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Title: Vaayu India Wind Power Project in Andhra éeah.
Version: 4.0
Date of completion of PDD: 03/02/2011

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

Vaayu (India) Power Corporation Private Limited P@PL) is developing 50.4 MW wind farm in the
state of Andhra Pradesh in India. The project agtinvolves supply, erection, commissioning and
operation of 63 machines of rated capacity 800 Kdthe The machines are Enercon E-53 make. The
project will generate 98.367 GWh of electricity pear which shall be supplied to the state eldtric
utility thereby contributing to reducing the enemgmand supply gap in the state of Andhra Pradesh.
The project activity will assist the sustainablewth of the region by providing clean and green
electricity to the state electricity grid.

Purpose of the project activity:

The purpose of the project activity is to utilizmewable wind energy for generation of electricltiye
project activity replaces anthropogenic emissiohgreenhouse gases (GHG's) into the atmosphere,
which is estimated to be approximately 92,971 & @er year, by displacing an equivalent amount of
electricity generation through the operation ofsérg fuel mix in the grid comprising mainly fossil
fuel based power plants and future capacity expassionnected to the grid.

In the absence of the project activity an equivialemount of electricity would have been generated
from the connected/ new power plants in the Soutlyeid, which are/ will be predominantly based on
fossil fuels, whereas the electricity generation from the djemaof Wind Energy Convertors (WEC's)
is emission free. As per the applicable methodolbg baseline scenario for the project activityhis
grid based electricity system, which is also thegoject scenario.

Nature of Project

The Project harnesses renewable resources in thenrethereby displacing non-renewable natural
resources and leading to sustainable economic amdoamental benefits. Enercon (India) Limited
(“"Enercon”) will be the equipment supplier and tbperations and maintenance contractor for the
Project. The Project is owned by VIPCPL. The geteeralectricity will be supplied to Electricity
Distribution Company (DISCOM) under a long-term mowurchase agreement (PPA).

Contribution to Sustainable Development

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

1 http://www.cea.nic.in/planning/c%20and%20e/Governt¥200f%20India%20website.htm
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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 accesswhich 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 impraamhomic 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 msee energy security.

2. Environmental well being:

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

» Being a renewable resource, using wind energy teergee electricity contributes to resource
conservation. Thus the project causes no negatipadt 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 employmepportunities in the region

» The generated electricity will be fed into the Swmuh grid through local grid, thereby
improving the grid frequency and availability oéelricity 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 reguliim greater local employment, ultimately
leading to overall development.

4. Technological well being:

> Increased interest in wind energy projects willthier push R&D efforts by technology
providers to develop more efficient and better nvaaty in future.

In addition to this, the project proponent will ¢tobute 2% of the CDM revenue realized from the
candidate CDM project for sustainable developmediuding society / community development. PP is
aware about the Indian DNA guideline on commitment2% 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
indicates a host Party) entity(ies) project participants | involved wishes to be
(*) (as applicable) considered as projec

*http://envfor.nic.inf/cdm/host approval criteria.htm




7)) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 oveece A
%) B

CDM Executive Board
page 4

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 \

‘ A.4.1. Location of the_project activity ‘

‘ A4.1.1. Host Party(ies): ‘

India

‘ A4.1.2. Region/State/Province etc.. ‘

Southern Region/Andhra Pradesh State

‘ A4.13. City/Town/Community etc: ‘

The project is spread across Petnikota, Tummalapdtikyala, Abdullapuram, Chintalayapalli,
Venkatampalli & Bhogasamudram villages in Kurndtdct in Indian State of Andhra pradesh.

A4.1.4. Detail of physical location, includingnformation allowing the

The project area extends between latitud®59t 10.2” and 18 05’ 02.5’ North and longitude 7759’
15.7" and 78 05’ 18.3” East. Nearest railway station is at Padii which is about 25 kms away from
the site. Nearest airport is at Bangalore whicibigut 250 kms from the site. The longitude andudé
details are given in Appendix 1.

EOE OO

| Bay of Bengal ‘
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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 tbjegt activity enlisted in the ‘list of sectoraiopes

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

sources).

A.4.3. Technology to be employed by the project teity :

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

generates 3-phase power at 400V, which is steppad 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 industrydatds; however the project activity is yet to be
commissioned. The other salient features of the-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 turbarith
variable rotor speed

Power regulation

Independent electromechanicalh pitc
system for each blade.

Cut in wind speed 2.8/s
Rated wind speed 18/s
Cut out Wind speed 28-34/s
Extreme Wind Speed 59rB/s
Rated rotational speed 32 rpm
Operating range rot. speed12-29 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 400 V
Yaw System Active yawing with 4 electric yaw drive

with brake motor and friction bearing

Tower

74 m concrete
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Enercon (India) Limited has secured and facilitatesl technology transfer for wind based renewable
energy generation from Enercon GmbH and has estadnlia manufacturing plant at Daman in India,
where along with other components the "SynchronGeserators" using "Vacuum Impregnation”

technology are manufactured.

In the absence of the project activity the equivbkemount of electricity would have been generated
from the connected/ new power plants in the Soatlyed, which are/ will be predominantly based on
fossil fueld, hence baseline scenario of the project actisithe 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 eieitjr.

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

The estimated emission reductions over the 10 fjeed crediting period would be 929,710 tgCas
per details on annual emission reductions provimEdw:

Years Annual_estir_nation of emission
reductions in tonnes of CQe
*July 2011 to June 2012 92,971
July 2012 to June 2013 92,971
July 2013 to June 2014 92,971
July 2014 to June 2015 92,971
July 2015 to June 2016 92,971
July 2016 to June 2017 92,971
July 2017 to June 2018 92,971
July 2018 to June 2019 92,971
July 2019 to June 2020 92,971
July 2020 to June 2021 92,971
Total estimated reductions 929,710
(tonnes of C@e)
Total number of crediting years 10
Annual average over the
crediting period of estimated 92,971
reductions (tonnes of G©)

*1* year begins from the date of registration, andhg@ar extends for 12 months.

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

3 http://www.cea.nic.in/planning/c%20and%20e/Governt¥e200f%20India%20website.htm
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Title: “Consolidated baseline methodology for grid-conedelectricity generation from renewable
sources”

Reference:Approved consolidated baseline methodology ACMOQO&sion 11, EB 52)
ACMO0002 draws upon the following tools which haweeh used in the PDD:

» Tool to calculate the emission factor for an eleityr system — Version 02
* Tool for the demonstration and assessment of adddiity — Version 5.2

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

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

The project activity is wind based renewable enesgurce, zero GHG emission power project
connected to the Andhra Pradesh state grid whighrimforms part of the Southern grid. The project
activity will displace fossil fuel based electricigeneration that would have otherwise been pravide
by the operation and expansion of the fossil f@esidol power plants in Southern grid.

The approved consolidated baseline and monitoriethadology ACM0002 Version 11 is the relevant
baseline and monitoring methodology and it is ayghlie because:

Para
No. Applicability Conditions as per ACM 0002 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:

» 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.

2. In the case of capacity additions, retrofits| This condition is not relevant, as the projgect
replacements (except for wind, solar, wavg activity does not involve capacity additions,
tidal power capacity addition project whi¢ retrofits or replacements.
use option 2: on the page 10 to calculate
parameter E& ) : 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 expans
or retrofit of the plant has been undertak
between the start of this minimum histori
reference period and the implementation
the project activity;
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3. In case of hydro power plants: This condition is not relevant, as the project

e The project activity is implemented | activity is not the installation of a hydro
an existing reservoir, with no chan( power plant.
in the volume of reservoir.

* The project activity is implemented
an existing reservoir, where tf
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 sectic
is greater than 4 W/m2.

4, The methodology is not applicable to the | The project activity does not involve any (of
following: the given criteria hence methodology is not
* Project activities that involve switchin applicable for the project activity.
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
reservoirs where the power density of
power plant is less than 4 Wim
5. In the case of retrofits, replacements, | The project activity is a new wind powgr
capacity additions, this methodology is of plant. Also, no replacement, modificatipn
applicable if the most plausible baseli and retrofit measures are implemented hgere.
scenario, as a result of the identification| Hence, this criterion is also not relevant|to
baseline scenario, is “the continuation of | the project activity.
current situation, i.e. to use the pow
generation equipment that was already in
prior to the implementation of the proje
activity and undertaking business as ug
maintenance”.

