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Summary:

Bureau Veritas Certification has conducted the 2" periodic verification of Vaayu India Wind Power
Project in Tamil Nadu, CDM Registration Reference Number 4930, owned by Vaayu(India) Power
Corporation Private Limited, which is located in Vagaikulam, Kuruchikulam, Ettankulam, Kalakudi,
Muthammalpuram, Ukkirankottai villages in Tirunelveli district of Tamil Nadu State in India, and applying
the methodology ACMO0002 version 12.1.0, on the basis of UNFCCC criteria for the CDM, as well as
criteria given to provide for consistent project operations, monitoring and reporting. UNFCCC criteria
refer to Article 12 of the Kyoto Protocol, the CDM rules and modalities and the subsequent decisions by
the CDM Executive Board, as well as the host country criteria.

The verification scope is defined as an independent and objective review and ex-post determination of
the monitored GHG emission reductions, and consisted of the following three phases: i) desk review of
the project design, the baseline and monitoring plan; ii) follow-up interviews with project stakeholders; iii)
resolution of outstanding issues and the issuance of the final verification report and opinion. The overall
verification, from Contract Review to Verification Report & Opinion, was conducted using Bureau Veritas
Certification internal procedures.

In summary, Bureau Veritas Certification confirms that the project is implemented as planned and
described in the validated and registered project design documents. Installed equipments being
essential for generating emission reduction run reliably and are calibrated appropriately. The monitoring
system is in place and the project is generating GHG emission reductions.

The GHG emission reductions are calculated without material misstatements, and the emission
reductions verified totalize 98,269 tons of CO2e for the monitoring period.

Our opinion relates to the projects' GHG emissions and resulting GHG emission reductions reported and
related to the valid and registered project baseline, approved monitoring plan and its associated
documents.

Reporting period: 18/02/2012 to 11/12/2012
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Abbreviations

CAR Corrective Action Request
CDM Clean Development Mechanism
CER Certified Emission Reductions
CL Clarification Request
CO2 Carbon Dioxide
CO2e Carbon Dioxide Equivalent
DOE Designated Operational Entity
DRR Daily Reading Record
ETN Electricity Transaction Note
FAR Forward Action Request
GHG Green House Gas(es)
MoV Means of Verification
MP Monitoring Plan
MR Monitoring Report
MRR Monthly Reading Record
PDD Project Design Document
PLF Plant Load Factor
PP Project Participant
PPA Power Purchase Agreement
UNFCCC United Nations Framework Convention on Climate Change
VVS Validation and Verification Standard
WEC Wind Energy Converter
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1. INTRODUCTION

Vaayu (India) Power Corporation Private Limited has commissioned Bureau Veritas
Certification to verify the emissions reductions of its CDM project “Vaayu India Wind Power
Project in Tamil Nadu” (hereafter called “the Project”) at Vagaikulam, Kuruchikulam,
Ettankulam, Kalakudi, Muthammalpuram, Ukkirankottai villages in Tirunelveli district of Tamil
Nadu State in India .

This report summarizes the findings of the verification of the Project, performed on the basis of
UNFCCC criteria, as well as criteria given to provide for consistent project operations,
monitoring and reporting.

1.1. Objective

The objective of CDM verification is to conduct a thorough, independent assessment of the
registered project activities.

In carrying out its verification work, the DOE shall ensure that the project activity complies with
the requirements of paragraph 62 of the CDM modalities and procedures. In particular, this
assessment shall:

(a) Ensure that the project activity has been implemented and operated as per the registered
PDD or any approved revised PDD, and that all physical features (technology, project
equipment, and monitoring and metering equipment) of the project are in place;

(b) Ensure that the monitoring report and other supporting documents provided are complete in
accordance with latest applicable version of the completeness checklist for requests for
issuance of CERSs, verifiable, and in accordance with applicable CDM requirements;

(c) Ensure that actual monitoring systems and procedures comply with the monitoring systems
and procedures described in the monitoring plan or any revised approved monitoring plan,
and the approved methodology including applicable tool(s);

(d) Evaluate the data recorded and stored as per the monitoring methodology including
applicable tool(s).

1.2. Scope

The verification scope is defined as an independent and objective review and ex-post
determination of the monitored GHG emission reductions. The verification is based on the
validated and registered project design document, the monitoring report, emission reduction
calculation spreadsheet, and supporting documents. The information in these documents is
reviewed against Kyoto Protocol requirements, UNFCCC rules and associated interpretations.

The verification is not meant to provide any consulting service towards the PPs. However,
stated requests for clarifications and/or corrective actions may provide input for improvement of
the project monitoring towards reductions in the GHG emissions.
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1.3. GHG Project Description

The Project consists of installation of 63 WECs with a unit installed capacity of 800 kW,
providing a total installed capacity of 50.40 MW. The annual expected electricity supplied to
southern regional grid is 103972 MWh (approx) and the annual estimated emission reductions
are 98269 tCO.e.

Project title: Vaayu India Wind Power Project in Tamil Nadu

UNFCCC ref number: 4930

Registration Date: 19/07/2011

Crediting Period: 19/07/2011 to 18/07/2021 (fixed)

Monitoring Period: 18/02/2012 to 11/12/2012

Project Participants: Vaayu (India) Power Corporation Private Limited (Host Party
Name)

Methodology used ACMO0002 version 12.1.0

Location of the Project: Vagaikulam, Kuruchikulam, Ettankulam, Kalakudi,
Muthammalpuram, Ukkirankottai villages in Tirunelveli district of
Tamil Nadu State in India.

