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SECTION A. Description of project activity
A.1. Purpose and general description of project activity

The proposed CDM project activity is a bundled wipower project in the state of Maharashtra,
comprising six Wind Turbine Generators (WTGs), wahcumulative capacity of 5.10 MW. The
proposed project activity is installation of sixitsrof 850 kW wind turbine generators.

The purpose of the proposed project is to gen&##8 MWh of average electricity per annum, usirey th
kinetic energy of wind, thus resulting in zero esio®s during electricity production. The power
generated will be supplied to the state electribagird and will replace the equal amount of poweicty
would have been generated by fossil fuel-intenieemal power plants.

Pre-project scenario: No Project Activity

The proposed project activity isgaeen field project, which means no power generation facéijsted
at the project site in the pre-project scenariondée absence of any project activity is a befitjomg-
project scenario at project site.

Baseline scenario:

The electricity produced by the project activityiivide supplied to state electricity board, whicbsliin
NEWNE regional grid, as prescribed by Central Eleity Authority (CEA), country's apex power sector
planning body, under the federal Government ofdndin the absence of the project activity, same
amount of electricity would have been delivereaitite grid by the existing and proposed fossil fuel
fired power plants. The current project activitiyetefore, precludes the emission of greenhousesgase
(GHGs) that would have resulted in the absencdisfrenewable energy-based power project activity.
Hence, NEWNE regional grid has been consideredéseline emission calculations for the proposed
project activity.

Evidently, the pre-project scenario is same as thieaseline scenario.

Estimated amount of emission reductions over tluseh crediting period:

This project activity will lead to an annual aveza@HG emission reduction of 80880,e and a total of
80880 tCQe during a fixed crediting period of 10 years (assen by PP).

Project activity’s contribution towards sustainabiévelopment

The Ministry of Environment and Forests (MoEF), @mnment of Indiahas stipulated four important
indicators of sustainable developrienthich a proposed CDM project activity should aomfi with, in
order to be considered as a valid CDM activity tbantributes to the ultimate objective of the
Convention. These indicators are social well-beg@pnomic well-being, environmental well-being and
technological well-being.

The proposed project activity seeks to comply \ligse stipulations in the following manner:

! http://www.cdmindia.in/approval_process.php
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Social well-being:

e The project activity will generate many direct andirect employment opportunities.

o It will lead to the development of an otherwise endeveloped area, with the development of
infrastructural in the areas around the project.

o Employment generation, infrastructure developmemniral the project activity area and increase
in the energy availability of the region will alsmprove the living standard of the local
population.

Environmental well being:
e Since the project uses renewable wind energy favepayeneration, it does not lead to any
harmful emissions into the environment.

e The project will help avoid further depletion ofethalready over-exploited, limited non-
renewable sources like coal, oil, gas etc.

e As wind power projects produce no end productshi form of solid waste (ash etc.), they
address the problem of solid waste disposal eneogahtby most other sources of power.

Economical well-being:

e |t leads to creation of business opportunities Focal stakeholders such as equipment
manufacturers, suppliers, contractors and othetlaen
e Increased availability of power in the region veittract more investment in the region.

Technological well being

e The generation of electricity by the project adyiwwvill improve availability of electricity to the
state grid and also it will provide more opportigstfor industries to invest in such cleaner
technologies. Success of such projects shall kexample for other industries to invest in such
technologies and further strengthen the energyrggai the country.

e The technology selected for the power project, Whic based on the conversion of kinetic
energy of wind into electrical energy, is enviromtaly safe and sound. The project activity
would promote the use of such technology.

Hence, the proposed project activity is in linehathe sustainable development criteria laid dowithiey
MoEF.

A.2. Location of project activity

A.2.1.Host Party(ies)

The host party to the project activity is India.
A.2.2. Region/State/Province etc.

The project activity is located in the state of Medshtra
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A.2.3. City/Town/Community etc.

The project activity is located in district Sangliate of Maharashtra, India.

A.2.4. Physical/ Geographical location

Shyam 0.850 GJN 47 19 Malal 43Q 524403 1881356
Metalics | 0-850 GJ 09 N: 122 Rampu | 43Q 518468 18805
& 0.850 GJ41 12 Malal 43Q 523576 1880951
Energy 0.850 GJ 43N 14 Malal 43Q 523577 1881287
Limited 0.85( GINE 151 Rampu | 43Q 516829 18809
0.850 GIN 7 150 Rampur  43Q 517019 1880658
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A.3. Technologies and/or measures

The proposed project activity is combination offrly-installed WTGs with an aggregate capacity.af 5
MW. The proposed project activity is using techtiicand commercially proven wind turbines from
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Gamesa Wind Turbines Pvt Ltd. The applied technoligy considered to be one of the most
environmental friendly and safe technologies atéglas the operation of the wind turbine does nut e
any GHGs or any other harmful gases unlike the aifmer of conventional power plants. The proposed
project shall use the kinetic energy in wind tordrihe wind turbine blades which generates elettric

All the installations are new and not involved mydechnological transfer. The power will be geteda
at voltage of 690 V, which will be stepped up tok83at transformers located in a small yard adjaten
each WTG, before being fed into 220 kV substatiovisich are the grid interconnection points. Meter
readings for billing purposes are noted at thedestations with the help of two energy meters--main
meter and check meter-- installed therein.

List of the facilities, systems and equipment thilt be installed and/or modified by the projectisity
have been tabulated below:

Facility 1to 2: 6 WTGs

Systems/Equipments Description
;;‘;’ecr 365 66 49 122 151 14002
Existing
?”d 0.85 MW | 0.85 MW| 0.85 MW | 0.85 MW | 0.85 MW | 0.85 MW
orecasted
capacity

WTGs Make Gamesa | Gamesa | Gamesa | Gamesa | Gamesa | Gamesa
Model No. | G58 G58 G58 G58 G58 G58
Expected

20 years 20 years 20 years 20 yeals 20 years 29 yep

life

These WTGs will cumulatively geners8¢88MWh of electricity at
690 V voltage.