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

| B.3.  Description of the sources and gases includedthe project boundary |

According to the applicable methodology, spatideakof this project activity includes the projsite
and all the power plants connected physically tdlectricity system that the CDM power project is
connected to. The project activity is connectethtonetwork of state transmission utility whichidah
Southern grid. Thus the project boundary includésha power plants physically connected to the
Southern grid. Project activity is connected tok\82nkireddypalli sub-station developed by Enercon
(India) Limited.
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63 WEGs of project activity are connected |

|
1 to cluster metering points |
| Wind Transformer I
. —_— H
i Turbine || 33kv,400v 33KV line !
: WEG no.01 Dedicated :
i I meters I
i : i
I B !
| Lol PR Transformer 33KV line |
i Turbine’ | _J" 33kv 400V i [
I/ 33kV line H
: WEG no.63 )
i i Project Activity L4
S e (totals3nos. _ __j e
17 Transformer
( Main & check
meter (Bulk

Panel meter{electronic)/LCS meter

sonerae | | meteringpoin
connected on same 132kV Ankireddypalli
sub-station Sub-Station

(EIL pooling sub-station)

Emission source
inthe baseline
scenario

+ Southern regicnal
electricity grid

[ Represenss ¥ unit of WEG (there are 63 such units in the project activity)

] Represents project activity

[ Represenss project boundary

e
A ’

The baseline study of Southern grid shows thantha sources of GHG emissions in the baseline are
CO, emissions from the conventional power generatygiesns, the other emissions are that of, CH
and NO but both emissions were conservative and areuéadl for simplification of the project. The
project activity is GHG emission free electricitgrgeration from renewable sources.
Following table indicates the sources and gasésded in the project boundary:

nt

be

Source Gas Included? | Justification/Explanation

Grid- Cco, Yes In the baseline scenario the electricity wolidve

connected been sourced from the Southern grid which in furn
Q electricity would be connected to fossil fuel fired power p&a
] generation which emit CQ.
§ CH, No No methane generation is expected to be emitte

N.O No No nitrous oxide generation is expected to
emitted.

o o Greenfield CGo, No The project activity does not emit any emission
S _ Fwind energy _ _
& S conversion CH, No No methane generation is expected to be emitte
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system N.O No No nitrous oxide generation is expected to| be
emitted.

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

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

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 erigtgeneration facility, the baseline scenariohis t
emissions generated by the operation of grid-caedepower plants and by the addition of new
generation sources. This is estimated by multigithre Combined Margin with electricity delivered to
the grid.

The details of India grid system is described mtdible below:

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

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

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

Manipur, Meghalaya, Mizoram,
Nagaland, Tripura

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

Andhra Pradesh state falls under Southern grid.pbweer sector in India including the Southern ragio
largely comprises thermal power statiras can be seen from the table bélow

Thermal
Sector Hydro Coal Gas Diesel Total Nuclear | Renewable Total
State 27055.7¢ 42537|5 3672.12 60261 46812.23 0.00 2247.68 76115.67

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

5 http://www.cea.nic.in/planning/c%20and%20e/Governt#200f%20India%20website.htm
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Central 8592.0Q 29620.00 6638.99 0J00 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 119975 93725%.24 4120.0013242.41 147965.41
India

It is evident from the above table that the insthltapacity in India is predominantly thermal power
plants; thermal power generation is GHG intensind & 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 planngrh@dy additions which are also largely fossil fuel
based. Thus generation from the project displaoesetectricity generated from existing and planned
power plant capacities in the southern grid whasission 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

EGs;, = Quantity of net electricity generatiogrRecords 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

EFyigom y = Operating Margin Emission FactpCEA Database for CQemission factor, version
(tCO/MWh) 5

EFgig, sv, y = Build Margin Emission Factgr CEA Database for CQemission factor, version
(tCO/MWh) 5

EFy — Grid Emission Factor Calculated as the weiglsiverage of the

operating margin and build margin

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

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

The latest Additionality tool i.e. Tool for the denmstration and assessment of Additionality ver&igh
approved by CDM Executive Board is used to demaissioroject Additionality.

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

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

Sub-step 1a: Define alternatives to the project astity:
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As per ACM0002, the baseline alternative for thajgut activity is generation of equivalent amouht o
electricity by operation of grid-connected powearns and by addition of new generation sources.
Accordingly, the realistic and credible alternasive the project activity are:

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

(b) Equivalent amount of electricity being generatetbtigh 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 grilations:

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

Outcome of Step 1b:dentified realistic and credible alternative sméo(s) to the project activity that
are in compliance with mandatory legislation arglfations taking into account the enforcement & th
region or country and EB decisions on national anséctoral policies and regulations.

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

Step 2: Investment Analysis

In accordance with the additionality tool versiaB,sub-step 2(ajlf the CDM project activity and the
alternatives identified in Step 1 generate no feiahor economic benefits other than CDM related
income, then apply the simple cost analysis (OptjorOtherwise, use the investment comparison
analysis (Option Il) or the benchmark analysis (Optlll).”

Since the project activity earns revenues from sdleyenerated electricity, option | can not be
considered.

Further in accordance with paragraph 16 of the énsd to Investment Analysis version 0311 the
alternative to the project activity is the supplyetectricity from a grid this is not to be considé an
investment and a benchmark approach is consideppdopriate”

The baseline to the project activity is the eledlyi generated by grid connected power plants,
represented by the combined margin emissions of Sbethern grid. Therefore, the benchmark
approach is appropriate.

The Project Proponent proposes to @gdion Il — Benchmark Analysis and the financial indicator is
identified agpost-taxequity IRR.

The guidance to investment analysis issued in EBAihex 58 (paragraph 12) states that in cases
where a benchmark approach is used, the appliechlbreark shall be appropriate to the type of IRR

calculated. Weighted average costs of capital (WA&®@ appropriate benchmarks for a project IRR.

Required/expected returns on equity (Cost of Ejaitg appropriate benchmarks for equity IRR.

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

the cost of Equity applicable to the project type lbeen considered as the benchmark to be compared
against equity IRR.
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The benchmark Cost of equity for the project icgkdted ad6.84%. Further details of the benchmark

Cost of equity considered are presented in Appén@ird beta snapshots have been added in

Appendix3.

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

and Il1):

Key assumptions used for calculating post-tax BOlR are set out below:

Capacity of Machines in kW 800 Enercon Offer
Number of Machines 63 Enercon Offer
Project Capacity in MW 50.40 Enercon Offer
Expected project commissioning date 01-Apr-11 Enercon Offer
Project Cost per MW (INR. In Millions) 50.34 Calculated
Operations
Plant Load Factor Base Case 22.2 C-WET Report
Insurance Charges @ % of capital cost 0.1 Normative
Operation & Maintanance Cost base year 1.30%
@ % of capital cost ) Enercon's offer
% of escalation per annumon O & M 6.0%
Charges ) Enercon's offer
Tariff
Base year Tariff fixed for first 10yrs afte .
commissioning -INRKwh 3.50 APERC tariff order 1st May 2009
APERC tariff order dated 1st May
20009.
As per tariff order the levelized tariff
for period of 20 years is INR. 3.43
. er unit. However commission has
Annual Escalation (INR/KWh per Year) ) gpproved the fixed tariff of INR. 3.5
for the first ten years. From $ir
onwards the tariff is negotiated.
Conservatively PP has selected INF
3.50 per unit after the term of PPA
Tariff applicable after 10yrs of commissionin 350
-(INR/kWh) )
Generation based incentive are
. . . applicable to wind power projects al
Generation based incentive- (INR/kWh) 0.50 the rate of INR 0.50 per kWh with
cap of INR. 6.2 Million per MW*
INR
Project Cost Million

Land and Infrastructure, Generator &
Electrical Equipments, Mechanical
Equipments, Civil Works, Instrumentation
& Control, Other Project Cost, Pre operati
Expenses, etc.