UNFCCC view page: http://cdm.unfccc.int/Projects/DB/DNV-CUK1308823376.98/view

Geo coordinates of the WECs are specified in the revised MR. The project activity involves supply,
erection, commissioning and operation of 63 WECs of rated capacity 800 kW each. The machines
are Enercon E-53 make. The WECs generates 3-phase power at 400V, which is stepped up to 33
KV. The project activity can operate in the frequency range of 47.5-51.5 Hz and in the voltage
range of 400 V £ 12.5%. The electricity generated by the project activity is supplied to the state
electricity utility thereby contributing to reducing the energy demand supply gap in the state of
Tamil Nadu.

The verification team confirms that there have been no modifications or alterations to the project
activity during this monitoring period.

No post registration changes have been requested.

1.4. Verification Team
The assessment team and internal technical reviewer team consist of the following personnel:

FUNCTION NAME TA1.2 TA X.X TASK PERFORMED*

Team Leader Mr. Anurag Juyal X ] XIDR ]SV [IRI[]TR
Mr. Srinivasan
Team Member Selvaraj X ] XIDR XISV [ JRI[_]JTR
Technical Specialist N.A. ] X XIDR XISV [ ]RI[]JTR
Internal Technical Mr. Sanjay
Reviewer (ITR) Patankar X [] DIDR [sV LRI DITR
Specialist

supporting ITR N.A. ] X DR [JSV [IRIXITR
Report approval Mr'M'\g?ttit:i'e“ ] < [XIDR []sV XIRI []TR
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*DR = Document Review; SV = Site Visit; RI = Report issuance; TR = Internal Technical Review

2. METHODOLOGY

The overall verification, from Contract Review to Verification Report & Opinion, was conducted
using Bureau Veritas Certification internal procedures.

In order to ensure transparency, a verification protocol was customized for the project,
according to the version 03.0 of the Clean Development Mechanism Validation and Verification
Standard, issued by CDM Executive Board at its 70" meeting on 23/11/2012. The protocol
shows, in a transparent manner, criteria (requirements), means of verification and the results
from verifying the identified criteria. The verification protocol serves the following purposes:

= It organizes, details and clarifies the requirements a CDM project is expected to meet;

* It ensures a transparent verification process where the verifier will document how a
particular requirement has been verified and the result of the verification.

The completed verification protocol is enclosed in Appendix A to this report.
2.1. Review of Documents

The assessment of the project documentation provided by the project participant is based upon
both quantitative and qualitative information on emission reductions. Quantitative information
comprises the reported numbers in the monitoring report (MR) version 02 dated 28/03/2013 and
emission reduction calculation spreadsheet. Qualitative information comprises information on
internal management controls, calculation procedures, procedures for transfer of data,
frequency of emissions reports, and review and internal audit of calculations.

The monitoring report version 01 submitted by the project participant was also web hosted on
the UNFCCC-CDM web site on 14/02/2013 and thus, was available in the public domain.

In addition to the monitoring documentation provided by the project participants, the DOE
reviews:

(a) The registered PDD (/1/) and the monitoring plan, including the revised monitoring plan and
the corresponding validation report

(b) The validation report (/2/)

(c) The applied monitoring methodology(/3/)

(d) Relevant decisions, clarifications and guidance from the CMP and the CDM Executive
Board

(e) Other information and references relevant to the project activity’s resulting emission
reductions (e.g. IPCC reports, laboratory analysis or national regulations)

2.2. Follow-up Interviews

On 05/03/2013, Bureau Veritas Certification performed a site visit and interviews with project
stakeholders to confirm selected information and to resolve issues identified in the document
review. Representatives of Vaayu (India) Power Corporation Private Limited (Project Owner)
and Wind World India Limited (CDM Consultant) were interviewed (see References). The main
topics of the interviews are summarized in Table 1.
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Table 1 Interview topics

Interviewed organization Interview topics
Vaayu (India) Power| » Project Design and implementation
Corporation Private| > Technical equipment, calibration and operation
Limited (the Project Owner) > Monitoring Plan and management procedures

» Monitoring data

» Data uncertainty and residual risks (QA/QC)

» GHG Calculation

» Environmental Impacts

» Compliance with National Laws and Regulations
Wind World India Ltd. (the|> Monitoring Plan
Consultant) » Monitored data and Monitoring Report

» GHG Calculations

2.3. Resolution of Clarification, Corrective and Forward Action
Requests

The objective of this phase of the verification is to resolve issues related to the monitoring,
implementation and operations of the registered project activity that could impair the capacity of
the registered project activity to achieve emission reductions or influence the monitoring and
reporting of emission reductions prior to Bureau Veritas Certification’s positive conclusion on the
GHG emission reduction calculation.

Findings established during the verification can either be seen as a non-fulfilment of criteria
ensuring the proper implementation of a project or where a risk to deliver high quality emission
reductions is identified.

A Corrective Action Request (CAR) is raised, if one of the following situations occurs:

(a) Non-compliance with the monitoring plan or methodology are found in monitoring and
reporting and has not been sufficiently documented by the project participants, or if the
evidence provided to prove conformity is insufficient;

(b) Modifications to the implementation, operation and monitoring of the registered project
activity has not been sufficiently documented by the project participants;

(c) Mistakes have been made in applying assumptions, data or calculations of emission
reductions that will impact the quantity of emission reductions;

(d) Issues identified in a FAR during validation to be verified during verification or previous
verification(s) have not been resolved by the project participants.

