall be provided to the DoE for verification.

The latest Additionality tool i.e. Tool for the demstration and assessment of Additionality ver&dh
approved by CDM Executive Board is used to dematesioroject Additionality.

Step 1: Identification of alternatives to the projest activity consistent with current laws and
regulations

AT
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Define realistic and credible alternatives3 tophgect activity(s) through the following Sub-steps

Sub-step 1a: Define alternatives to the project aistity:

As per ACM0002, the baseline alternative for th@qut activity is generation of equivalent amouht o
electricity by operation of grid-connected powearbs and by addition of nhew generation sources.
Accordingly, the realistic and credible alternasive the project activity are:

(@) The Project is undertaken without registering ia@DM activity.

(b) Equivalent amount of electricity being generatetbuigh operation of grid-connected power
plants and addition of new generation sources

Outcome of Step la:Alternatives (a) and (b) above have been identifisdrealistic and credible
alternative scenario(s) to the project activity

Sub-step 1b: Consistency with mandatory laws and gailations:

There are no legal and regulatory requirementspiteatent Alternatives (a) and (b) from occurring.

Outcome of Step 1b:ldentified realistic and credible alternative saen(s) to the project activity that
are in compliance with mandatory legislation angluiations taking into account the enforcement @ th
region or country and EB decisions on national angiéctoral policies and regulations.

Proceed to Step 2 (Investment analysis) or StepaBrier analysis). (Project participants may also
select to complete both steps 2 and 3.)

Step 2: Investment Analysis

The project activity generates revenue by sellilegtdcity to TNEB, thus simple cost analysis (opti
[) cannot be applied to the proposed CDM projetitiy.

The alternative to the project activity is contition of current situation, i.e. no project activiyd
equivalent amount of energy would have been pratibgethe grid electricity system. This alternative
will not require capital investment; hence investim@mparison analysis (option IlI) cannot be applie

In this case the benchmark analysis (option lllnh@st appropriate.The guidance to investment aisalys
issued in EB 51, Annex 58 (paragraph 12) statasnthzases where a benchmark approach is used, the
applied benchmark shall be appropriate to the tfg&R calculated. Weighted average costs of chpita
(WACC) are appropriate benchmarks for a project.IRRquired/expected returns on equity (Cost of
Equity) are appropriate benchmarks for equity IRR.

The tool for demonstration and assessment of addiity [para-5, sub step 2(b)] states that in sase
where the project has more than one potential dpee] the benchmark shall be based on parameters
that are standard in the market, considering tleeifp characteristics of the project type. Accogly,

the cost of Equity applicable to the project tyaes heen considered as the benchmark to be compared
against equity IRR.

The benchmark Cost of equity for the project icoted ad6.84% Further details of the benchmark
Cost of equity considered are presented in Appendird beta snapshots have been added in
Appendix3.

Sub-step 2c: Calculation and comparison of financlaindicators (only applicable to Options I
and IlI):

h T
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Key assumptions used for calculating post-tax iR are set out below:

Assumptions for Financial Model
Capacity of Machines in kW 80D Enercon Offer
Number of Machines 63 Enercon Offer
Project Capacity in MW 50.40 Enercon Offer
Expected project commissioning datg 01-Apr- Enercon Offer
11
Project Cost per MW (INR. In Calculated
Millions) 59.34
Operations
Plant Load Factor Base Case 24.83% C-WET Report
Transformation loss and Transmission  0.0%
Loss up to metering point
Effective PLF 24.83% Calculated
Insurance Charges @ % of capital cast 0.12% Normative
Operation & Maintanance Cost base| 1.30% Enercon's offer
year @ % of capital cost
% of escalation per annumon O & M 6.0% Enercon's offer
Charges
Tariff
Base year Tariff for 20 years - 3.39 TNERC Order
INR./Kwh
Generatiuon Based Tariff- INR./Kwh 0.50 Generation based incentive are applicable to
wind power projects at the rate of INR. 0.5(
per kWh with cap of INR. 6.2 Million per
MW (web link: http://www.mnre.gov.in/gbi-
scheme.htm
Project Cost INR
Million
Land and Infrastructure, Generator &
Electrical Equipments, Mechanical
Equipments, Civil Works,
Instrumentation & Control, Other
Project Cost, Pre operative Expenses,
etc.
Total Project Cost 2,990.6 Enercon Offer
1
Means of Finance INR
Million
Own Source 309 Debt Equity Ratio for the power generation
897.18| projects in India.
Term Loan 70% Debt Equity Ratio for the power generation
2,093.43| projects in India
Total Source
2,990.61
Terms of Loan

A
y
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Interest Rate 11.50% PLR rate published by RBeal&80 October
2009;
Tenure Years| Normative for power generation Sector India

10

Income Tax Depreciation Rate
(Written Down Value basis)

on Wind Energy Generators 80p6 Income Tax Act
www.fastfacts.co.in/resources/DeplncomeTa
x.rif

Book Depreciation Rate (Straight
Line Method basis)

On all assets 4.50% Straight line Method Adopted
Book Depreciation up to (% of asset 90%

value)

Income Tax

Income Tax rate 33.99% Income Tax Act

Minimum Alternate Tax 17.00% Income Tax Act

Working capital

Receivables (no of days) 0 Billing Cycle

Ol

O & M expenses (no of days) 0 Enercon's Offer

Debt Equity Ratio: This is the first investment by Vaayu (India) Pov@orporation Private Limited
and there are no existing debts in the companycéi¢me debt equity ratio of 70:30 envisaged for the
project activity as per detailed project report bagn considered. In addition a sensitivity analygsi

the debt equity ratio has been carried out to gthemm the investment analysis.

Interest rate: This is the first investment by Vaayu (India) Pov@orporation Private Limited and
there are no existing debts in the company. Thezefe have taken the Prime lending rate as interest
rate for investment analysis form the data pubtisby Reserve bank of India that is publically
available.

Plant Load Factor: As per EB 48, annex 11, Plant load factor validdtg independent third party

source can be used for investment analysis. Ptaat factor for the project activity is taken from
Center for Wind Energy Testing (a Government ofidnéigency). The plant load factor for the project
site as determined by CWET is 24.83%.

Salvage Value:The project is depreciated up to 90% of the project ¢escept for land that is non
depreciable item); therefore we have considered tast and 10% of the remaining value as salvage in
the cash flow for computing equity IRR.

The post tax equity IRR for the Project without CD&enues is 6.23 i.e. less than the benchmark.

Sub-step 2d: Sensitivity analysis (only applicable Options Il and Il1):
Sensitivity Analysis
The investment in wind power project shall be @&tased on the following parameters:

e Capital Cost

A
y
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* Tariff

* Plant Load Factor
e Debt Equity Ratio
*  O&M cost

Capital Cost

In accordance with the investment guidance, thétiaddlity for the project activity is demonstratat
the time of decision making. The project proponkas considered it appropriate to conduct the
sensitivity at the variation of +/- 10% of the proj cost.

10% decrease inBase Capital Cost 10% Increase |In
Capital Cost Capital Cost
Post tax Equity 8.78% 6.23% 4.14%

IRR

The equity IRR crosses the benchmark at capitah@rgation of 31.5% which is not realistic.

Tariff

Tamilnadu state electricity commission has fixeel thriff for the period of 20 years (Lifetime) fthre
wind power projects. The control period for thdftarrder dated 20 Mar 2009 is specified as tworgea
and hence the applicable order will extend to 30 RGL1. The tariff for the entire life of the proje
activity is fixed a INR 3.39 per kWh as per curréariff order in force and all the projects thae ar
commissioned up to 30 Mar 2011 will be provided tidweff approved by the commission in its order
dated 30 Mar 2009. Therefore it is not approptiateonduct sensitivity on tariff.

The equity IRR crosses the benchmark at the t@arifiNR 5.15 per kWh that is at 52% increase in base
tariff of INR 3.39 per kWh which is not a reasorebssumption.

Plant Load Factor
Plant Load Factor is the key variable encompassargation in wind profile, variation in off-take
(including grid availability) including machine dowme.

CWET Data: The PLF estimated by CWET (Center fond\iEnergy Testing-Third party independent
source for PLF) is 24.83%. We have conducted seitgiat a variation of 10% over the base case.

PLF @ 22.35% (10% PLF 24.83% (PLR PLF @ 27.31% (109

(=]

Decrease over PLFby CWET) Increase  over PLF
estimated by CWET) estimated by CWET)
Post tax Equity 4.06% 6.23% 8.39%

IRR

The sensitivity analysis clearly shows even witlhigher PLF, the project is not able to generate
sufficient returns. It can therefore be concludeat the project is financially not viable withoubD®I
benefits.

The equity IRR crosses the benchmark at PLF of293.4hich is not a reasonable assumption.

AT
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Debt Equity Ratio

The debt equity ratio envisaged for the project@s30, evident from the Detailed Project Reporg th
same has been considered for Investment Analysgenaitivity analysis of IRR to 10% variations in
the debt-equity ratio is carried out in the talsdéoly:

10% decreaseBase Debt Equity 10% Increase over
over base casgratio [70:30] base case [72:28]
[68:32]

Post tax Equity 6.26% 6.23% 6.20%

IRR

It may also be noted that at 100% equity, the &R is 6.51%.

O&M Cost

The Sensitivity in O&M cost is conducted after takito consideration +/-10% decrease in O&M Cost.

10% decrease inBase O&M Cost 10% Increase |[n
O&M cost O&M cost

Post tax Equity 6.60% 6.23% 5.86%
IRR

The project does not cross the benchmark even086 Mariation in O&M cost.

Loan Tenure

At the time of investment decision the loan repaynperiod was assumed as 10 years for the project
activity. The loan repayment period of 10 yearsadsepted norm for power sector projects and is
envisaged by Central Electricity Regulatory Comimissand State Electricity Regulatory Commission.
However, in actual the PP was able to secure lomn fDFC for period of 12 years. To capture the
deviation, the sensitivity analysis at loan tenoird2 years has been done; the equity IRR for Hsye
loan tenure is 5.91% which is less than the bendhma

Outcome of Step 2:As can be seen, the equity IRR of the projectvaigtremains well below the
benchmark even under the sensitivity analysis. &fbee it can be concluded that the proposed CDM
project activity is unlikely to be the most finaalty/economically attractive.

