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21 MW Wind Power Project by Indian Oil Corporation Limited in Gujarat

Version: 01
Date : 15/12/2009

A.2. Description of the project activity.

The Objective of the of the proposed CDM projedbigenerate electricity from environmentally benig
sources of energy in the Indian state of Gujarabrider to use renewable and clean electricity to
contribute towards combating global warming. Theojé&ust will lead to reduced greenhouse gas
emissions as it displaces electricity from fossélfbased electricity generation plants.

The proposed Indian Oil Corporation Limited windjact involves the installation and generation of
electricity from 14 no’s S-82 WEGSs of 1.5 MW capgg@ach in the state of Gujarat.

The generated electricity would be wheeled using #tate transmission facility for the captive
consumption of the Indian Oil Corporation Limitedefceforth referred as IOCL in the subsequent
sections of this document) to the extent possibtesale of the balance to the state electricitytyti

Purpose of the project

Pre-project Implementation phase

There was no wind power generation project develdpeproject proponent prior to the development of
this project activity. The project is proposed tmtibute renewable and clean, wind generated pawer
the NEWNE grid which is dominated by conventionaliges of energy (fossil fuels) with deficit
generation during peak as well as normal operdtmgs of the day.

Project Implementation phase

The proposed Indian Oil Corporation Limited windjact involves the installation and generation of
electricity from 14 no’'s S-82 WEGs of 1.5 MW capgaach in the state of Gujarat.The WEGs would
be supplied, and operated, & maintained by Suzlwergy Limited (SEL). The electricity generated from
the proposed wind farm will be supplied to commoaoal substation through local transmission lines
duly metered and measured by Gujarat Energy Deredop Agency (GEDA) on a monthly basis at the
Jangi substation of the wind farm. Gujarat Eledyridransmission Company Limited (GETCO) grid
will transmit the electricity generated from thendifarm to the boundary of the electricity disttibn
companies, Pashchim and Uttar Gujarat Vij Compatty (PGVCL and UGVCL), which supplies (set
off against actual import) this power to IOCL & #lectricity receiving stations located at differe
locations in the state of Gujarat. A part of thecélicity generated, after set off against monthiport,

will be treated as sale to state utility at priced in the PPA.
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The candidate CDM project activity has been corextito generate electricity from renewable source of
energy using the available onsite wind energy p@knmhe generated electricity has been evacutated
the NEWNE grid using the rural grid facilities ahedile at site.

The project scenario therefore
- Provides additional generation from a clean anéwetble source of energy
- Strengthens the regional grid (NEWNE grid of India)
- Contribute towards combating global warming

The baseline for the candidate CDM project has meeloped in line with the approved consolidated

methodology ACM0002 which assumes that the sameuatmaf electricity (if generated in absence of
the project activity) would have been generatedugh the participating facilities of the grid engrgix.

Contribution to GHG emissions reduction

The project activity harnesses wind energy to gaieeand supply electricity to the NEWNE electricity
grid of India. The generated electricity is fecbitihe regional grid (NEWNE grid) which is dominateyl
thermal generating sources. The details of NEWNHE gnd various generating sources are furnished
separately in this PDD.

In the absence of this project activity, an equemalamount of traditional energy mix (fossil fuel
dominated) based electricity generation would h#esn required. The reduced consumption of
traditional energy mix based electricity generatiesults in a reduction of GHG emissions associated
with thermal sources based energy generation.

The GHG emission reduction has been carried odinerwith Approved Consolidated Methodology
ACMO0002 (Version 10) using the ex-ante values @iitdd by Central Electricity Authority, Government
of India (CEA) based on the annual operating arittbuargin values of the state load dispatch center
for the NEWNE grid of India.

Contribution of the project activity to sustainable development

The honourable Ministry of Environment and Fore&syernment of India has stipulated the social well
being, economic well being, environmental well lgeamd technological well being as the four indicaito
for sustainable development in the host countryragp eligibility criteria for Clean Development
Mechanism (CDM) projects

Social well being

Rural and infrastructure development in the areagral the project.

Developing the local economy and create jobs anplamment, particularly in rural areas,
which is a priority concern for the Government ndlia.

! http://cdmindia.nic.in/nost_approval_criteria.htm
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Environmental well being

Reduction in the consumption of fossil fuels fongeting additional electricity equivalent to that
generated by the wind mills.

CO, abatement and reduction of green house emissioough development of renewable
technology.

The project reduces air pollutants and environnieémipacts due to an increased share of electricity
generation through wind power.

Economic well being

Contributes towards achieving the objective ofgibéicy’ on wind power generation of Government
of India and Government of Gujarat, which is to rpate generation of energy through non-
conventional sources to supplement the ever-incrgaemand of electricity of the state.
Contribution towards meeting the electricity supgéficit in Gujarat.

Implementation of the project activity has incrahsige availability of employment opportunities for
the local skilled and semi skilled people.

Technological well being

The project activity lead to the promotion of th& MW WEGs into the region, demonstrating the
success of large sized wind turbines, which feedgénerated power into the nearest sub-station,
thus increasing energy availability and improvingality of power under the service area of the
substation.

The viability of any technology depends upon itpliementation, implementation of wind energy
projects adds to revenue stream for the technadogylier for further development of technology
which is more efficient and affordable. The invesiinin candidate CDM project and other such
projects will assist in promotion of better & negchnologies

In addition to this, the project proponent will ¢obute 2% of the CDM revenue realized from the
candidate CDM project for sustainable developmenotuding social / community development. The
action plan for monitoring of 2% CER revenue cdnited towards sustainable development is
mentioned in section B.7.2 of the PDD.

The board of directors of the company has beenisggprabout the DNA guidelines and a formal
approval will be submitted to National CDM AuthgritGovernment of India at the time of DNA
meeting.

2 http://powermin.nic.in/whats_new/national electsicpolicy.htm




\{@\3 PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03
{8

CDM - Executive Board

page 5

Name of Party involved (*)
((host) indicates a host

Private and/or public entity(ies)
project participants

Kindly indicate if the
Party involved wishes to
be considered as project

Party) (as applicable) participant (Yes/No)
India Indian Oil Corporation Limited No
(Host) (Public sector undertaking)

(*) In accordance with the CDM modalities and prdwaess, at the time of making the CDM-PDD pul
at the stage of validation, a Party involved maymaty not have provided its approval. At the time

requesting registration, the approval by the Pmsy(nvolved is required.

INECCE
~v

lic
of

Indian Oil Corporation Limited would b¢he nodal entity for all communication with the CDM
Executive Board and the Secretariat. Contact in&ion has been provided in Annex 1 to this PDD.

A.4.  Technical description of the project activity

India

A4.1.2.

Region/State/Province etc.:

Western Region/ Gujarat

A4.13.

City/Town/Community etc.:

District: Kutch

A4.1.4.

Details of physical location, includingnformation allowing the

The project activity is located across Village Aiiyra and Village Jangi in TalukBhachau in Kutch

District of the state of Gujarat, India. The railatation and airport nearest to the site is Bhua a
distance of about 110 Kms

The information allowing the unique identificatiohthe WEGs is as follows:

S.No WEG No Northing Easting
1 S-102 N23 14 39.4 E70 27 36.6
2 S-104 N23 13 43.9 E7027 21.1
3 S-106 N231349.1 E70 28 09.1
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4 S-107 N23 13 33.0 E70 28 02.8
5 S-108 N23 13 47.6 E7029 16.1
6 S-112 N23 14 55.7 E703021.2
7 S-113 N23 14 27.5 E703032.6
8 S-124 N231321.2 E703223.8
9 S-127 N23 15 24.5 E7029 15.3
10 S-128 N23 15 30.0 E703019.5
11 S-129 N23 15 13.0 E70 30 24.2
12 S-130 N23 13 21.5 E66 33 21.1
13 S-132 N23 13 36.3 E70 30 48.6
14 S-137 N23 13 08.9 E70 33 09.0

The location map of the project activity is attagtie Appendix 1 of this document.

As per the categorisation by the UNFCCC, the ptogativity falls under ‘Scope Number 1, Sectoral
Scope — Energy industries (renewable/non-renewablgces), since the project involves electricity
generation from a renewable resource, wind.

A.4.3. Technology to be employed by the projecttyvity :

The project activity involves the installation of ho's S-82 WEGs of 1.5 MW capacity each. The
WEGs are supplied by Suzlon Energy Ltd, a subsidiithe Suzlon group, and considered to be one of
the leading manufacturers of site-specific WEGshwgtrong R&D backup having R&D Centres in

Germany, Netherlands & Asia.