A Clarification Request (CL) is raised, if information is insufficient or not clear enough to
determine whether the applicable CDM requirements have been met.

A Forward Action Request (FAR) is raised, for actions if the monitoring and reporting require
attention and/or adjustment for the next verification period.

To guarantee the transparency of the verification process, the concerns raised are documented
in more detail in the verification protocol in Appendix A.
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2.4. Internal Technical Review
The verification report underwent an Internal Technical Review (ITR) before requesting
issuance of CERs for the project activity.

The ITR is an independent process performed to examine thoroughly that the process of
verification has been carried out in conformance with the requirements of the verification
scheme as well as internal Bureau Veritas Certification procedures.

The Team Leader provides a copy of the verification report to the reviewer, including any
necessary verification documentation. The reviewer reviews the submitted documentation for
conformance with the verification scheme. This will be a comprehensive review of all
documentation generated during the verification process.

When performing an Internal Technical Review, the reviewer ensures that:

* The verification activity has been performed by the team by exercising utmost diligence and
complete adherence to the CDM rules and requirements.

* The review encompasses all aspects related to the project which includes project design,
baseline, additionality, monitoring plans and emission reduction calculations, internal quality
assurance systems of the project participant as well as the project activity, review of the
stakeholder comments and responses, closure of CARs, CLs and FARs during the
verification exercise, review of sample documents.

The reviewer may raise Clarification Requests to the verification team and discusses these
matters with Team Leader.

After the agreement of the responses on the Clarification Requests from the verification team as
well as the PP(s), the finalized verification report is accepted for further processing such as
uploading via the UNFCCC interface.

3. VERIFICATION CONCLUSIONS

In the following sections, the conclusions of the verification are stated.

The findings from the desk review of the original monitoring documents and the findings from
interviews during the follow up visit are described in the Verification Protocol in Appendix A.

The Clarification, Corrective and Forward Action Requests are stated, where applicable, in the
following sections and are further documented in the Verification Protocol in Appendix A. The
verification of the Project resulted in 00 CAR(s), 06 CL(s) and 00 FAR(s).

The CARs, CLs and FARs were closed based on adequate responses from the Project
Participant(s) which meet the applicable requirements. They have been reassessed before their
formal acceptance and closure.

The number between brackets at the end of each section corresponds to the VVS paragraph.
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3.1. Remaining issues from validation or previous verification (213)
All CARs and CLs raised were successfully closed during the validation stage and previous
verification of the Project, no remaining issues were left.

3.2. Compliance of the project implementation with the registered
project design document (228)

From the site visit performed, the verification team is able to conclude that all the sixty three
Wind Energy Convertors (WECs) each of capacity 800 kW as stated in the registered PDD have
been commissioned and are in operation. The WECs are located in Vagaikulam, Kuruchikulam,
Ettankulam, Kalakudi, Muthammalpuram, Ukkirankottai villages in Tirunelveli district of Tamil
Nadu State in India. The total installed capacity of the project activity is 50.40 MW (63 nos. x
800 kW). The commissioning dates of the wind turbines were confirmed by checking the
commissioning certificates of each WEC (/4/). All the equipments as described in the registered
PDD (/1/) have been installed at the project site and the project activity does not involve any
phase wise implementation. The electricity exported to and imported from the grid is recorded
through energy meters' (referred as main meters and located at WEC) bearing high tension
service connection nos. (referred as HTSC). In the project activity, a total of 51 energy meters
(or 51 HTSCs) are used to measure the net electricity supplied to the grid by all the 63 WECs.
All the WECs are not provided with individual high tension service connections and hence in
some cases electricity supplied by more than one WEC is measured through the same high
tension service connection. Apart from the recording at the WEC end, electricity export and
import from all the WECs in the wind farm (including non-PP WECSs) is also recorded at the
Enercon pooling substation? for the purpose of calculation of transmission loss.

The WEC SC nos. and the commissioning dates of the WECs are tabulated below:

Sr. No. HTSC no No of WECs Capacity (MW) DOC

1 4 x 800 3.2 29/09/2010
3376 5 x 800 4.0 02/03/2011

2 x 800 1.6 11/03/2011

2 3461 1 X 800 kW 0.8 28/12/2010
3 3462 1 X 800 kW 0.8 28/12/2010
4 3463 1 X 800 kW 0.8 28/12/2010
5 3464 1 X 800 kW 0.8 28/12/2010
6 3465 1 X 800 kW 0.8 28/12/2010
7 3466 1 X 800 kW 0.8 28/12/2010
8 3467 1 X 800 kW 0.8 28/12/2010
9 3470 2X 800 kW 0.8 31/12/2010
10 3500 1 X 800 kW 0.8 18/03/2011
11 3501 1 X 800 kW 0.8 18/03/2011

" This metering happens at 33 kV and is referred further in the report as WEC metering location
% This metering happens at 110 kV at the Enercon pooling substation and is referred further in the report as metering
at pooling substation.