Step 3: Barrier analysis:

Not Opted for.

Step 4: Common practice analysis:

Sub-step 4a: Analyze other activities similar to th proposed project activity:

Analysis of similar projects within comparable regdatory regime and investment climate:

Over the years there have been two different réguyld investment regimes in the state of Tamil dad
for wind power projects.

AT
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Regime 1- Central regime (MNES policy)
= Projects installed prior to September 2001
= Wind power projects were governed by MNES policytwiariff set at INR. 2.25 per unit for
the base year 1994-95 with a 5% annual escalatibeeling and banking charges of 2%, etc.
Regime 2- State regime (TNEB and TNERC policies / orders)
= Projects installed after September 2001
= Wind power projects were governed by (a) TNEB omfe2001 with fixed tariff of INR. 2.70
per unit, wheeling and banking charged of 5%, @t TNERC order of 2006 with fixed tariff
of INR. 2.9 per unit, etc.

The different tariffs under regime 1 and regime @esented below:

Electricity tariff 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Averag

(INR/KWh) -07 -08 | -09 | -10 | -11 | 12 -13 | 14 | -15 | -16 e
REGIME 1
MNES Policy 360 | 3.72| 3.83 394 40b 417 428 49 4/50 4624.11
REGIME 2

TNEB order 2001 270| 270 | 2.70| 270 2709 270 270 270 2)y0 2/702.70
TNERC Order 2006| 2.90 | 2.90 | 2.90| 290 290 290 290 290 2P0 2/902.90

Wind projects prior to September 2001 were goveimethe MNES policy. However this regime was
superseded by the state policy and post Septend®dradl project fell into the state regime (regif)e

As can be seen above, Regime 1 projects are dfemetit regulatory and investment environment and
hence cannot be compared to the proposed projigtyaehich falls under the Regime 2.

The candidate CDM project activity is a large sgaleject and hence an analysis of all private wind
farm owners with an installed capacity of 15 MW alove, in the state of Tamil Nadu, under the
Regime 2 i.e. after September 2001, has been pesséelow (Details of all the investors for the
common practice analysis have been sourced fromirtian Wind Power Directory "™ edition
published in year 2009.)

A T

Total
Name of | Capacity 11 . .
Investor® MW in CDM Web-links and Explanation
the

® INR.2.25 for 1994-95 and 5% annual escalationeidiéer
"INR.2.70 for 2001 fixed for next 10 years
8 INR. 2.90 for 2006, fixed for next 10 years

® The data on private wind farm owners with gredtem 15 MW installed capacity has been taken
from http://www.windpowerindia.com/index.php?option=carantent&view=article&id=21&Itemid=26
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Regime
210

Installations under the 3 CDM PDDs titled
1) "41.6 MW grid connected electricity generationjpct by Madras
Cements Limited in Tamil Nadu."
http://cdm.unfccc.int/Projects/Validation/DB/AOLOBCSE7IUL19
FP3B27HORLRSKO/view.html
2) 46.2 MW wind energy project in Tamilnadu, India
http://cdm.unfccc.int/Projects/Validation/DB/OB98IMBOW6DUN
N60IUBED9VHZRTUQ/view.html
3) 74 MW wind energy project in Tamilnadu, India.

Madras http://cdm.unfccc.int/Projects/Validation/DB/BHXOTIBT2FMQNF

Cement Ltd. 142.350 Yes 1A59AGMX7X5E4DD/view.html
Installations under 2 PDDs
1) Grid connected wind energy project in Tamil Ny Simran
Wind Project Private Ltd.
http://cdm.unfccc.int/Projects/Validation/DB/IVRF@4PHX66FT
OIH9AHHP550HRA4L /view.html

Simran wind 2) 33.9 MW bundled wind power project in stateafnataka and

power projectf  51.600 Yes Tamil Nadu. This is a VCS project.
PDD titled "Grid connected wind energy project ianil Nadu by

Super wind Super Wind project private Itd"

power projectf  36.000 Yes http://cdm.unfccc.int/Projects/DB/DNV-CUK1280379322/view
PDD titled "Wind Power based electricity generatwaject in India
by DLF Home Developers Limited"

DLF Home http://cdm.unfccc.int/Projects/DB/BVQI127098556 308w

developers 34.500 Yes
Installations are under the CDM PDDs titled
1) 10.005 MW captive grid connected wind poweljgzbby the
members of IWPA at Coimbatore.
http://cdm.unfccc.int/Projects/Validation/DB/LO3RURAVPC94G
WPON3IPQZM866Y0/view.html
2) 40.68 MW grid connected electricity generatioaject by Indian
Wind Power Association at Tirunelveli in Tamil Nadu
http://cdm.unfccc.int/Projects/Validation/DB/1VDMASNMFEAB70C
OLGFRO1GV4RI4H/view.html

Soundararaja| 3) Bundled Wind power project in Tamil Nadu, Indta;ordinated

Mills Ltd. 33.850 Yes by Tamil Nadu Spinning Mills Association (TASMA-II)

% The capacity of installations under the Regimie2,commissioned after September 2001 and before
the project start date, in the state of Tamil Nadas been sourced from the Directory of Indian
Windpower 2009.

! The CDM status of the projects has been taken fleenCDM pipeline, irhttp://cdm.unfccc.int
MOoEF site and other publicly available sources.
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http://cdm.unfccc.int/Projects/Validation/DB/4R4NBAU31INRZM
NQAMH37GJN07926/view.html

4) 21.00 MW grid connected electricity generatiooj@ct by Indian
Wind Power Association at Tirunelveli in Tamil Nadu
http://cdm.unfccc.int/Projects/Validation/DB/471EXMMYNC9S7MH
CK3H8Y9DLPO8GYA/view.html

The installations are under two CDM PDDs

1) 19.27 MW Grid connected wind electricity gertiena project by
KPR Mills in Tamil Nadu.
http://cdm.unfccc.int/Projects/Validation/DB/KBAXDGUAPOH4J
4P20YB2AIQKM36G/view.html

2) 19.8 MW grid connected Wind farm project by KFRI Private
Limited, Tamil Nadu, India

KPR Mill http://cdm.unfccc.int/Projects/Validation/DB/AB7TOZGUKEGHY
Pvt. Ltd. 32.250 Yes PB4TWCP5536AGVF/view.html
Installations under CDM PDD titled "31 MW Wind eggrproject in,
India by Grace Infrastructure Pvt Ltd"
Grace http://cdm.unfccc.int/Projects/Validation/DB/VLQQ&RHDHYVVJIP
Infrastructure OIUAALLKOORALY1/view.html
(P) Ltd. 31.000 Yes
All the installations were envisaged to be CDM pot§ as reported
Vishal Export publicly
Overseas Ltd 29.275 Yes http.//www.projectsmonitor.com/detailnews.asp?newd8P84
The installations are under the PDD titled "Bundféthd power
project in Tamilnadu, India co-ordinated by the Tidkadu Spinning
Mills Association (TASMA)"
http://cdm.unfccc.int/UserManagement/FileStorageél®E2R X1112S
Shanmugavel BXNF29XDKVT2BCEWG
Group 25.500 Yes
The installations are all under the CDM PDD titf@&ilindled Wind
power project in Tamil Nadu, India, co-ordinatedTamil Nadu
Spinning Mills Association (TASMA-II)"
http://cdm.unfccc.int/UserManagement/FileStorag@&6QCIJW9I5N
YIX8U14H3STGKAF2BEV
Best & Co. 25.000 Yes
The installations are under the CDM PDDs titled
1) "STL Wind Power Project"
http://www.dnv.com/focus/climate_change/Upload/\t@m§6202%2
0-%20PDD%20%20Sept%2005.pdf
2) Eco Friendly Electricity Export to Grid
http://cdm.unfccc.int/Projects/Validation/DB/6 SWABL6JQOFHJO
HCFAPRY4B5IBZ0/view.html
3) Bannari Amman Spinning Mills Wind Power Projet@naged by
Bannari Enercon (India) Ltd.
Amman https://cdm.unfccc.int/Projects/Validation/DB/FYPAZNJIB35JZR
Spinning DUICOGVD36E6S33/view.html
Mills Ltd. 23.400 Yes
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Lakshmi
Machine
Works Ltd

23.000

Yes

Installations under PDD titled "27.95 MW wind engggoject in
Coimbatore district in Tamilnadu, India."
http://cdm.unfccc.int/UserManagement/FileStoragXZLFECVXR
5YBOJ5TH8J6XNHIPOCN

Premier Fine
Yarns Puvt.
Ltd.

22.850

Yes

The installations are under the PDD "Grid connectedwable
electricity generation project by M/s. Premier Mifvt Ltd in
Tamilnadu, India"
http://cdm.unfccc.int/Projects/Validation/DB/J0J2E88092EEUAF
D3OGYLEQO3TNZ7l/view.html

2) “Bundled wind power project in Tamil Nadu manddpy Enercon
India Limited-lI". This is a VCS project.
https://climatefriendly.com/skins/files/file/pdfimect page/Tamil N
adu_Wind_Project Verification Report.pdf?PHPSES $2wiOnm
j23rchhaao4aofkd?2

Sapthagiri
Distilleries

21.000

Yes

The installations are under CDM project titled EBMW Bundled
wind Power project in Tamil Nadu and Karnataka BCKGroup,
India"
http://cdm.unfccc.int/Projects/Validation/DB/ZSGOSH529EQQBK
KJ8S3S5KQCSRPY/view.html

TCS Textiles
Ltd.