Total Project Cost

2,990.61

Enercon Offer

O

R
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INR
Means of Finance Million
Debt Equity Ratio for the power
Own Source 30% 897.18| generation projects in India
Debt Equity Ratio for the power
Term Loan 70% | 2,093.43| generation projects in India
Total Source 2,990.61
Terms of Loan
PLR rate published by RBI dated 3
Interest Rate 11.50% October 2009
Normative for power generation
Tenure 8 Years| Sector India
Income Tax Depreciation Rate (Written
Down Value basis)
on Wind Energy Generators 15% Income Tax Act
Book Depreciation Rate (Straight Line
Method basis)
On all assets 4.50% Straight line Method Adopted
Book Depreciation up to (% of asset value 90%
Income Tax
Income Tax Act (Financial Year
0,
Income Tax rate 33.99% 2009-10)
- Income Tax Act (Financial Year
0,
Minimum Alternate Tax 17.00% 2009-10)
Working capital
Receivables (no of days) 30 Billing Cycle
O & m expenses (no of days) 90 Enercon's Offer

*(sourcehttp://www.mnre.gov.in/gbi-scheme.hfm

ONFOce A
A ’

Debt Equity Ratio: This is the first investment by Vaayu (India) Pov@orporation Private Limited
and there are no existing debts in the companycéléme debt equity ratio of 70:30 envisaged for the

project activity as per detailed project report basn considered. In addition a sensitivity analysi

the debt equity ratio has been carried out to gtremm 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. Thezefie have taken the Prime lending rate as interest
rate for investment analysis form the data pubtishg Reserve bank of India that is publically

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

source can be used for investment analysis. Ptatt 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 22.28%.

Salvage Value:The project is depreciated up to 90% of the project ¢escept for land that is non
depreciable item); therefore we have considered tarst 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 5.05% i.e. less than the benchmark.

Sub-step 2d: Sensitivity analysis (only applicableo Options Il and IlI):
Sensitivity Analysis
The investment in wind power project shall be w$tased on the following parameters:
» Capital Cost
o Tariff
* Plant Load Factor
» Debt Equity Ratio
*  O&M cost

Capital Cost

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

10% decrease inBase Capital Cosf 10% Increase |In
Capital Cost Capital Cost
Post tax Equity 7.25% 5.05% 3.21%

IRR

The equity IRR crosses the benchmark (16.84%) &ffe5% reduction in base capital cost or at the
capital cost of INR 1869.13 Million, which is notealistic assumption.

Tariff

Andhra Pradesh state electricity commission intanéf order dated 01May 2009 has fixed the teoif
the period of 10 years and decided to fix the Simprt tariff for the first ten years at INR3.50 pait.
As per the electricity act 2003 Section 61, théftahould progressively reflect the cost of supply
electricity and return on investment only with arexall objective of reducing subsidies. The Nadion
tariff policy also determines tariff based on reton investment.

As per tariff order the levelized tariff for periad 20 years is INR 3.43 per unit. However comnaissi
has approved the tariff of INR. 3.50 for the fiteh years which is higher than the levelized taofff
INR 3.43 per unit. Therefore it is very unlikelyatithe tariff of INR. 3.50 will be approved afted™
year assuming that the commission has providedteehitariff for the first 10 years of operation.
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Therefore conservatively we have considered INR 2% base tariff after the term of PPA. However
unrealistic but still we have conducted sensitiatya variation of 10% over the base case.

Tariff beyond 10% decrease | Base tariff (INR. 10% Increase
the term of PPA | over base tariff 3.50 after 10 over base tariff
after 10 years years) after 10 years
Post tax Project 4.36% 5.05% 5.69%
IRR

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 fondVEnergy Testing-Third party independent
source for PLF) is 22.28% after adjustment of tnaission loss. We have conducted sensitivity at a
variation of 10% over the base case.

PLF @ 20.52% (10% PLF 22.28% (PLF PLF @ 25.08% (109

(=]

Decrease over PLFby CWET) Increase  over PLF
estimated by CWET) estimated by CWET)
Post tax Equity 3.14% 5.05% 6.91%

IRR

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

The equity IRR crosses the benchmark at PLF of3%8.@hich is not a reasonable assumption.
Debt Equity Ratio

The debt equity ratio envisaged for the projectds30, evident from the Detailed Project Reporg th
same has been considered for Investment Analysgensitivity analysis of IRR to 10% variations in
the debt-equity ratio is carried out in the taldéol:

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

Post tax Equity 5.02% 5.05% 5.09%
IRR

It may also be noted that at 100% equity, the BJ&RR is 5.67%.

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

10% decrease in Base O&M Cos 10% Increasge In
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O&M cost O&M cost

Post tax Equity 5.40% 5.05% 4.69%
IRR

However it is not reasonable to assume 0% O&M abstequity IRR at 0% O&M cost is 8.34% which
below than the benchmark cost of equity.

Loan Tenure

The loan was envisaged for 8 years at the timesofstbn making. However actual loan sanction letter
provides the loan for 12 years. Therefore we harelacted the sensitivity on loan tenure at 12 year.
The equity IRR with loan tenure of 12 years is 41®hich is less than the benchmark.

Outcome of Step 2:As can be seen, the equity IRR of the projectviigtremains well below the
benchmark even under the sensitivity analysis. 8foeg 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:

The additionality tool version 5.2 describes simi@oject activities are those that rely on a bipad
similar technology, are of a similar scale, ancetplace in a comparable environment with respect to
regulatory framework, investment climate, accesthnology, access to financing etc. In lightrod t
above definition, all large scale wind projectsre@er than 15 MW) set up by a single project
proponent in the state of Andhra Pradesh, have aealyzed.

There are total 186 number private wind farm dewetan India who have invested in wind power
projects and the list of these developers was sdufcom website: Wind Power India (URL: -
http://www.windpowerindia.com/statpriv.htmj. Out of total 186 number of private wind farm
developers there are total 107 number of privateliarm developers who have developed wind power
project totalling a capacity greater than 15 MW.

Further the data from Indian Wind Power Directotly 8dition published in year 2009 was used to sort
out the number of private wind farm developers wiave invested in the same region (Andhra
Pradesh). Out the total number of 107 number otld@ers with project capacity >15 MW there is

only one investor who has wind installations gre#tan 15 MW in the state of Andhra Pradesh. This
project was installed in year 1999 and year 2008.Tentral tariff regime issued by MNES was

applicable to this project activity. The Wind powpjects governed by MNES policy were provided

with the tariff of INR. 2.25 per unit for the bagear 1994-95 with a 5% annual escalation. The
proposed project activity is commissioned undertaniéf order issued by the commission dated 1-May-
2009 which provides the tariff of INR. 3.50 pertumder long term PPA.

MNES regime was superseded by the state polichéytders by the regulatory commission. As can
be seen above, MNES regime is different regulatony investment environment and hence cannot be
compared to the proposed project activity whichsfainder the tariff order of electricity regulatory
commission. Therefore the installation of 20 MWREI Power Limited is not similar and hence not
comparable to our project activity.
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The analysis above shows that there are no instaltaof wind projects with capacity of over 15 MW
in the similar regulatory regime and investmentnelie. Therefore wind power projects are not a
common practice in the state of Andhra Pradesh.

Sub-steps 4a is satisfied.
Sub-step 4b Discuss any similar options that are oarring:

From sub-step 4a it is clear that similar actigittee 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 considerationgritject activity is considered to be additional.

| B.6.  Emission reductions: |

| B.6.1. Explanation of methodological choices: |

According to the approved methodology ACM0002 (Marsl1) Emission Reductions are calculated
as:-

ERy=BE,—PE ... Q)

Where
BE, Baseline Emissions in yega(t COe/yr)
PE Project Emissions in yegi(t CO.e/yr)

Estimation of Baseline Emissions:

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

BE, =EGpy y* EF grid oM,y «evvvvrerienoriiiiiiiiiiiee e (2

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

EGs;,,= Quantity of net electricity generation that i®guced and fed into the grid as a result of the
implementation of the CDM project activity in yea(MWh/yr)

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

Since the project activity is the installation ofi@w grid connected renewable power plant the;E (5
calculated as :

EGP\jyy = EGfaci”tyy ................................ (3)

Where:
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EGs;,,= Quantity of net electricity generation that i®guced and fed into the grid as a result of the
implementation of the CDM project activity in yegafMWh/yr)

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

The proposed project activity is in the state ofiAra Pradesh which falls under Southern grid, basel
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 systers:

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

Power generation and supply within the regionatl gsi managed by Regional Load Dispatch Centre
(RLDC). The Regional Power Committees (RPCs) prevadcommon platform for discussion and
solution to the regional problems relating to thigl.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 quotaalicated to each state from the Central Sector
power plants. Depending on the demand and generdfiere are electricity exports and imports
between states in the regional grid. The regional thus represents the largest electricity gricereh
power plants can be dispatched without significaohstraints and thus, represents the “project
electricity system” for the project activity. Asetlproject activity is connected to the Southerrioreg
electricity grid, the Southern grid is the “projetectricity system”.