10
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12 3502 1 X 800 kW 0.8 18/03/2011
13 3503 1 X 800 kW 0.8 18/03/2011
14 3504 1 X 800 kW 0.8 18/03/2011
15 3505 1 X 800 kW 0.8 18/03/2011
16 3506 1 X 800 kW 0.8 18/03/2011
17 3507 1 X 800 kW 0.8 18/03/2011
18 3508 1 X 800 kW 0.8 18/03/2011
19 3509 2X 800 kW 0.8 18/03/2011
20 3510 1 X 800 kW 0.8 18/03/2011
21 3511 1 X 800 kW 0.8 18/03/2011
22 3512 1 X 800 kW 0.8 18/03/2011
23 3513 1 X 800 kW 0.8 18/03/2011
24 3514 1 X 800 kW 0.8 18/03/2011
25 3515 1 X 800 kW 0.8 18/03/2011
26 3516 1 X 800 kW 0.8 18/03/2011
27 3517 1 X 800 kW 0.8 18/03/2011
28 3518 1 X 800 kW 0.8 18/03/2011
29 3519 1 X 800 kW 0.8 18/03/2011
30 3528 1 X 800 kW 0.8 22/03/2011
31 3768 1 X 800 kW 0.8 01/07/2011
32 3769 1 X800 kW 0.8 01/07/2011
33 3770 1 X 800 kW 0.8 01/07/2011
34 3771 1 X 800 kW 0.8 01/07/2011
35 3772 1 X 800 kW 0.8 01/07/2011
36 3773 1 X 800 kW 0.8 01/07/2011
37 3774 1 X 800 kW 0.8 01/07/2011
38 3775 1 X 800 kW 0.8 01/07/2011
39 3776 1 X 800 kW 0.8 01/07/2011
40 3777 1 X 800 kW 0.8 01/07/2011
41 3778 1 X 800 kW 0.8 01/07/2011
42 3779 1 X 800 kW 0.8 01/07/2011
43 3780 1 X 800 kW 0.8 010/7/2011
44 3781 1 X 800 kW 0.8 01/07/2011
45 3782 1 X 800 kW 0.8 01/07/2011
46 3783 1 X 800 kW 0.8 01/07/2011
47 3784 1 X 800 kW 0.8 01/07/2011
48 3785 1 X 800 kW 0.8 01/07/2011
49 3789 1 X 800 kW 0.8 11/07/2011
50 3790 1 X 800 kW 0.8 11/07/2011
51 3791 1 X 800 kW 0.8 11/07/2011

11
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The verification team based on the physical verification of site and documentary evidence is
able to confirm and conclude that:

a) There is no change in the effective output capacity due to increased installed capacity or
increased number of units, or installation of units with lower capacity or units with a
technology which is less advanced than that described in the PDD.

b) There is no addition of component or extension of technology.

c) There is no removal or addition of one (or more) site of a project activity registered with
multiple-sites.

The verification team also confirms that there has not been any change in the values of the
actual operational parameters during the current monitoring period.

The meter numbers and the calibration details are crosschecked by the calibration certificates
issued by the TNEB (/5/).

The details of meters installed at each HTSC connection is as follows:-

Last dates of . ,
, Accur calibration Callbratlp n

f’r. HTSC | Meter Serial Make acy before date _clur!ng Due' Date_ of

o no No. i Monitoring | Calibration
class momt?rmg Period
period

1 3376 TNUO04909 Premier 0.5s 11/03/2011 02/11/2012 | 01/11/2013
2 3461 HT2110167 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
3 3462 | HT2110162 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
4 3463 | HT2110156 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
5 3464 | HT2110161 Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
6 3465 | HT2110151 Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013
7 3466 | HT2110149 | Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013
8 3467 | HT2110153 | Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013
9 3470 TN901101 Premier 0.5s 08/11/2011 02/11/2012 | 01/11/2013
10 | 3500 | HT2110146 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
11 | 3501 HT2110143 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
12 | 3502 | HT2110152 | Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013
13 | 3503 | HT2110166 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
14 | 3504 | HT2110148 | Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013
15 | 3505 | HT2110154 | Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013
16 | 3506 | HT2110168 | Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013
17 | 3507 | HT2110144 | Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013
18 | 3508 | HT2110163 | Wallabey 0.2s 10/05/2011 03/11/2012 | 02/11/2013
19 | 3509 TNB04626 Premier 0.5s 18/03/2011 03/11/2012 | 02/11/2013
20 | 3510 | HT2110165 | Wallabey 0.2s 09/05/2011 03/11/2012 | 02/11/2013
21 | 3511 HT2110158 | Wallabey 0.2s 09/05/2011 03/11/2012 | 02/11/2013
22 | 3512 | HT2110157 | Wallabey 0.2s 09/05/2011 03/11/2012 | 02/11/2013
23 | 3513 | HT2110147 | Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013