20.750

Yes

The installations are under the PDD titled 1) "BleddVind power
project in Tamilnadu, India co-ordinated by the Tidladu Spinning
Mills Association (TASMA)"
http://cdm.unfccc.int/Projects/DB/TUEV-SUED1173368543/view
2) “19.80 MW bundled wind energy project in Tirunei and
Coimbatore districts in Tamilnadu, India”
http://cdm.unfccc.int/Projects/Validation/DB/QCDOYRQ1INMKR
2SATF56PMJINHOTIU/view.html

Loyal Textile
Mills Ltd

20.450

Yes

The installations are under the PDD titled "22.28/NMaptive Wind
Power Project in Tamil Nadu"
http://cdm.unfccc.int/Projects/Validation/DB/ED7XPXMWO6ZNT
MVUOXKGQXEGZMUZV/view.html

Ashok
Leyland Fin.
Ltd

20.025

Yes

The installations are in the CDM PDD titled "56 &%V bundled
wind energy project in Tirunelveli and Coimbatoisticts in
Tamilnadu, India."
http://cdm.unfccc.int/Projects/Validation/DB/37X48R6GG63VK5S
L84D6WZOUMSBYGG/view.html

Arvind A
Traders

19.350

Yes

The installations are under the PDDs titled

1) "16.45 MW bundled grid connected renewable enprgject in
Tamil Nadu, India"
http://cdm.unfccc.int/Projects/Validation/DB/ABFMBRISSRHP90
TSOL3MQ2K4PLTMS5/view.html

2) 37.6 MW Bundled Wind Power Project in Nagercédmilnadu
http://cdm.unfccc.int/filestorage/1/M/N/IMNSGD49QF¥ZR80Q0
U54A8M3WU4XA/India%20PDD.pdf?t=MDV8MTMwMjA2NTkO
Ny40NA==|gcNPNhJIgyOTtYXHWEhSirUP-MQ=
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Muthoot
Fincorp Ltd.

18.750

Yes

Installations are under the CDM PDDs

1) Wind based bundled renewable energy projechilhadu, India.
http://cdm.unfccc.int/Projects/Validation/DB/NL768BVEEJJWKR
MJI52WOF1GGT8A2/view.html

2) Emissions free electricity generation using wamergy
http://cdm.unfccc.int/Projects/Validation/DB/OKHOBB9P0Z86DV
CHDOHQ7XBZH58S/view.html

3) 23.75MW grid connected electricity generatioojgct at
Tirunelveli in Tamil Nadu.
http://www.sgsqualitynetwork.com/tradeassurancefiropects/512/P
DD%2023.75MW%20grid%20connected%20electricity%2@gati
0n%20project%20at%20Tirunelveli%20in%20Tamil%20Naatif

CPCL

17.600

Yes

Installations are under PDD titled "17.6 MW captgréd connected
electricity generation from wind energy project®@igennai
Petroleum Corporation Limited."
http://cdm.unfccc.int/Projects/DB/BVQI1257245548\6dw

Suzlon
Infrastructure
Limited

17.500

Yes

The installations are under the PDDs
1) "16.25 MW grid connected electricity generatpnject at
Coimbatore in Tamil Nadu"
http://cdm.unfccc.int/Projects/Validation/DB/X1W2UBQDN2GV
GATMIWN7EXSFH89N/view.html

2) "38.75 MW grid connected electricity generatpyoject at
Tirunelveli in Tamil Nadu"
http://cdm.unfccc.int/Projects/Validation/DB/01HEA3165S7S2CE
SB81LQOC46PYL/view.html
3) "23.75MW grid connected electricity generationject at
Tirunelveli in Tamil Nadu"
http://www.sgsqualitynetwork.com/tradeassuranceéfmopects/512/P
DD%2023.75MW%20grid%20connected%20electricity%?2@gati
0n%20project%20at%20Tirunelveli%20in%20Tamil%20Naatif

Premier Spg
& Wvg Mills
Pvt. Ltd

16.250

Yes

The installations are under the PDD "Grid connectegwable
electricity generation project by M/s. Premier Mifvt Ltd in
Tamilnadu, India"
http://cdm.unfccc.int/Projects/Validation/DB/J0J2E88092EEUAF
D3OGYLEQO3TNZ7l/view.html

2) “Bundled wind power project in Tamil Nadu manddpy Enercon
India Limited-II". This is a VCS project.
https://climatefriendly.com/skins/files/file/pdfimect page/Tamil N
adu_Wind_Project Verification Report.pdf?PHPSES $2wiOnm
j23rchhaao4aofkd?2

Rasi Seeds
(P) Ltd.

16.250

Yes

The installations arel under the CDM PDDs titled

1) "Bundled Wind power project in Tamil Nadu, ladco-ordinated
by Tamil Nadu Spinning Mills Association (TASMA-TI)
http://cdm.unfccc.int/Projects/Validation/DB/F6GTRQRMW3G6A
OEUUNKKOUD2RG3F3/view.html

2) "Bundled Wind power project in Tamilnadu, Ind@-ordinated
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by the TamilNadu Spinning Mills Association (TASMA)
http://cdm.unfccc.int/UserManagement/FileStoraged®E2RX1112S
BXNF29XDKVT2BCEWG

The installations are under CDM PDDs

1) Bundled Wind power project in Tamilnadu, Ind@ordinated by
the Tamil Nadu Spinning Mills Association (TASMA)
http://cdm.unfccc.int/Projects/DB/TUEV-SUED1173368%43/view
2) Bundled Wind power project in Tamil Nadu, Indta-ordinated
by Tamil Nadu Spinning Mills Association (TASMA-II)

Ambika http://cdm.unfccc.int/Projects/Validation/DB/4RANBAU31INRZM

Cotton Mills NQAMH37GJIN07926/view.html

Ltd. 15.400 Yes
The installations are under the PDD titled "Bundiéthd power
project in Tamilnadu, India co-ordinated by the Tialadu Spinning
Mills Association (TASMA)"
http://cdm.unfccc.int/UserManagement/FileStoraggl®d2RXI1112S

Jayajyoti & BXNF29XDKVT2BCEWG

Co. Ltd 15.000 Yes

It can be seen all private wind farm installatiansthe similar regulatory and investment climasdlzat
of the project activity and with capacity of ovey MW in the state of Tamil Nadu, are CDM projects.

The analysis presented in the table above, shatatimost all similar project activities (excepinBan
wind power projectPremier Fine Yarns Pvt. Ltd. &remier Spg & Wvg Mills Pvt. Ltd which under
VCS projects and available carbon credits) are Cpidjects, i.e. and non-CDM large scale wind
energy investments is hot a common practise imgben.

Sub-steps 4a is satisfied.

Sub-step 4b Discuss any similar options that are oarring:

From sub-step 4a it is clear that similar actigitege not widely observed or commonly carried owt a
that all similar projects have been undertaken @dyCDM projects. Therefore Sub-step 4b is not
applicable. Based on the above considerationgrihject activity is considered to be additional.

| B.6. Emission reductions:

| B.6.1. Explanation of methodological choices: |

According to the approved methodology ACM0002 (M&rsl2.1.0) Emission Reductions are

calculated as:-

Baseline Emissions in yea(t CO.e/yr)
Project Emissions in yegu(t CO,e/yr)
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Estimation of Baseline Emissions:

Baseline emissions include only €@missions from electricity generation in fossiélfdired power
plants that are displaced due to the project dgtifihe methodology assumes that all project atgtr
generation above baseline levels would have berargied by existing grid-connected power plants
and the addition of new grid-connected power plante baseline emissions are to be calculated as
follows:

BE y = EG PJ, y* EF Orid, CM, y = ee s emnsssmmnssnninaaiane e (2)

Where:
BE, = Baseline emissions in yepa(tCO./yr)

EGes;,= Quantity of net electricity generation that iguced and fed into the grid as a result of the
implementation of the CDM project activity in ygafMWh/yr)

EFgia.cmy = Combined margin COemission factor for grid connected power genenatio yeary
calculated using the latest version of the “Toatatculate the emission factor for electricity system”
(tCO./MWh)

Since the project activity is the installation ofi@w grid connected renewable power plant the;E(S
calculated as :

EGPJ'y = EGfaci“tyy ................................ (3)

Where:
EGes;,= Quantity of net electricity generation that iguced and fed into the grid as a result of the
implementation of the CDM project activity in yeafMWh/yr)

EGrciiy,y = Quantity of net electricity generation suppligdthe project plant/unit to the grid in year
(MWhlyr)

The proposed project activity is in the state ofmilaadu which falls under Southern grid, baseline
emission factor is calculated as combined marginsisting of a combination of operating margin and
build margin factors according to the proceduressgribed in the latest tool for calculating the
emission factor for an electricity system. The stepcalculation are as follows:

STEP 1: Identifying the relevant electricity systens:

The Indian electricity system is divided into twegional grids, viz. (1) Northern, Eastern, Western,
North-Eastern and (2) Southern grid. Each grid coveeveral states. As the regional grids are
interconnected, there is inter-state and interemg@i exchange. A small power exchange also takes
place with neighboring countries like Bhutan angéale

Power generation and supply within the regionadl §si managed by Regional Load Dispatch Centre
(RLDC). The Regional Power Committees (RPCs) p@wedcommon platform for discussion and
solution to the regional problems relating to thil.gEach state in a regional grid meets its demand
with its own generation facilities and also withoahtion from power plants owned by the Central
Sector such as NTPC and NHPC etc. Specific quotalibcated to each state from the Central Sector
power plants. Depending on the demand and geneyati@re are electricity exports and imports
between states in the regional grid. The regiondl thus represents the largest electricity gricereh
power plants can be dispatched without significaahstraints and thus, represents the “project

A T
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electricity system” for the project activity. Asetlproject activity is connected to the Southernores)
electricity grid, the Southern grid is the “projedectricity system”.

STEP 2: Choose whether to include off-grid power @ints in the project electricity system
(optional):

Option | is opted for the project activity i.e. prgrid power plants are included in the calculation
STEP 3: Select a method to determine the operatingargin (OM):

According to the tool, the calculation of the opigrgx margin emission factor is based on one of the
following methods:

(a) Simple OM, or

(b) Simple adjusted OM, or

(c) Dispatch data analysis OM, or

(d) Average OM.

Any of the four methods can be used for calculatdd, The simple adjusted OM and dispatch data
analysis OM cannot be currently applied in Indi@ tlulack of necessary data however, the simple OM
method (option a) can only be used if low cost/Arustresourcesonstitute less than 50% of total grid
generation in: 1) average of the five most recesdry, or 2) based on long-term averages for
hydroelectricity production.