Gross electricity generated by each WTG is measured
instantaneously at the individual control paneltatisd below it.
Gross generation will, therefore, be monitoredtsy project owners
representative, which is Gamesa, through thesersete

Control panel

The transformer will step up the generation to &@3for delivery
Transformer yard into the NEWNE regional grid through 220 kV subistas, which
are grid interconnection points for the projeciaist

Facility 2: 220 kV Substations

The gross electricity generated by each WTG willtkesmitted
into the 220 kV substation. Main and check metevkjch are
capable of measuring both export and import energis, are
installed in these substations. Net electricity @kpy the project
activity will be monitored at these metering points

Main meter and check
meter

According to Appendix B of the Simplified Modalifeand Procedures (M&P) for small-scale CDM
project activities, the project activity falls unde

Type | : Renewable Energy Projects

Category D  : Electricity Generation for a System



¢
UNFCCC/CCNUCC gl @

Proposed Project is a wind power project thatagdithe wind energy for electricity generation vahie

a renewable form of energy. Project activity in@adperation of six wind mills of 850KW, (procured
from Gamesa Wind Turbines Pvt Ltd. The operatidifal time of the project activity is 20 years as
specified by the technology supplier. The technplizga clean and safe technology since there are no
GHG emissions associated with the electricity gatien.The generated electricity is stepped up to 11
kV for transmission to the pooling sub-station. Hiectricity is further stepped up to 66KV at pogli
sub-station which then gets into the grid throdghDISCOM substation.

A.4. Parties and project participants

Party involved Private and/or public Indicate if the Party involved
(host) indicates a host Party | entity(ies) project participants wishes to be considered as
(as applicable) project participant (Yes/No)

Shyam Metalics & Energy

Limited No

India (host)

A.5. Public funding of project activity

Project developers declare that there is no pdibtiding or other official development assistanc®)
from any of the Annex-l parties. Projects develtpdeclaration regarding the same will be submitted
the DOE.

A.6. Debundling for project activity

According to Paragraph I.A of ‘Guidelines on asses® of de-bundling for SSC project activities,
Version 03, EB54, Annex 3

“A proposed small-scale project activity shall beetined to be a debundled component of a large frojec
activity if there is a registered small-scale CDNbject activity or an application to register anath
small-scale CDM project activity:

(a) With the same project participants;

(b) In the same project category and technologysuesg and

(c) Registered within the previous 2 years; and

(d) Whose project boundary is within 1 km of thejget boundary of the proposed small- scale agtivit
at the closest point.”

None of the above applies to the proposed projeiotity and the project participant has not registe
any another project. Therefore the proposed pragctot a debundled component of a larger CDM
project activity. Projects developer’s declaratiegarding the same will be submitted to the DOE.

2 http://cdm.unfccc.int/Reference/Guidclarif/ssc/n88C _guid17.pdf
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SECTION B. Application of selected approved baseline and momiting methodology

B.1. Reference of methodology

Methodology : AMS-1.D. “Grid connected rene
Tool : “Tool to calculate the emission

B.2. Project activity eligibility

Scope 01-Energy Industries (Renewable/non-ren

wable electricityrgeration” (Version 17)

factor for amatticity system” (Version 02.2.4)

evahleres).

Approved small-scale baseline methodology AMS-l&rsion 17: “Grid connected renewable electricity

generation."

The project activity generates power through awerte source of energy (sun) and supplies it to the

power to the regional grid. This electricity woutdh

erwise, have been generated through fossil fuel

sources connected to NEWNE grid. The project agtivieets the applicability conditions of the sedelct

methodology.

Choice of selected methodology has been justifigdstowing that the project activity meets each
applicability conditions of the selected methodglagtable below:

Applicability conditions of
AMS-I.D. (Version 17)

Eligibility of
project under consideration

1. This methodology comprises renewable eng
generation units, such as photovoltaic, hyc

tidal/wave, wind, geothermal and renewa
biomass:

(a)Supplying electricity to a national or a regib
grid;

(b)Supplying electricity to an identified consum
facility via national/regional grid through
contractual arrangement such as wheeling.

2rgie project activity is a renewable energy (
irvjnd energy) based power
bRupplies electricity to NEWNE regional gri
Hence, this criterion is applicable to the proj
nactivity.

er
a

.e.

generation that

d.
ect

2. lllustration of respective situations under wh
each of the methodology (i.e. AMS- I.D., AMS-I
and AMS- I.A) applies is included in Table 2.

c
Hhe following is one of the illustrative situatio

(S.No 1 in the table) mentioned in the table wh
methodology AMS-1.D is applicable:
“Project supplies electricity to a national/regior
grid”

The project activity supplies electricity genera
to the NEWNE regional grid.

NS
ere

na

ed

% http://cdm.unfccc.int/UserManagement/FileStoragé/MRSXKP24Q7YT6HZDUBO3COINGSAJ

4 http://cdm.unfccc.int/methodologies/PAmethodolofiesis/am-tool-07-v2.2.1.pdf
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3. This methodology is applicable to proje
activities that (a) install a new power plant aite
where there was no renewable energy power
operating prior to the implementation of t
project activity (Greenfield plant); (b)involve
capacity addition; (c)involve a retrofit of (a
existing plant(s); or (d)involve a replacement
(an) existing plant(s).

2CEhe project activity involves installation of a ng

héhe

nppplicable to the project activity.

wind power plant at a site where there was
leehewable energy power plant operating prio
implementation of the project activi
gGreenfield Plant). Hence, the criterion

of

4. Hydro power plants with reservoirs that sati

at least one of the following conditions are eligi

to apply this methodology:

[ ]
existing reservoir with no change in t
volume of reservoir.

existing reservoir, where the volume

reservoir is increased and the power densit
the project activity, as per definitions given
the Project Emissions section, is greater thg
W/m2;
The project activity results in new reservo
and the power density of the power plant,
per definitions given in the Project Emissig
section, is greater than 4 W7m

sfyhe project activity is a renewable wind ene
bbased power project and not a hydro power pl

The project activity is implemented in anproject activity.

The project activity is implemented in an

Hence, the criterion is not applicable to f

ne

of
y of
in
an 4
irs
as
ns

5. If the unit added has both renewable and ndrhe project activity uses renewable wind ene

renewable components (e.g., a wind/diesel u
the eligibility limit of 15 MW for a small-scalg
CDM project activity applies only to the renewal
component. If the unit added co-fires fossil fu
the capacity of the entire unit shall not exceesl
limit of 15 MW.

nif)r generation of electricity. Non-renewal
2 components like fossil fuels are not used
nlelectricity generation. Capacity of the project
eb.1 MW which is less than the SSC eligibi

addition to any bundled project activity during
crediting period and thus the capacity of the er
unit shall not exceed the limit of 15 MW.