12
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24 | 3514 | HT2110150 | Wallabey 0.2s 10/05/2011 02/11/2012 | 01/11/2013
25 | 3515 | HT2110159 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
26 | 3516 | HT2110164 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
27 | 3517 | HT2110142 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
28 | 3518 | HT2110160 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
29 | 3519 | HT2110145 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
30 | 3528 | HT2110155 | Wallabey 0.2s 09/05/2011 02/11/2012 | 01/11/2013
31 | 3768 | HT2110195 | Wallabey 0.2s 01/07/2011 02/11/2012 | 01/11/2013
32 | 3769 | HT2110220 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
33 | 3770 | HT2110196 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
34 | 3771 HT2110215 | Wallabey 0.2s 01/07/2011 02/11/2012 | 01/11/2013
35 | 3772 | HT2110219 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
36 | 3773 | HT2110216 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
37 | 3774 | HT2110169 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
38 | 3775 | HT2110191 Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
39 | 3776 | HT2110218 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
40 | 3777 | HT2110226 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
41 | 3778 | HT2110198 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
42 | 3779 | HT2110223 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
43 | 3780 | HT2110218 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
44 | 3781 HT2110229 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
45 | 3782 | HT2110206 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
46 | 3783 | HT2110211 Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
47 | 3784 | HT2110192 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
48 | 3785 | HT2110203 | Wallabey 0.2s 01/07/2011 03/11/2012 | 02/11/2013
49 | 3789 | HT2110225 | Wallabey 0.2s 11/07/2011 03/11/2012 | 02/11/2013
50 | 3790 | HT2110228 | Wallabey 0.2s 11/07/2011 03/11/2012 | 02/11/2013
51 | 3791 HT2110224 | Wallabey 0.2s 11/07/2011 03/11/2012 | 02/11/2013

The details of meters installed at Enercon pooling sub-station is as follows:-
, Accur Lz:ltigf;zts)r? f Calibrati_o n
Sr. | Meter | Meter Serial date during | Due Date of
No | type No. LT acy be_f ore Monitoring | Calibration
class momtf)rmg Period
period

1 rlr\:l(:tigr HT1100044 | Wallabey 0.2s 09/11/2011 07/12/2012 07/12/2013

> Chetck HT1100045 | Wallabey 0.2s 12/11/2011 09/12/2012 09/12/2013
meter

The verification team also reviewed the Monitoring report version 2 (/6/) and confirms that the
information provided in the Monitoring report is in accordance with that stated in the registered

PDD.
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[Management and Operation]

The PP has operated the Project as per the registered PDD. The monitoring organization has
been set up and all monitoring staffs have been trained. Meter reading records of all the meters
are based on continuously measurement and monthly recorded by the PP. The grid company
issues the Monthly statement to the PP every month to confirm the electricity exported to and
imported from the grid.

¥ Corresponding to the paragraph 228 of VVS version 03.0, Bureau Veritas Certification can
confirm that:

- The implementation of the Project is consistent with the registered PDD.
- The Project is operated as per the registered PDD by the PP.

3.3. Compliance of the monitoring plan with the monitoring
methodology including applicable tool(s) (232)

The verification team has verified the monitoring plan, including the data and parameters
required to be monitored, measurement procedures, monitoring frequency and QC/QA
procedures as described in the registered PDD.

The project activity is registered with methodology ACMO0002 version 12.1.0 (/3/) according to
which the net electricity supplied to the Grid by the renewable energy technology i.e. electricity
exported by the project activity to the Grid and the electricity imported from the grid is to be
monitored and measured. Accordingly, the monitoring plan of the registered PDD indicates that
the net electricity supplied to the Grid by the project activity (EGg,y) is calculated as the
difference between Electricity exported to the grid by the project activity (EGggory) and
Electricity imported from the grid to the project activity (EGimport,y) including transmission loss(Te).

The electricity generation is monitored through electronic tri-vector meter installed at each WEC
metering location (or each HTSC) as well as the energy meters (main and check) installed at the
pooling substation. The meters installed at each metering location are with an accuracy class of
either0.5s and 0.2s.

The grid emission factor (0.94515 tCO,/MWh) has been fixed ex-ante for the entire crediting period
in the registered PDD.

Hence the verification team concluded that no deviation request or revision request is required for
the current monitoring period.

§f Corresponding to the paragraph 232 of VVS version 03.0, Bureau Veritas Certification can
confirm that the monitoring plan is in accordance with the approved methodology including
applicable tool(s) applied by the Project.

3.4. Compliance of monitoring activities with the monitoring plan (235-
236)

Monitoring has been carried out in accordance with the monitoring plan contained in the
registered PDD.
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[Parameters and information flow]

The parameters required by the monitoring plan and how Bureau Veritas Certification has
verified the information flow (from data generation, aggregation, to recording, calculation and
reporting) for these parameters including the values in the monitoring report are described

below:

Parameters monitored:

Sr.
no.

Parameter

Data information flow

(1)

Electricity imported by
project activity to grid

recorded at 33kV
metering points
(Cluster meter)
(E Glmport, y)

The verification team noted that the electricity imported from
the grid to the project activity is recorded through Single
billing electronic meters owned by TNEB located at each
HTSC connection.

The electronic tri-vector meter measures the electricity
imported from the grid on a continuous basis and is recorded
by state utility on monthly basis.

The parameter energy imported from the grid by the project
activity (EGimport,y) is measured on a continuous basis and is
recorded and signed jointly by the recorded and signed jointly
by the personnel of TNEB and EIL.

The same value is reflected in the “Statement showing the
enerqy generated by the wind mill’ issued by Tamil Nadu
Generation and Distribution Corporation Limited (State Utility)
on a monthly basis.

The verification team has cross-checked and verified the
monthly statements (/7/) of all the WECs for all the months
during the entire monitoring period.

Since monthly statements are the certificate issued by the
state utility viz. Tamil Nadu Generation and Distribution
Corporation Limited hence the same is considered as
authentic and reliable.

Based on the above, the verification team concludes that the
monitoring of electricity imported from the grid by the project
activity is in line with the provision described in the monitoring
plan.