The technical design of the WEG is advanced ardké&mned to reflect current good practice. The key
technology parameters are listed below:

Wind Energy Generation Particulars

Rotor Diameter

82m

Hub height

78.5m

Power Regulation

each blade

Independent electromechanicah gigstem for

Rated Voltage

3 Phase 690 V AC

Cut in wind speed 4 m/s
Cut out wind speed 20 m/s
Rated wind speed 14 m/s
Survival wind speed 52.5 m/s
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Frequency variation

50Hz-25Hzto+ 2 Hz

Gear Box

Type model make

Type: One planetry stage / Twahe$itages
Make: Winergy (Flender)

Generation 1: 95.09
No. of steps 3 stages
Generator

Type of Generator

Asynchronous type single speéddtion
generator with slip rings, variable rotor resis&@ng

Rated Power output

1500 kW

Type

Single

Voltage

3 phase 690 V AC +/- 15%

No. of poles / RPM

4 [ 1511 rpm(at rated power ahdrt circuited
rotor)

Tower

Height 76 m

Type Tubular tower made of welded steel plates

Yawing system

Type Slide clearing with gear ring and automatic
greasing system along with active yaw drive haying
electric motor with brake, gearbox and pinion

Yaw Brake Electromagnetic clutch brake provided with each
active electric yaw drive

Brake System

Aerodynamic 3 independent systems with blade pithi
mechanism

Mechanical Hydraulic disc brake, activated by hydraulic
pressure + mechanical rotor lock, activated |by
hydraulic pressure

Rotor

No of Blades 3

Rotor diameter 82m

Swept Area 5281 nf

Transformer Details
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Transformer Rating 1750 kVA, 50 Hz

Technology transfer:
No technology transfer from other countries is imed in this project activity

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

The wind project is expected to generate an avarag8.103 GWh of electricity during each year loé t
first renewable crediting period. The emission rate the NEWNE grid where the project is
commissioned would displace fossil fuel dominatkstteicity generation to the extent of the eledtyic
generated by the wind project. Therefore, the mtailssion reduction achieved during the first 7rged
the renewable crediting period aggregate?5®,979%tonnes of CQ@e. The year wise details are presented
below:

Annual estimation of emission reduction

years (tonnes of CQe)
Year 1 (01/04/2010-31/03/2011) 36,997
Year 2 (01/04/2011-31/03/2012) 36,997
Year 3 (01/04/2012-31/03/2013) 36,997
Year 4 (01/04/2013-31/03/2014) 36,997
Year 5 (01/04/2014-31/03/2015) 36,997
Year 6 (01/04/2015-31/03/2016) 36,997
Year 7 (01/04/2016-31/03/2017) 36,997

Total estimated reductions

(tonnes of CQe) 258,979
Total number of crediting years 7
Annual average over the crediting

period of estimated reductions 36,979

(tonnes of CQe)

There has neither been any public funding from Anmeparties nor any diversion of Official
Development Assistance (ODA) into the project attiv

SECTION B. Application of a baseline and monitorirg methodology

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

Reference:Consolidated baseline and monitoring methodologyv®002 (Version 10, EB 47)
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ACMO0002 also refers to the latest approved versadrike following tools:
« Tool to calculate the emission factor for an tieity system
« Combined tool to identify the baseline scenarid demonstrate additionalfty

The Project is wind based renewable energy sowee emission power project connected to the
NEWNE electricity grid. The Project will displadessil fuel based electricity generation that would
have otherwise been provided by the operation aparesion of the fossil fuel based power plants in
NEWNE electricity grid.

The approved consolidated baseline and monitoriethodology ACM0002, Version 10 is the choice of
the baseline and monitoring methodology and ipigliaable because:

S. No. Applicability conditions of ACM0002 ProjectUnder Consideration

This methodology is applicable to grid-connected
renewable power generation project activities (aat
install a new power plant at a site where no reidsva

1. power plant was operated prior to the implementatio
the project activity (greenfield plant); (b) invela capacity
addition; (c) involve a retrofit of (an) existinggpt(s); or
(d) involve a replacement of (an) existing plant(s)

The project installs a new power
plant at a site where n
renewable power plant was
operated prior to th
implementation of the projeg
activity (greenfield plant).

o

U

—

The Project is a green field
The project activity is the installation, capacdagdition,| project that represents electricity
retrofit or replacement of a power plant/unit ofeoof the| generation from a new wind
following types: hydro power plant/unit (either tvia run-| generating machines and is not a
of-river reservoir or an accumulation reservoir)jnadv| capacity add-on of
power plant/unit, geothermal power plant/unit, sqawer| replacement/retrofit to an
plant/unit, wave power plant/unit or tidal poweampt/unit; | existing facility

The methodology is not applicable to the following: The Project does not involve
- Project activities that involve switching from fdssswitching from fossil fuel tg
fuels to renewable energy sources at the site of | renewable energy at the site |of

the project activity, since in this case the baseliproject activity since the Projec

may be the continued use of fossil fuels at the | is green-field electricity

site; generation capacities from wind
Biomass fired power plants; sources at sites where there was

Hydro power plants that result in new reservoirg bp electricity generation sour¢e

in the increase in existing reservoirs where the | prior to the Project and thus there

power density of the power plant is less thanigi not capacity add-on d

=

8 http://cdm.unfccc.int/methodologies/PAmethodolofimsis/am-tool-07-v2.pdf

4 http://cdm.unfccc.int/methodologies/PAmethodolofiesis/am-tool-02-v2.2.pdf
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S. No. Applicability conditions of ACM0002 ProjectUnder Consideration
W/ replacement/retrofit
B.3.  Description of the sources and gases includedthe project boundary: |
Source Gas Included? Justification/Explanation
In the baseline scenario the electricity would have
_ co, Yes been sourced fr(_)m thg NEWNE grid whiph is
o Grid- dominated by fossil fuel fired power plants andum
5 connected emit CQ.
8 electricity CH No No CH,; emissions would be generated from the
@ generation 4 project activity.
N,O No No_NZO e_n_1issions would be generated from the
project activity.
. co, No Th(_e project activity does not lead to any QO
= s Greenfield emissions.
_§:§ wind energy CH, NG No CH, emissions would be generated from the
5 g conversion project act|V|t_y. _
system N.O No No N,O emissions would be generated from the
2 project activity.
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Project Flow Diagram
'
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B.4.  Description of how the_ baseline scenariis identified and description of the identified
baseline scenario:

As this project installs a new grid connected resigle power plant, the baseline according to
ACMO0002, Version 10 is-

Electricity delivered to the grid by the projecttadty would have otherwise been generated by the
operation of grid-connected power plants and by thadition of new generation sources, as reflected
in the combined margin (CM) calculations describé&d the “Tool to calculate the emission factor for
an electricity system”.

Since the Project does not modify or retrofit arsemg generation facility, the baseline scenasighe
emissions generated by the operation of grid-caedepower plants and by the addition of new
generation sources. This is estimated using cdlonlaf Combined Margin multiplied by electricity
delivered to the grid by the Project.

Accordingly the baseline emissions are given as:
BEy = EGpry * EFgrid,CM,y ................................. (1)
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Where:
BEy Baseline emissions (tG&year)
EGe;, Electricity generation by the project activity (Miyear)
EFgria.cmy Baseline emission coefficient determined in acano# with option (a) specified

above

Calculation for Egigcm,iS given in Section B.6.1

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):

According to decision 17/CP.7 paragraph 43, a ptojéll be defined additional if the anthropogenic
GHG emissions from the source are reduced belowwoald have occurred in the absence of the
registered project activity.

Within the scope of the adopted baseline methogplibge additionality of the project activity haseloe
demonstrated and assessed using the latest vesbitlre “Combined tool to identify the baseline
scenario and demonstrate additionality” (Versiom202om EB 28). The tool prescribes the following
steps for proving additionality of a project.

Step 1. Identification of alternatives to scenarios
Sub-step l1a: Define alternatives to the projectieity:
Alternative 1: Implementation of the project without CDM

Under this alternative, IOCL would have gone aheadtth the implementation of the project without
CDM benefits. The project would have produced eieity from the renewable source and the
generating electricity would have been sold to ¢ghd under a power purchase agreement. This is in
compliance with all applicable legal and regulatoeguirements and can be a part of the baseline.
However, the project activity is not viable enougtthout CDM revenues. This argument has been
discussed in step 2 of the Additionality section.

Alternative 2: No project activity

The project proponent would have continued withowestment in project and would have continued
with usual business activities. The equivalent cédpadditions in the grid would have continueddy
fossil fuel based power plant and thus there waldd be the associated GHG emissions from thel fossi
fuel based power plant. Thus new capacity add-omfa fossil fuel based power plant is the most
plausible baseline alternative for the project.

Sub-step 1b: Consistency with mandatory laws angulations:

All the 2 alternatives are consistent with the naody laws and regulations of India
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Outcome of Sub-step 1b
“No project activity”, wherein the equivalent amadwf electricity is produced by addition of a fddsiel
based generating plants, is considered as theilasel

Step 2: Barrier analysis

Sub-step 2a: Identify barriers that would prevemetimplementation of alternative scenarios

1. The project activity tariff structure, for sale E, is a single-part tariff structure based on ¢t
model as compared to utility scale fossil fuel &gdro projects, which have two-part tariff struetur
This implies that project activity carries a highevestment risk than the utility scale conventiona
projects where the investment recovery is decoufsted the level of actual generation achieved by
the project due to variations in off take. Thus, dase of the project activity, issues such as
transmission unavailability, back-down of genenata part-load operations, which are beyond the
control of the investors are likely to affect th@ject activity more severely and therefore thgqub
activity investors would require higher rate ofuretto compensate them for these additional risks.

2. In case of conventional projects, the paymentdased on two part tariff system, wherein the risks
associated with under performance of the projezhadged.

Sub-step 2b: Eliminate alternative scenarios whiahe prevented by the identified barriers

Even though the barrier of debt availability, patjperformance and low cost of power purchase are
barriers to the implementation of this projectytliannot prevent the implementation of the propect
CDM revenues would help make this project viableaBe refer to step 3 for the financial additioyali
analysis.

Outcome of the step: There are still several altative scenarios remaining, including the proposed
project activity undertaken without being registeteas a CDM project activity, proceed to Step 3
(investment analysis)

Step 3: Investment analysis

Sub-step 2b. (Tool for the demonstration and assesst of additionality) —

A suitable financial indicatompost tax project IRR has been identified to demonstrate the investment
barriers faced by the project. The post tax IRRhef project has been compared with the applicable
WACC for the project.

Benchmark
Please refer to Appendix 3

Sub-step 2c. Calculation and comparison of finantiadicators (only applicable to options Il and
I):

1. Calculate the suitable financial indicator for fhr®posed CDM project activity and, in the case of
Option 1l above, for the other alternatives. Induall relevant costs (including, for example, the
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investment cost, the operations and maintenands)casd revenues (excluding CER revenues, but
including subsidies/fiscal incentives where appiley and, as appropriate, non-market cost and
benefits in the case of public investors.

2. Present the investment analysis in a transparenhenaand provide all the relevant assumptions in
the CDM-PDD, so that a reader can reproduce théysinaand obtain the same results. Clearly
present critical techno-economic parameters andng#sons (such as capital costs, fuel prices,
lifetimes, and discount rate or cost of capitaljstify and/or cite assumptions in a manner thatbzan
validated by the DOE. In calculating the financiadlicator, the project’s risks can be included
through the cash flow pattern, subject to projgetefic expectations and assumptions (e.qg.
insurance premiums can be used in the calculatioeftect specific risk equivalents).