6. Combined heat and power (co-generati
systems are not eligible under this category.

ofhe project activity is a renewable wind ene
based power project and not a COGEN proj
Hence, the criterion is not applicable to f
project activity.

ty

I
thmit of 15 MW. There would be no capaci}

PW

no
to

is

)%

ant.

he

rgy
le
for
is
ty
y
he
tir

gy
act.
he

7. In the case of project activities that involhe

addition of renewable energy generation units at poposed capacity of this bundled project is of

existing renewable power generation facility,

added capacity of the units added by the pro

I The project activity is a green field project &

HdW.
ject
be

nd
5.1

should be lower than 15 MW and should
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physically distinct from the existing units.

limit of 15 MW activity.

8. In the case of retrofit or replacement, to dyaliThe project is a green field project. Hence, itdpe
as a small-scale project, the total output of |thet replace an existing project activity. Henge,
modified or retrofitted unit shall not exceed ththis criterion is not applicable to the project

The project activity qualifies aBype |, during every year of the crediting period in actzsrce with the
applicable provisions for project activity eligiiyl in the Project Standard, paragraph 81 i.e. ‘@Reable
energy project activities with a maximum outputaeity of 15 MW (or an appropriate equivalent)”

B.3. Project boundary

Project boundary has been ascertained using Pate§raf AMS-1.D. Version 17, EB 6The spatial
extent of the project boundary includes the projemter plant and all power plants connected

physically to the electricity system that the CDidj@ct power plant is connected to.’

The Project Boundary thus include six Wind Turb@enerator, Step up Transformers, Metering

Arrangement (Main/Check Meter), Substation and NEBAg¥id.

G5HE G58

G58 G58 G58 G58
0.85 MW 0.85 MW v~ pe - S i
_{-E‘j!:l _:’:':'_' —dP-p; | —4:f\:"|_..,,._| — Mt —1_&\4."-I.§:|
I GO . S N
lie] 311 I |}
}'nw | -'[ Tk “Tanw 'T"a:w T
Substation

NEWNE REGIONAL GRID OF INDIA




UNFCCC/CCNUCC v”@

B.4. Establishment and description of baseline scenario

Project activity supplies electricity to the foséikel intensive, NEWNE regional grid of India. Thus
inline with Paragraph 10 of AMS-I.D. (Version)1The baseline emissions would be the displacepo
from the gridi.e. clean electricity delivered to the grid byject activity which would have otherwise
been generated by the operation of grid-connecteeep plants and by the addition of new fossil fuel
based generation sources into the grid.

Paragraph 11 of AMS-I.D. (Version 17) calculatesdiime emissions as:

BEy =EGsLy X EFcozgria,y. - (A)

Where,

BE, = Baseline Emissions in year y; t €O

EGgLy = Quantity of net electricity supplied to the gfidm project activity in year y (MWh)
EFco2,grid, y = CQ emission factor of the grid in year y; t g@Wh

Accordingly, the emission factor of the grid wilebused to estimate emission reductions. As per
paragraphgraph 12 of AMS-I.D. (Version 17), PP tlassen option (a) and used the combined margin
(CM) approach to calculate emission factor, ascifidata is available for operating margin (OMyan
build margin (BM) values, whereas no such datatexisthe public domain to support choice of optio
(b). Hence,

EFcozgria,y = EF Newnecmy o (B)

This data is published by Central Electricity Autbyp (CEA) (a statutory body constituted under
Electricity Act and having its office attached toirliétry of Power, Government of India) on their
website Wwww.cea.nic.if. “Baseline Carbon Dioxide Emission Database \&#rsy.0 is the latest
available data and is, therefore, being used icutation of the baseline emissions.

DATA USED

Simple Operating Margin tCZMWh) for NEWNE regional grid of India

2008-09 2009-10 2010-11

1.0066 0.9777 0.9707

Build Margin (tCGQ/MWh) for NEWNE regional grid of India

2008-09 2009-10 2010-11

0.6755 0.8123 0.8588
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Parameters Description Source

t?]ger?gl'ggtrgigtlpicipi mslf;g?nfacm: for Calculated as pefTool to calculate the
proj y Sy yea emission factor for an electricity system

Build margin CQ emission factor for the | (version 02.2.T)using data from Central

EF NEWNE,OM,y

EF NEWNE,BM,y

project electricity system in yegr Electricity Authority of India’s (CEA)
EF Combined margin CQemission factor for| “Baseline Carbon Dioxide Emission
NEWNECMY | the project electricity system in year Database Version 7.6
Variables Description Source

Estimated generation based on rated
capacity of the project activity and the

Quantity of net electricity supplied by the applicable PLF.

EG tacility.y candidate project activity to the grid in
yeary During the crediting period, records of
actual net electricity supply to the grid
will be used.

B.5. Demonstration of additionality

Additionality:

In accordance with paragraph 28 of the simplifieddalities and procedures for small-scale clean
development mechanism project activitjes simplified baseline and monitoring methodoldigied in
Appendix B may be used if project participants damonstrate that the project activity would otheewi
not be implemented due to the existence of oneayerbarrier(s) listed in attachment A of Appendix B
of the simplified modalities and procedures for krseale CDM project activities, Version 08, Ann24,
EB 63. Attachment A to Appendix B of the simplified mditias and procedures for small-scale CDM
project activities has listed the following barger

Investment barrier:

Technological barrier:

Barrier due to prevailing practice:

Other barriers

While the project proponent was aware of variougi®s associated to project implementation, it
realized that the financial barrier was of par@culmportance, given the high level of investments
involved in the implementation of wind power prdgeclt is also evident from company’s records of
discussiofithat financial barrier was a significant issue,ickhpromoted its Board to count on carbon
revenue streams that would help make the proposegecp activity economically attractive.

The project proponent has, therefore, found itttefi to choose investment barrier as the means to
ascertain the additionality of the project.

5 http://cea.nic.in/reports/planning/cdm_co2/cdm_bof.