Electricity exported by
project activity to grid

recorded at 33kV
metering points
(Cluster meter)
(E GExport, y)

The verification team noted that the electricity exported to the
grid is recorded through Single billing electronic meters
owned by TNEB located at each HTSC connection.

The electronic tri-vector meter measures the electricity export
on continuous basis and is recorded by state utility on
monthly basis.

The parameter energy exported to the grid by the project
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activity (EGexporty) is measured on a continuous basis and is
recorded and signed jointly by the personnel of TNEB and
EIL.

The same value is reflected in the “Statement showing the
energy generated by the wind mill’ issued by Tamil Nadu
Generation and Distribution Corporation Limited (State Utility)
on a monthly basis.

The verification team has cross-checked and verified the
monthly statements (/7/) of all the WECs for all the months
during the entire crediting period.

Since monthly statements are the certificate issued by the
state utility viz. Tamil Nadu Generation and Distribution
Corporation Limited hence the same is considered as
authentic and reliable.

Based on the above, the verification team concludes that the
monitoring of electricity exported to grid by the project activity
is in line with the provision described in the monitoring plan.

Line loss between the
metering point at 33
kV metering points of
project activity and
the metering point at

110 kV at the
ENERCON pooling
substation (Tg)

Apart from metering at the WEC metering location (33 kV),
joint meter reading is also taken at the pooling Enercon
substation (110 kV) by representatives of the state utility and
the PP.

The electricity measured at the substation represents the
electricity supplied by the entire wind farm (including Non-PP
WEC), hence a transmission loss® is calculated for the
cumulative generation and the transmission loss percentage
is applied to calculate the net energy export from each WEC
metering location. The cumulative transmission loss is
calculated in the following manner:

Z= ((X1+X2+X3+X4+....Xn) =Y) / (X1+X2+X3+X4+.....Xn)
x 100%
Where,
Z = Percentage Line loss incurred in Line between the

meters located at 33 kV metering point (including the
machines of the project activity and other project developers)
and the meters located at 110kV metering point (bulk meter:
main and check) at high voltage side of receiving sub-station.

(X1+X2+X3+X4+....Xn) = Summation of meter readings
(Export- Import) at 33 kV metering points for all the project
developers connected to receiving substation (including the

® This calculation is performed by the state utility

16




BUREAU VERITAS CERTIFICATION

Report No: BVC/India -VR/577.49/2013 rev. 01

VERIFICATION REPORT

machines of the project activity and other project developers)

Xn = Net Export (Export — Import) Reading (Xi) noted at
energy meter installed at 33kV metering point where i vary
from 1 to n which represents the meters connected to project
activity and other project developers. X1, X2, X3,...Xn are the
meters that are installed at 33kV metering point (including the
machines of the project activity and other project developers)
and further connected to the receiving substation at 110 kV
by internally connected lines.

Y = Net Export (Export-Import) Reading at bulk meter
installed at high voltage side of transformer of the receiving
sub-station at 110 kV connecting machines of the project
activity and other project developers.

Therefore Line Loss for the project activity (between 33kV &
110kV metering point) is calculated as follows:-

Line Loss (Tg) = Z x Net Export recorded at 33 kV metering
point of project activity.

TE =ZXx ( EGExport,v - EGlmport,y )

Net electricity
supplied to the grid by
the project (EGp,,)

Based on the monitored parameters as described above, the
net electricity supplied to the grid is calculated as per the
following formula by the state utility:

E GPJ,y =E GExpon‘,y -E GImport,y = TE
Where

EGexporty — Electricity exported by project activity to grid
recorded at WEC metering location

EGimporty — Electricity imported by project activity from grid
recorded at WEC metering location

Te — Line loss between WEC metering location of project
activity and the metering point at 110 kV at the ENERCON
pooling substation.

The verification team has cross-checked the value of
EGEexporty: EGimporty and Tg from the monthly statements
(/7/) of all the HTSCs for all the months during the entire
monitoring period and found them to be appropriate.

Since monthly statements are the certificate issued by the
state utility viz. Tamil Nadu Generation and Distribution
Corporation Limited hence the same is considered as
authentic and reliable.
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Based on the above, the verification team concludes that the
monitoring of net electricity exported to grid by the project
activity is in line with the provision described in the monitoring
plan.

Parameters determined ex-ante:
(1) EFgig.cmy emission factor of the southern regional grid

The emission factor of the Project has been determined ex-ante in the registered PDD. The
emission factor used in the monitoring report has been verified against the PDD and found them
to be consistent.

g Corresponding to the paragraph 235 and 236 of VVS version 03.0, Bureau Veritas
Certification can confirm that:

- The monitoring has been carried out in accordance with the monitoring plan contained in
the registered PDD.

- All parameters required by the monitoring plan have been sufficiently monitored and
correctly listed. The monitored data for required parameters have been verified by checking
the whole information flow.

3.5. Compliance with the calibration frequency requirements for
measuring instruments (243)

Details of calibration frequency of measuring equipment

Baseline emission parameters

Sr. Parameter Details

no.