3. Assumptions and input data for the investment aslshall not differ across the project activitglan
its alternatives, unless differences can be wélsgantiated.

4. Present in the CDM-PDD submitted for validationleac comparison of the financial indicator for
the proposed CDM activity and:

(a) The alternatives, if Option Il (investment comparisanalysis) is used. If one of the
other alternatives has the best indicator (e.chdsgIRR), then the CDM project activity
can not be considered as the most financially attre

(b) The financial benchmark, if Option Il (benchmankadysis) is used. If the CDM project
activity has a less favourable indicator (e.g. IoWRR) than the benchmark, then the
CDM project activity cannot be considered as finalf attractive.

The input data/parameter for the calculation oft pes equity IRR has been presented in the taltbe
along with the source for each input parameter.

Assumptions

Capacity of Machines in MW 1.50
Number of Machines 14.00
Project Capacity in MW 21.00
Project Commissioning Date Dec-08
Project Cost per MW (Rs. In Millions) 61.90
Sources
Operations
As per EB 48, Annex 11 (The plant log
factor determined by a third party
Plant Load Factor 21.8% | contracted by the project participants)
TERI report. Please refer to the attach
excel sheet

® Prepared at the time of investment decision

o
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Insurance Charges @ % of capital cost 0.11% Assumed at(:gii:i';? of investment
Operation & Maintenance Cost base year @ % of ahpit
1.88%
cost Suzlon PO
% of escalation per annum on O & M Charges 5.0% Suzlon PO
Tariff
Sale to EB 2.86 GERC Tariff ordet and signed EWA
Energy used as captive use (MU) 17.00 TERI report
HT Tariff 5.48 TERI report
Wheeling charges for Captive operations 0.04 GERC Tariff order
Project Cost
Land and Infrastructure, Generator & Electrical ibgquents,
Mechanical Equipments, Civil Works, Instrumentatén
Control, Other Project Cost, Pre operative Experetes
Total Project Cost 1,314.1
Means of Finance
Own Source 50.00%
Term Loan 50.0%
Total Source
Terms of Loan
Interest Rate 11.00%
Tenure 10.00 years
Moratorium 36.00 months Assumed in TERI report
Income Tax Depreciation Rate (Written Down Valusibp
on Wind Energy Generators 80% IT Act’
On other Assets 10%
Book Depreciation Rate (Straight Line Method basis)
On all assets 4.50% Companies Act, 1956

8 http://www.gercin.org/docs/Orders/Nonconv%20ordéesir%202006/wind%20enrrgy%20tariff. pdf

" taxclubindia.com/simple/depincometax.rtf

Please refer to point no. A»8»xiii»l
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Book Depreciation up to (% of asset value) | 90%
Income Tax
Income Tax rate 33.99% IT Act
Crediting period starts 1-April-10 Assumed
Length of Crediting period 21 Assumed
| Baseline Emission Factor for NEWNE Region (tCO2/QWh  922.5 CEA Database

The post tax project IRR for the project without @Pevenues i$.64%

It is expected that there could be a possible 1@¥#eation difference (both on the higher as well as
lower side) during the normal operational life bétproject. Thus sensitivity analysis has beenezhrr
out at 24% and 19.66% PLF to check the robustniesedinancial model. The financial model has been
developed on the basis of 21.8% PLF (The Energg&eh Institute bid evaluation report).

Plant Load Factor Project IRR (Post Tax)
19.66% 5.35
21.8% 6.64
24% 7.91

As can be seen from the above, the project IRR rgéed by the project, without CDM revenues, is
lower than the benchmark rate of 16.26% and thgeBrralso carries investment risks, which makes the
investment recovery difficult.

Sensitivity on the capital cost and O&M has notrbearried out as the cost considered in the final
negotiated price and is not subject to change.

In view of the above the project IRR improves aft®M revenues, therefore only the CDM revenues
would improve the commercial attractiveness of pheject activity hence additional support through
CDM registration is necessary for the project.

Outcome of Step 3:

The sensitivity analysis proves that the projedinancially not attractive without CER revenues.

Step 4: Common practice analysis

8 http://www.mca.gov.in/Ministry/latestnews/ExplanatoStatement_alongwith_Schedule_XIV_4dec2008.pdf
Please refer to page 4“General rate applicabled &N AND MACHINERY”.

® http://www.incometaxindiapr.gov.in/incometaxindi@montents/taxrates/taxrates_2008_09_cos.htm
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Analyze other activities similar to the proposecdjact activity:

Provide an analysis to which extent similar adtgtto the proposed CDM project activity have been
implemented previously or are currently underwaymil@r activities are defined as activities (i.e.
technologies or practices) that are of similar sctdke place in a comparable environment, inter, al
with respect to the regulatory framework and ardemtaken in the relevant geographical area, asekkfi

in Sub-step 1a above. Other registered CDM pragetivities are not to be included in this analysis.
Provide documented evidence and, where relevardntgative information. On the basis of that
analysis, describe whether and to which extentlaingctivities have already diffused in the reldvan
geographical area.

The activities similar to the proposed activity grejects with installed capacity more than 15 MW i
Gujarat. The list is-

S.No. | Investor | Capacity Remarks
Name in
Guijarat
(MW)
1 DLF 150 Registered Project.
) Limited http://cdm.unfccc.int/Projects/DB/BVQI1229917560viéw
5 H7L 8.8 Registered project

http://cdm.unfccc.int/Projects/DB/BVQI1211956663vidw

The 1.25 MW project activity has also consideredVCaénd is a part
of 22.3 MW bundled grid connected wind power basledtricity
generation in Gujarat:
http://cdm.unfccc.int/Projects/Validation/DB/OW17WIQUDGVX
QGEO59WCBOCIC6LIR/view.html

The 26.25 MW wind electricity project is availalae

1.25+26.2 | http://cdm.unfccc.int/Projects/Validation/DB/2WHFE®K85ARN
5+18 = Q1TVKJIVA4WCBATMAB/view.html

46.5

Guijarat
3. NRE
Coke

The 18 MW wind power project got commissioned inrthe-08 i,e
after the start of the project activity (June-0ifus, it is kept out of
the analysis. However, the company in its annyadmereported that
all the projects are going for CDM benefits
(http://www.gujaratnre.com/Annual%20Report/AnnualB2@ort%
200f%20GNCL%20(Main)_Final.pdf

Patnaik The project is currently in CDM pipeline:
4. 35.2 http://cdm.unfccc.int/Projects/Validation/DB/GQ56MELSZ9QDR

Minerals L6RUF5YJSEDPD1U/view.him
MSPL This project is avgilable i_n CDM pipe!ine:
5. Group 30.0 http://cdm.unfccc.int/Projects/Validation/DB/L590G¥0XLZUCO
W8BMMB84A2TANKNX/view.html
Guijarat The Project activity is considering carbon finarayed has already
6. Gardain | 31.6 received carbon benefits through the Voluntary \fB&e:

Limited http://www.carbonneutral.com/cnreqistry/uploadedidagar%20Wi
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23.2 MW capacity is included under the webhostedRVEDD
validated under the Voluntary Carbon standard. rAdieducting the
project size of 23.2 MW from the total installedpaaity of project
proponent in Gujarat, only 8.4 MW capacity projecteft which is
less than 15 MW and hence cannot be compared togprbiect
activity.

Further, the project is different from the proposedd power project
since it is a captive installation utilizing thengeated output from it
project for self utilization at its industry prerag which is eviden
from the VER PDD above.

UJ

The annual reports of the company for the year ZT0&nd 2007-0§
specifically bear a mention of availing CDM bengfifor its

7. SREI 24.8 renewable energy projects.
http://www.srei.com/srei_pdf/sreiannual/2006-07.pdf
http://www.srei.com/srei_pdf/sreiannual/2007-08.pdf
The project is in the CDM pipeline:

8. GACL 23.75 http://cdm.unfccc.int/Projects/Validation/DB/PLIVATZK3WX6
GN4QGVAHBC3MGAYP/view.html

Aarvee The project is in the CDM pipeline:
Denims http://cdm.unfccc.int/UserManagement/FileStoraga@BK6EZUR

9. & 20.5 53VIFMHCQNDJO9PX4LG

Exports

Ltd.
A part of 19.0 MW has been included in the bungiegject activity.
The links are:
http://cdm.unfccc.int/UserManagement/FileStoragéiXB5RJQDT
Y6C6PF4A38DSNXH2FL4 - Ratnammani Metals & Tubes. lhids
1.25MW in the bundled project activity.
http://cdm.unfccc.int/Projects/Validation/DB/HAZNRIAS5HVNR7
QGA4I3R7T5JWWLT/view.htmt Ratnamani Metals & Tubes Ltd.

Ratnaman ; . —

. has 2.5 MW in the bundled project activity.

10, |1 Metals 19.0
fct;ubes Post these bundled projects the second phase tiong$§13.25 MW

has been proposed as a separate CDM project gctivitis is
available at:
http://cdm.unfccc.int/Projects/Validation/DB/FQOMBSOWJILEVA
G2NT568TNPCLZCG/view.html

The above references totals to 17 MW of WEG ingtahs by
Ratnamani Metals & tubes Ltd. which is under CDNdghine. The|
rest of the 2 MW is not on a comparable scale wéstment to the

project activity and may be under CDM pipeline dER/ pipeline bu
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is not traceable. Thus, it is excluded in the asialy
Surajbari The project available at:
11 Wind 16.5 http://cdm.unfccc.int/UserManagement/File StoragedX¥78N40S
" | farm Dev. ' LABET6UMFJPG3OW2YHQ
Pvt. Ltd.
The project was commissioned phase-wise and gopleded in
Indian March 1997 (i.e. before Aug. 2002, when India ratifthe Kyoto
12 Petroche 15.315 Protocol). The regulatory environment then prewgiland the
" | micals ’ policies pursued were different from those exisanghe time of the
Co. Ltd. start of proposed project activity.
8 MW, Enercon WEGS, was commissioned during Ma@bi72and
Apollo 7.5 MW, Suzlon WEGS, was commissioned during M&@b8. No
13. P 15.50 public information is available regarding the CDMMWCS status of
Tyres Ltd X
these projects.