8 http://cdm.unfccc.int/Reference/catalogue/docuntmt?id=000001696
7 https://cdm.unfcce.int/Reference/Guidclarif/sscm®$C guid05.pdf

8 Extracts of Board Resolution
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Investment barrier

As per paragraph 19 of Annex 5, EB 62f the proposed baseline scenario leaves the prgjadicipant

no other choice than to make an investment to gugh@ same (or substitute) products or services, a
benchmark analysis is not appropriate and an inwesit comparison analysis shall be used. If the
alternative to the project activity is the supplyetectricity from a grid this is not to be congidé an
investment and a benchmark approach is consideppdoariate.”

Also the guideline says thdThe purpose of an investment analysis in the cordgé the CDM is to
determine whether the project is less financialtirative than at least one alternative in whicleth
project participants could have invested. In casbere the alternative requires investment anyhod an
baseline emissions are based on that alternathepnly means of determining that the project #gtig

less financially attractive than at least one aftative is to conduct an investment comparison amaly
The benchmark approach is therefore suited to onstances where the baseline does not require
investment or is outside the direct control of tireject developer, i.e. cases where the choicehef t
developer is to invest or not to invest

In the proposed project activity, the baseline agdenis the generation of equivalent amount of teleity
from the grid connected power plants, owing to Wwhiit is outside the direct control of the project
proponent. Hence, the benchmark analysis appraasbéden adopted.

Benchmark estimation

The benchmark of the project activity has beenbéisteed in accordance with “Guidance on the
Assessment of Investment Analysis” Version 05, AnBeEB 62. According to paragraphgraph 12 of
these guidelinesRequired/expected returns on equity are appromgibenchmarks for an equity IRR.”

Given the fact that the proposed project activstgalely financed by equity, the cost of equitylddoe
calculated in accordance with paragraph 15, whiates that!|f the benchmark is based on parameters
that are standard in the market, the cost of egslityuld be determined either by: (a) selectingwilees
provided in Appendix A; or by (b) calculating thest of equity using best financial practices, based
data sources which can be clearly validated byDE, while properly justifying all underlying factd

The project proponent has calculated the cost oitygn the basis of option (a), by selecting tiatues
provided in Appendix A. The proposed project atyivialls under Group 1 category, mentioned in
paragraph 5 of this Appendix. The default cost qiiy (real) for Indian Group | projects is 11.75%.
However, as per paragraph 7 of the AppendiXrAsituations where an investment analysis is Gzar
out in nominal terms, project participants can cerivthe real term values provided in the table beto
nominal values by adding the inflation rate. Thdéaition rate shall be obtained from the inflation
forecast of the central bank of the host countntlie duration of the crediting period.”

For this purpose, a 10-year inflation forecast 826° by the Reserve Bank of India (RBI), the country’s
central bank, has been used. The benchmark, thereforks out to be 18.794.

IRR as financial indicator

In benchmark analysis approach, a metric measamngal return of the project is compared against th
benchmark. The project is recommended for impleatemt only when these returns exceed the
benchmark. The project proponent have used posteaity IRR as the financial indicator, which wik
compared with the estimated benchmark to assesm#reial additionality of the project activitys & is

® https://cdm.unfccc.int/Reference/Guidclarifireg/rggid03.pdf

10 http://rbi.org.in/scripts/PublicationsView.aspx?ide399 The forecast is based on the macro-economicttati
for July-September of 2009.

1 Calculated as per Fisher's equation availabihetpt//en.wikipedia.org/wiki/Fisher _equation
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Page 14
widely used by bankers as well as investors foffitrencial analysis of their projects.
The assumptions for calculating the equity IRR Hasen tabulated below:
Parameters Assumptions
Installed capacity ( MW) 5.10
Net annual generation (MWh) 8488
Power Tariff (per Kwh) 5.37
GBI benefit Rs. / kWh 0.50
Net tariff in Rs. / kWh 5.87
O&M cost of WTG for 2nd ye: 0.88
O&M cost of substation for 1st ye 0.17
% escalation per annum on O & M Chai 5.0%
MAT 20%
Corporate income tax 32.445%
Tax holiday / years 10

Based on the above assumptions, the equity IRReoptoject activity turns out to 20%, which is
lower than the estimated benchmarki8f79%.

Sensitivity Analysis

It is a prudent business practice to assess tls#tiség of the financial indicator to the variatie in major
parameters of the project. Therefore, in accordavitie paragraphs 20 and 21 of Annex 5, EB 62, the
sensitivity of the equity IRR with respect to thariations in electricity generation, project cdd&M
cost and tariff has been assessed. These impedeables are either only increased decreasedndiut
both, as the initial objective of this sensitiviiyalysis is to determine in which scenarios thgepto
activity would pass the benchmark or become moreuiable than the alternative. The following effect
of sensitivity on the equity IRR were observed:

Project Cost Generation O&M cost Tariff

Owner
+10% | -10% +10% | -10% +10% | -10% | +10% -10%

Shyam Metalics &
Energy Limited 7.48% |11.30% | 11.12%]| 7.26% | 9.15% | 9.25% | 11.06% | 7.32%

It is evident from the above analysis that the eeed0% increase or decrease in these important
parameters does not allow the IRR to cross thehmeark returns in the absence of CDM benefits. This
implies that the financial returns are not sensitiv these variables. Clearly, the slated benchremkot

be achieved without the help of CDM revenues, 4 that precludes the possibility of any gainful
execution of this project without carbon revenudiéance, the project is financially additional.

Serious consideration of CDM:

The project participants had considered CDM beseliiring conceptualization of the project actiatyd
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had duly informed the Designated National AuthofiBNA) i.e., Ministry of Environment & Forests,
Government of India and UNFCC regarding the sarhesTthey have complied with the requirements of
"Guidelines to the Demonstration and Assessmen®rair Consideration of the CDM" Version 04,
Annex 13, EB 6Z.

Furthermore, a chronology of parallel serious CDMticms has been constructed below:

Project CDM .
Date . . Proof of action
Implementation Implementation
Date of investment
25 July 2011 decision making Board resolution
26 December 2011 Purchase orders Start dat? .Of Project  Copies of Purchase
activity orders
Intimation to DNA . _
06 March 2012 and UNECCC Mail communications
LSM Newspaper
15 May 2012 Local Stak.e Holders advertisement and
Meeting
other Documents

B.6. Emission reductions
B.6.1.Explanation of methodological choices

As per paragraph 23 of AMS-I.D. (Version 17), enuaseductions are calculated as follows:

ER, = BE, - PE, - LE, ..(C)
Where:

ER, = Emission reductions inyeary (t g9
BE, = Baseline Emissions inyeary (t &9
PE = Project emissions in year y (t €9
LE, = Leakage emissions in yeary (t B0

Calculation of BE,

As illustrated in section B.4, calculation of baselemissions i.e. BEnecessitates calculation of grid
emission factor (Efo2, gria, y, Which is being presented below.

