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1 INTRODUCTION

Chamoli Hydro Power Pvt. Ltd has commissioned DNWn@te Change Services AS (DNV)
to carry out the verification and certification ehission reductions reported for the “5 MW
Debal Grid-connected Hydroelectric Project in Udtazhal, India” (the project) in the period
15 March 2010 to 31 March 2011. This report corgdive findings from the verification and
a certification statement for the certified emissieductions.

1.1 Objective

Verification is the periodic independent review ad postdetermination by a Designated
Operational Entity (DOE) of the monitored reducidn GHG emissions that have occurred
as a result of the registered CDM project actiditying a defined monitoring period.

Certification is the written assurance by a DOH,tHaring a specific period in time, a project
activity achieved the emission reductions as \atifi

The objective of this verification was to verify caertify emission reductions reported for
the “5 MW Debal Grid-connected Hydroelectric ProjecUttaranchal, India” for the period
15 March 2010 to 31 March 2011.

1.2 Scope

The scope of the verification is:

» To verify that actual monitoring systems and praced are in compliance with
the monitoring systems and procedures describ#teimonitoring plan.

* To evaluate the GHG emission reduction data andesgpa conclusion with a
reasonable level of assurance about whether tloeteghpGHG emission reduction
data is free from material misstatement.

» To verify that reported GHG emission data is sidfitly supported by evidence.

The verification shall ensure that reported emisseductions are complete and accurate in
order to be certified.

1.3 Description of the project activity

Project Parties: India (Host Party)

Title of project activity: 5 MW Debal Grid-connecteHydroelectric Project in
Uttaranchal, India

UNFCCC registration No: 2965

UNFCCC registration date: 15 March 2010

Baseline and

monitoring methodology AMS-I.D (version 13)

Project Participant: Chamoli Hydro Power Pvt. Ltdni Host Party India

Location of the project activity: ~ The project adyvis located in the village Debal of
Narain Bagar taluk of Chamoli district in the staig
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Uttarakhand that forms part of the integrated rerih
eastern, western and north-eastern (NEWNE) regigmil
of India. The geographical coordinates of the proje
location is 30° 3" N latitude and 79° 33'10” E |dtugle.

Project’s crediting period: 15 March 2010 to 14rbka2020 (fixed crediting period)
Period verified in this verification: 15 March 20i®31 March 2011

1.4 Methodology for determining emission reductions

According to the applied methodology AMS-I.D, versil3 /29/ and revised Project Design
Document approved by UNFCCC on 17 February 2012ti#&/ emission reductions for the
project are determined as the difference betweeibdiseline emissions, project emissions and
leakage:

ER=BE,-PE - Ly
Baseline emissionsThe project’s baseline emissions are determindgdeaproduct of the net

electricity supplied to the integrated NEWNE regibgrid of India by the project activity and
the combined margin emission factor of the integdt EWNE regional grid of India.

BE, = EG, XEF,
Where,

EG, is the net electricity supplied to the integrateBVWINE regional grid of India by the

project activity. The net electricity supplied teetintegrated NEWNE regional grid of India is
calculated as a difference of electricity exportedhe integrated NEWNE regional grid of
India by the project activity (EGport, y and electricity imported from the integrated NE®N

regional grid of India by the project activity (Eport, y). The electricity exported/imported
to/from grid is monitored continuously and recordeintly by the representatives of UPCL
and Chamoli Hydro Power Pvt. Ltd on monthly basisthe form of joint meter reading

certificates /8/.

EFyis the combined margin emission factor of the irdégd NEWNE regional grid of India
to which the project is connected and was detemhiaed validatedex-anteas 810.46
tCO,/GWh and will not be updated during the entire dixeediting period /5/.

Project Emissions: The project activity is equipped with3 kVA diesel generator to meet
emergency power requirement of the power plant.ceeemission due to diesel consumption
in diesel generator has been considered as prejeissions /2/. The project emissions are
calculated as:

PE gieseli = Fiyy X Densityi X NCV4yiesel XEFco2 X OXID /10"6 (|n tCOze).

Where,

Fiy = Quantity of diesel consumed in diesel generatoring the verification period,
measured via level gauge installed at diesel gemetank and recorded in diesel generator
log book on daily basis and aggregated on montagysy15/.

Density; = Density of diesel, fixe@x-antebased on the fuel characteristics published by the
IOCL (one of the major manufacturer and suppliediesel in India) and the value applied is
0.845 Kg/Liter /13/.