Step 4is satisfied. So the project is additional

Prior Consideration of the CDM

e )
A ’

The Guidance on the Demonstration and assessmeRtiof Consideration of the CDM, EB 48,
stipulates that for project activities with a siagtdate on or after 02/08/2008, the project pagndict

needs to inform a Host Party DNA and the UNFCCQetaciat in writing of the commencement of the
project activity and of their intention to seek CBitatus.

Since the start date of the candidate project /88/2008, it would be classified as a hew projetiviy
and in accordance to the aforementioned clauseptbfect proponent has notified the DNA and
UNFCCC in writing of the commencement of the projactivity and of the intention to seek CDM
status. The notification of the same would be madslable to the DOE at the time of the validatan

the project activity.

Time schedule of the implementation of the projecMilestone Date:

Project Milestone Dates Evidence
Agreement with CDM consultants 29/01/2007 Contract
Project approval by IOCL Board 30/07/2008 BoarddReion
Project start date (Date of issue of Letter
of Acceptance/ Work Order to Suzlon) 11/08/2008 | Suzlon work order
Intimation to UNFCCC 20/10/2008 Email
EFH?A clearance for setting up wind 20/12/2008 | GEDA Permission Letter
Project Commissioning Date 26/12/2008 Commissioning certificate
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05/01/2009
Local stakeholder consultation meeting 03/01/2009
Power Wheeling/ Purchase Agreemen .
with UGVCL 15/04/2009 | Power Wheeling/ Purchase Agreement
Power Banking/ Purchase Agreement .
with PGVCL 22/04/2009 | Power Wheeling/ Purchase Agreement
Contract with DNV for validation 01/07/2009 Contrac

As per Annex 22 of EB 49, the gap between any tacuthented evidences is less than 2 years, it may
be concluded that continuous and real actions tedwn to secure CDM status for the project activity

| B.6.  Emission reductions: |

| B.6.1. Explanation of methodological choices: |

According to the approved methodology ACM0002 (iersl0) Emission Reductions are calculated as

ER, = BE, - PE, - L,

Where:
BE, Baseline Emissions in yep(t CO.elyr)
PE Project Emissions in yegi(t CO.e/yr)
Ly Leakage Emissions in yeaft CO.e/yr)

Estimation of Baseline Emissions

Baseline emissions (BEn tCQO;,) due to displacement of grid-electricity is caktield as the product of
the Baseline Emissions Factor (ER tCO/MWh) calculated as described below and the elgttri
supplied by the project activity to the grid, otlee crediting period.

BEy = EGPJ,y *EF grid,CM,y
Where:

BEy Baseline emissions (tG&year)
EG.y Electricity generation by the project activity (MWyear)
ERiacmy Baseline emission coefficient determined in acanoe with option (a) specified above

As the project activity is the installation of awngrid-connected renewable power plant/unit atte si
where no renewable power plant was operated pritite implementation of the project activity, then:

EGPJ,y: EGacility,y

Where:

EGs;y = 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)

EGudiiy,y = Quantity of net electricity generation suppligglthe project plant/unit to the grid in year
(MWhyr)

According to the tool the baseline emission cogdfitwill be determined using the following steps:
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STEP 1. Identification of the relevant electricitysystems
For the purposes of the CDM, the delineation ofdleetricity grid is a key step in the calculatioha
grid emission factor.

Historically, the Indian power system was dividatbifive independent regional grids, namely Nonther
Eastern, Western, Southern, and North-Eastern. Bedhcovered several states. Since August 2006,
however, all regional grids except the SoutherndG@rave been integrated and are operating in
synchronous mode, i.e. at same frequency. Constguére Northern, Eastern, Western and North-
Eastern grids will be treated as a single grid endeing named as NEWNE grid from FY 2007-08
onwards as depicted in the €Baseline Database. The Southern grid has also pkemed to be
synchronously operated with rest of all Indian Gaydearly 13'Plan (2012-2017).

Power generation and supply within the two gridsmianaged by Regional Load Dispatch Centre
(RLDC). The Regional Power Committees (RPCs) pmvad common platform for discussion and
solution to the regional problems relating to thil.gEach state in a regional grid meets their dema
with their own generation facilities and also waHocation from power plants owned by the central
sector such as NTPC and NHPC etc. Specific quamslébcated to each state from the central sector
power plants. Depending on the demand and geneyati@re are electricity exports and imports
between states in the regional grids. The NEWNHsgtihus represent the largest electricity grid wher
power plants can be dispatched without significamtstraints and thus, represent the “project ebégtr
system” for the Project.

Geographical scope of the two electricity grids

NEWNE Grid Southern Grid

Northern Eastern Western North-Eastern Southern
Chandigarh Bihar Chhattisgarh Arunachal Andhra Pradesh
Delhi Jharkhand Gujarat Pradesh Karnataka
Haryana Orissa Daman & Diu Assam Kerala
Himachal West Bengal Dadar & Nagar | Manipur Tamil Nadu
Pradesh Sikkim Haveli Meghalaya Pondicherry
Jammu & Andaman- Madhya Pradesh| Mizoram Lakshadweep
Kashmir Nicobar Maharashtra Nagaland
Punjab Goa Tripura
Rajasthan
Uttar Pradesh
Uttarakhand

STEP 2 Choose whether to include off-grid power plats in the project electricity system (optional)
Only grid power plants are included in the caldolaiof OM & BM

STEP 3. Select an operating margin (OM) method.
According to the tool the calculation of the opergtmargin 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
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(d) Average OM.

The simple OM method (option a) can only be usddvi-cost/must-run resourc8sonstitute less than
50% of total grid generation in: 1) average of fhe most recent years, or 2) based on long-term
averages for hydroelectricity production.

The Share of Low Cost / Must-Run (% of Net Genergtin the generation profile of the different grid
in India in the last three years is as follows:

2003-04* 2004-05* 2005-06 2006-07  2007-08

NEWNE NA NA 18.0% 18.5% 19.0%
South 16.2% 21.6% 27.0% 28.3% 27.1%
India 17.1% 18.0% 20.1% 20.9% 21.0%

Source: CQ Baseline Database for the Indian Power Sector rta Electricity Authority
*- Data for NEWNE grid in the CEA database has bimetuded from 2005-06 onwards

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

The above data clearly shows that the percentagsaifgrid generation by low cost/must run plafos
the basis of average of five most recent yearsjhieNEWNE regional grid is less than 50 % of thialt
generation. Hence the Simple OM method can be useathlculate the Operating Margin Emission
factor.

The project proponent has chosen the ex ante oftiorthe calculation of the OM with a 3-year
generation-weighted average, based on the moshtrélegéa available at the time of submission of the
CDM-PDD to the DOE for validation, without requirent to monitor and recalculate the emissions
factor during the crediting period.

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

The simple OM emission factor is calculated asgdreration-weighted average C@gissions per unit
net electricity generation (tCO2/MWh) of all gentamg power plants serving the system, not including
low-cost / must-run power plants / units. The SienPM may be calculated:

Option A: Based on net electricity generation ar€@ia emission factor of each power unit ,or

Option B: Based on the total net electricity getieraof all power plants serving the system and fue
types and total fuel consumption of the projectileity system

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 thandry. This database i.e. The CO2 Baseline Databas

10| ow-cost/must-run resources are defined as povatplwith low marginal generation costs or powenfs that
are dispatched independently of the daily or seslslmad of the grid. They typically include hydrgeothermal,
wind, low-cost biomass, nuclear and solar geneamatib coal is obviously used as must-run, it shoaldo be
included in this list, i.e. excluded from the séplants.
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provides information about the Combined Margin Eigis Factors of all the regional electricity grids
India. The Combined Margin in the CEA databasealsudated ex ante using the guidelines provided by
the UNFCCC in the “Tool to calculate the emissiantdr for an electricity system”. We have, therefor
used the Combined Margin data published in the @Btabase, for calculating the Baseline Emission
Factor.

The CEA database uses the option A i.e. basedtoglexwdricity generation and a CO2 emission faofor
each power unit, to calculate the OM of the diffgnesgional grids.

The simple OM emission factor is calculated basethe electricity generation of each power unit and
an emission factor for each power unit, as follows:

EF (EG,,X EFg pm,) /| EG,,

grid,OMsimple,y =
Where:
EF,i.omsimpieyoiMPle operating margin C@mission factor in year y (tCOIWh)

EG,,Net quantity of electricity generated and delivetethe grid by power unit m in year y (MWh)
EFELmeyCOZemission factor of power unit m in year y (tZkAWh)
m All power units serving the grid in year y excé&-cost / must-run power units

y The relevant year as per the data vintage chosstiep 3 (3 years)

The emission factor of each power unit m has betarchined using Option A1

EFeLmy™ (- FCimy XNCV;, x EFCOZ,I,y) / EG,,
Where:
EFEL,m,y CO, emission factor of power unit m in year y (tZKdWh)

FC,,,Amount of fossil fuel type i consumed by power unitn year y (Mass or volume unit)

NCV;, Net calorific value (energy content) of fossil fitipe i in year y (GJ / mass or volume unit)
EFco,., CO, emission factor of fossil fuel type i in year y @ZGJ)

EG,,, Net quantity of electricity generated and delicete the grid by power unit m in year y (MWh)
m All power units serving the grid in year y excé-cost / must-run power units

i All fossil fuel types combusted in power unit myiear y

y The relevant year as per the data vintage chiosstiep 3 (3 years)

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

The sample group of power units m used to calcubaéuild margin consists of either:
(a) The set of five power units that have beent loiist recently, or
(b) The set of power capacity additions in the tleity system that comprise 20% of the system
generation (in MWh) and that have been built mesently.