Tool to calculate the emission factor for an eleitir system (Version 02.2.1)has been used to
determine the COemission factor for displacement of electricityngeated by power plants in an
electricity system, by calculating the combined gimraremission factor (CM) of that electricity system
As per the tool, PP has applied the following $eps:

Step 1: Identify the relevant electricity systems.

Indian electricity system comprises of two regioedctricity grids i.e. NEWNE regional grid and
Southern regional grid. Notably, regional grid egents the largest electricity system where power
plants can be dispatched without significant caists and, thus, forms the project electricity sysfor

12 hitp://cdm.unfccc.int/Reference/Guidclarif/reg/rggid04.pdf
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a project activity delivering electricity into iSince even the current project activity is conngdtethe
NEWNE regional grid of India, it, therefore, canidentified as the project electricity system.

Additionally, some amount of power exchange invalsidakes place between these regional grids, while
a small exchange also occurs with few neighboudogntries like Bhutan & Nepal. All these grids,
therefore, form a connected electricity system.

Step 2: Choose whether to include off-grid powanid in the project electricity system (optional)

Project Participant has chosen Option | i.e. omlgliding grid power plants in the calculation of
operating margin and build margin emission factince data for the same is available from Central
Electricity Authority which is an official sourc®&lo official data is available publicly for off gridower
plants.

Step 3: Select a method to determine the operatgngin (OM), ERewne, om,y

PP has chosen Option (a) i.e. simple OM, to detegrttie operating margin. Other available options in
the tool were ruled out considering the fact thatadrequired to calculate simple adjusted OM or
dispatch data analysis is not available publicaly.per the tool, low cost/must run resources ihic
include hydro, geothermal, wind, low-cost biomaus;lear and solar generation. Data for the same, as
published by Central Electricity Authority, has hgeresented below which illustrates that low cogsm

run resources constitute less than 50% of total NEEWegional grid generation, hence, the average OM
method could not have been used.

Share of Must-Run (Hydro/Nuclear) (% of Net Geriergt
2008-09 2009-10 2010-11
NEWNE 17.4% 15.9% 17.6%

PP has choseex anteoption, thus, no monitoring and recalculation ¢é #missions factor during the
crediting period is required. PP has consideredita glintage of 3-year generation-weighted average,
based on the most recent data available at the dimsibmission of the CDM-PDD to the DOE for
validation.

Step 4: Calculate the operating margin emissiondiaaccording to the selected method

The simple OM emission factor is calculated asgbeeration-weighted average &€nissions per unit net
electricity generation (tC£MWHh) of all generating power plants serving thstsyn, not including low-cost /
must-run power plants / units. Central Electricythority’s database of carbon dioxide emission tioe
power sector in India is based on detailed autbatad information obtained from all operating power
stations in the country. This database providesmétion about the combined margin emission facifal

the regional electricity grids in India.

The Combined Margin calculation in the CEA databiasbased on option A (Based on the net electricity
generation and a G@mission factor of each power unit) and calcul&ednte using the guidelines provided
by the UNFCCC in the “Tool to calculate the emissiactor for an electricity system, Version 2.1.1".

Hence, PP has taken OM from CEA's “€Baseline Database for the Indian Power Sector’sider 7.0,
January 2012. Key assumptions and rationale cdoumel in user guide of the database.

Step 5: Calculate the build margin (BM) emissiotida, EF g gu. y
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In line with the steps laid in “Tool to calculatieet emission factor for an electricity system, Vamsi
2.1.1", CEA database calculates the build margin as theageeemissions intensity of the 20% most
recent capacity additions in the grid based ongeeeration. The build margin emission factor haanbe
calculated ex-ante based on the most recent intmmavailable on units already built for samplewy
‘m at the time of CDM-PDD submission to the DOEr fealidation. This option does not require
monitoring the emission factor during the creditpegiod.

Hence, PP has taken BM from CEA’s “g€Baseline Database for the Indian Power Sector’sidar 7.0,
January 2012. Key assumptions and rationale cdoumel in user guide of the database.

Step 6: Calculate the combined margin (CM) emisstantor (EF,ig, cm, y)

The combined margin is the weighted average ofsthgple operating Margin and the build margin. In
particular, for intermittent and non-dispatchab&neration types such as wind and solar photovoltaic
the ‘Tool to calculate the emission factor for dectricity system (Version 2.2.1)", allows to weitjie
operating margin and Build margin at 75% and 258pectively

EFNEWNE,CM,y = (EFNEWNE,OM,yx WOM) + (EFNEWNE, BM,yx WBM)
= (EFnewneomy X 75% ) + (ERewnesm,y X 25%)

Electronic spreadsheet showing calculation offedke parameters is being submitted separatelyhand t
final values are presented below:

Parameter Value
Operating Margin . ERewne, om,y 0.9842
Build Margin . EFnewneswm,y 0.8588
Combined Margin © ERewnecwm,y 0.9529

Calculation of PE

Project under discussion is renewable energy basgect activity, thus, does not involves project
emissions. Hence, in line with paragraph 20 of AMB-(Version 17):

Project emissions in yearRE, =0t CO, ....{D)
Calculation of LE

Project activity is installation of new wind turlgigenerators and does not involve transfer of amy &f
generating equipment from another activity. Henrcdine with paragraph 21 of AMS-I.D. (Version 17):

Leakage emissions in yearlys y =0t CGO, ... (E)
Calculation of Emission Reductions

ER,

BE,-PE,-LE, ... from (C)

ERy (EGBL,y X EFCOZ,grid,)) - PEy - LEy ..... from (A) & (B)

ER y — EG BLy X EF NEWNE, CM,y  eeees from (D) & (E)
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B.6.2.Data and parameters fixed ex ante