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

Option | is opted for the project activity i.e. grgrid 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 opigrga 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 calculatiig, The simple adjusted OM and dispatch data
analysis OM cannot be currently applied in India tlulack of necessary data however, the simple OM
method (option a) can only be used if low cost/Amustresourcesonstitute less than 50% of total grid
generation in: 1) average of the five most recepary, 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
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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% 283% | 27.1% 22.8%
India 18.01% 20.1% 20.9% 21.0% 18.6%

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

The above data clearly shows that the percentagetalfgrid generation by low cost/must run plants
(on the basis of average of five most recent ydarghe 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 cabeofpplied, as low cost/ must run resources in
Southern grid constitute less than 50% of total generation.

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

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

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

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

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

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

« Based on the total net electricity generation lbpawer plants serving the system and the fuel
types and total fuel consumption of the projectteleity 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 thaerdry. This database i.e. The CBaseline Database
provides information about the Combined Margin Eiois 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 publisheétle CEA database, for calculating the Baseline
Emission Factor.

The CEA database uses the option A i.e. data oelaetricity generation and G@mission factor for
each power unit, the average efficiency of eachgvawit 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 basedhe net electricity generation of each power unit
and an emission factor for each power unit, agvest

EFgrid,OMsimpIe,y =X (EGm,yX EFEL,m,y) /EEGm,y .................... (a)
Where:
EF,is.omsmpey  SiMPle operating margin G@mission factor in year y (tGOWh)
EG,, Net quantity of electricity generated and delivet@the grid by power unit m in year y
(MWh)
ERe iy CO, emission factor of power unit m in year y (tCO2/MVh
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m All power units serving the grid in year y ept&®w-cost / must-run power units
y The relevant year as per the data vintage chiosstiep 3
The emission factor of each power unit m has be¢erchined as follows:
EFg my= EFC, XNCV, XEF, JIEG ... (b)
Where:
EFc my CO, emission factor of power unit min year y (t€KwWh)
FCmy Amount of fossil fuel type i consumed by power uniin year y (Mass or volume unit)
NCV,, Net calorific value (energy content) of fossiefdype i in year y (GJ / mass or volume
unit)
EFcoziy CO, emission factor of fossil fuel type i in year y @Q2GJ)
EG,, Net quantity of electricity generated and dek¢kto 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
i All fossil fuel types combusted in power unitimyear y
y The relevant year as per the data vintage chiosgtep 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 calcufeduild margin consists of either:

(a) The set of five power units that have beentmdst recently, or
(b) The set of power capacity additions in the teleity system that comprise 20% of the
system generation (in MWh) and that have been okt recently.

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

The build margin emission factor has been calcdl&eante based on the most recent information
available on units already built for sample groumthe 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 powerainit
m during the most recent year y for which poweregation data is available, calculated as follows:

EF ooy = € EG,, X EFe )/ EEG oo, ©)
Where:
EFiaeumy Build margin CQemission factor in year y (tGOIWh)
EG,, Net quantity of electricity generated and dekeekto the grid by power unit m in year y
(MWh)
EFemy CQO, emission factor of power unit m in year y (t&&wh)
m Power units included in the build margin

y Most recent historical year for which power geation data is available
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The CQ emission factor of each power unit m (EF ) 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 usingmidhe power units included in the build margin.

STEP 7: Calculate the combined margin emissions ftar:

The emission factdEFy of the grid is represented as a combination of0perating Margin (OM) and
the Build Margin (BM). Considering the emissiorctiars for these two margins &yiqomy and
EFgrid, gm,, then theEFyis given by:

EFy =Wom ¥ EFgrid JOM.y +Wgm * EFgrid,BM Y rreerease et iiiss e (d)
Where:

EFiaeumy Build margin CQemission factor in year y (tGOMWh)
EFia.omy Operating margin C£emission factor in year y (tGOMWh)
Wo Weighting of operating margin emissions facfo (

Wi Weighting of build margin emissions factor (%)

(wherewgy + Wem = 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

Details of Baseline data:

Data of operating for the three financial yearsrrd006-07, 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/planning/c%20and%20e/Governt%e200f%20India%20website.htm

Estimation of Project Emissions

The project activity involves harnessing of windersgy and its conversion to electricity. Hence
according to ACM0002 Version 11, there will be mojpct emissions in the project activity

Estimation of Leakage Emissions

As per ACMO0002 Version 11, no leakage has beenidered for the calculation of emission factor

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

| B.6.2. Data and parameters that are available atalidation:
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Data / Parameter: EF gridomy
Data unit: tCQe/MWh
Description: Operating Margin Emission Factor ofih@rn Regional Electricity Grid
Source of data used: “G@Maseline Database for Indian Power Sector”, var&iqublished by

the Central Electricity Authority, Ministry of PoweGovernment of India.

The “CGO, Baseline Database for Indian Power Sector” is labhk at
WWW.cea.nic.in

Value applied: 0.98756
Justification of the
choice of data or Operating Margin Emission Factor has been caladldig the Central
description of| Electricity Authority using the simple OM approaah accordance with
measurement methodsACM0002.
and procedures actually

applied:

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

Data / Parameter: EF griggmy

Data unit: tCQe/MWh

Description: Build Margin Emission Factor of Soutih&egional Electricity Grid

Source of data used: “G@aseline Database for Indian Power Sector” verSipablished by the
Central Electricity Authority, Ministry of Power,@&ernment of India.
The “CQ, Baseline Database for Indian Power Sector” is |abk at
WWww.cea.nic.in

Value applied: 0.81792

Justification of the
choice of data or Build Margin Emission Factor has been calculatedhgyCentral Electricity
description of| Authority in accordance with ACMO0002.
measurement methods

and procedures
actually applied:

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

Data / Parameter: EFgrigcomy

Data unit: tCQe/MWh

Description: Combined Margin Emission Factor of theun Regional Electricity Grid

Source of data used: The “@Baseline Database for Indian Power Sector” verSigrublished
by the Central Electricity Authority, Ministry of dwver, Government of
India.
The “CO, Baseline Database for Indian Power Sector” is labke at
WWW.cea.nic.in
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Value applied: In case of wind power projects default weights aB0for EFyigom and 0.25
for EFgiggmareapplicable as per ACM0002.
| Combined Margin Emission Factor (EFy ordgF) | 0.94515 |
Refer Annex — 3 for comprehensive calculation ofmBmed Margin
Emission Factor.
Justification of the
choice of data of Combined Margin Emission Factor has been calculdtgdthe Centra
description of| Electricity Authority in accordance with CDM mettaldgies: ACM0002,

measurement methodsand Tool to Calculate the emission Factor for aceicity System.

and procedure
actually applied:

D

Any Comment

the crediting period.

B.6.3 Ex-ante calculation of emission reductions:

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

ONECCe
y

Emission reductions from the project activity acpi@ 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 Rj(EG,y) is calculated as:
= 50.4 MW (Capacity) x 22.28% (PLF) x 8,760 (houv8)Vh

=98367.09 MWh

Annual Baseline Emissi
= 0.94515 tC@/MWh x
=92,971 tCGe

ons Reduction: ERy = EFy %RG
98367.09 MWh

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

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) COe) reductions
(tonnes of
COze)
*July 2011 to June 2012 0 92,971 0 92,971
July 2012 to June 2013 0 92,971 0 92,971
July 2013 to June 2014 0 92,971 0 92,971
July 2014 to June 2015 0 92,971 0 92,971
July 2015 to June 2016 0 92,971 0 92,971
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July 2016 to June 2017 0 92,971 0 92,971
July 2017 to June 2018 0 92,971 0 92,971
July 2018 to June 2019 0 92,971 0 92,971
July 2019 to June 2020 0 92,971 0 92,971
July 2020 to June 2021 0 92,971 0 92,971
Total (tonnes of CQe) 0 929,710 0 929,710

*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: EG,y

Data unit: MWh (Mega-watt hour)

Description: Net electricity supplied to the grigthe Project activity.
Source of data to beCalculated

used:

Value of data applied Annual electricity supplied to the grid by the Frj

for the purpose of =50.4 MW (Capacity) x 22.28%(PLF) x 8,760 (houvBj\/h

calculating  expected = 98367.09 MWh

emission reductions in

section B.5

Description off - Metering system for the project activity consistelaster metering system at

measurement methods 33kV. Each cluster point will have one main and check meter (33kV

and procedures to ke metering point). All the clusters of the projectigity will exclusively be

applied: connected to WEGs of the project activity i.e. ¢hetll be no WEGS of othe
project owners that are connected to these clust&smmation of mete
reading for all the clusters (connecting 63 mac)ineill provide total
electricity generated by the project activity.