(1) | Net Monitoring equipment — (or energy meters) installed at each HTSC
electricity connection and the pooling sub-station which are used to measure

supplied to | the net electricity exported to the grid are of 0.2s and 0.5s accuracy
the grid by | class and are under the control of the state electricity utility.

the project
(EGp,,) Calibration frequency — All the energy meters have been calibrated
and details of calibration of all the energy meters for the entire
monitoring period has been included in section C of the monitoring
report. The verification team has cross-checked the records of
calibration (/5/) of all the energy meters for the entire monitoring
period and found them to be appropriate.

From reviewing each of the calibration certificates, the verification
team was able to confirm that test results for all the energy meters
are satisfactory and that the meters have operated within the
permissible error limit.

The procedure followed in case of delay in meter calibration is
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| | described below.

Hence, in line with the above the verification team confirms that the calibration frequency has
been carried out in accordance with the national standards and EB guidance.

[Calibration frequency]
The calibration frequency fulfills the requirement as described in the monitoring plan and is in
compliance with the national standard/8/.

During the site visit, while reviewing the meter details of all the HTSCs, the verification team
noted that the energy meters for following HTSCs were changed. The details are provided
below:

WEC HTSC no. | Old meter | New meter | Meter change | Reason for
number number date meter change
3776 HT2110214 HT2110218 22/05/2012 No display of
meter reading

It is identified that the calibration has been delayed during the monitoring period. A conservative
approach is adopted in the calculation of emission reductions as follows:

Conservative approach to calculate the net electricity supplied has been followed in line with EB
52 Annex 60 wherever applicable as follows:

Measured Value Parameter Error identified | Corrected values
during calibration
X MWh Electricity export 1% X (1 -Max . permissible
error%/100)
X MWh Electricity import 1% X (1+Max . permissible
error%/100)

As per the calibration records available after the delayed calibration, the energy meters were
found to be within maximum permissible error and hence for the above procedure the maximum
permissible error of energy meters viz. either 2% or +5% was used. The verification team also
raised CL 2 and CL 3 to address the issue of delayed calibration.

Separate sub-sheet has been included in the ER spreadsheet which specifies the details of all
energy meters and the time period for which the calibration was delayed. Also included is the
period for which error factor is applied.

For example...energy meter for HTSC 3461 was calibrated on 09/05/2011 and recent
calibration was done in 02/11/2012, so to cover maximum period; complete months of May-
2012 (covering a period from 17/04/2012 to 17/05/2012) to Nov-12(11/10/2012 to 14/11/2012)
covering a period from were considered while applying correction factor.

Corresponding to the paragraph 243 of VVS version 03.0, Bureau Veritas Certification can
confirm that:
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- For calibration that has been delayed, the conservative approach is adopted in the
calculation of emission reductions and deemed as appropriate.

3.6. Assessment of data and calculation of emission reductions (246)
A complete set of data for the specified monitoring period is available.

The critical parameter used for the determination of the Emission Reductions is the net
electricity supplied to the grid by the Project. The data pertaining to the above parameter are
maintained in the identified records. All the data are in compliance with that stated in the
Monitoring Report version 02.

As per the methodology ACMO0002 version 12.1.0 and the registered PDD, the emission
reductions for the Project are calculated as the baseline emissions minus the project emissions.
Hence the emission reduction is determined by the following formula:

ER, = BE,-PE,
Where,

ERy: Emission reductions
BE,: Baseline emissions
PE,: Project emissions

The data used for calculation of the GHG emission reductions are as follows:

a) The net electricity exported to the grid by the project activity
b) The southern regional grid emission factor.

As per the monitoring plan of the registered PDD, the following complete data set was required
for the specified monitoring period to calculate the GHG emission reductions resulting from the
project activity-

Baseline emission

Parameter Source

Net electricity supplied to the | Statement showing the energy generated by
grid by the project (EGp,,) the wind mill

All the monthly Statements showing the energy generated
by the project activity wind mills for the current monitoring
period have been cross-checked by the verification team.

The value in the statement is aggregated to calculate the
net electricity exported to the grid by the project activity.
The PP has included a separate worksheet in the ER
calculation spreadsheet (/9/), which mentions monthly
statement readings for the project activity for the current
monitoring period separately for each billing month.

20



BUREAU VERITAS CERTIFICATION

Report No: BVC/India -VR/577.49/2013 rev. 01

VERIFICATION REPORT

The verification team confirms that complete data set for all the above mentioned monitored
parameters is available for the current monitoring period and hence any theoretical assumption
or request for deviation was not required before submitting the request for issuance.

Cross check of information in monitoring report

The information in the monitoring report has been cross-checked through other documentary
evidence as explained below:

Baseline emission

Parameter Cross-check Source
Net electricity supplied to the | The value of net electricity supplied to the grid as reflected
grid by the project (EGp,,) in the monthly statements has been compared with the
invoices submitted to TNEB (/10/).

Calculation procedure of baseline emissions, project emissions and leakage

Baseline Baseline emission calculations have been done in the monitoring report as
emissions per the following equation -

BE, = EGp,,, * EFgia,cm,y

Where —

BE, — Baseline emissions

EGp,, — Net electricity supplied to the grid by the project activity
EFgiq,cmy — Baseline emission factor for southern regional grid

The above mentioned calculation procedure is in line with the procedure
described in the registered PDD.

Project Not applicable since there are no emissions attributed to the project activity
emissions outside the project boundary.
Leakage Not applicable since there are no emissions attributed to the project activity

outside the project boundary.

The verification team confirms that appropriate methods and formulae for calculating baseline
emissions have been followed.