Data / Parameter

EFNEWNE,OM, y

Unit

tCC,/MWh

Description

Operating margin Coemission factor for the project electricity systiem
yeary

Source of data

CEA'’s “Baseline Carbon Dioxide Emission Database Versior 7

Value(s) applied

0.984:

Choice of data

or

Measurement methods
and procedures

Calculated in line with Tool to calculate the emission factor for an

electricity system (Version 02.2.1ising data from Central Electricity
Authority of India’s (CEA) Baseline Carbon Dioxide Emission Database
Version 7.0. Justified in section B.6.1

Purpose of dat:

Calculation of baseline emissic

Additional comment

The value is fixed e-ante

Data / Parameter EF newne BM, v
Unit tCO,/MWh
Description Build margin CQ emission factor for the project electricity systenyear

y

Source of data

CEA's “Baseline Carbon Dioxide Emission Database Versior 7

Value(s) applied

0.8588

Choice of data

or

Measurement methods
and procedures

Calculated in line with Tool to calculate the emission factor for an

electricity system (Version 02.2:1ising data from Central Electricity
Authority of India’s (CEA) Baseline Carbon Dioxide Emission Database
Version 7.0. Justified in section B.6.1

Purpose of data

Calculation of baseline emissions

Additional comment

The value is fixed ex-ante

Data / Parameter

EFNEWNE,CM, y

Unit

tCC,/MWh

Description

Combined margin C@Qemission factor for the project electricity systigm
yeary

Source of data

CEA's “Baseline Carbon Dioxide Emission Database Versior 7

Value(s) applied

0.952¢

Choice of data

or

Measurement methods
and procedures

Calculated in line with Tool to calculate the emission factor for an

electricity system (Version 02.2:1ising data from Central Electricity
Authority of India’s (CEA) Baseline Carbon Dioxide Emission Database
Version 7.0. Justified in section B.6.1

Purpose of data

Calculation of basline emission

Additional comment

The value is fixed e-ante
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B.6.3. Ex-ante calculation of emission reductions

Emission reductions, as explained in section Bdah,be calculated as:
ERy = EGg.y % EFnewne oy

Calculation of EGg,

EGs., is sum of net electricity generation of all the WITGs, part of this project activity. Net geneoati
for each WTG has been calculated as,

(Capacityx Plant Load Factox machine availability x Operation hours per year)

The results for the same have been tabulated below:

Capacity | Plant load facto Operation Machine Sl:lj?)tpﬁ(lee dctgcglgtr)i/ d
0 L
(MW) (%) hours per year Availability (MWh)
6*0.85 20% 8760 95% 8488
Hence, EGLy = 8488 MWhlyear

As the project activity is the installation of awngrid-connected renewable power plant at a sitererh
no renewable power plant was operated prior tartiementation of the project activity, then g6,
and the above formula can be expressed as:

ERy = EGuaiiy,y * EFnewne om,y

8488x 0.9529

8088 tCQelyear
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B.6.4. Summary of ex-ante estimates of emission reductions
Year Baseline Project emissions Leakage Emission
emissions (tCO, e) (tCO, €) reductions
(tCOz e) (tCOz e)
2012 8088 0 0 8088
2013 8088 0 0 8088
2014 8088 0 0 8088
2015 8088 0 0 8088
2016 8088 0 0 8088
2017 8088 0 0 8088
2018 8088 0 0 8088
2019 8088 0 0 8088
2020 8088 0 0 8088
2021 8088 0 0 8088
Total 80880 0 0 80880
Total number of
" 10
crediting years
Annual
average over the 8088 0 0 8088
crediting period
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B.7. Monitoring plan
B.7.1.Data and parameters to be monitored

Data / Parameter EGgLy
Unit MWh/year
Description Quantity of net electricity supplied to the grid fpject activity in yeay

Source of data

Monthly joint meter reading (JMR) at pooling subista

Value(s) appliec

848¢

Measurement methods
and procedures

Net electricity delivered to the grid by the prdjectivity in a given month
= Export — Import

The values of the net electricity delivered to gniel by the project activity
is aggregated annually to get the value of nettreddty delivered to the
Grid (EGs., y ,KWh) by the project activity per annum.

The value of net electricity delivered to the G(iGg,, ) by the project
activity per annum is converted to MWh before th&alation of emissior
reductions (ex ante determined in tCO2/MWh unit).

For measuring the energy exported and importechbyptoject activity a
the interconnection point, one set of main metart(pf interconnectior
facility) and check meter will be provided.

Apart from hourly meter reading, monthly joint meteeadings at thg
interconnection point will be noted by the desigdawfficials of the
company and DISCOM. The joint meter readings wal tecorded an
signed by the authorized representative of botlp#rges.

Calibration procedure — National Test House or vmant — Third party
testing

Accuracy of the measurement - +0.2%

Responsible person for measurement — DISCOM slealebponsible fo
the calibration of the meters.

Monitoring frequency

Monitoring : Continuous
Measurement : Hourly
Recordiny : Monthly

D

i

QA/QC procedures

Accuracy class of metering equipment

Calibration frequency

Data Archiving: All data collected as part of monitoring woule &rchived
electronically and kept for at least two yearsratte end of the last
crediting period.

Purpose of data

Calculation of baseline emissic

Additional comment

B.7.2.Sampling plan

This section is not applicable to the project attiv
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B.7.3.0Other elements of monitoring plan

The monitoring plan is developed in accordance withmodalities and procedures for small-scale CDM
project activities as the proposed project actiistya grid-connected small hydroelectric projednbe
implemented in Gujarat state. The monitoring plahjch will be implemented and taken care by the
project proponent, describes the monitoring org#tion, parameters to be monitored, monitoring
practices, quality assurance, quality control pdoces, data storage and archiving.

Monitoring Organisation

The Project will be managed by a Project Managéio v a full time General Manager, further to be

assisted by a Manager (Operations), in-chargeldkeahnical aspects. The Manager (Operations) who
will be responsible for the operational activity thfe hydro project will have under him one Asst.

Manager.

The monitoring agenda would be delegated to a ctenpeperson identified for the purpose. The
identified person will be the in charge of GHG ntoring activities and prepare necessary audit tspor
for review by the management.

The identified person in charge will be assistedligam of experienced personnel in disciplines sisc
mechanical and electrical with experience in plaperation, measurements and management. The
primary responsibility of the team is to collecteasure, monitor, record and reports the informadion
various data items to the person in charge and>#eeral Manager, in accordance with the applicable
standards. Periodic calibration of various instroteeused in the monitoring of the data and record
keeping of the same also will be the responsibdityhe team.