The Share of Low Cost / Must-Run (% of Net Genergtiin the generation profile of the different
grids in India in the last five years is as follows

2004-05 2005-06 2006-07 2007-08 | 2008-09
NEWNE 16.84% 18.0% 18.5% 19.0% 17.3%
South 21.61% 27.0% 28.3% | 27.1% 22.8%
India 18.01% 20.1% 20.9% 21.0% 18.6%

Source: CQ Baseline Database for the Indian Power Sector rtaé Electricity Authority

The above data clearly shows that the percentagetaifgrid generation by low cost/must run plants
(on the basis of average of five most recent ydardghe Southern regional grid is less than 50f%he
total generation. Hence the Simple OM method candeel to calculate the Operating Margin Emission
factor. The average operating margin method cabeoapplied, as low cost/ must run resources in
Southern grid constitute less than 50% of total ggneration.

The project proponents choose an ex ante optioedimulation of the OM with a 3-year generation-

weighted average, based on the most recent dalaldeaat the time of submission of the CDM-PDD

to the DOE for validation, without requirement t@mtor and recalculate the emissions factor during
the crediting period.

STEP 4: Calculate the operating margin emission faor according to the selected method:

The simple OM emission factor is calculated asgdreeration-weighted average &nissions per unit
net electricity generation tGMMWh) of all generating power plants serving theteyn, not including
low-cost / must-run power plants / units. It maydaéculated:

« Based on the net electricity generation, and a €@@ission factor of each power unit. (Option A),
or

A T
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« Based on the total net electricity generation Ibfpawer plants serving the system and the fuel
types and total fuel consumption of the projectteieity system (option B)

The Central Electricity Authority, Ministry of PoweGovernment of India has published a database of
Carbon Dioxide Emission from the power sector ididnbased on detailed authenticated information
obtained from all operating power stations in tbardry. This database i.e. The CBaseline Database
provides information about the Combined Margin Eiagis Factors of all the regional electricity grids
in India. The Combined Margin in the CEA databasealculated ex ante using the guidelines provided
by the UNFCCC in the “Tool to calculate the emissfactor for an electricity system”. We have,
therefore, used the Combined Margin data publisheéde CEA database, for calculating the Baseline
Emission Factor.

The CEA database uses the option A i.e. data orleetricity generation and G@mission factor for
each power unit, the average efficiency of eachgrawmit and the fuel type(s) used in each powet, uni
to calculate the OM of the different regional grids

The simple OM emission factor is calculated basethe net electricity generation of each power unit
and an emission factor for each power unit, agvest

EFgrid'OMsimpk.)’y = E (EGm’yX EFEL’m'y) /ZEGmyy .................... (a)
Where:
EFyidomsimpiey  SiMple operating margin G@mission factor in year y (tGDIWh)
EG,, Net quantity of electricity generated and delivet@the grid by power unit m in year y
(MWh)
EFeL my CO, emission factor of power unit m in year y (tCO2/MWh
m All power units serving the grid in year y egt®w-cost / must-run power units
y The relevant year as per the data vintage chosstep 3

The emission factor of each power unit m has beterchined as follows:

EFeymy= (EFCioy XNCV, X EFco, J/EGy i, (b)
Where:
EFeL my CO, emission factor of power unit m in year y (t&KdWh)
FC oy Amount of fossil fuel type i consumed by power uniin year y (Mass or volume unit)
NCV,, Net calorific value (energy content) of fossiefuype i in year y (GJ / mass or volume
unit)
EFcozy CO, emission factor of fossil fuel type i in year y @2GJ)
EG,, Net quantity of electricity generated and dekakto the grid by power unit m in year y
(MWh)
m All power units serving the grid in year y egt®w-cost / must-run power units
[ All fossil fuel types combusted in power unitimyear y
y The relevant year as per the data vintage chosstep 3

STEP 5: Identify the group of power units to be intuded in the build margin:

The sample group of power units m used to calctlegdouild margin consists of either:
(a) The set of five power units that have beent lbudst recently, or

A T
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(b) The set of power capacity additions in the telgity system that comprise 20% of the
system generation (in MWh) and that have been makt recently.

Project participants should use the set of powds timat comprises the larger annual generation.
Accordingly, the CEA database calculates the bonérgin as the average emissions intensity of the
20% most recent capacity additions in the grid dasenet generation.

The build margin emission factor has been calcdlaeante based on the most recent information
available on units already built for sample groupirthe time of CDM-PDD submission to the DOE
for validation. This option does not require moriitg the emission factor during the crediting pdrio

STEP 6: Calculate the build margin emission factor:

The build margin emissions factor is the generatieighted average emission factor of all poweraunit
m during the most recent year y for which powerggation data is available, calculated as follows:

EF ooy = & EG, X EFg ()/ZEG, i, ©)
Where:
EFyiasvy Build margin CQemission factor in year y (tGWh)
EG,, Net quantity of electricity generated and dekdkto the grid by power unit m in year y
(MWh)
ERcLmy CO, emission factor of power unit m in year y (t&KdWh)
m Power units included in the build margin
y Most recent historical year for which power geation data is available

The CQ emission factor of each power unit m (.f_ﬁy) is determined as per the procedures given in

step 4 (a) for the simple OM, using option A1 formost recent historical year for which power
generation data is available, and usingnidhe power units included in the build margin.

STEP 7: Calculate the combined margin emissions faar:

The emission factoEFgqcmy Of the grid is represented as a combination of Giperating Margin
(OM) and the Build Margin (BM). Considering the ission factors for these two marginsESyiq.omy
andEFgiggmy, then theEFyiqcmy IS given by:

EFy =Wom * EFgrigiomy + Wem * EFgridgmy cooovvvveviniiiiiin, (d)
Where:

EFyiaemy Build margin CQemission factor in year y (tGIMWh)
EFyiaomy Operating margin C&mission factor in year y (tGOMWh)
Wo Weighting of operating margin emissions facéé (

Wy Weighting of build margin emissions factor (%)

(wherewoy + Wy = 1).
According to ACM0002 the weights for OM and BM &&5 and 0.25 respectively.
Using the values for operating and build marginssioin factor provided in the CEA database and their

respective weights for calculation of combined nramgmission factor, the baseline carbon emission
factor (CM) is945.15 tCQe/GWh.
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Details of Baseline data:

Data of operating for the three financial yearsrfrd006-07, 2007-08 and 2008-09 and Build Margin
for 2008-09 has been obtained from -

The CO, Baseline Database for the Indian Power Sector
Ministry of Power: Central Electricity Authority @A)
Version 5

Key baseline information is reproduced in Annex 3.

The detailed excel sheet is available at:
http://www.cea.nic.in/reports/planning/cdm_co2/caw2.htm

Estimation of Project Emissions

The project activity involves harnessing of windesgy and its conversion to electricity. Hence
according to ACM0002 Version 12.1.0, there willimeproject emissions in the project activity

Estimation of Leakage Emissions
As per ACM0002 Version 12.1.0, no leakage has loeesidered for the calculation of emission factor

The details on OM, BM and CM estimates as proviggthe CEA are shown in Annex-3.

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

Data / Parameter: EF gridomy

Data unit: tCQe/MWh

Description: Operating Margin Emission Factor otifern Regional Electricity Grid
Source of data used: “GM@aseline Database for Indian Power Sector”, var&iqublished by

the Central Electricity Authority, Ministry of PoweGovernment of India.

The “CQO, Baseline Database for Indian Power Sector” is labkd at
Www.cea.nic.in

Value applied: 0.98756
Justification of the
choice of data of
description off Operating Margin Emission Factor has been calcdldig the Central

measurement methodd<£lectricity Authority using the simple OM approaah accordance with
and procedures actuallyACMO0002.
applied:
Any Comment The value is calculated on ex-antesbasd it will remain same throughaout
the crediting period.
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Data / Parameter: EFgiggmy
Data unit: tCQe/MWh
Description: Build Margin Emission Factor of South®&egional Electricity Grid

Source of data used:

“G@aseline Database for Indian Power Sector” verSipablished by the

Central Electricity Authority, Ministry of Power,dvernment of India.

The “CO, Baseline Database for Indian Power Sector” is lal at
www.cea.nic.in

and procedure
actually applied:

Value applied: 0.81792

Justification of the

choice of data of

description ofl Build Margin Emission Factor has been calculatedheyCentral Electricity

measurement methogisAuthority in accordance with ACM0002.

D

Any Comment

The value is calculated on ex-antesbasd it will remain same througho
the crediting period.

UNFCCe

Data / Parameter:

EFy or EF gigcmy

Data unit:

tCQe/MWh

Description:

Combined Margin Emission Factor of heun Regional Electricity Grid

Source of data used:

The “@Baseline Database for Indian Power Sector” verSigrublished
by the Central Electricity Authority, Ministry of dwver, Government o
India.

The “"CQO, Baseline Database for Indian Power Sector” is lalbhs at
www.cea.nic.in

f

actually applied:

Value applied: In case of wind power projects default weights G&50for EFoy and 0.25 for,
EFgvareapplicable as per ACM0002.
Combined Margin Emission Factor (EFy ordwF) | 0.94515 \
Refer Annex — 3 for comprehensive calculation ofmBmed Margin
Emission Factor.
Justification of the
choice of data of
description off Combined Margin Emission Factor has been calculdtgdthe Centra
measurement methoddlectricity Authority in accordance with CDM methadgies: ACM0002,
and procedures and Tool to Calculate the emission Factor for acteicity System.

Any Comment

The value is calculated on ex-antesbasd it will remain same througho

the crediting period.
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B.6.3 Ex-ante calculation of emission reductions:

Emission reductions from the project activity agua& to the baseline emissions as project emissions
and leakage are nil.