Project participants should use the set of powds tiinat comprises the larger annual generation.
Accordingly, the CEA database calculates the buiddlgin as the average emissions intensity of tl4é¢ 20
most recent capacity additions in the grid basedeairgeneration.
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The build margin emission factor has been calcdlae-ante based on the most recent information
available on units already built for sample grouinthe time of CDM-PDD submission to the DOE for
validation. This option does not require monitorthg emission factor during the crediting period.

STEP 6. Calculate the build margin emission factor
The build margin emissions factor is the generatigighted average emission factor of all powerainit
m during the most recent year y for which poweregation data is available, calculated as follows:

EFgiaemy = ( EG, XEF . )/ EG,,
Where:
EFia.8v,y Build margin CQemission factor in year y (tCOIWh)

EG,,, Net quantity of electricity generated and deliete the grid by power unit m in year y (MWh)
EFg 1y CO,emission factor of power unit m in year y (tZKaWh)
m Power units included in the build margin

y Most recent historical year for which power getiem data is available

The COZemission factor of each power unit m (EF.) is determined as per the procedures given in
step 3 (a) for the simple OM, using options B1 gsior y the most recent historical year for which
power generation data is available, and usingrftne power units included in the build margin.

STEP 7. Calculate the combined margin emissions fexr

The emission factoEFy of the grid is represented as a combination ofQperating Margin (OM) and
the Build Margin (BM). Considering the emissiorctiars for these two margins &omy and EFgw,y,
then theEFyis given by:

EFy = Wom * EFgrid1OM Y + Wam * EFgrid,BM Y

Where:

EF,4.8my Build margin CQemission factor in year y (tCOWh)

EF,i0.0my OPErating margin Cgemission factor in year y (tCOWh)

w,,, Weighting of operating margin emissions factor (%)

W,,, Weighting of build margin emissions factor (%) @vewonm +Waw = 1).

According to ACM0002, version 10, the weights faMi@nd BM are 0.75 and 0.25 respectively. Using
the values for operating and build margin emisdiactor provided in the CEA database and their
respective weights for calculation of combined nramgmission factor, théaseline carbon emission
factor (CM) is0.9225 t CQe/ MWh or 922.5t CG:e/ GWh.

The baseline emission factor (OM, BM and CM) valaegrovided by the CEA have been provided in
Annex 3 to this PDD.

Details of Baseline data:
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Data of Operating and Build Margin for the threeaficial years from 2006-07 to 2008-09 has been
obtained from -The CO, Baseline Database for the Indian Power SectoMinistry of Power: Central
Electricity Authority (CEA), Version 5, dated: Nawder 2004".

Estimation of Project Emissions

According to the Approved Consolidated Methodol@gyM0002, the project generates electricity from
a renewable resource, wind. Hence according to A@0version 10, no project emissions need to be
considered in the project activity.

\ PEy=0

Estimation of Leakage Emissions
According to the Approved Consolidated Methodoldg@M0002, project participants do not need to

consider these emission sources as leakage iniagphys methodology.
\ LEy=0

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

Data / Parameter: ERomy

Data unit: t C@MWh

Description: Operating Margin Emission Factor o \WEE Electricity Grid

Source of data used: The ¢£Baseline Database for the Indian Power Sectornidity of Power:

Central Electricity Authority (CEA) Version 4. Algefer Annex 3

Value applied:
1.0050

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

Operating Margin Emission Factor has been calcdldby the Centra
| Electricity Authority using the simple OM approaichaccordance with "Toq|
" to calculate the emission factor for an electrisiggtem”

Any comment: Detailed information availablehdips://www.cea.in
Data / Parameter: ERsmy
Data unit: t C@MWh

11 hitp://www.cea.nic.in/planning/c%20and%20e/Governt®&200f%20India%20website.htm




@

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 26

Description:

Build Margin Emission Factor of the WRIE Electricity Grid

Source of data used:

The ¢€Baseline Database for the Indian Power Sectornisity of Power:
Central Electricity Authority (CEA) Version 4. Alsefer Annex 3

Value applied:

0.6752 for the year 2008-09

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

The Build Margin Emission Factor has been calcdlaby the Centra
| Electricity Authority using the simple OM approaithaccordance with "Too
" to calculate the emission factor for an electrisiggtem”

Any comment:

Detailed information availablehdips://www.cea.in

Data / Parameter: EF,
Data unit: t C@MWh
Description: Emission Factor for the NEWNE gridiindia

Source of data used:

As per ACM0002, version 1§, iEEalculated as the weighted average of
emission factor (weight given is 0.75) and BM emuisdactor (weight given is
0.25)

DM

Value applied:

0.9225

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

The calculation has been done as per the appromesblidated methodolog
5 ACMO0002

Any comment:

B.6.3. Ex-ante calculation of emission reductions:

Ex-ante calculation of emission reductions is edgoa&x-ante calculation of baseline emissions agept
emissions and leakage are nil.

Baseline emission fact
=0.9225t CQe/MWh

or (combined margin)

Annual electricity generated by the Project

=21 MW (Capacity) x
=40.103 GWh

21.8% (CUF) x 8760 (Hoursp0D GWh

Annual baseline emissions
=922.5t CQe/GWh x 40.103 GWh

= 36,997 t CQe.

SinceERy = Bey Pey

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

Estimation
of project Estimation of o Estimation of
L ) o Estimation of o
activity baseline emission overall emission
Year . ; leakage :
emissions reductions ( ones of CQe) reduction
( ones of ( ones of CQe) ( ones of CQe)
COge)
Year 1 (01/04/2010-
31/03/2011) 0 36,997 0 36,997
Year 2 (01/04/2011 0 36,997 0 36,997
31/03/2012)
Year 3 (01/04/2012-
31/03/2013) 0 36,997 0 36,997
Year 4 (01/04/2013 0 36,997 0 36,997
31/03/2014)
Year 5 (01/04/2014-
31/03/2015) 0 36,997 0 36,997
Year 6 (01/04/2015 0 36,997 0 36,997
31/03/2016)
Year 7 (01/04/2016
31/03/2017) 0 36,997 0 36,997
Total ( ones of
COLe) 0 258,979 0 258,979
| B.7.  Application of the monitoring methodology anddescription of the monitoring plan: |

B.7.1 Data and parameters monitored:

Data / Parameter: EGy
Data unit: MWh (will be converted to GWh by dividjdy 1000)
Description: Annual electricity generated and wheeled through ¢hnid by the project

activity

Source of data to b
used:

EActual measurement records (From joint meter repdirsub station)

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

)
f
0l
N

Annual electricity generated by the project

=21 MW (Capacity) x 21.8% (CUF) x 8760 (Hours)00D GWh

=40.103 GWh

Description of the

Electricity generated anwheele( througk the grid will be metered ar
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measurement methodsneasured by the main meter (two way capable ofrdéng both export and
and procedures to bemport) by GETCO/GEDA on a monthly basis at sendémgl sub-station g
applied: the wind farm. The procedures for metering andemegtading will be as pe
the provisions of the power purchase agreement.

- —h

QA/QC procedures to QA/QC procedures will be as implemented by GETCOspant to the
be applied: provisions of the power purchase agreement.

Any comment: Date in the form of JMR will be archiv/for crediting + 2 years.

B.7.2. Description of the monitoring plan: |

The applied methodology, ACM0002, requires monitgrof the electricity supplied to the grid. The
Project proponent has signed an ‘Operation and tdaamce’ contract with, Suzlon Energy Ltd to
operate the wind mills for a period of ten yeamrirthe date of commissioning of each Wind Energy
Generator. The performance of the mills, safetgperation and scheduled/breakdown maintenances are
organized and monitored by Suzlon Energy Ltd (S#&h)ch would also monitor the generation of the
WEG on a daily basis and will maintain a log boekarding the same for each WEG comprising the
project, as metered at the wind farm.

An agreement has been signed for the wheelingeattritity from the wind farm in Kutch to the IOCL
facility with GETCO/GEDA. At each WEG there is a®Ilcontroller and a 0.2 TVM meter at HT yard,
which gives 0.2% accuracy class. These comply Withrequirements of the Electricity RufesThe
representatives of GETCO/ GEDA and SEL represemstiundertake the readings and the
certification/attestation at the Metering Poinijihy in fourth weelof every month.

GETCO carries out the calibration, periodical tagtisealing and maintenance of meters in the pcesen
of SEL representatives. The frequency of meteringss annual. All meters are tested only at the
Metering Point.

The 14 Wind Energy Generators of IOCL, each of M/ capacity are connected through internal
33KV line to 33/220 KV sub-station at Jangi.

The Metering arrangement of these machines is ibescas below:

The generated electricity is measured throughheee-step procedure wherein the first metering is
carried out at the controller of the machines vathboard meters (Meter-1) which gives the real time
generation details at the CMS. The monitoring ofadhd turbines is done from a common monitoring

station as a part of central monitoring system,cWwhenables their continuous control and monitoring.
The staff personnel of SEL are always present tentgimonitor various parameters of power genematio

and deal with any problems related to generatmamsimission or maintenance.

The 690 V power generated at each WEG is steppad 8B KV by 690/33 KV transformer. There is a

metering device on each machine after transforietdr M2). This called the Tariff/ sealed meter.

12 hitp://ww.cea.nic.in/e&c/regulations/notified régtions/Metering_Regulations.pdf
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EG,, is the electricity generated from an individualnditurbine measured through its controller
meter/Tariff meter ( M1/M2). The summation of toEectricity Generated from the 14 wind turbines of
the project proponent from individual wind turbimeters in MWh is presented as:

n

EG,,
0
And the summation of total Electricity Generateainfrthe other wind turbines attached to the common
GETCO meter at the sub-station in MWh is preseatd

m

EG

my
0

A ratio based on these two set of measured valumddwmused for apportioning the net electricity
supplied to the NEWNE grid by the project activity.