The responsibility of storage and archiving of imi@tion in good condition also lies with the desig
person in charge. The person in charge will un#erfgeriodic verifications and onsite inspections to
ensure the quality of the data collected by thentea

Monitoring plan —Maharashtra

For the project activity in order to establish étalle emission reduction, it has to record theualct
electricity supplied by the project proponent thlgbwclean source of Energy i.e. Wind which would
displace the equivalent units of electricity progdidy Fossil fuel based power plants.

Metering:
The monitoring of the generated electricity throMgimd Turbine Generator is carried out in two folds

- Primary monitoring done by MSEDCL on monthly bagishe delivery point (Tri-vector
meters installed at the substation).

- Secondary monitoring carried out through Superyisontrol and data acquisition system
(SCADA) installed at Wind turbine generator corimobn daily basis.

The billing is done apportionally on monthly babis Maharashtra state electricity board at 33 KV sub
station end.
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In the figure above, it is shown that the substatie connected to n numbers of Wind Turbine
Generators. The main meter connected at the sidvstlisplays the collective generation reading lbf a
WTG'’s denoted as E&g jine, 33 kv.

Here, G1 + G2 + G3 + G4 +......... + Gn is the dcgrass generation and is denotedd3s4.G).The
values for G1, G2,....... Gn will be measured apeetive WTGs controller meter reading.

Where, G1 = Generation by WTG 1
G2 = Generation by WTG 2

Gn = Generation by WTG n

Due to Line losses / Transmission losses (NTL),rtbegeneration value received at substation end is
always less than the actual gross generation. THT€(EEGS/s ine, 33kv = < Hp=1l Gi)

Where, NTL = ITL1 + ITL2 + ITL3 + ITL4 + ........ +TLn = X3-1(G\) - EGs/siine, 33 kv
From above equation of NTL, calculation for Transsions losses by Individual WTG can be calculated
as follows: ITL, = NTL* G «/ 3%-4(Gy

Therefore net generation from Individual WTG isceadited as: Efgividual, 33 kv = G- ITL « where k
denoted the number of WTG

i.e. EQrre1, 33k = Gurer MLwre:
EGre2, 33kv= Gwrez ITLwre2

EGwraen, 33kv= Gwren ITLwren

The proposed project activity requires evacuatamilities for sale to grid which maintained by ttate
power utility (MSEDCL).

» The electricity generation measurements are regjuing the utility and the investors to assess
electricity sales revenue
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» The primary recording of the electricity fed to thtate utility grid will be carried out jointly ahe
incoming feeder of the state power utility (MSEDCL)

» The joint measurement will be carried out once iimanth in presence of both parties (the
developer’s representative and officials of theéespmwer utility). Both parties will sign the reded
reading.

Date Uncertainty:

In the event when verification period dates andingjlcycle of WTGs in the Project Activity do not
coincide:

Each WTG is equipped with the Integrated Electrdirievector Meter which are connected to Central
Monitoring System (CMS). The system continuouslynitars the generation from each WTG. A daily
consolidated report of the generation data is gaedrin the form of ‘Daily Performance Report’ and
recorded in Electronic as well as Printed formtha event when the individual verification pericates
and billing cycle dates (or dated of B-Form) of tfeious WTGs in the project activity do not coohe;
the following procedure would be adopted to estariiie Net Power Supplied to the Grid during the
specified period/or days where there is a mismatch.

X Sum of generation during partial days of the mortiorded at panel meter (kwh)
Y Total generation during the month recorded at pamér (kWh/month)
Z = X /Y | Generation during partial days (kwh)
B Energy export as per B-Form during the month (kWinlth)
(B*Z) Partial days exported as per B-Form consideredrission reduction calculation (kWh)

Data Archiving:

The metering equipments will be maintained in adaoce with electricity standards and will have the
capability of recording daily and monthly readinB&cords of joint meter reading will be maintairstd
site and a copy will be kept with the PP. Necessacprds of calibration will be maintained by both
MSEDCL and project proponents.

QA/QC Procedure:

- The main & check meters shall be tested for acguratth a portable standard meter, by the
MSEDCL'S testing division at the cost of sellereTMSEDCL shall carry out the calibration,
periodical testing, sealing & maintenance of metens the presence of authorized
representative(s) of seller shall sign on the tebkereof.

- The frequency of meter testing shall be done amnuahll meters will be tested only at the
metering point. The MSEDCL will provide a copy bEttest reports to the seller.

- If during testing, both the main & check meters fanend with in the permissible limits of error
i.e. 0.5%, the energy computation will be as perntain meter. If during test, any of the main
meter is found to be with in permissible limits exfror but the corresponding check meter is
beyond the permissible limit, energy computatioll e as per the main meter. The check meter
shall be calibrated immediately.

- If during the tests, the main meter is found toblegond permissible limits of error, but the
corresponding check meter is found to be with & pglermissible limits of error, then the energy
computation for the month to-date & time of sucst teheck shall be in accordance with check
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meter. The main meter shall be calibrated immelyia&ethe energy for the period thereafter
shall be as per the calibrated main meter.

If during any of the monthly meter readings, theatton between the main meter & check meter
is more than 0.5%, all the meters shall be rete&tedlibrated immediately by MSEDCL, at the
seller's cost.

The correction required as per result of testint) & applied to generation & consumption of
energy for the period from last meter reading ® tilme of such test checks. Energy from the
period there after shall be in accordance withbcated main meter.
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SECTION C. Duration and crediting period

C.1. Duration of project activity

C.1.1.Start date of project activity

The Start Date of the Project Activity is the ezsti date when a financial commitment for the Ptojec
Activity has been made. Thereby, the Date of Pwweh@rder of the WTGs raised by the Project
Participants to the Technology Supplier determitiesProject Start Date. Hence, project start date i
26/12/2011

C.1.2.Expected operational lifetime of project activity

20 years and 0 months

C.2. Crediting period of project activity

C.2.1.Type of crediting period

Fixed crediting period of 10 years has been chosen.

C.2.2.Start date of crediting period

01/12/2012r the effective date of submission of projectttifor RFR to UNFCCC, whichever is
later.