Baseline emission factor (Combined Margin) (EFy)
= 0.94515 tC@/MWh

Annual electricity supplied to the grid by the Raj(EGYy) is calculated as:
= 50.4 MW (Capacity) x 24.83% (PLF) x 8,760 (houvB)h
= 109,625.44 MWh

Annual Baseline Emissions Reduction: ERy = EFy YEG
= 0.94515 tC@/MWh x 109625.44 MWh
= 103,612 tC@e

| B.6.4 Summary of the ex-ante estimation of emissiagreductions: |

Year Estimation of Estimation of Estimation Estimation of
project activity baseline of leakage overall
emissions (tonnes emissions (tonnes of emission
of COe) (tonnes of CQe) COze) reductions
(tonnes of
COze)
*July 2011 to June 2012 0 103,612 0 103,612
July 2012 to June 2013 0 103,612 0 103,612
July 2013 to June 2014 0 103,612 0 103,612
July 2014 to June 2015 0 103,612 0 103,612
July 2015 to June 2016 0 103,612 0 103,612
July 2016 to June 2017 0 103,612 0 103,612
July 2017 to June 2018 0 103,612 0 103,612
July 2018 to June 2019 0 103,612 0 103,612
July 2019 to June 2020 0 103,612 0 103,612
July 2020 to June 2021 0 103,612 0 103,612
Total (tonnes of CQe) 0 1,036,120 0 1,036,120

*1st year begins from the date of registration, aadh year extends for 12 months.

| B.7 Application of the monitoring methodology and @scription of the monitoring plan: |

| B.7.1 Data and parameters monitored: |

Data / Parameter: EGs,y

Data unit: MWh (Mega-watt hour)

Description: Net Electricity Exported to the grig the project

Source of data to be Monthly billing records whishgiven by Tamilnadu Electricity Board (TNEB

A
y
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used:

Tirnunelveli Electricity Distribution Circl@jrunelveli).

Value of data applie
for

] Annual electricity supplied to the grid by the RajActivity
the purpose of =50.4 MW (Capacity) x 24.83% (PLF) x 8760 (houvB)Vh

measurement methoc
and procedures to b
applied:

calculating  expected= 109625.44 MWh

emission reductions in

section B.5

Description offl « Metering system for the project activity consistsctusters of individua

s
e

Refer Annex — 4 for an illustration of the provissofor measurement methods.

Detailed procedure calculating net electricity diggpto the grid is given ir
section B.7.2.

metering points at 33kV (one main meter) at projgiteé for the project

activity. Summation of meter reading for all thieisters (connecting 6
machines) will provide total electricity generatadthe project activity afte
adjustment of transmission loss.

In addition the 33kV metering points there is oaed main & check mete
at Enercon Pooling sub-station (110kV metering #Bulk metering point)

where all the WEGs of the wind farm including mads of the project

activity and other project developers are connected

All main and check meters are two-way tri-vectorten® capable o

recording import and export of electricighd under the control of state

electricity utility.
All main and check meters are of 0.2% of accurdagsc

The procedures for metering and meter readingheilas per the provision
of the power purchase agreement except or othemxigkcitly stated in the
PDD.

Monthly Joint Meter Reading will be recorded atthlk meters will be don
by TNEB in the presence of PP’s representative rdemg.

Joint meter reading recorded at 33kV metering pimidicates the values ¢
export & import by the WEGs of project activity awtted to 33 kV
metering point. There will be individual Joint meteading for individua
cluster metering points.

Joint meter reading recorded at 110kV metering tpatnEnercon pooling
sub-station indicates the values of export & imgnytthe all the WEGS g
project activity and WEGSs of other project develgpeonnected to 110 k
metering point.

p T
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QA/QC procedures t

be applied:

D QA/QC procedures will be as implemented by DiscdatéSutility pursuant tg
the provisions of the power purchase agreementpexaeotherwise explicitly




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

UNFCCe

CDM - Executive Board

page 32

stated in the PDD.

All the main meter and check meters are calibraiedtate utility annually an
records are available with PP. Refer Annex — 4 dar illustration of the
provisions for QA/QC procedures.

Any comment:

The data will be archived both in &leaic and hard paper format for crediti
period + 2 years.

Data / Parameter: EGexporty
Data unit: MWh (Mega-Watt hour)
Description: Electricity exported by project actwio grid recorded at 33kV metering poir

(Cluster meter)

Source of data to b
used:

eMonthly billing records which is given by Tamilnadilectricity Board (TNEB)
Tirnunelveli Electricity Distribution Circle, Tiruglveli).

Value of data applie
for

the purpose of

i This value will be directly applied.

calculating  expected

emission reductions in

section B.5

Description off Refer Annex — 4 and section B.7.2 for an illustmatiof the provisions fo

measurement methoc
and procedures to b
applied:

Isneasurement methods.
e

QA/QC procedures t
be applied:

PValue of EGexport,y Can be crosschecked from invoice raised on TNEBtate
electricity board.

QA/QC procedures will be as implemented by DiscdatS utility (TNEB)
pursuant to the provisions of the power purchaseesgent except or otherwis
explicitly stated in the PDD.

All the main meter installed at 33kV metering paattproject site are calibrate
by state utility annually and records are availakith PP. Refer Annex — 4 fg
an illustration of the provisions for QA/QC proceels.

h T

its
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2d

Any comment: The data will be archived both in &l@gic and hard paper format for crediting
period + 2 years.

Data / Parameter: EGimporty

Data unit: MWh (Mega-Watt hour)

Description: Electricity imported by project actyito grid recorded at 33kV metering point

(Cluster meter)

Source of data to b
used:

eMonthly billing records which is given by Tamilnadhlectricity Board (TNEB)
Tirnunelveli Electricity Distribution Circle, Tiruglveli).

Value of data applie
for

the purpose of

i This value will be directly applied.

calculating  expected

emission reductions in

section B.5

Description of| Refer Annex — 4 and section B.7.2 for an illustnatiof the provisions fo

measurement methoc

Isneasurement methods.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

UNFCCe

CDM - Executive Board

page 33

and procedures to b
applied:

e

QA/QC procedures t
be applied:

DValue of EGmport,y can be crosschecked from invoice raised on TNEBtate
electricity board.

QA/QC procedures will be as implemented by Discdatss utility (TNEB)
pursuant to the provisions of the power purchaseesgent except or otherwis
explicitly stated in the PDD.

All the main meter installed at 33kV metering podtproject site are calibrate
by state utility annually and records are availahkith PP. Refer Annex — 4 fg
an illustration of the provisions for QA/QC procees.

and the metering point at 110 kV at the ENERCONIipgcubstation.

Source of data to b
used:

eMonthly billing records which is given by Tamilnadlectricity Board (TNEB)
Tirnunelveli Electricity Distribution Circle, Tiruglveli).

Value of data applie
for

the purpose of

i This value will be directly applied.

measurement methoc
and procedures to b
applied:

calculating  expected

emission reductions in

section B.5

Description of| Line loss between metering point at 33kV and theéenmgg point at 110kV at

IENERCON substation is applied to the meter reathkgn at meters connect
eat 33 KV for the project activity.

ENERCON pooling Substation is connected to the mma&shof the projec
activity and the machines commissioned by the gtineject owners. Therefor
Line loss is applied to the project activity by thiate utility as reflected in th
Monthly billing records taken at 33kV level.

The line loss calculation is done by TNEB whiclaistate utility and is directl
used for adjusting the net export recorded at 3@lering clusters.

Refer Annex — 4 and Section B.7.2 for an illustmatiof the provisions fo
measurement methods.

QA/QC procedures t
be applied:

b Value of Tz can be crosschecked from invoice raised on TNE&aie electricity
board.

QA/QC procedures will be as implemented by DiscdatS utility (TNEB)
pursuant to the provisions of the power purchaseesgent except or otherwis
explicitly stated in the PDD. Refer Annex — 4 forilustration of the provision
for QA/QC procedures.

A T
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Any comment: The data will be archived both in &leaic and hard paper format for crediting
period + 2 years.

Data / Parameter: Te

Data unit: MWh (Mega-watt hour)

Description: Line loss between the metering poir@akV metering points of project activity

pd

t

® @

5
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Any comment:

The data will be archived both in &leaic and hard paper format for crediti
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| period + 2 years.

| B.7.2 Description of the monitoring plan: |

Approved monitoring methodology ACMO0002 Version 1R, “Consolidated baseline monitoring
methodology for zero-emissions grid-connected glgtt generation from renewable sources”, by
CDM - Meth Panel is proposed to be used to motiiteremission reductions.

Enercon (India) Limited is O&M contractor for theopect activity. Enercon (India) Limited will be
responsible for the maintaining all the monitoritata on behalf of VIPCPL in respect of the project
activity. Enercon (India) Limited has implementede tmanagement structure for managing the
monitored data.

This approved monitoring methodology requires nmaning of the following:
« Electricity generation from the project activity)yda

e Operating margin emission factor and build margiission factor of the grid, wherex post
determination of grid emission factor has been ehos

Since the baseline methodology is based on exdeteErmination of the baseline, the monitoring of
operating margin emission factor and build margmssion factor is not required. Further, wind based
electricity generation is not associated with anydkof leakages. Hence, the sole parameter for
monitoring is the electricity generated by the pobjand supplied to the grid.

The Project is operated by Enercon and managetiebi?®P. The operational and maintenance contract
for the project is with Enercon. Enercon is an 19@1:2000 certified Quality Management system
from Germanischer Lloyd. Enercon follows the docotagon practices to ensure the reliability and
availability of the data for all the activities B=juired from the identification of the site, wiregsource
assessment, logistics, finance, construction, casioning and operation of the wind power project.

Calculation of Net Electricity Supplied to the grid by project activity:

Single Line diagram of Metering arrangement forjgebactivity is shown in below picture:-

A T
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From the above line diagram it is clear that thect@es of the project activity and other project
developers at the wind farm have individual metgpnints at 33kV at the project site. Further PP wi
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make clusters of WEGs at the project site for thgppse of metering. Each cluster will have a main
meter. The WTGs of the project activity will be ometed to individual dedicated cluster meters.

From the above layout it is clear that the clusteesers (dedicated meters/ individual meters) ofgot
activity and other customers are connected to tierd®n pooling sub-station at Pillayarkulam at bulk
metering point at 110 kV. There is one main and admeck meter at the Enercon substation. Since the
main and check meters (bulk meter) at 110 kV megepioint at the ENERCON pooling substation is
connected to the machines of the project activity the machines commissioned by the other project
developers, therefore in order to determine theetettricity supplied to the grid at 110 kV at the
ENERCON substation, the state utility apply Lined@o the meter reading recorded at the 33 KV.