Emission factor and default values

Baseline emission factor of southern regional grid - The emission factor taken for the
calculation of baseline emissions (0.94515 tCO,/MWh) is determined ex-ante and fixed for the
crediting period. The same is in line with the registered PDD.

The verification team confirms that the emission factor is in line with the requirement of the
applied methodology and associated tools.
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[Comparison of ERs]

The annual estimated emission reductions are 103612 tCO.e as per the registered PDD. The
actual operation period of the Project in the monitoring period is 298 days. The corresponding
estimate in the monitoring period are (103612/365) x (298) = 84593 tCO.e. The actual emission
reductions are 16.17 % higher than the estimated value in the monitoring period.

The verification team noted that the selected monitoring period (18/02/2012 to 11/12/2012)
considers the peak wind season i.e. from May-2012 to October-2012 i.e. six months out of total
ten months of monitoring period. The peak wind season in Tamil Nadu was also confirmed
through interview with the officials of TANGEDCO.

Further, when full year duration (12 months) is considered i.e. from Jan 2012 to December
2012, the amount of emission reduction is 101,044 tCO,e, which is still less than the estimated
value of 103,612 tCO,e for the same duration in the registered PDD. Hence the verification
team concluded that higher generation for this monitoring period is only due to majority
coverage of peak wind season, which covers a major duration of the monitoring period.

g Corresponding to the paragraph 246 of VVS version 03.0, Bureau Veritas Certification can
confirm that:

- Data used for the determination of the emission reductions are available and monitored in
accordance with the monitoring plan contained in the registered PDD.

- Information and data provided in the monitoring report have been cross-checked with other
sources such as plant logbooks, inventories, purchase records, laboratory analysis.

- Appropriate methods and formulae for calculating baseline emissions, project emissions
and leakage have been followed.

- Assumptions, emission factors and default values that were applied in the calculations have
been justified.

4. VERIFICATION OPINION

Bureau Veritas Certification has performed the 2™ periodic verification of “Vaayu India Wind
Power Project in Tamil Nadu” CDM Registration Reference Number 4930, which is located in
Vagaikulam, Kuruchikulam, Ettankulam, Kalakudi, Muthammalpuram, Ukkirankottai villages in
Tirunelveli district of Tamil Nadu State in India, and applying the methodology ACMO0002 version
12.1.0. The verification was performed based on the requirements set by the CDM and relevant
guidance provided by CMP and the CDM Executive Board.

The verification consisted of the following three phases: i) desk review of the project design, the
baseline and monitoring plan; ii) follow-up interviews with project stakeholders; iii) resolution of
outstanding issues and the issuance of the final verification report and opinion.

The management of Vaayu (India) Power Corporation Private Limited is responsible for the
preparation of the GHG emissions data and the reported GHG emission reductions of the
project on the basis set out within the monitoring plan contained in the registered PDD. The
development and maintenance of records and reporting procedures in accordance with that
plan, including the calculation and determination of GHG emission reductions from the project,
is the responsibility of the management of the project.
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Bureau Veritas Certification has verified the project Monitoring Report version 02 dated
28/03/2013 for the reporting period as indicated below. Bureau Veritas Certification confirms
that the project is implemented as described in the validated and registered project design
documents. Installed equipments being essential for generating emission reductions run reliably
and are calibrated appropriately. The monitoring system is in place and the Project is generating
GHG emission reductions as a CDM project.

Bureau Veritas Certification can confirm that the GHG emission reductions are calculated
without material misstatements. Our opinion relates to the projects' GHG emissions and
resulting GHG emission reductions reported and related to the validated and registered project
baseline, approved monitoring plan and its associated documents. Based on the evidence and
information that are considered necessary to guarantee that GHG emission reductions are
appropriately calculated, Bureau Veritas Certification confirms the following statement:

Reporting period: 18/02/2012 to 11/12/2012
Baseline emissions: 98,269 t CO, equivalents
Project emissions: 0t CO, equivalents
Leakage emissions: 0t CO, equivalents
Emission Reductions: 98,269 t CO, equivalents
r'ugll._:-:rl,n-..;l J:T -E:A{.;L- ﬁih. ’/-’\ - 7 (}'
- -
T e e
/"Zpﬂ__ -
Mr. Sanjay Patankar Mr. Anurag Juyal
Internal Technical Reviewer Team Leader
12/04/2013 12/04/2013
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5. REFERENCES
Documents reviewed:
/1/ Registered PDD version 04 dated 15/03/2011, UNFCCC ref no. 4930
12/ Validation Report dated 16/06/2011
13/ ACMO0002 / version 12.1.0 “Consolidated baseline methodology for grid-connected
electricity generation from renewable sources”
14/ Commissioning certificate of all the WECs
/5/ Calibration certificates of all the energy meters for the year 2011 and 2012.
16/ Monitoring Report version 02, dated 28/03/2013
17/ Monthly statement showing the energy generated by the wind mill issued by Tamil
Nadu Generation and Distribution Corporation Limited for the entire monitoring period
18/ CEA metering regulations
19/ ER Calculation Spreadsheet version 02, dated 28/03/2013
/10/ | Invoices submitted to TANGEDCO for the entire monitoring period
Persons interviewed:
Vaayu (India) Power Corporation Private Limited
/1/ Mr. M Paramasivam
12/ Mr. S. Jaiprakash
Wind World India Limited
13/ Mr. Bhupendra
Verma
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