All the 14 Machines of IOCL as well as machinestifer companies are then are connected through
internal 33 KV line to the 33/220 KV Jangi subgtati

The third metering ( M-3) is carried out at grid intermection point (sub station) wherein the Joint
Meter Reading (JMR) is carried out every month nesgnce of the representatives of the project
proponent & the state electricity utility (GETCO)his JMR is used for calculation of the amount of
electricity supplied to the grid against which th#ity gives credit against the import andtbe payment

to the project proponent. The JMR gives both thetet” (EGiumr.expor) @nd “import” (EGur,impory) Of the
electricity to/ from the NEWNE grid. There is a gi@ two-way meter which gives both the export and
import values. This metered reading would give gatet of line losses and auxiliary consumption.
Further, as there is a common GETCO joint meternfioittiple project proponents, the joint meter
reading (JMR) is taken every month by GETCO perebreflects the cumulative monthly generation for
all wind turbines connected to this GETCO metere Hpportioning of electricity generated from the
various wind turbines is done by t&EDA, based on the power generation from the inidiad wind
turbines connected to this GETCO meter. SEL persloprepare a monthly report on generation and
consumption. This report contains details of poexgported/imported to/from the grid by each of the
wind turbines connected.

Based on M1/M2 reading of individual machine thargig of energy is done by GEDA to all the project
proponents. GEDA issues certificate directly to @@mpanies of the Units generated by the wind farm
(after considering the internal losses).

EGimr,i0cLexport the electricity supplied to the grid by the putjactivity is calculated as follows:

n

EG

ny
—_ * 0
EGJMR,IOCL,expon - EGJMR,export n m

( EG,,+ EG,,))
0 0

EGymr.iocLimpon_the electricity drawn from the grid by the prdjactivity is calculated as follows:
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n

EG

ny
—_ * 0
Ec-:'JMR,IOCL,import - EGJMRimport n m
( EG,,+ EG,,))
0 0

EG,, the net electricity supplied to the grid by thejpct activity, is calculated as follows:
EG = EGuRr. 1ocL. expot- EGIMR. 10CL. import

The meters located at the grid sub-station areedeahaintained and calibrated by the state elatytric
utility. The meters are tested and maintained aghge Metering Code for Gujarat. Additionally, each
wind turbine is equipped with an integrated eletitaneter. The O&M staff of the EPC contractor on a
24-hour basis records the electricity generatetheyWEGSs.

Monitoring structure and metering procedure

1. Data recorded at Controller:

Daily Generation Reports are being sent by Suztodaily basis. This report contains the data resdrd

at WTG controller. The daily generation report @mn$ data on grid availability, machine availalilit
and generation of electricity. IOCL reviews the kmae availability from the generation report and
initiates the forward corrective action requesiStazlon in case the performance is not as per agreed
O&M terms

2. Metering of Electicity:

Joint meter reading is taken at individual mete2)Nbcated in DP VCB yard at each WEG, by
Jr. JTO, GEDA & O&M service provider (on behalfioflividual wind farm owners) during™4
week of the month.

Joint meter reading is taken at SEB Meter (M3) by JTO, GEDA (Gujarat Energy
Development Agency), GETCO (Gujarat Energy Transmis Company) and O&M service
provider (on behalf of IOCL).

Records of these readings are being sent to Sr, GEDA at their office at Tuna which issues
Certificate for Share of Electricity Generated by WIind Farm Connected at Jangi Sub
Station.

This share certificated contains the record of sludrelectricity generated by individual WTG or gpo
of WEG.

3. Credit/ Sale of Electricity

GEDA sends theCertificate for Share of Electricity Generated by Wind Farm Connected at
Jangi Sub Station”to EIC onmonthly basis. Follow up is maintained by O&M seevprovider for
issue of this certificate. EIC forwards the GEDAshcertificates to following designated IOCL co-
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ordinating officials at following locations for orards submission to following respective DISCOM

office.
Sr . Connection o . Respective .
X Location Coordinating Officer of IOCL DISCOM office for
No. No.
settlement
1 Indian Oil Corporation Ltd, 27204 CMNM Office of The
Chief  Operations  Manager, Executive Engineer,
Vadinar, District Jamnagar O&M Division,
Khamabliya,
PGVCL
2 Indian Oil Corporation Ltd} 31071 Dy. Manager (O) Office  of The
Village: Mundra, Taluka Executive Engineer,
Mundra, Mundra - 370421 O&M Division,
Mandvi. PGVCL
3 Indian Oil Corporation Ltd} 17210 Chief Manager (O) Office of The
Western Region Pipelines, P.D. Executive Engineer,
Box No. 4, Viramgam, Distt UGVCL Division
Ahmedabad Office, Sabarmati
4 Indian Oil Corporation Ltd} 29206 Chief Manager (O) Office of The
Tavadia Road, Highway Sidhpur Executive Engineer,
UGVCL Division
Office, Sidhpur
5 Indian Oil Corporation Ltd} 29301 SOME Office of The
Chief ~ Operation manager, Executive Engineer,
Western Regional Pipeline, State UGVCL Division

Highway no. 41, Tavadia Roa

Sidhpur
Radanour

- 384151, Gujara‘t,

Office, Radanpur

After receipt of GEDA share certificate, respectii SCOMSs offices adjusts the generated units in
the electricity bills of the respective month.

If consumption in a particular location is lessrtiibe units generated from Wind Power, respective
DISCOM offices issues ‘@ale of Electricity Certificate” for the units remained after consumption.
Based on this certificate IOCL raises the invoioe $ale of power and submit it to respective

DISCOM offices.

Cheques are being issued by respective DISCOMedfaf PGVCL & UGVCL respectively within
45 days after submitting the invoices.

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

IOCL is committed to contribute a minimum of 2% tife CER revenue accrued every year for
sustainable development activities for the locadiation. The table below provides an estimatiothef

revenue that would be committed every year forasnable development activities.
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Year | Estimatio | Estimate | Exchange| Estimation of CER| Estimation of minimum
n of total d CER | rate (Euro| Revenue generated revenue commitment
emission | Price* to INR)* by the project for sustainable
reduction | (Euro) (INR) development (INR)**
(tCG 4

1 36406 16 65 37,862,240.00 757,244.80
2 36406 16 65 37,862,240.00 757,244.80
3 36406 16 65 37,862,240.00 757,244.80
4 36406 16 65 37,862,240.00 757,244.80
5 36406 16 65 37,862,240.00 757,244.80
6 36406 16 65 37,862,240.00 757,244.80
7 36406 16 65 37,862,240.00 757,244.80

* The estimated CER price is the prevailing CER@ras on July 2009 and the exchange rate is as per
RBI exchange rate as on July 2009

** The revenue committed will vary every year as fee actual CERs generated, the CER price that is
actually transacted and the prevailing exchangeatthe time of transaction.

IOCL will undertake an annual review process of dlotual CERs accrued and the price transacted. On
the basis of the actual price and exchange ratepitld commit 2% of the revenue for sustainable
development activities in the local areas.

As part of the annual review, the project proponveotild undertake informal discussions with the lsca
at the project site and commit the revenue towaat$al / community developmental activities in area
that are of most concern to the local populatidmese areas could include health, education, semitat
skill development, infrastructure development, efbe annual review process will detail the exact
activities that would be undertaken using the 2%&mnee and the detailed mode of implementation ®f th
proposed activity.

The project proponent are committed towards thienéion of a CSR team which would oversee the
activities towards sustainable development and thigbthe activities are undertaken and concludeal i
timely manner each year.

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

The baseline study and application of baseline atktltogy was completed on 03/03/2009. IOCL and
their consultants have determined the applicatibrbaseline methodology for the identified CDM
project. The contact details of IOCL appear in Anteof this document.
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20 years

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

‘ C.2.1. Renewable crediting period:

‘ c.2.1.1. Starting date of the first crediting_period:

‘ C.2.2.1. Starting date:

NA

| C.2.2.2. Length:

NA

\ SECTION D. Environmental impacts

impacts:

D.1. Documentation on the analysis of the environmentainpacts, including transboundary

As per the Schedule 1 of the EIA notification dafef September 2034 given by the Ministry of
Environment and Forests (Government of India) urilerEnvironment (Protection) Act 1986, EIA is

not a regulatory requirement in India for wind egyeprojects.

13 http://envfor.nic.in/divisions/iass/notif/eia.htm
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Thus the project activity doesn't fall under thst lof activities requiring EIA. The project activitvill
not involve any negative environmental impactshasWEGSs are installed for generation of power gisin
wind which is a clean source of energy.

D.2.  If environmental impacts are considered signitant by the project participants or the host
Party, please provide conclusions and all references $apport documentation of an environmental

No negative environmental impacts have been ensibaipe to the implementation of the project
activity.

SECTION E. Stakeholders’comments |

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

The stakeholder meeting was conducted on the @3J0%/at Village — Jangi Taluka — Bachhau District
- Kutchh in the state of Gujarat as per the requéets of the Clean Development Mechanism. The
invitation to the meeting was published in the latalies on 17/12/2008 inviting local stakeholdéss
participate in the meeting. Personal Invitatiomelet were also sent to dignitaries.

Attendees to the meeting were:

1.Block Representatives
Shri Sida Bhai Raja Bhai Rabari , Sarpanch (Amylaadi Village)
Shri Ganesh Bhai Raja Bhai Ahir , Member Villagagayat ( Jangi Village)

2. Representatives of M/s Suzlon Infrastructure Senges Ltd
Shri Dwijal Mamtora

Shri Jignesh Gajera

Shri Dev N Ranjiya

3. Representatives of M/s IOCL (Indian Oil Corporation Limited )

Shri B Barpujari General Manager (CP & ES)

Shri P S Gill Dy General Manager (Opernasi, Pipeline)

Shri Atul Parmar Dy Manager (TS)

Shri Kamal Chhabra Representative of M/s PwOMroject consulatant)

4.Representative of GETCO
Shri Umesh B Amin Dy Engineer
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E.2. Summary of the comments received:

Summary of the comments received

The local Stakeholders in general were happy atf@midevelopment of wind project in the area. Shri
Sida Bhai Raja Bhai Rabari told the meeting thatfihoject has brought prominence to the village and
there was a lot of pride in the people living i thearby areas due to the project. He also strékaed
there was a common feeling that similar kind ofjetts need to be implemented in all districts & th
state.