The total % of Line loss from WEGs (33kV meteringirmt) to Enercon substation (110kV metering
point) is calculated by the state utility. Net Htezty supplied to the grid by project activity is

calculated by applying Line loss to the meter regslitaken at 33 kV metering point of the project
activity.

The procedure for calculation of the percentage lass is set-out below:

(X1+X2+X3+X4+....Xn) - Y
= X 100%
(X1+X2+X3+X4+.....Xn)

Where,

Z= Percentage Line loss incurred in Line between tletens located at 33 kV metering point
(including the machines of the project activity asitier project developers) and the meters
located at 110kV metering point (bulk meter: mand aheck) at high voltage side of receiving
sub-station. Refer above picture for schematitefflow diagram.

(X1+X2+X3+X4+.....Xn)  =Summation of meter readings (Export- Import) at 38 metering
points for all the project developers connectedeceiving substation (including the machines of the
project activity and other project developers)

Xi = Net Export (Export — Import) Reading (Xi) ndtat energy meter installed at 33kV metering point
where i vary from 1 to n which represents the nsetemnected to project activity and other project
developers. X1, X2, X3,...Xn are the meters thatretalled at 33kV metering point (including the

machines of the project activity and other projdevelopers) and further connected to the receiving
substation at 110 kV by internally connected lineefer above picture for schematic of the flow
diagram.

Y =  Net Export (Export-Import) Reading at bulk metestalled at high voltage side of transformer
of the receiving sub-station at 110 kV connectiragmmes of the project activity and other
project developers. Refer above picture for schianwdithe flow diagram.

Therefore Line Loss for the project activity (beeme33kV & 110kV metering point) is calculated as
follows:-

A T
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Line Loss (Tg) = Percentage Line Loss * Net Export recorded atV38hketering point of project
activity

Te = Z X (EGexporty - EGimporty )

Therefore Net Energy Supplied to Grid (or net gahen) after adjustment of Line loss is calculaasd
below:-

EGPJ,y = EGExport,y - EGImport,y -Te

The monthly statement showing the Energy Generhyethe project activity as provided and duly
signed by TNEB/Tirunelveli Electricity Distributio@ircle, Tirunelveli) contains the following data:-

Electricity Export (E@xpor)

Electricity Import (EGmport)

Line Loss (E) between 33 kV metering point and 110 kV meteriampat Enercon substation
Net Generation to the Grid [EE&portEGimport-TE]

PR

The Electricity Export, Electricity Import, Line Iss and net electricity supplied (Net Generatiorth&
grid, can be cross checked from the invoices ramedhe state utility for supply of net electricity
supplied to the grid.

The accuracy of monitoring parameter is ensuredadiyering to the calibration and testing of the
metering equipment once each year. Enercon providesdaily generation report to the Project
proponent. The project proponent also maintaingeberds of daily generation report and joint meter
report.

Training and maintenance requirements:

Training on the machine is an essential pre-regish ensure necessary safety of man and machine.

Further, in order to maximize the output from th&®@s, it is extremely essential, that the engineers
and technicians understand the machines and kemp th good health. In order to ensure, that
Enercon’s service staff is deft at handling techhisnags on top of the turbine, the necessity of
ensuring that they are capable of climbing the towéh absolute ease and comfort has been
established. The Enercon Training Academy providesd-based training to meet the training
requirements of Enercon projects. The trainingdstemporary, which results in imparting focused
knowledge leading to value addition to the attit@ahel skills of all trainees. This ultimately leads
creativity in problem solving.

Action plan for monitoring of 2% CER revenue contributed towards sustainable development

Vaayu (India) Wind Power Corporation Private Linit¢VIPCPL) is committed to contribute a
minimum of 2% of the CER revenue accrued every jaasustainable development activities for the
local population.

VIPCPL will undertake an annual review processhef actual CERs accrued and the price transacted.

On the basis of the actual price and exchange ¥dRCPL will commit 2% of the revenue for
sustainable development activities in the locahsre

As part of the annual review, VIPCPL will undertakéormal discussions with the locals at the prbjec
site and commit the revenue towards society / conitynalevelopmental activities in areas that are of
most concern to the local population. These areasgdcinclude health, education, sanitation, skill
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development, infrastructure development, etc. Tireual review process will detail the exact actasti
that would be undertaken using the 2% revenue heddetailed mode of implementation of the
proposed activity.

VIPCPL commits that a CSR team will be appointedot@rsee the activities towards sustainable
development and also that the activities are uallert and concluded in a timely manner each year.

B.8 Date of completion of the application of the beeline study and monitoring methodology
and the name of the responsible person(s)/entityég

Date of completion: 22/03/2010

Name of responsible person/entity: Vaayu (Indiay&oCorporation Private Limited (Project
Participant). The details are given in Annex-1.

20 years

Cc.2 Choice of the_crediting periodand related information: |

The projeciproponent has selected the fixed crediting perodife project activity.

Cc.2.1.1. Starting date of the first crediting period: |

Not Applicable

c.2.1.2. Length of the first crediting period |

Not Applicable

C.2.2. Fixed crediting period |

C.2.2.1. Starting date: |

01/07/2011.

The project activity is expected to be registergdhe 01/07/2011 hence crediting period will sfestn
the date of registration with UNFCCC. It is herebgnfirms that the crediting period will not
commence prior to the date of registration.

A
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\ C.2.2.2, Length: |

10 years and 0 months

\ SECTION D. Environmental impacts |

D.1. Documentation on the analysis of the environmentampacts, including transboundary
impacts:

As per the Schedule 1 of Ministry of Environmend &orests (Government of India) notification dated
January 27, 1994 and EIA Notification (S.0 1533pdal4” September 20086, a list of activities that
require undertaking environmental impact assessstadies’ has been provided. EIA is not a

regulatory requirement in India for wind energyjpots and PP does not expect any adverse impacts of
the proposed CDM project activity on the environimé&unrther MoEF published 2 other amended
notification dated, 11 Oct 2007°& 01%' December 2009 and these amendment doesn’t provide any
change in regulatory requirement for WIND powerjpcorelated to EIA.

D.2. If environmental impacts are considered signitant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an
environmental impact assessment undertaken in accdance with the procedures as required by

The project activity does not fall under the puwief the Environmental Impact Assessment (EIA)
notification of the Ministry of Environment and fest, Government of India. Hence, EIA is not
required by the host party.

| SECTION E. Stakeholders'comments |

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

The comments from local stakeholders were invitedugh a local stakeholder meeting conducted at
Tirunelveli District in Tamilnadu on 23 February1ZD A local newspaper advertisement was placed in
Daily Thanti on 8 February 2010 inviting the locstakeholders for the meeting. The personal
invitations were also sent to the local villagefihe meeting was presided over by Mr. CR
Venkateshwaran (EIL-Coimbatore), Ms Sapna Pedn¢kdr-CDM) and Mr. K V Suresh (EIL-
Coimbatore).

12 http://envfor.nic.in/legis/eia/so1533.pdf

13 http://www.fedmin.com/html/not-11-10-07.pdf

14 http://mnre.gov.in/notification/env-notifn.pdf
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E.2. Summary of the comments received.: |

Mr. CR Venkateshwaran welcomed the participantsiatrdduced the company. Ms. Sapna Pednekar
briefed about project activity, reasons for settiqgthe project, costs and benefits of settinghep t
project and role and benefits of wind power projeateduce the emissions of green house gases in th
atmosphere.

Mr. CR Venkateshwaran gave an explanation on glel@iming and its impacts, Kyoto Protocol,
Clean Development Mechanism and role of wind poimemitigating the global warming and then
requested the Chairperson to give his viewpointstran wind power projects taken up at district
Tirunelveli.

The Chairperson, Mr. Chelliah appreciated the mamamt of VIPCPL for proposing pollution free
technology for power generation. Mr. Arumugam, Rigst in his speech; explained about the
Distribution of Electricity to villages improved amatically. He pointed out that there is no adwers
impact of Wind Energy Projects.

Mr. S.Shanmugam, Executive Engineer TNEB in hisespeexplained about the present socio-
economic condition of Tirunelveli and he comparee& tecent developments to the olden days.

Mr. Rajasekaran, Assistant Executive Engineer, TNEBis speech explained about the advancements
in the villages after the installation of wind pawarojects. He opined that after setting-up of wind
projects in these villages, the village roads wireeloped significantly and employment opportunsitie
are being created in wind power projects such ssatdabours, securities, drivers and technicians.

The following queries were raised by the stakehstde

Whether wind turbines have any impact on the roods?
Does the noise of WECs affect the milk yield otlest?
The electricity generated from this project will dieectly fed to the local community?

What is the procedure and steps involved in iratiath of the wind power project in
Tamilnadu?

5. Will installation of wind mill affect the groundwet level or water level of nearby lake/ well?

Pownhe

E.3. Report on how due account was taken of any commentsceived: |

The clarifications that were addressed by the ssatives of Enercon (Enercon is authorized by the
PP to execute all the activities in relation to CDBL project registration and verification incladi
local stakeholder consultation) are listed in tigd below:

S.No.| Villager Name Question Reply by Enercon
representatives
1 Mr. Perumal Whether wind turbines move awalhe clouds are at much higher
rain clouds? height than the height of the

wind turbines and it i$
absolutely unlikely that it would
be the obstacle in the way pf
rain clouds. This has already
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studies undertaken in thjs
aspect.

2 Mr. Subramani

Does the noise of WECs affect
milk yield of cattle’s?

thbe noise level in Enerco
WEC's is around 46 DB. A
per Indian Industrial Act, th

W=

of the cattles getting disturbed
by this sound.

3 Mr. N
Vishwanathan

Will the electricity generated fror
this project be directly fed to th
local community?

nThe electricity generated will be
esupplied to the state electricity
grid which further distributes

policy.