NCViesel = Net calorific value of diesel, fixeelx-antebased on the IPCC 2006 upper bound
value at 95% confidence interval and the valueiadps 43.3 TJ/Gg /14/.
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EFcoz2i = Emission factor of diesel, fixeek-antebased on the IPCC 2006 upper bound value
at 95% confidence interval and the value applied@4.8 tCQ/TJ /14/.

OXID = oxidation factor of diesel, as per IPCC 2006r 1 sectoral approach, the oxidation
factor of diesel is already taken into account eiwhlculating the emission factor for diesel.
Hence no separate value for oxidation factor okelids required to be used for project
emission calculation/14/.

Leakage: as theproject activityis new grid connected project and involves instialia of
new equipments leakage is considered to be zeatsasstated in the revised Project Design
Document approved by UNFCCC on 17 February 2012 /5/

Therefore, the emission reductions are accounted as
Emission Reduction (ER) = Baseline emission — Rta@enissions.
ERy =BEy — PEy

2 METHODOLOGY

The verification of the emission reductions hasassd all factors and issues that constitute
the basis for emission reductions from the projébese include:

* Review of project documentation; including the stgied PDD /3/, validation report
/4/, applied version of methodology (AMS-I.D, vensil3) /29/, monitoring reports
(webhosted version 01 dated 08 July 2011 /1/ axad fiersion 02 dated 23 April 2012
/1/), emission reduction spreadsheets (initial ivard1l and final version 02) /2/,
revised project design document approved by UNFQ@CL7 February 2012 /5/,
validation opinion on combined notification/requést approval of changes from the
project activity as described in the registeredgmiodesign document and request for
revision of monitoring plan approved by UNFCCC ahFebruary 2012 /6/.

* The actual installed capacity of the project attiis 5 MW; consisting of two
Synchronous generators with a rated capacity of MW each coupled to two
horizontal Francis turbines with capacity 2.5 MWeled10/ and is in conformance
with the descriptions provided in the revised projdesign document approved by
UNFCCC on 17 February 2012 /5/.

* Monitoring of parameters are in conformance with tlescriptions provided in the
revised project design document approved by UNF@GQ7 February 2012 /5/ and
verification of all factors and issues that conséitthe basis for emission reductions
are in conformance with the descriptions providedthe revised project design
document approved by UNFCCC on 17 February 2012TH# revised project design
document approved by UNFCCC on 17 February 201@imes|following parameters
to be monitored :

a) Combined margin emission factor of integrated NE¥Vi¢gional grid of India
(ER): Determined and validateeix-anteas 810.46 tC&GWh and will not be
updated during the entire fixed crediting period /5

b) Density of diesel (density): Fixed ex-antebased on the fuel characteristics
published by the Indian Oil Corporation Limited éonf the major manufacturer
and supplier of diesel in India) and the value eggpis 0.845 Kg/Liter /13/.

Page 3




DET NORSKE VERITAS i g
Report No: 2012-9201, rev. 02

VERIFICATION/ CERTIFICATION REPORT DNV
c) Net calorific value of diesel (NCViese): Fixed ex-antebased on the IPCC 2006

d)

f)

g)

h)

)

upper bound value at 95% confidence interval ardviiiue applied is 43.3 TJ/Gg
114.

Emission factor of diesel (Efo; ): Fixedex-antebased on the IPCC 2006 upper
bound value at 95% confidence interval and theevajplied is 74.8 tCTJ /14/.

Oxidation factor of diesel (OXID): As per IPCC BUier 1 sectoral approach,
the oxidation factor of diesel is already takeroiatcount while calculating the
emission factor for diesel. Hence no separate Viaiuexidation factor of diesel is
required to be used for project emission calcutatial/.

Total electricity generated by the project acWi(EG g10ss ): The total electricity
generated by the project activity is measured oaowotisly via calibrated energy
meters of 1.0 accuracy class and recorded on da#ys in plant log books and
aggregated on monthly basis /16/.

Auxiliary electricity consumption of the projectctavity (EG auxiiary y): The
auxiliary electricity consumption of the projecttiaity is measured continuously
via calibrated energy meter of 1.0 accuracy clasks racorded on daily basis in
plant log books and aggregated on monthly basis /17

Electricity supplied to the grid by the projectigity (EG exporty): The electricity
supplied to the grid by the project activity is reged continuously via one set of
calibrated main and check meters of 0.2s accurdagscinstalled at grid
interconnection point and recorded on monthly basithe form of joint meter
reading certificates issued by Uttarakhand Powerp@ation Limited (UPCL)
and aggregated on annual basis /8/.