Shri Ganesh Bhai Raja Bhai Ahir , Member Villagen&taayat ( Jangi Village) also commended the
project and reminded the meeting about the gocatiogiship between the people implementing the
project and the residents of the village.

The stakeholders of the project wanted to knowhéré could be employment generation due to the
project activity for youth from the adjoining ared$hey also raised queries whether this projectlévou
lead to improvements of electricity availabilitytime near-by areas.

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

Responding about the increased possibilities fgulepment of local youth due to the project actiyity
was pointed out that preference would be giveridoals in the employment opportunities.

The project proponent also highlighted that ther@s va possibility that the project would lead to
improvements of electricity availability in the mday areas but the responsibility of increasing the
electricity availability in the nearby areas primhalies with the State Electricity Board.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Organization:

Indian Oil Corporation Limited

Street/P.0O.Box:

3079/3, JB Tito Marg, Sadiq Nagar

Building:

City: New Delhi
State/Region: New Delhi
Postcode/ZIP: 110049

Country: India

Telephone: +91 11 26260122
FAX: +91 11 26260121
E-Mail: barpujarib@iocl.co.in
URL: https://www.iocl.com/

Represented by:

Title: General Manager (Corporate Planning and Bowo Studies)
Salutation: Mr

Last name: Barpujari

Middle name:

First name: Barun

Department: Corporate Planning and Economic Studies

Mobile: +91 9899539994

Direct FAX: +91 11 26260121

Direct tel: +91 11 26260122

Personal e-mail:

barpujarib@yaho0.co.in
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

There has been no diversion of Official Developmi&sgistance finance into the project activity.
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Annex 3
BASELINE INFORMATION

The Operating Margin data for the most recent tiyesrs and the Build Margin data for the NEWNE
Electricity Grid as published in the CEA databaseas follows:

Grid Emission Factors™:
The Operating Margin data for the most recent tiyesrs and the Build Margin data for the NEWNE

Electricity Grid as published in the CEA databaseas follows:

Simple Operating Margin

NEWNE Grid (tCO ,e/MWh)
Simple Operating Margin — 2006-07 1.0085
Simple Operating Margin — 2007-08 0.9999
Simple Operating Margin — 2008-09 1.0066
Average Operating Margin of last three 1.0050
years
Build Margin

NEWNE Grid (tCO ,e/MWHh)
Build Margin 0.6752

Combined Margin Calculations

Weights NEWNE Grid (tCO,e/MWh)
Operating Margin 0.75 1.0050
Build Margin 0.25 0.6752
Combined Margin 0.9225

14 Baseline Carbon Dioxide Emissions from Power SedBarseline Carbon Dioxide Emission Database Ver&idhdated
November 2009 ohttp://www.cea.nic.in/planning/c%20and%20e/Governi#00f%20India%20website.htm
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Annex 4

MONITORING INFORMATION

The points given below detail the monitoring plan ad are for the GETCO meter:

The general conditions set out for metering; reicgy,dmeter readings, meter inspections, Test &
Checking and communication are as per the Whealjngement with GETCO.

Metering: The Delivered Energy is metered by GETCO/GEDA andl&@ officials at the high voltage
side of the step up transformer installed at tlegeet Site (Jangi Sub-station).

Metering Equipment: Metering equipment is electronic trivector meteao€turacy class 0.2% required
for the Project. Dedicated core of both CT’s andsRf required accuracy is made available by IOGL t
GETCO. The metering equipment is maintained in etoce with electricity standards. The meter has
the capability of recording hourly and monthly riges. The meter installed is capable of recordimg) a
storing half hourly readings of all the electriparameters for a minimum period of 88ys with digital
output.

Meter Readings: The monthly meter reading will be taken jointly BETCO/GEDA and Suzlon in the
fourth week of each month.

Inspection of Energy Meters: The main meters (export and import) and all assedianstruments
(CTPT) installed at the Project shall be of 0.2%usacy class. Each meter is jointly inspected and
sealed on behalf of GETCO/GEDA and Suzlon, is feted with by either Party except in the presence
of the other Party or its accredited representative

Meter Test Checking: The meter is tested for accuracy annually withresfee to a portable standard
meter, which is of an accuracy class of 0.1%. Téwgble standard meter is owned by the GETCO at its
own cost and tested and certified from an accepdedratory standard meter in accordance with
electricity standards. The meters are deemed tavdmking satisfactorily if the errors are within
specifications i.e. 0.2%. The consumption registeog the meter will hold good for the purpose of
billing as long as the error in the main meter ighin the permissible limits.

If during the tests, the meter is found to be beytmre permissible limits of error, the meter shl
immediately calibrated and the correction appliedhte reading registered by the meter to arrive the
correct reading of energy supplied for billing posps for the period from the last month’s metedirea

up to the current test. Billing for the period thaiter till the next monthly reading shall be as e
calibrated meter.
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Diagram Showing Arrangement of Electricity Meters
Other Feede
Substation
Other [to step up from 33 KVto
WIGs Feedelsakvi the required Grid Voltage] TO GRID
\ - -
M3
WTG1 WTG Transformer Substation EB
[Stepping up from 690 V to . Meter
33 KV] [Joint reading ‘Y’
by GETCO,
GEDA, and
0O&M Service

WTG
Controller
Meter (M1)

M2
WTG EB Meter
[Joint reading
‘Y1’ by GEDA
and O&M
Service Provide
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APPENDIX 1
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APPENDIX 2
Minutes of Stakeholder Consultation meeting

The stakeholder meeting was conducted on the @J0%/at Village — Jangi Taluka — Bachhau District
- Kutchh in the state of Gujarat as per the requéets of the Clean Development Mechanism. The
invitation to the meeting was published in the latalies on 17/12/2008 inviting local stakeholdérs
participate in the meeting. Personal Invitatiomelet were also sent to dignitaries.

Attendees to the meeting were:

4. Block Representatives
Shri Sida Bhai Raja Bhai Rabari , Sarpanch (Amylaadi Village)
Shri Ganesh Bhai Raja Bhai Ahir , Member Villagagayat ( Jangi Village)

5. Representatives of M/s Suzlon Infrastructure Senges Ltd
Shri Dwijal Mamtora

Shri Jignesh Gajera

Shri Dev N Ranjiya

6. Representatives of M/s IOCL (Indian Oil Corporation Limited )

Shri B Barpujari General Manager (CP & ES)

Shri P S Gill Dy General Manager (Opernasi, Pipeline)

Shri Atul Parmar Dy Manager (TS)

Shri Kamal Chhabra Representative of M/s PwOMroject consulatant)

4.Representative of GETCO
Shri Umesh B Amin Dy Engineer

Agenda of the Meeting

Welcome speech by the organisers

Introduction to Clean Development Mechanism - Mézl8n Infrastructure Services Ltd
Address by the representatives of M/s IOCL (IndiahCorporation Limited )

Address by the representative of M/s GETCO ( Gujgarengy Transmission Company)
Consultations with the Stake Holders

Address by the Chief Guest

Vote of Thanks by Shri Atul Parmar

Welcome Speech

Shri Dwijal Mamtora, representative of M&uzlon Infrastructure Services Ltd, a subsidiaryMié
Suzlon Energy Limited began his speech with intobidun of the dignitaries and welcoming them to the
Stakeholder Consultation Meeting. Presenting af bréekground of the company, he explained that
IOCL is committed to protect the Environment andéopart of the process; the company has developed
the Wind farm. He also enumerated the benefitshef wind power project and role of M/s Suzlon
Infrastructure Services Ltd in developing a windria
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Address by the representatives of M/s Indian Oil Crporation Limited

Shri Barun Barpujari, representative of M/s Ind{@ih Corporation Limited, explained about tHeCL,

its business to the stakeholders in his speectegpldined how the quantity of G®as increased in the
atmosphere and the various measures taken to rédei@®ncentration of the Green House Gases in the
atmosphere. He explained that this project redaegpollutants and environmental impacts due to
increased share of electricity generation throughdwpower. On one hand the project enhances
Biodiversity while on the other hand it leads tdlek and unskilled employment generation for \gkas

as construction workers, security guards, techngidrivers and daily wage workers.

Introduction to Clean Development Mechanism

Shri P S Gill, of M/s Indian Oil Corporation Limideexplained about th€lean Development Mechanism
to the stakeholders in his speech and explahed CDM has evolved over a period of time, global
warming and its effects and how wind energy progeeitribute in combating the global warming issue.
He also emphasised on the contribution of wind gynér bridging the electricity deficit, which helps
the development of the nation and society aparinfroroviding direct and indirect employment
opportunities.

Address by the representatives of M/s Gujarat Energ Transmission Company

Shri Umesh B Amin of M/s Gujarat Energy Transmigsi@ompany explained about the transmission of
electricity from one place to other, he further @dd how installation of wind energy contributes in
reducing electricity deficit of the state. He alsmiched upon the Gujarat government policies on
transmission and distribution sector.

Queries from stakeholders

1. Does electricity generation from other resources & to pollution?
Electricity generation from other conventional arwh renewable sources lead to pollution but there
are no pollution or GHG emissions from this project

2. Would this project lead to the improvement of eleaicity availability in the near-by areas?
There is a possibility but the responsibility otieasing the electricity availability in the nearby
areas ultimately lies with the State ElectricityaBa.