4 Mr Gurusamy

What is the procedure and st
involved in installation of the win
power project in Tamilnadu?

epse procedure to set Up
i windfarm in Tamilnadu
involves various steps fro
identifying the potential win
farm site to get evacuatign
approvals from TNEB. On th
approval of TNEB only th
activity can be carried forward

5 Mr. Murugan

Will installation of Wind machine
affect the groundwater level
water level in lakes/ wells nearby
the project

sThe foundation level of th

piwind mills are in depth upto the

tanaximum of 2 meters only and
it will not disturb the level o
water in the earth while th
depth for installation of earth pit
will be maximum of 20 fee
only and it also doesn’t disturb
the water level.

The meeting was very cordial and ended on a pesitote. No adverse comments were received.

UNFCCe

been established by various

noise level should be less than
50 DB. So, there is no chance

the electricity as per the state
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

UNFCCe

Organization:

Vaayu (India) Power Corporation Piviaimited

Street/P.O.Box:

Plot No. 33, Daman Patalia Road

Building:

City: Bhimpore

State/Region: Daman (UT)

Postfix/ZIP: 396210

Country: India

Telephone: +91-260-2220624, 2220628
FAX: +91-260-2221508

E-Mail: yogesh.mehra@enerconindia.net
URL:

Represented by:

Title: Managing Director

Salutation: Mr.

Last Name: Mehra

Middle Name:

First Name: Yogesh

Department: Corporate

Mobile: +91-98200 40301

Direct FAX: +91-260-2221508

Direct tel: +91-22-22-6702 2832 extn. 7111

Personal E-Mail:

yogesh.mehra@enerconindia.net
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The project activity does not involve any publiading from parties included in Annex 1.

UNFCCe
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Annex 3
BASELINE INFORMATION

The Operating Margin data for the most recent tiyesrs and the Build Margin data for the Southern
Region Electricity Grid as published in the CEAatstse are as follows:

Simple Operating Margin

Southern Grid
Simple Operating Margin — 2006-07 0.99912
Simple Operating Margin — 2007-08 0.99062
Simple Operating Margin — 2008-09 0.97293
Average Operating Margin of last three years 0.8475

Build Margin

Southern Grid

Build Margin- 2008-09 0.8179p

Combined Margin Calculations

: Southern Grid

Weights | 10 e/Mwh)
Operating Margin 0.75 0.98756
Build Margin 0.25 0.8179p
Combined Margin 0.9451p

Detailed information on calculation of Operating fgia Emission Factor and Build Margin Emission
Factor is available at www.cea.nic.in

AT
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Annex 4
MONITORING INFORMATION

Metering and Monitoring Plan details: The general conditions set out for metering, reiogrdmeter
readings, meter inspections, Test & Checking andnoonication shall be applicable as per the PPA
(Power purchase agreement) with the State elagtboiard except or otherwise explicitly mentionad i
the PDD.

Metering: The electricity supplied to the grid will be metgérfeom main meters that are connected to
the 63 turbines of the project activity. The eletly export and import for the project activity e
taken from the monthly joint meter readings ndtedh the dedicated meters connecting 63 turbines of
the project activity.

The PP will make clusters of WECs at the projete &r the purpose of metering. Each cluster will
have one main meter. Summation of meter readin@lfahe clusters (connecting 63 machines) will
provide net electricity generated by the projetivég after adjustment of transmission loss.

In addition to the cluster meters there is one ndacheck meter at high voltage side of Enercon Sub-
station Pillyarkulam.at 110kV. The machines of fiteject activtity and other project developers are
connected to 110 KV metering point.

Metering Equipment: Metering equipment is electronic trivector meted% accuracy class.

Meter Readings: The monthly meter reading is taken jointly by fheeties (Enercon personals and
personals of TNEB) for every last month. At the dasion of each meter reading an appointed
representative of TNEB and Enercon sign a docunmglitating the number of Kilowatt-hours (kWh)
indicated by the meter.

QA/QC Procedure: All the meters are calibrated/ tested once eachag&per the PPA. The calibration
is done by the officials of the state utility. Coplycalibration/testing certificate will be kept escord
by the PP and will be presented to the DoE durarification exercise.

Main and Check meter: In case the main meter(s) at 33kV metering poihis{er meter) is found to

operate outside the permissible limits, the maitemeill be either replaced or calibrated immediate

and for the period during which meter was faultg thCS controller reading will be referred to
calculate electricity exported by WEGS.

At 110kV metering point at Enercon pooling subistatin case the main meter(s) is found to operate
outside the permissible limits, the main meter Viié either replaced or calibrated immediately.
Whenever a main meter goes defective, the consampgcorded by the Check meter will be referred.

In case the date of registration or start datdefcrediting period of the project does not matih the
date of joint meter report, the apportioning fot electricity exported to the grid for first monthll be
done based upon the meter reading of the contmokéger (also known as Local Control System (LCS)
meter) located in the WEC tower and thereafterdaelings from main meter will be referred.

PP will be monitoring the data sent by the O&M cagtor and the data for electricity generated lay th
project activity will be kept as records for theripd of 10+2 years i.e. 2 years beyond the term of
crediting period. Enercon is O&M contractor andlwé responsible for data recording.

All the main meters and check meters are calibratetk each year and LCS meters do not require
calibration as the energy readings of electriciénerated at the LCS meter is cross verified by the
energy calculated by inverting system installedhie WECSs. In case there is any mismatch in the
energy values recorded by the LCS meter and thggralues calculated by the inverting system; the
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machine will stop working and generate the errpore Further more the net electricity suppliedhe
grid that is used for calculation of emission reurts can be cross checked from the invoices rdiged
the PP on the state utility. Therefore there islata uncertainty.

The project proponent is Vaayu (India) Power Coagion Private Limited will be keeping and
monitoring the data for electricity generation acalibration reports post project implementation.
Enercon (India) Limited will be the O&M contractaho will be having the responsibility of activities
such as maintaining electricity generation recooddipration records and maintenance of the WEGs
(Wind Energy Generators).

The operational and management structure implemédatelata monitoring is as follows:

TIPC DL Data managament, CDL
(CDM Coardinator) ——y.  Process coordination and
Invoicing for monthly lling

Ensrcon (India) Limited Eewew, Corrective

(Corporat CDM Tzam) ) Action and Internal Auvdit

EDC Contochor Collzction of monitoring
. ——— i3t Faviewing and
{Customer Relations Manager) ;a : e
orwarding data to

¥
EBC Contractor (O & MTeam) |

!

Zite Manager / Svparvizor
|

Corporat CDM Taam

lcnitor, Record,
¥ ¥ : -

Beport and Archive
Machine Operators ServiceEnginser: | oo
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Appendix 1
Geo-coordinates of Project Activity
S.No Location Village Latitude Longitude
Number
1 7 KURUCHIKULAM 8° 53'26.985" N 77° 35'43.461" E
2 8 KURUCHIKULAM 8°53'18.435" N 77° 35'51.873"E
3 146 VAGAIKULAM 8° 55'58.299" N 77° 37'54.634" E
4 147 KALAKUDI 8° 56' 23.880" N 77° 37'48.373" E
5 149 VAGAIKULAM 8° 55'38.340" N 77° 37' 38.952" E
6 150 VAGAIKULAM 8°55'37.857" N 77° 37' 24.555" E
7 151 VAGAIKULAM 8° 55'47.538" N 77° 37' 26.390" E
8 153 VAGAIKULAM 8° 55'37.857" N 77° 37' 24.555" E
9 154 VAGAIKULAM 8°56'37.357" N 77°37'19.517"E
10 155 VAGAIKULAM 8°56'19.107" N 77° 37'15.101" E
11 156 VAGAIKULAM 8° 55'55.775" N 77°37'11.630" E
12 157 VAGAIKULAM 8°55'42.415" N 77°37'10.193" E
13 158 VAGAIKULAM 8° 55'48.057" N 77° 36'59.013" E
14 159 MUTHAMMALPURAM 8° 56' 33.966" N 77°37'6.832" E
15 160 MUTHAMMALPURAM 8° 56' 28.029" N 77° 36'55.438" E
16 163 VAGAIKULAM 8°56'11.019" N 77° 36' 36.636" E
17 165 UKKIRANKOTTAI 8°56'12.215" N 77° 36' 19.240" E
18 167 KALAKUDI 8°55'8.373" N 77° 36' 58.664" E
19 179 VAGAIKULAM 8° 56'45.130" N 77° 37' 33.509" E
20 180 VAGAIKULAM 8°56'6.770" N 77°37'11.676" E
21 181 VAGAIKULAM 8° 56' 3.605" N 77° 36'54.544" E
22 V48 KURUCHIKULAM 8° 53'6.300" N 77° 35'0.824" E
23 V49 KURUCHIKULAM 8°52'57.577" N 77° 35'10.805" E
24 V51 KURUCHIKULAM 8°52'40.412" N 77°35'9.180" E
25 V58 KURUCHIKULAM 8° 53'30.146" N 77°35'9.922" E
26 V59 KURUCHIKULAM 8° 53'22.443" N 77° 35'13.695" E
27 V60 KURUCHIKULAM 8° 53'10.091" N 77°35'16.977" E
28 V63 KURUCHIKULAM 8° 52' 34.838" N 77°35'29.519"E
29 V72 KURUCHIKULAM 8°53'12.156" N 77° 35'33.445" E
30 V73 KURUCHIKULAM 8°53'2.788" N 77° 35'33.248" E
31 V74 KURUCHIKULAM 8° 52'53.993" N 77° 35'34.953" E
32 V90 KALAKUDI 8° 52'44.966" N 77° 36' 14.566" E
33 V94 KALAKUDI 8°52'22.001" N 77°36'14.274" E
34 V100 KALAKUDI 8°52'58.118" N 77° 36'31.636" E
35 V101 KALAKUDI 8° 52'48.402" N 77°36'30.161" E
36 V104 KALAKUDI 8° 52' 20.945" N 77° 36' 35.036" E
37 V105 KALAKUDI 8°52'12.502" N 77° 36'32.883" E
38 V106 KALAKUDI 8°52'2.346" N 77° 36' 33.826" E
39 V107 KALAKUDI 8°53'21.734" N 77° 36'59.574" E
40 V108 KALAKUDI 8° 53'8.659" N 77° 36'45.416" E
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41 V109 KALAKUDI 8°53'0.568" N 77° 36'44.148" E
42 V110 KALAKUDI 8°52'51.507" N 77° 36'46.537" E
43 V114 ETTANKULAM 8°52'12.368" N 77° 36'51.919" E
44 V116 KALAKUDI 8°53'12.200" N 77° 37'22.992" E
45 V119 KALAKUDI 8°53'5.291" N 77°37'1.747" E
46 V120 KALAKUDI 8°52'54.106" N 77° 37'5.527" E
47 V123 VAGAIKULAM 8°54'1.042" N 77°37' 7.115"E
48 V125 KALAKUDI 8°53'20.931" N 77° 37 25.769" E
49 V127 KALAKUDI 8°53'32.234" N 77°37'9.822"E
50 V129 KALAKUDI 8°53'21.809" N 77°37'11.906" E
51 V130 KALAKUDI 8°53'2.610" N 77°37'22.073"E
52 V132 KALAKUDI 8°52'47.738" N 77°37'22.916" E
53 V134 VAGAIKULAM 8°54'1.377" N 77° 37' 24.029" E
54 V137 KALAKUDI 8°53'52.241" N 77° 37'23.375" E
55 V139 KALAKUDI 8°53'44.058" N 77°37'25.901" E
56 V141 KALAKUDI 8°53'30.641" N 77° 37 23.385" E
57 V145 KALAKUDI 8°53'4.624" N 77° 37'36.251" E
58 V147 KALAKUDI 8°52'56.356" N 77°37'32.431" E
59 V164 KALAKUDI 8°53'28.505" N 77° 36'44.968" E
60 V165 KALAKUDI 8°52'32.752" N 77° 36' 25.961" E
61 V166 KALAKUDI 8°53'36.953" N 77°36'41.757" E
62 V167 KALAKUDI 8°52'30.367" N 77° 37'13.700" E
63 W23 VAGAIKULAM 8°55'29.524" N 77° 37'39.052" E
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Appendix 2:
Calculation on Cost of Equity