Electricity imported to the project activity fronrtig (EG importy): The electricity
imported by the project activity from grid is messai continuously via one set of
calibrated main and check meters of 0.2s accurdags cinstalled at grid
interconnection point and recorded on monthly basithe form of joint meter
reading certificates issued by Uttarakhand Powerp@ation Limited (UPCL)
and aggregated on annual basis /8/.

Quantity of fossil fuel type i (diesel) combustedthe project plant (Fy): The
guantity of diesel combusted in the diesel genetiatmeasured using level gauge
installed at diesel generator tank and recordediadlg basis in plant log books and
aggregated on monthly basis /15/.

The verification process has been performed basdteorecommendations in the Validation
and Verification Manual (version 1.2) /28/.
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Verification team

Type of involvement
X
— (D)
A
5| 8| g
= c| @] &
(O] o e
Sle| 25|88
12|z 2|«
x| 2| Oo| © E -
81218 5| 9| «
Role Last Name First Name Country |Q| 9| x| 0| F|F
Team leader Srivastava Gaurav India VIV v |V v
(Verifier)
Verifier Kumaraswamy| Chandrashekara India v vV
Assessor under | Kulkarni Anand.S India VI v |V v
training
Technical SM Wan Hasliza Malaysia v v
reviewer Jamaluddin
Duration of verification
Monitoring report publication: 20 July 2011
Preparations: 22 July 2011 to 29 July 2011
On-site verification: 11 August 2011

Reporting, calculation checks and QA/QC: From 1&usi 2011 to 23 May 2012

2.1 Review of documentation

The basis for the verification has been the moimigpreport for the period 15 March 2010 to
31 March 2011 (webhosted version 01 dated 08 Judyl Z2nd final version 02 dated 23 April
2012) /1/. In addition to the monitoring reporte ttmission reduction calculation provided in
the form of spreadsheets (version 01 dated 082yl and final version 02 dated 23 April
2012) /2/ submitted by Chamoli Hydro Power Pvt. ,Lwkere assessed as a part of the
verification.

In addition, the project’s registered Project Dasiocument version 04 dated 16 January
2010 /3/, the revised project design document aggatddy UNFCCC on 17 February 2012 /5/,
the project’s validation report version 04 datedR&bruary 2010 /4/ and validation opinion
on combined notification/request for approval ofambes from the project activity as
described in the registered project design docuraedtrequest for revision of monitoring
plan approved by UNFCCC on 17 February 2012 /6évadso assessed.

During the desk review, DNV has applied standarditang techniques to assess the quality
of information provided. The following activitiesere performed:

- Areview of the data and information presentedenfy their completeness;

- A review of the monitoring plan and monitoring medology, paying particular
attention to the frequency of measurements, thditguaf metering equipment
including calibration requirements, and the quaktysurance and quality control
procedures; and
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- An evaluation of data management and the qualigurasce and quality control
system in the context of their influence on theagation and reporting of emission
reductions.

The data presented in the monitoring report wesessed in detail by a thorough review of
the detailed project documentation and electrigigneration records /8/ & /16/, diesel
consumption records /15/, diesel purchase invoid®s, interviews with personnel at
Chamoli Hydro Power Pvt. Ltd /39/-/46/, collectiasf measurements, observation of
established monitoring and reporting practices asgkssment of the reliability of monitoring
equipments. This has enabled the verification téarassess the accuracy acmmpleteness of
reported monitoring results and verify the corregplication of the approvednonitoring
methodology AMS-I.D version 189/. Data from other sources include the combined imarg
emission factor of integrated NEWNE regional grifdldia /19/, density of diesel /13/, net
calorific value of diesel and emission factor ofs#l /14/ DNV confirms that all these
parameters are fixeéx-antethe value applied are consistent with revigagoject design
document approved by UNFCCC on 17 February 2012 /5/

2.2 Site visit

Detailed verification of all data contained in tm@nitoring report was performed during the
site visit by DNV at the hydroelectric plant of Ghali Hydro Power Pvt. Ltd on 11 August
2011. The key personnel of the project were ingareid or assisted the verification team /39/-
146/.