* In addition to cluster meters there is one set ainm& check meter at
Enercon Pooling sub-station (132kV metering pointkBmetering point)
where all the WEGs of project activity and non-pabj activity are
connected.

« All main and check meters are two-way tri-vectortene capable of
recording import and export of electricignd under the control of state
electricity utility.

¢ All main and check meters are of 0.2% of accurdagc

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

¢ Monthly Joint Meter Reading will be recorded attak meters will be dong
by Discom utility in the presence of PP’s repreagw (Enercon).

« Joint meter reading recorded at cluster meteringt podicates the values of
export & import by the WEGs of project activity cmtted to 33 kV\
metering point. There will be individual Joint meteading for individual
cluster metering point.

« Joint meter reading recorded at 132kV metering tpatnEnercon pooling
sub-station indicates the values of export & imgnyrtthe all the WEGs of

—_ =
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project activity and WEGs of non-project activitpnmected to 132 k
metering point.

* Net electricity supplied to the grid value is usedcalculation of emission
reduction of the project activity.

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

Detailed procedure calculating net electricity diggpto the grid is given in

section B.7.2.
QA/QC procedures to QA/QC procedures will be as implemented by Discdat(Sutility pursuant tg
be applied: the provisions of the power purchase agreementpgxaeotherwise explicitly

stated in the PDD.
All the main meter and check meters are calibratedtate utility annually and
records are available with PP. Refer Annex — 4 dar illustration of thg
provisions for QA/QC procedures.
Any comment: The data will be archived both in &lewic and hard paper format for crediting
period + 2 years.

Data / Parameter: EGexporty
Data unit: MWh (Mega-Watt hour)
Description: Electricity exported by project actwio grid after apportioning of transmissipn

losses between 33kV metering point (Cluster mefef)32kV metering point
(Bulk metering point)
Source of data to be Electricity exported by project activity will bealkculated using the formula
used: better described in section B.7.2.
Value of data applied-
for the purpose of
calculating  expected
emission reductions in
section B.5
Description of| Refer Annex — 4 and section B.7.2 for an illustratiof the provisions for
measurement methodsneasurement methods.
and procedures to ke

applied:
QA/QC procedures t0value of EGexporty can be crosschecked from certified statement gbyestate
be applied: utility showing cost of export and import. It mag hoted that energy export by

the project activity will be import by the grid fro the project activity and
therefore electricity export by the project acing denoted as import by the grid
in the certified statement by the state utility.

QA/QC procedures will be as implemented by DiscdatéSutility pursuant tg
the provisions of the power purchase agreementpéxareotherwise explicitly
stated in the PDD.

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

Any comment: The data will be archived both in &#lewic and hard paper format for crediting
period + 2 years.
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Data / Parameter: EGoe
Data unit: MWh (Mega-Watt hour)
Description: Electricity Export recorded at 33kVMR at 33kV metering point) cluste

metering points connecting total 63 machines ofpitogect activity.

Source of data to b
used:

eElectricity export to the grid as per the joint ereteading recorded at clust
metering points.

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5

i -
f
)
h

Description of
measurement methoc
and procedures to b
applied:

Electricity export to the grid will be recorded bye cluster meters (main af
Isheck) connecting 63 turbines at 33kV level.
e

Refer Annex — 4 and B.7.2 for an illustration o frovisions for measureme
methods.

QA/QC procedures t
be applied:

b Value of EGpe can be cross checked from transmission loss edionl sheet
signed by the representatives of Enercon and Discom

QA/QC procedures will be as implemented by DiscdatéSutility pursuant tg
the provisions of the power purchase agreementpgxaeotherwise explicitly
stated in the PDD.

A
y

1)

-

er

nd

Any comment:

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

Data / Parameter:

EQi

Data unit:

MWh (Mega-Watt hour)

Description:

Electricity Import recorded at 33kVMR at 33kV metering point) clustg
metering points connecting total 63 machines ofpitogect activity.

D

-

Source of data to b
used:

eElectricity import from the grid as per the joineter reading recorded at clus
metering point.

er

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5

y -
f
)
h

Description of
measurement methoc
and procedures to b
applied:

Electricity import from the grid will be recordedy keluster meters ( main ar
Isheck) connecting 63 turbines at 33kV level.
e

QA/QC procedures t
be applied:

D Value of EGpi can be crosschecked from certified statement diyestate utility
showing cost of export and import. It may be notieat energy import by th
project activity will be export by the grid to theroject activity and therefor
electricity import by the project activity is deedtas export by the grid in th
certified statement by the state utility.

D D
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QA/QC procedures will be as implemented by Disc&tate Utility pursuant tg
the provisions of the power purchase agreementpéxareotherwise explicitly
stated in the PDD.

Refer Annex — 4 for an illustration of the provissofor QA/QC procedures.

Any comment:

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

Data / Parameter: EGe
Data unit: MWh (Mega-Waitt hour)
Description: Electricity Export recorded at 132 kweters (main and check) at ENERCC

pooling substation connecting machines of the ptogetivity and machine
commissioned by the other project developers.

Source of data to b
used:

eElectricity export to the grid as per the joint ereteading recorded at 132 KV
the ENERCON pooling substation (Bulk metering ppint

Value of data applie
for the purpose o
calculating  expecte
emission reductions i
section B.5

-
f
)
h

Description of
measurement methog
and procedures to b
applied:

Electricity export to the grid will be recorded the meters at 132 kV (main af

eactivity and machines commissioned by the otheljeptodevelopers. Refe
Annex — 4 for an illustration of the provisions foeasurement methods.

QA/QC procedures t
be applied:

b Value of EGe can be cross checked from transmission loss edionl sheet
signed by the representatives of Enercon and Discom

provisions of the power purchase agreement exaceptherwise explicitly state
in the PDD.
Refer Annex — 4 for an illustration of the provissofor QA/QC procedures.

Any comment:

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

i<heck) at the ENERCON pooling substation conneatireghines of the projec

QA/QC procedures will be implemented by Discoméstatility pursuant to the

A
y

of

= ~-

=

Data / Parameter: Lep
Data unit: MWh (Mega-watt hour)
Description: Total percentage of Transmission lmssexport between the metering point

33 kV metering points (sum of all the WEGs connédte Bulk metering poin

metering point at 132 kV at the ENERCON poolingstation.

including non-project actitivty as well as projeattivity WEGS) and the

at

Source of data to b
used:

eTransmission Loss will directly applied from theinio meter reading for th
project activity.

]

Value of data appliec
for the purpose o
calculating  expecte
emission reductions i
section B.5

1 This value is certified by the State utility andeEton in the transmission lo
f calculation sheet. This value will be directly apgl

)
h

Description of

Transmission loss between meterinmtpat 33kV and the metering point

at
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measurement method<32kV at ENERCON substation is applied to the megading taken at metefs
and procedures to Beconnected at 33 KV for the project activity.
applied:
ENERCON pooling Substation is connected to the nme&shof the project
activity and the machines commissioned by the opineject owners. Therefore
transmission loss is applied to the project agtiby the state utility as reflected
in the JMR taken at 33kV level. The JMR is signedtlie representatives of
Enercon and the state utility. Refer Annex — 4dwoiillustration of the provisions
for measurement methods.

Refer Annex — 4 and Section B.7.2 for an illustmtiof the provisions fof
measurement methods.

A=

QA/QC procedures tp QA/QC procedures will be as implemented by Disc@tate utility pursuant t
be applied: the provisions of the power purchase agreementpgxaeotherwise explicitly
stated in the PDD.

Refer Annex — 4 for an illustration of the provissofor QA/QC procedures.
Any comment: The data will be archived both in &lewmic and hard paper format for crediting
period + 2 years.