Selection of Appropriate Benchmark:

In choosing an appropriate benchmark we have basedpproach on the principles of financing and
investment decision making that are well found headry and practice of corporate financing
worldwide. We have derived from text book on “Caiqge Finance Theory and Practice” by Dr.
Aswath Damodaran of Stern School of Business, Newk YJniversity. Dr. Damodaran is one of the
foremost authorities in the world in the field avestment Analysis.

The guidance to investment analysis issued in Edaids that in cases where a benchmark approach is
used the applied benchmark shall be appropriatieetdype of IRR calculated. Weighted average costs
of capital (WACC) are appropriate benchmarks faoraject IRR and cost of Equity is appropriate
benchmark for equity IRR.

It is also worthwhile to note that the captionedjgct is a Greenfield wind power generation project
that generates and supplies electricity to thee sgmid, therefore the project cannot have only one
possible project developer. The tool for demonistneand assessment of additionality [para-5, sap st
2(b)] states that in such cases (where the prbgstimore than one potential developer) the bendhmar
cannot be based on internal cost of equity or WAD@ shall be based on parameters that are standard
in the market, considering the specific charadiessof the project type. Hence, we have not used
company or project specific parameters for theutation of the benchmark.

Risk free rate:

The risk free rate is understood as the rate ofmebn an asset that is theoretically free of aslysr
therefore the yeild rates are considered as rek fates. Page 188 of text book on “Corporate Eman
Theory and Practice” by Dr. Aswath Damodarastern School of Business, New York University,
describes that the yield rates are suitable indisadf risk free rates when the time horizon fag th
investment is long term.

Accordingly the risk free rate has been taken froetd rates available at the decision making date.
This has been considered as it was in the yeanvastment (i.e in that year, the company had the
alternative of this long term risk free investmeiite data on yield rates is published by ReseasekB

of India dated Nov 11, 2009. Being conservativeRiReused the average of 4 month risk free rate as
mentioned below:-

Jun-09 Jul-09 Aug-09 Sep-09
Risk Free Rate 7.78% 7.79% 8.18% 8.16%
Average value 7.98%

(Web-link: http://rbidocs.rbi.org.in/rdocs/BulletPDFs/27CT_BUNOV09.pdf

The applicable risk free rate is 7.98%.
Market Risk Premium:

The most common approach for estimating the rigkmum is to base it on historical data, in the
CAPM, the premium is estimated by looking at thifedénce between average return on stocks and

' Dr. Damodaran, one of the foremost authoritiehénworld in the field of Investment Analysis
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risk free return. It is preferred to use long tepremimums, i.e over a period of 25 years, since
considering shorter time periods can lead to latg@dard errors because volatility in stock returns
[page 191, Corporate Finance Theory and Practice ABwath Damodaran]. It is also preferred to
calculate the risk premium based on geometric noédime returns since arithmetic mean overstates the
risk premium. Geometric mean is defined as the aam@ed annual return over the same period [page
191, Corporate Finance Theory and Practice, Dr.adsWWamodaran].

In India, there is no power sector index availahith long term data. The stock exchanges have only
recently started publishing index for power seatomprising of companies in the power sector
business and one such index available is BSE POWERnNdex
(http://www.bseindia.com/about/abindices/sectodaias.asp), launched in November 2007 with index
data available from January 2005. This index wascoasidered in benchmark determination, since
only the less than 5 year data was available dirteeof decision.

The research paper titled “equity risk premiums” by Damodaran (Page no [6] of “Equity Risk
Premium”) states that the standard errors are lergmse data used is for shorter duration (source:
http://www1.worldbank.org/finance/assets/imagesifgiRisk_Premiums.pdif. Thus for calculation

of equity risk premiums, longer time periods araesidered as appropriate. We have considered market
data for four indices that have data availablenfiore than 10 years (BSE Sensex, BSE 100, BSE 200
and BSE 500). The data for these four indices wa$yaed and minimum market return was used for
computing benchmark. Furthermore the market reguadjusted for beta of power sector stocks used
for determining cost of equity.

Market Return BSE Sensex BSE-100 BSE-200 BSE-500
Investment Decision Date Nov-09 Nov-09 Nov-09 Nov-09
Data available Oct-09 Oct-09 Oct-09 Oct-09
No of years of Index 30.60 26.60 20.59 10.75
Market return 18.01% 18.09% 15.55% 18.39%

Therefore the risk premium has been calculatetiaslifference in compounded annual return bewteen
the BSE-200 and the yield rate since the year edption of BSE 200. The detailed calculations are
presented in the attached excel sheet.

The applicable risk premium = 15.55%- 7.98%
= 7.58%.
Beta:

Beta (B) indicates the sensitivity of the compamyrarket risk factors. Beta represents the margkt r
for an asset and is calculated as the statistiedsore of volatility of a specific asset/investment
relative to the movement of a market group. Theveational approach for estimating beta of an
investment is a regression of returns on investragatnst returns on a market index. For companies
that are not publicly listed, the beta is determibg referring beta values of publicly listed comies

that are engaged in similar types of business. prbgect activity type is wind power generation; the
approach therefore should be to base the betdéoproject on the beta values of listed wind power
generation companies in India. Therefore, in theeabe of adequate data on companies which are
exclusively into the exactly same type of businggswind power projects), the next best option for
assessing the risk of these projects is to condidedata available on companies which are involmed
similar businesses.

Therefore, we have considered beta values of gthmedectricity generating companies in India. The
group of companies considered includes renewablewels as conventional power generating
companies. It is understood that risky businessedileely to have higher cost of equity than safer
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businesses; projects in riskier businesses wilehiawcover these higher costs. Hence, investoradém
a higher return from renewable energy projects finam conventional energy ones, given the higher
risks in renewable, including risks of technologgks from significantly varying and unpredictable
resource availability (e.g. wind), and a lower bBshed support base for such projects relativinéb

for conventional power (e.g. grid connections, bin&ince, suppliers, etc.). The use of this Belae/a
is therefore considered conservative, as it doeadubfor the higher risk of non conventional eyerg

The applicable Beta value has been determined enbésis of the Beta values of major power
generating companies in India which were listedhanstock exchange at the time of this investment.
Beta values of individual companies have been souftom Bloomberg.

The table below summarises the beta values:

Company Name Beta
CESE 111
Energy Dev 1.19
Gujarat Industries 0.96
Reliance 1.57
Tata Power 1.03
Average 1.17
Period: Five years up to October 2009 from Bloongpe

Calculation of Benchmark Cost of Equity:
Cost of Equity:

The expected return on equity has been determisieg) the Capital Asset Pricing Model (CAPI)
The CAPM economic model is used worldwide to deteenthe required/expected return on equity
based on potential risk of an investment. The CAflPWhework is the Nobel award winning work of
financial economist Dr. William Sharpe.

Ke =Rf+ B x (Rm - Rf)

where:

Ke = Rate of return on equity capital;
Rf = Risk-free rate of return;

B = Beta;

Rm — Rf = Market risk premium;

Risk Free Rate + Beta x Market $k premium
7.98% + 1.17 x 7.58%
16.84%

Cost of Equity

' The Capital Asset Pricing Model (CAPM) was pubdidhin 1964 by William Sharpe, for his work on CAPM
Sharpe received the Nobel Prize in 198fp://www.investopedia.com/articles/06/CAPM.asp
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Appendix 3
BETA SNAPSHOTS FROM BLOOMBERG

for explanation. EquityBETA

PR IN Equity Relative Index [HEiESEES Historical Beta
55t Price el er [reckly | MLocal oy

BETA
Mumber Of Points

for explanation. EquityBETA

CESC TN Equity Relative Index |EENESNlEq Historical Beta
Data 10/21/04 [10/25/00 BRIl =<kl [iocal CoY
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for explanation.

FELI IN Equity Relative Index [SEESEES
Range

[1Beta +/- =

for explanation.

-
netric

GIP IN Equity Relative Index |EENE=NalE0

[10/31/0+ Jl10/25/09

rametric
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EquityBETA

Historical Beta

EquityBETA

Historical Beta

Of Points
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for explanation. EquityBETA

EFGY TN Equity Relative Index (iR iEES Historical Beta
Last Price 10/31/04 L0/ 25/09 ’ d [N Local CCY
- -.i C

[IBeta +/- C

Std Error
Mumber
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