Interviewed Interview topics
organisation

Chamoli Hydro » Whether the project has been implemented as planned
Power Pvt. Ltd » Calculation of emission reductions
» Adherence to monitoring plan as established in rémgistered
PDD.

» Management procedures like internal audits andevevito
minimise uncertainties in data monitoring and datmagement.
Calibration records

Project performance

Resources, training needs and procedures for operand
maintenance.

Y V VY

During the on-site assessment, DNV has applieddatanauditing techniques to assess the
quality of information provided. The following asjie of the CDM project activity have been
verified:

- The implementation and operation of the CDM progattvity as described in revised
PDD approved by UNFCCC on 17 February 2012 /5/;

- The information flow for generating, aggregatingd ameporting of the monitoring
parameters as described in revised PDD approvedN#yCCC on 17 February 2012
/5/; and
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- The operational and data collection proceduresimptemented in accordance with
the monitoring plan in the revised PDD approvedUWFCCC on 17 February 2012
/51.

Further, the following activities were performed:

- A cross-check between information provided in thenitoring report and data from
other sources; e.g. monthly electricity sales iogsiand payment received against
electricity sold /7/;

- A check of the monitoring equipment including cedition performance /20/-/23/ and
observations of monitoring practices against thguirements of the revised PDD
approved by UNFCCC on 17 February 2012 /5/ andéthected methodology;

- A review of calculations and assumptions made iterdening the GHG data and
emission reductions /2/; and

- An identification that quality control and qualigssurance procedures in place to
prevent or identify and correct any errors or omiss in the reported monitoring
parameters /26/.

The data presented in the monitoring report wassassl by review of the detailed project
documentation and electricity generation record& /&6/, diesel consumption records /15/,
diesel purchase invoices /18/, as well as by wgers with personnel at Chamoli Hydro
Power Pvt. Ltd /39/-/46/ and observation of coileetof measurements, observation of
established monitoring and reporting practices asskssment of the reliability of monitoring
equipment. This has enabled the verification teamssess the accuracy and completeness of
reported monitoring results; to verify the applicatof the approved monitoring methodology
and the determination of the emission reductions.

In addition, all parameters required by the momiprmethodology AMS-I.D, version 13
/20/, and the management system were assessed theisite visit.

2.3 Reporting of findings
A corrective action request (CAR) is issued, where:

i.  Non-conformities with the monitoring plan or metltmby are found in monitoring
and reporting, or if the evidence provided to prowaformity is insufficient;
ii. Mistakes have been made in applying assumptiona, atacalculations of emission
reductions which will impair the estimate of emigssreductions;
iii.  Issues identified in a FAR during validation to\weified during verification have not
been resolved by the project participants.

A clarification request (CL) shall be raised ifonfnation is insufficient or not clear enough to
determine whether the applicable CDM requiremeatelbeen met.

A forward action request (FAR) is issued for acsighthe monitoring and reporting require
attention and/or adjustment for the next monitopegod.

During this verification, 5 CARs and 2 CLs have médentified. The CARs and CLs were
satisfactorily addressed by Chamoli Hydro Power. Rl by seeking an approval from
UNFCCC for notification/request for approval of cdgas from the project activity as
described in the registered project design docuraedtrequest for revision of monitoring
plan and subsequently by revising the monitorimgpreand emission reduction spreadsheet.
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No forward action requests were identified durihg turrent verification period (refer to
Appendix A of this report)

3 VERIFICATION FINDINGS

This section summarises the findings from the igaifon of the emission reductions reported
for the “5 MW Debal Grid-connected Hydroelectricofect in Uttaranchal, India” for the
period 15 March 2010 to 31 March 2011.

3.1 Remaining issues, FARs from previous validation /erification

This is the first verification of the project adtiv after its registration with the UNFCCC on
15 March 2010. According to the validation repdft ho CAR, CLs or FAR were required to
be closed out during verification.

3.2 Project implementation

During the site visit conducted on 11 August 20ijas found by the verification team that
some features of the project activity, monitorirmuipments installed at project site and the
monitoring practice practised at project site i$ inocompliance with the registered PDD /3/
(refer CAR 1 and CAR 2 provided in Appendix A ofisttreport). Hence, DNV raised a
corrective action request and requested projegigorent to submit a notification of changes
from the project activity as described in the resgsd project design document and request
for revision of monitoring plan to UNFCCC. On 3Indary 2012 an updated PDD along with
the validation opinion on notification of changesm the project activity as described in the
registered project design document and requesefasion of monitoring plan was submitted
to UNFCCC, which was approved on 17 February 2612 /6/.