The data will be stored in hard format. Joint mesading is taken in the presence of the persons
representing Enercon [Operation and Maintenancer&cor]. The copies of the joint meter reading
will be presented to the validator during the vesifion exercise. The archive will be kept for the
period up to two years after the completion ofdteliting period.

| B.7.2 Description of the monitoring plan: |

Approved methodology ACM0002 Version 11, “Consdleth methodology for zero-emissions grid-
connected electricity generation from renewablecesl, by CDM - Meth Panel is proposed to be used
to monitor the emission reductions.

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

This approved monitoring methodology requires nanrig of the following:
« Electricity generation from the project activityica

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

Since the baseline methodology is based on exdetermination of the baseline, the monitoring of
operating margin emission factor and build margimssion factor is not required. Further, wind based
electricity generation is not associated with aimglof leakages.

The Project is operated by Enercon and managetebi?®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 docutadon practices to ensure the reliability and
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availability of the data for all the activities exjuired from the identification of the site, wiresource
assessment, logistics, finance, construction, casioning and operation of the wind power project.

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

Layout of Metering arrangement for project activgyas follows:-

)r)f‘ 33w Dedicated |
% [ output meter
l
H 1 Electricity
. g
\ P = 33KV output Dedicated Meter 2 Board Main
from project for project @ and check
— ; =3
| 33132 kY
Transformer

L f
L
4 ”" activity activity meter
Transmission

Project activity- 63 WEGs EIL Sub-station linie

EB Sub -|
Station

___________ py
A 00T Y
F—33KV Dedicated I Southern FaS A /'\

output  ———Jmeter Electricity Grid | | l/‘ gﬁiwns D]

J

1 AN J

All fossil fuel fired power
plants connected physically
to southern Grid

‘, Fossil Fuel CD Transformer
Wind Turbine power Plant

Project Boundary

| O 00

The PP will make clusters of WEGS at the projete fr the purpose of metering. Each cluster will
have main and the check meter. All the clusterhefproject activity will exclusively be connectex
WEGs of the project activity i.e. there will be WEGs of other project owners that are connected to
these clusters. From the above layout it is dlear the clusters meters (dedicated meters/ indatid
meters) of project activity and other customers @enected to the Enercon pooling sub-station at
Ankireddy palli at bulk metering point at 132 k\&ince the main and check meters (bulk meter) at 132
kV metering point at the ENERCON pooling substatierconnected to the machines of the project
activity and the machines commissioned by the gbhaect developers, therefore in order to deteemin
the net electricity supplied to the grid at 132 &the ENERCON substation, the state utility apghéy
apportioning of transmission loss to the meter irgpdecorded at the 33 KV. The total % of
transmission loss for export between 132kV metepamnt at Enercon sub-station and all the WEGs
connected to sub-station is calculated by the stsitdy is endorsed / confirmed jointly by the
representatives of Enercon and the state utilihe ffansmission loss applied to the project agtilit

the state utility is reflected in transmission lasgculation sheet signed by the representatives of
Enercon and Discom. Net Electricity exported toghe is calculated by applying transmission lass t
the meter readings taken at 33 kV metering poithefproject activity.

The procedure for calculation of the transmissasslis as follows:

Each project developer has dedicated individuaknmeg system at 33kV. Energy export(6 N and
import (Ximport, n) IS recorded for the individual developers at 33 tietering point; Where N is number
of project developers connected to 132 kV metepioigt of the ENERCON substation

Total % of transmission losses for exporteLare calculated as per following formula:
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{(X Export,1+ XExport,2+ XExport,3+ """"""" XExporl,N) - EGE} *100

Lep (%) =
(XExpon,1+ XExport,2+ XExport,3+ """" XExport,N)

Where, E@ = Electricity export to the grid recorded at 132 (bulk meter) at the ENERCON pooling
substation.

Value of Llepis calculated by state utility and would be sodrdérectly from the transmission loss
calculation sheet.

Hence,

Electricity exported by project activity to gridtef apportioning of transmission losses betweerv33k
metering point (Cluster meter) & 132kV meteringmdiBulk meter)

EGexport,y = EGpe* (1- Lep (%))

The Joint meter reading noted at 33 KV meteringtion contains the following data:-
1. Electricity Export
2. Electricity Import

In addition to the JMR at 33kV metering locatiom floe project activity, the following documents il
also be provided to the DoE for verification:

JMR at bulk meter at ENERCON substation

Transmission loss calculation endorsed / confirjodctly by the representatives of Enercon
and the state utility.

3. Certified statement of electricity export and impsigned by Discom/State Utility.

The electricity export and import by the projectidty can be cross checked cross checked from the
certified statement of electricity export and impsigned by Discom/State Utility. It may be notédit
energy export by the project activity will be impdwy the grid from the project activity and thenefo
electricity export by the project activity is deadtas import by the grid in the certified statentgnthe
state utility. Similarly, energy import by the pecj activity will be export by the grid to the peof
activity and therefore electricity import by theojact activity is denoted as export by the gridhe
certified statement by the state utility.

Net Electricity supplied to the Grid is calculatest
EGpy = EGexport, y— EGpi

The operational and maintenance contract for tbgeglris with Enercon. Enercon is an 1ISO 9001:2000
certified Quality Management system from Germaresdtioyd. Enercon follows the documentation
practices to ensure the reliability and availapibf the data for all the activities as requirednfrthe
identification of the site, wind resource assessiegistics, finance, construction, commissionargl
operation of the wind power project.

The accuracy of monitoring parameter is ensureddbering to the calibration and testing procedure.

The project will adhere to all the mandatory retpigand statutory requirements at the state akasel
national level. Enercon is Operation and Mainteeacmntractor for the project activity and provides
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the daily generation report to the Project propon€ne project proponent also maintains the recofds
daily generation report and joint meter report.

The meter readings are noted in the form of joirdten report and are signed jointly by the
representatives of Enercon and the state utility.

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

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

Vaayu (India) Wind Power Corporation Private Lindit€¢VIPCPL) is committed to contribute a
minimum of 2% of the CER revenue accrued every y@asustainable 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 ¥RCPL 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 / conityialevelopmental activities in areas that are of
most concern to the local population. These areatdcinclude health, education, sanitation, skill
development, infrastructure development, etc. Tireual review process will detail the exact actesti
that would be undertaken using the 2% revenue heddetailed mode of implementation of the
proposed activity.

Training and maintenance requirements:

Training on the machine is an essential pre-reggli8d 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 kesp th good health. In order to ensure, that
Enercon’s service staffs is deft at handling techihsnags on top of the turbine, the necessity of
ensuring that they are capable of climbing the tow&h absolute ease and comfort has been
established. The Enercon Training Academy providesd-based training to meet the training
requirements of Enercon projects. The trainingastemporary, which results in imparting focused
knowledge leading to value addition to the attitaehel skills of all trainees. This ultimately leads
creativity in problem solving.

B.8 Date of completion of the application of the kseline study and monitoring methodology
and the name of the responsible person(s)/entity&g

Date of completion: 31/05/2010

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

‘ C.2 Choice of the_crediting periodand related information: ‘

The projeciproponent has selected the fixed crediting perawdHe 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.2.2.1. Starting date: ‘

01/07/2011.

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

| 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 1533pdal4d” September 20086, a list of activities that
require undertaking environmental impact assessstadie$ has been provided. EIA is not a

8 http://envfor.nic.in/legis/eia/s01533.pdf
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regulatory requirement in India for wind energyjpots and PP does not expect any adverse impacts of
the proposed CDM project activity on the environimé&urther MoEF published 2 other amended
notification dated, 11 Oct 2007& 01% December 200%nd these amendment doesn’t provide any
change in regulatory requirement for WIND powerjgcbrelated to EIA.

D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an
environmental impact assessment undertaken in acodance 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
Kurnol District in Andhra Pradesh on"2February 2010. The meeting was presided over hyPMr
Jyothi Basu (ENERCON), Mr. Himanshu Bhatnagar (EKERI-CDM) and Mr. A. V. Bhargava
(ENERCON).

E.2. Summary of the comments received: ‘

The local stakeholder consultation meeting had essgrtatives from the nearby villages and
representatives of VIPCPL and Enercon (EPC and O&mitractor). Following stakeholders are
identified for the project activity:

« Local community

« Village panchayat members

« Employees from wind farm developer (Enercon)
* Representatives from NEDCAP and TRANSCO.