Questions raised by project proponernt

1. Has the noise level increased due to the construati of the project?
-No

2. Has the implementation of the project in the areadad to the economic development of the
region and has there been an increase in the oppariity for employment?
-Yes

3. Have you experienced other benefits due to this pject?
- Preference for locals in the employment opportasiti



\{@\3 PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 UNFoCe
&8

CDM - Executive Board

page 44

4. Is there a good relationship between the peopimplementing the project and the villagers?
-Yes

5. Should there be encouragement for this kind gfrojects in the future?
-Yes

6. Are you interested to understand the generation oélectricity from wind?
- Yes

7. Any other points
-Similar kind of projects should be implemented lirdastricts

Address by the Chief Guest

The Guests present in the Stakeholders Consultdieeting also shared their opinion in which Shri
Sida Bhai Raja Bhai Rabari told the meeting thatfihoject has brought prominence to the village and
there was a lot of pride in the people living i thearby areas due to the project. He also strébaed
there was a common feeling that similar kind ofjetts need to be implemented in all districts & th
state.

Shri Ganesh Bhai Raja Bhai Ahir , Member Villagen&taayat ( Jangi Village) also commended the
project and reminded the meeting about the gocatiosiship between the people implementing the
project and the residents of the village.

Vote of Thanks

On behalf of the M/s Indian Oil Corporation Limite8hri Atul Parmar thanked all the stakeholders,
saying everyone had spent their invaluable timariaking the stakeholder consultation meeting a huge
success and the project developers are thankftihéencouragement.
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Appendix 3
Selection of Appropriate Benchmark:

The guidance to investment analysis issued in EB(pHtagraph 11) states that in cases where a
benchmark approach is used the applied benchmaitk s appropriate to the type of IRR calculated.
Weighted average costs of capital (WACC) are appaitgp benchmarks for a project IRR.
Required/expected returns on equity are appropoeiehmarks for equity IRR.

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

the weighted average cost of capital applicablaégoroject type has been considered as the bemkhma

The benchmark WACC for the project is 16.26.

In choosing an appropriate benchmark we have base@pproach on the principles of financing and
investment decision making that are well founchieary and practice of corporate financing worldevid
We have derived from text book on “Corporate Fireambeory and Practice” by Dr. Aswath Damodaran
of Stern School of Business, New York University. Damodaran is one of the foremost authorities in
the world in the field of Investment Analysis.

The guidance to investment analysis issued in EB(pHtagraph 11) states that in cases where a
benchmark approach is used the applied benchmaitktsd appropriate to the type of IRR calculated.
Weighted average costs of capital (WACC) are appaitgo benchmarks for a project IRR.
Required/expected returns on equity are appropoeiehmarks for equity IRR.

It is also worthwhile to note that the captionedject is a Greenfield wind power generation projbet
generates and supplies electricity to the staw, ¢gnerefore the project can not have only oneipless
project developer. The tool for demonstration asdeasment of additionality [para-5, sub step 2(b)]
states that in such cases (where the project hes timan one potential developer) the benchmarknoan

be based on internal cost of equity or WACC andl $feabased on parameters that are standard in the
market, considering the specific characteristicthefproject type. Hence, we have not used company
project specific parameters for the calculatiorthef benchmark (such as company WACC, project and
company specific interest rates, etc.).

Accordingly, the weighted average cost of capifgblizable to the project type has been considered.
Weighted average cost of capital (WACC) is caladaas weighted average cost of equity and cost of
debt as illustrated below

WACC = [D/ (D+E)]*[Cost of Debt] + [E/ (D+E)]*[Cosbf Equity]
Cost of Debt:

Cost of debt is defined as the rate at which len@gree to lend money to a project. The additipnali

tool and the guidance to investment analysis glahft for projects that benchmark for project with
more than one potential developer should not beecbas project specific parameters but should
represent the standard in the market. Accordintjlg, bank prime lending prevailing at the time of
project start date has been considered as the ofodebt. The prime lending rate at the time of
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investment was in the range of 1275 to 13.25 % ufSm Reserve Bank of India,
http://rbidocs.rbi.org.in/rdocs/Wss/PDFs/85824.hdifie average PLR of 13 % has been considered.

Interest costs are tax deductible, therefore iriotd arrive at the post tax cost of debt, the obsiebt is
multiplied with marginal tax rate. The loan tenurfethe typical power project is 10 years, it may be
noted that for the first 10 years, all power prtgein India are required to pay tax @ 11.33% (as pe
section 80 IA of Income Tax Act). Accordingly thearginal tax rate has been considered as 11.33%

The post tax cost of debt therefore works out 8* {1-11.33%) = 11.527%

Cost of Equity:

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

Ke =Rf+ B x (Rm - Rf)
where:
Ke = Rate of return on equity capital;

Rf = Risk-free rate of return;
B = Beta;
Rm — Rf = Market risk premium;

Risk free rate:

The risk free rate is understood as the rate airmedbn an asset that is theoretically free of aslgst
therefore the rate of interest on government bemdsconsidered as risk free rates. Page 188 obtmi

on “Corporate Finance Theory and Practice” by DswAth Damodardfy Stern School of Business,
New York University (attached as Appendix 1), déses that the long term government bond rates are
suitable indicators of risk free rates when thestimorizon for the investment is long term.

Accordingly the risk free rate has been taken findian government bond rates available at the time
investment decision. This has been considered wastin the year of investment (i.e in that yehe, t
company had the alternative of this long term fisk investment). The data on government bond iates
published by Reserve Bank of India. (Web-link:
http://rbidocs.rbi.org.in/rdocs/Publications/PDF¥383.pdj

The applicable risk free rate is 8.12 %.

!5 The Capital Asset Pricing Model (CAPM) was pubdidhin 1964 by William Sharpe, for his work on CAPM
Sharpe received the Nobel Prize in 199p://www.investopedia.com/articles/06/CAPM.asp

6 Dr. Damodaran, one of the foremost authoritiehénworld in the field of Investment Analysis
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Risk Premium:

The most common approach for estimating the rigknoum is to base it on historical data, in the CAPM
the premium is estimated by looking at the diffeeemetween average return on stocks and average
return on government securities over an extendeidgef history [page 190, Corporate Finance Theory
and Practice, Dr. Aswath Damodaran]. It is preféteeuse long term premimums, i.e over a periogsof
years, since considering shorter time periods ead to large standard errors because volatilistack
returns [page 191, Corporate Finance Theory andtiPea Dr. Aswath Damodaran. Attached as
appendix 2]. It is also preferred to calculate tis& premium based on geometric mean of the returns
since arithmetic mean overstates the risk prem{Beametric mean is defined as the compounded annual
return over the same period [page 191, Corporatariee Theory and Practice, Dr. Aswath Damodaran].

Therefore the risk premium has been calculatedhaslifference in compounded annual return bewteen
the BSE-Sensex and the Government bond rates siacgear of inception of BSE Sensex, i.e. 1979 —
80. The detailed calculations are presented irattaehed excel sheet.

The applicable risk premium is 10.13 %.
Beta:

Beta (B) indicates the sensitivity of the companymarket risk factors. Beta represents the markkt r
for an asset and is calculated as the statistieaknre of volatility of a specific asset/investmeative

to the movement of a market group. The conventiapaloach for estimating beta of an investment is a
regression of returns on investment against ret@msa market index. For companies that are not
publicly listed, the beta is determined by refagrineta values of publicly listed companies that are
engaged in similar types of business. The projetivity type is wind power generation; the approach
therefore should be to base the beta for the projedhe beta values of listed wind power genenatio
companies in India. However, there was only onedveinergy company (BF Utility) listed on any stock
exchange in India (both BSE- Bombay Stock ExchaargeNSE-National Stock Exchange) in year 2008.
Therefore, in the absence of adequate data on aoegpwhich are exclusively into the exactly same
type of business (i.e wind power projects), thetist option for assessing the risk of these ptsjis

to consider the data available on companies whiehirolved in similar businesses.

Therefore, we have considered beta values of edtrtity generating companies in India. The grofip
companies considered includes renewable as wetloagentional power generating companies. It is
understood that risky businesses are likely to hagieer cost of equity than safer businesses; ptoja
riskier businesses will have to cover these higltsts. Hence, investors demand a higher return from
renewable energy projects than from conventiona&rgynones, given the higher risks in renewable,
including risks of technology, risks from signifitéy varying and unpredictable resource availapilit
(e.g. wind), and a lower established support bassuch projects relative to that for conventiopaiver
(e.g. grid connections, bank finance, suppliers,)efThe use of this Beta value is therefore carsid
conservative, as it does not add for the highé&rafsion conventional energy.

The applicable Beta value has been determined emdkis of the Beta values of all power generating
companies in India which were listed on the stoakhange at the time of this investment. Beta vabfes
individual companies have been sourced from Bloombalues of which are available at Bloomberg

The table below summarises the beta values:
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Company Name

Beta (5 year)

BF UTILITIES

LTD 2.548
NTPC LIMITED 0.79
CESC 1.217
ENERGY DEV CO 0.906
GUJARAT INDS 0.907|
NEYVELI

LIGNITE 1.294
RELIANCE INFRA 1.338
TATA POWER CO 1.172
Average Beta 1.2715

Source: Bloomberg

Calculation of Benchmark WACC:

page 48

The WACC is the weighted average of the cost oftgqnd cost of debt used for financing. As per the
additionality tool, standard parameters (and nojgut specific ones) are required to be used fiviag

at the benchmark rate. The WACC has been calculbésgd on a 50:50 debt to equity ratio, the
project’s debt equity ratio.

WACC = [D/ (D+E)]*[Cost of Debt] + [E/ (D+E)]*[Cosbf Equity]

For calculation of WACC, a debt to equity ratio5if:50 has been considered, as typical for the groje

type.

WACC = 50%* Cost of debt + 50%*[Rf + B x (Rm - Rf)]

Therefore, WACC =50% * 13 % * (1-11.33%) + 50%8¢13 % + [1.27 * 10.13%] %) £6.26%
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Appendix 4

Screenshots of Beta Value
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for explanation. EquityBET A
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