C.2.3.Length of crediting period

10 years 0 Months

SECTION D. Environmental impacts
D.1. Analysis of environmental impacts

As per the of Ministry of Environment and ForestEF), Government of India, under the Environment
Impact Assessment Notification vide S.0. 1533 dd#tiSeptember, 2008has listed a set of activities
in Schedule 1 of the notification which for settingp new projects or modernization/expansion will
require environmental clearance & will have to aactdan Environmental Impact Assessment (EIA)
studies. As per the notification EIA need not todomducted for the projects of capacity less than 2
MW. Since the capacity of the project is 1 MW, titeject activity doesn'’t call for EIA study.

No significant environmental impacts considered tuenplementation of project activity by the host
party.

13 http://hspch.gov.in/EIA%202006.pdf
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SECTION E. Local stakeholder consultation
E.1. Solicitation of comments from local stakeholders

The meeting of the local stakeholders was helait Wind Park, District Sangli, Maharashtra (INDIA)
on 15/05/2012, thereby providing the stakeholddts & platform to express their opinions and conser
about the proposed project activity.

Public Newspaper Advertisements was published iaeFPress Journal (English) and Navshakti
(Marathi) in Local Newspapers on 05/05/2012 ingtithe stakeholders. The advertisements were
addressed to the stakeholders identified for thetmg, which included all interested Employeesr@Vi
Farm, Technology Provider), Community members, 8epp Environment Regulators, NGOs, Local
citizens (Village Panchayat People, Local Peopliadi near and around the project area). Some of the
identified stakeholders were invited personallyvad.

The meeting was attended by 26 persons includicef Mllagers, representative of Bharat Foods and
employees of Gamesa.

Common Agenda of the Meeting
Sr. Activity Person(s) Responsible/Participating Entity
1 | WelcomeAddress anintroductior ProjectParticipan Representatiy
5 Introduction to the phenomenon of Global Proiect Particinant Representative
Warming and Climate Change ) b b
3 | Project Description and the associated benefits Mr. AB Arun Prasad, Gamesa (Technology
Provider)
4 | Introduction to CDM and the associated benefits DMOConsultant Representative
5 | Interactive Session with the Stakeholders Technology _Prowder / CDM Consultant
Representative / Local Stakeholders
6 | Vote of Thank: Project Participant Representa
7 | Signing of theAttendanceShee Local Stakeholder
8 Articulation of the Comment Sheet by the Local Stakeholders
concerned Stakehold:

Local language was used for the presentation,rspand responding to the queries. The summaryeof th
meeting was recorded, copy of which will be madailable to the Designated Operating Entity during
Validation Process.

E.2. Summary of comments received

The stakeholders asked questions regarding cotitibaf wind energy in mitigating climate changedan
myths associated with wind energy. The concernedope made replies in local language. Questions
and comment raised by the stakeholders are asv&llo

Question 1 (Mr.Prakash Deshmukh):  How does the fana help climate change?

Answer: Wind power is a clean, renewable sourcelettricity. It produces no greenhouse gas
emissions for generating the electricity. Hencedvpower projects reduce the GHG
emissions that cause of climate change.
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Question 2 (Mr.Ghagare Sandip): Is it true thatdumnills move away rain clouds?

Answer: The clouds are much higher than the haitite wind mill and it is highly unlikely that
it would cause the problem.

Comment 1(Mr.Sachin Vayadande): The local peoptesgme employment due to wind power projects.
The villagers appreciated the management of thepaagnfor investing in pollution free renewable wind
energy technologies for power generation. They @eck that such initiatives not only generating

emissions free electricity but also developed sdmasic infrastructure like roads etc. and new
employment opportunities for local communities.

E.3. Report on consideration of comments received

No adverse comments were received. Only minor geavere raised which were satisfactorily answered



UNFCCC/CCNUCC 1
A& W) \

CDM - Executive Board

SECTION F. Approval and authorization

Letter of approval from the Host Party involvedtie project activity is not available at the tinfe o
submitting the PDD to the validating DOE.
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Appendix 1: Contact information of project participants

Organization

Shyam Metalics & Energy Limite

Street/P.O. Box

82, Topsia Road, 7 Floor

Building Trinity Tower

City Kolkata
State/Region West Benga
Postcde 70004¢

Country India

Telephone 033 40113000

Fax 033 22852212
E-mail Ibc@shyamagroup.ca
Website

Contact person Sanjay Kumar Agarwal
Title Director

Salutation Mr.

Last name Agarwa

Middle name Kumai

First name Sanjay

Department

Mobile

Direct fax

Direct tel.

Personal e-mail

sanjay@shyamgroup.com
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Appendix 2: Affirmation regarding public funding

The project does not involve any public fundingnfr®arties included in Annex 1 of the United Nations
Framework Convention on Climate Change (UNFCCC).



UNFCCC/CCNUCC

CDM - Executive Board

Appendix 3: Applicability of selected methodology

Applicability of selected methodology has been adegly illustrated in section B.
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Appendix 4: Further background information on ex ante calculation of emission reductions

Ex ante emission reductions have been calculatedeittion B.6.3 and all the necessary data,
measurements results and data sources have beénmednNo further information is available.
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Appendix 5: Further background information on monitoring plan

Monitoring plan has been adequately explained dtice B.7. No further information is required to
presented here

Appendix 6: Summary of post registration changes

NA

History of the document

Version Date Nature of revision
04.1 11 April 2012 Editorial revision to change history box by adding EB meeting and annex
numbers in the Date column.
04.0 EB 66 Revision required to ensure consistency with the “Guidelines for completing
13 March 2012 the project design document form for small-scale CDM project activities”
(EB 66, Annex 9).
03 EB 28, Annex 34 e The Board agreed to revise the CDM project design document for
15 December 2006 small-scale activities (CDM-SSC-PDD), taking into account CDM-PDD
and CDM-NM.
02 EB 20, Annex 14 e The Board agreed to revise the CDM SSC PDD to reflect guidance and
08 July 2005 clarifications provided by the Board since version 01 of this document.
e As aconseqguence, the guidelines for completing CDM SSC PDD have
been revised accordingly to version 2. The latest version can be found
at <http://cdm.unfccc.int/Reference/Documents>.
01 EB 07, Annex 05 Initial adoption.

21 January 2003
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