The agenda of meeting was as follows:

1. Welcome address and introduction

2. Project profile

3. CDM, social issues and environmental issues

4. Suggestions and opinions

5. Queries from the stakeholders and responsedpgcidve authorized persons
6. Vote of thanks

7. Lunch

The following queries were raised by the stakehstde

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

8 http://mnre.gov.in/notification/env-notifn.pdf
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1. Is there any effect on the cattle grazing neahleyproject after 4 to 5 years down the line from
the commencement of project?

2. Will the machines installed create sound and distiie surrounding?

3. Can the local people will get works relating tojpoo.

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

The clarifications that were addressed by the sratives of Enercon (Enercon is authorized by the
PP to execute all the activities in relation to CDEl project registration and verification inclodi
local stakeholder consultation) are listed in tidd below:

S.No.| Villager Name Question Reply |
1 Ramaiah Is there any effect on the cdtfldhere is no effect on the catle
grazing near by the project after 4|tgrazing near by the project

5 years down the line from thdhe sand down the line will ng

commencement of project? loss its sanctity as there |is
’ relation between the project and

down line of cattle grazing.

2 Rameshwar Reddy| Will the machines installed eredany companies have installe
sound and disturb the surrounding?wind projects in several village
and no such problem has beer
faced. The sounds from the
machines are negligible and
carry no significance effect or
have a major concern.

3 Rameshwar Reddy] Can the local people will getkka/piYes, there will be opportunities

relating to project. for the vicinity people of project
by a proper selection process.

—

j =

")

The meeting was very cordial and ended on a pegitdie. No adverse comments were received.
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CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY

e
A ’

Organization:

Vaayu (India) Power Corporation Peviaimited

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: 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.
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Annex 3
BASELINE INFORMATION

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

Simple Operating Margin

Southern Grid
(tCO,e/MWh)
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 0.84975
Build Margin
Southern Grid
(tCO,e/MWh)
Build Margin- 2008-09 0.8179p

Combined Margin Calculations

: Southern Grid
Weights | c6,e/Mwh)
Operating Margin 0.75 0.98756
Build Margin 0.25 0.8179p
Combined Margin 0.94516

Detailed information on calculation of Operating figia Emission Factor and Build Margin Emission
Factor is available atww.cea.nic.in
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Annex 4
MONITORING INFORMATION

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

Metering: The PP will make clusters of WEGs at the projets &r the purpose of metering. Each
cluster will have main and the check meter at 33 AN the clusters will exclusively be connected to
WEGs of the project activity i.e. there will be M¢EGs of other project owners that are connected to
these clusters. Summation of meter reading fothallclusters (connecting 63 machines) will provide
total electricity generated by the project activity

The electricity supplied to the grid will be metgréom main and check meters at 33kV that are
connected to the 63 turbines of the project agtivithe electricity export and import for the prdjec
activity will be taken from the summation of thenjpmeter readings noted from the cluster meters
(dedicated meters) connecting 63 turbines of tbgpt activity.

In addition to this there is one set of main andoghmeters at Ankireddypalli sub-station (Enercon
pooling sub-station). Transmission loss betweenerred point at 33kV and the metering point at
132kV at Enercon substation is applied to the nretading taken at meters connected at 33 KV for the
project activity. Enercon Substation is connectedthie machines of the project activity and the
machines commissioned by the other project owriEngrefore transmission loss is applied to the
project activity by the state utility as reflectedthe JMR taken at 33kV level. The JMR is sighgd b
the representatives of Enercon and the stateyufllfie procedure for calculation of transmissiosslcs
better described in B.7.2

Metering Equipment: Metering equipment is electronic trivector mete©d% accuracy class.

Meter Readings: The monthly meter reading is taken jointly by fheaties (Enercon personals and
personals of State utility) for every last month.tAe conclusion of each meter reading an appointed
representative of State Utility and Enercon sigioaument indicating the number of Kilowatt-hours
(kWh) indicated by the meter.

QA/QC Procedure: All the meters are calibrated/ tested once in a.yHae calibration is done by the
officials of the state utility. Copy of calibratifiasting certificate will be kept as record by # and
will be presented to the DoE during verificatioremise.

The project proponent is Vaayu (India) Power Coafion 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 implerddatalata monitoring is as follows:
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VIPCIL Data managament, CDL
(CDM Coordinator) —].  [rOCES5 COOTdination and
Invoicing for monthly billing

Enercon (ndia) Limit=d Review, Corrective
(Corporate CDM Team) ) Aption and Internal Audit

r

EPC Contmoir Collzction of monitoring
. ——  data. Reviewing and
(Customer Relations Manager) ;a : Sswing o
orwarding data to

¥
EPC Contractor (O & MTeam) |

!

itz Manager / Svparvisor
|

Corporate CDM Taam

Monitor, Record,
¥ ¥ ; :

Feport and Archive
Machine Operators ServiczEnginzer; | T

Main and Check meter: In case the main meter(s) is found to operate datsie permissible limits,
the main meter will be either replaced or calitdatmmmediately. Whenever a main meter goes
defective, the consumption recorded by the Chedlenvéll be referred.

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

The LCS meters do not require calibration as thergnreadings of electricity generated at the LCS

meter is cross verified by the energy calculatedhlogrting system installed in the WECSs. In casgéh

is any mismatch in the energy values recorded byLIBS meter and the energy values calculated by
the inverting system; the machine will stop workamyd generate the error report. The operations and
maintenance staff will calibrate the meter immealiatind correction factor will be determined.
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Appendix 1
LATITUDE AND LONGITUDE DETAILS
SI. No. Lc\)/zsti% N Latitude Longitude
No. DEG MIN SEC DEG MIN SEC

1 1 14 59 10.3 78 5 17.5
2 2 14 59 17.7 78 5 16.5
3 3 14 59 24.7 78 5 14.9
4 4 14 59 30.0 78 5 14.0
5 5 14 59 39.0 78 5 16.5
6 6 14 59 46.6 78 5 18.3
7 7 14 59 51.8 78 5 0.7
8 8 14 59 58.2 78 4 59.8
9 9 15 0 1.3 78 4 44.5
10 10 14 59 37.2 78 5 1.8
11 11 14 59 43.6 78 4 51.9
12 12 14 59 47.5 78 4 42.5
13 13 14 59 52.5 78 4 37.0
14 14 14 59 52.5 78 4 21.6
15 15 14 59 57.8 78 4 16.3
16 16 15 0 3.2 78 4 11.2
17 17 15 0 9.5 78 4 4.4
18 21 15 0 18.2 78 4 455
19 22 15 0 25.6 78 4 39.3
20 23 15 0 30.1 78 4 22.0
21 24 15 0 42.0 78 3 52.3
22 25 15 0 33.2 78 3 42.2
23 26 15 0 39.6 78 3 38.6
24 27 15 0 47.0 78 3 35.2
25 28 15 0 51.2 78 3 29.4
26 29 15 0 57.0 78 3 25.6
27 30 15 1 25.9 78 4 50.2
28 31 15 1 321 78 4 47.3
29 32 15 1 36.5 78 4 394
30 33 15 1 41.9 78 4 39.2
31 34 15 1 43.5 78 4 53.8
32 35 15 1 38.1 78 4 554
33 43 15 2 58.6 78 2 57.9
34 43A 15 2 50.4 78 2 59.3
35 61 15 3 22.2 78 2 33.8
36 69 15 4 32.3 78 1 39.2

e
A ’
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37 70 15 4 38.5 78 1 38.0
38 71 15 4 447 78 1 38.4
39 72 15 4 49.7 78 1 32.0
40 73 15 4 554 78 1 34.4
41 74 15 5 2.5 78 1 50.6
42 85 15 3 28.7 78 2 31.0
43 86 15 3 35.6 78 2 29.0
44 90 15 3 6.5 78 2 43.6
45 Al 15 4 32.6 78 2 26.8
46 A2 15 4 40.0 78 2 224
47 A3 15 4 28.1 78 2 42.3
48 A4 15 4 40.5 78 2 335
49 A5 15 4 54.0 78 2 17.2
50 A6 15 5 7.4 78 2 21.8
51 W1 15 2 37.0 77 59 16.0
52 W2 15 2 29.9 77 59 15.7
53 W3 15 2 24.2 77 59 18.6
54 W4 15 2 13.8 77 59 17.1
55 W5 15 2 5.9 77 59 20.8
56 W6 15 2 0.5 77 59 26.5
57 W7 15 1 49.3 77 59 36.4
58 W8 15 1 41.8 77 59 44.8
59 W9 15 1 36.5 77 59 50.5
60 W10 15 2 3.9 77 59 52.3
61 W11 15 2 10.8 77 59 56.7
62 W12 15 2 21.0 77 59 34.8
63 W13 15 1 554 77 59 29.9

e
A ’
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Appendix 2
CALCULATION OF BENCHMARK COST OF EQUITY

Selection of Appropriate Benchmark:

In choosing an appropriate benchmark we have bagedpproach on the principles of financing and
investment decision making that are well foundheadry and practice of corporate financing world
wide. We have derived from text book on “Corporkieance Theory and Practice” by Dr. Aswath
Damodaran of Stern School of Business, New Yorkvensity. Dr. Damodaran is one of the foremost
authorities in the world in the field of Investméalysis.

The guidance to investment analysis issued in ERf@tagraph 12) states that in cases where a
benchmark approach is used the applied benchmatkkshappropriate to the type of IRR calculated.
Local commercial lending rates or weighted averagsts of capital (WACC) are appropriate
benchmarks for a project IRR. Required/expectedrmst on equity are appropriate benchmarks for
equity IRR. Benchmarks supplied by relevant nali@ughorities are also appropriate if the DOE can
validate

It is also worthwhile to note that the captionedjgct is a Greenfield wind power generation project
that generates and supplies electricity to thee sfigid, therefore the project can not have only one
possible project developer. The tool for demonsmaaind assessment of additionality [para-5, sep st
2(b)] states that in such cases (where the progsimore than one potential developer) the bendhmar
can not be based on internal cost of equity or WAQ@ 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 theutaton of the benchmark.

Accordingly, the cost of equity applicable to th®jpct type has been considered and calculation of
cost of equity is described as follows:-

Cost of Equity:

The expected return on equity has been determisid) the Capital Asset Pricing Model (CAPM)
The CAPM economic model is used worldwide to deteenthe required/expected return on equity
based on potential risk of an investment. The CAfiRdhework 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;

° The Capital Asset Pricing Model (CAPM) was pubdidlin 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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Risk free rate:

The risk free rate is understood as the rate offmedn an asset that is theoretically free of asksr
therefore the yeild rates are considered as resk fates. Page 188 of text book on “Corporate Eman
Theory and Practice” by Dr. Aswath Damodafarstern School of Business, New York University,
describes that the yield rates are suitable indisabf 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 yeanwastment (i.e in that year, the company had the
alternative of this long term risk free investmente data on yield rate is published by ReservekBa
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/Bulletin/PDFs/27 (HUNOV09.pdf)
The applicable risk free rate is 7.98%.

Market Risk Premium:

The most common approach for estimating the maikketpremium is to base it on historical data, in
the CAPM, the premium is estimated by looking &t difference between average return on stocks and
risk free return. It is preferred to use long tepnemimums, i.e over a period of 25 years, since
considering shorter time periods can lead to latgadard 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 noédine returns since arithmetic mean overstates the
risk premium. Geometric mean is defined as the aamged annual return over the same period [page
191, Corporate Finance Theory and Practice, Dr.adls\Wwamodaran].

In India, there is no power sector index availakith 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/sectoditias.asp), launched in November 2007 with index
data available from January 2005. This index wascoosidered in benchmark determination, since
only the less than 5 year data was available dintteeof decision.

The research paper titled “equity risk premiums” by Damodaran (Page no [6] of “Equity Risk
Premium”) states that the standard errors are largmse data used is for shorter duration (source:
http://www1.worldbank.org/finance/assets/imagesigygRisk _Premiums.pdf Thus for calculation of
equity risk premiums, longer time periods are cdeid 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 wayaed and minimum market return was used for
computing benchmark. Furthermore the market retuadjusted 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

19 br. Damodaran, one of the foremost authoritiehéworld in the field of Investment Analysis
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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 market risk premium has been caledlat the difference in compounded annual return
between the BSE-200 (being conservative minimunuevadut of BSE-100, BSE-200, BSE-500 &
Sensex has been choosen) and the risk free rateape at the time of investment decision. The
detailed calculations are presented in the attaekedl sheet.

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

Beta (B) indicates the sensitivity of the compamyrtarket risk factors. Beta represents the maiglet r
for an asset and is calculated as the statistiedsnre 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 investragainst returns on a market index. For companies
that are not publicly listed, the beta is deterrdibg referring beta values of publicly listed comigs
that are engaged in similar types of business. prbgect activity type is wind power generation; the
approach therefore should be to base the betdéopitoject on the beta values of listed wind power
generation companies in India. However, there wdg one wind energy company (BF Utility) listed
on any stock exchange in India (both BSE- BombagclStExchange and NSE-National Stock
Exchange) in year. Therefore, in the absence ajustte data on companies which are exclusively into
the exactly same type of business (i.e wind powejepts), the next best option for assessing gieai
these projects is to consider the data availableoompanies which are involved in similar businesses

The Beta Value represents two types of risk:-
(1) Financial Risk
(2) Business Risk

We have considered beta values of all electricinegating companies in India. The group of

companies considered includes renewable as wealbagentional power generating companies. It is

understood that risky businesses are likely to hagker cost of equity than safer businesses; piwje

in riskier businesses will have to cover these @igtosts. Hence, investors demand a higher return
from renewable energy projects than from convewlioenergy ones, given the higher risks in

renewable, including risks of technology, risksnfrgignificantly varying and unpredictable resource

availability (e.g. wind), and a lower establishagpgort base for such projects relative to that for

conventional power (e.g. grid connections, ban&rite, suppliers, etc.).

Unlevered beta represents the companies that deangtfinancial (leverage) risk which is not trese
for our project activity. To account for such ditfaces in leverage (debt equity gearing), betaegadii
reference companies shall be first unlevered axevered using the applicable debt equity mix fo t
project.

In case of our project, the debt equity ratio is300which is higher than the debt equity ratio loé t
power companies whose betas values are considerezbinputation of WACC. This means that re-
levering will result in a higher beta value andhgg benchmark cost of capital. Therefore use of raw
Beta value is considered conservative.

The applicable Beta value has been determined ebdhkis of the Beta values of all power generating
companies in India which were listed on the staathange at the time of this investment. Beta values
of individual companies have been sourced from Blberg. The table below summarises the beta
values:
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Company Name Beta
CESE 1.11
Energy Dev 1.19
Guijarat Industries 0.96
Reliance 1.57
Tata Power 1.03
Average 1.17

Source: Bloomberg, Beta snapshots are providedpeAdix 3.

The debt equity ratio of the companies considemgdcbmputing beta have lower debt equity ratio
compared to project activity. Hence the use of tasta values is conservative and is used for
computing weighted average cost of capital.

Calculation of Benchmark cost of equity:-
Ke = Rf + B x (Rm - Rf)]

Therefore, cost of equity benchmark, Ke = 7.98%17 * 7.58% =16.84%
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Appendix 3
BETA SNAPSHOTS FROM BLOOMBERG

for explanation. EquityBETA

PR TN Equity Relative Index |HEiE=iEE Historical Beta
C 10/21/04 [0/ 25/09 [ieekly [Mlocal CCY
[1Beta +/ 0 :

for explanation. EquityBETA
CESC IN Equity Relative Index |[HIiE Sl Historical Beta
Data |EESZAEE ( 10/21/04 [W10/25/00 [ [eckly Mlocal CTV

[Beta +/ rametric
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for explanation. EquityBETA

FELI Il Equity Relative Index |[EERE=RiRErd Historical Beta
D Last Price 10/321/04 El10/25/09 ] lreekly Local CCY

Parametric

RELI IN Equity

for explanation. EquityBETA

GIP I Equity Relative Index |HaAiE=aEE Historical Beta
) Last Price 10/21/04 [10/25/09 Al ==y [local Cov

netric

Error
Hurnber

page 48



7)) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFOCe }
gy

CDM Executive Board
page 49

for explanation. EquityBETA

ENGY I Equity Relative Index |HaiE = Historical Beta
D 10/31/04 [B10/25/09 e [ieekly [Mlocal COY

Beta +/ netric