DNV confirms that the project implementation isancordance with the project description
contained in project design document approved ofrdbtuary 2012 /5/ and the validation
opinion on the changes in the registered PDD issaredB1 January 2012 by DNV and
approved by CDM EB on 17 February 2012 /6/. Thefication team confirmed through
visual inspection and document review that all ptgideatures of the proposed CDM project
activity including data collection systems and atm systems have been implemented in
accordance with the revised project design documgptoved on 17 February 2012 /5/.

The project activity harnesses the hydro potentiahilable at project site to generate
electricity and supply it to the integrated NEWNdgional grid of India. The project activity

has an aggregated installed capacity of 5 MW ctingi®f two synchronous generators with
a rated capacity of 2.5 MW each coupled to twozmnial Francis turbines with capacity 2.5
MW each /10/. The project activity was synchronitedntegrated NEWNE grid on 21 July

2007 /9/ and commercial operation of exporting postarted on 21 July 2007 /12/ prior to its
CDM registration on 15 March 2010; thus, only theission reductions occurred from 15
March 2010 have been claimed. The selected momgqgreriod 15 March 2010 to 31 March
2011 is within the fixed crediting period of 15 M&ar2010 to 14 March 2020.

The project activity sells power to UPCL, which hsigned a power purchase agreement
(PPA) with the plant /11/. The project boundaried all key equipments are in line with the
revised project design document approved on 17uaepr2012 /5/. DNV confirmed during
the site visit that the CDM project is completefyeoational. DNV has verified the nameplate
capacity of each turbine and generator installethetplant site. The key details of the plant
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equipment are provided below:

Equipment Specifications:

Turbines: Generators:

Quantity: 2 Nos. Quantity: 2 Nos.

Make: Boving Fouress Ltd. Make: WEG

Type: Horizontal Francis Model: SSA710

Rated discharge: 14%sec Sl. No: 156668 and 156669
Rated Power: 2.5 MW Capacity 1 3.125 MVA
Spee: 600 RPN Power factor : 0.€

Voltage 16600 \

Rated speed : 600 RPM
Frequency :50 Hz

Power Transformer Auxiliary Transformer

Sl. No.: ST-34683 Sl. No. . ST-34701
Type: ONTR 6500/3 Capacity : 160 kVA
Capacity: 6500 kVA Frequency : 50 H:
Frequency: 50 + Step dowr :33000/415)

Step up: 6.6/33 KV

Diesel Generator

Make: Kirloskar

Capacity: 63 kVA

Frequency: 50

Volts: 41¢

Power Factor: O

Tank Capacity: 145 Litres

3.3 Information (data and variables) provided in the maitoring report

that is different from that stated in the registerel PDD

During the current verification period (15 March1®20to 31 March 2011) the project activity
has supplied 18.98 GWh of net electricity (befopplging the correction factor due to delay
in calibrations) to the integrated NEWNE regiogad of India in comparison to 30.83 GWh
of net electricity estimated in the revised PDD rappd on 17 February 2012 /5/ (for 382
days), the variation is deemed to be within a neable range considering outages of 5289
hours and 35 minutes for Unit-l and 2769 hours 2@ianinutes for Unit-11 /24/. It has been
confirmed by DNV that the maximum output capacigs mot been exceeded on any given
month during the monitoring perig¢d5 March 2010 to 31 March 2011)

The variation in net electricity supplied to thaeigrated NEWNE regional grid of India
figures has resulted in corresponding reductioamission reduction achieved by the project
activity in comparison to the estimates providedh@ revised PDD approved on 17 February
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2012 /5/. The emissions reductions reported in tdmitoring period are 15 359 tonnes of
CO; equivalents in the period from 15 March 2010 toMdrch 2011 (i.e. 382 days). The
yearly expected emission reductions in the approeged PDD are 23 880 tonnes of £LO
equivalents, which corresponds to the emissionatiohs of 24 992 tCé in 382 days, and
hence the reported emission reductions 15 35%¢@@ 38.55% lower than the expected.

There is no other variation observed during theesurverification except the one mentioned
above that is different from what has been statdtie revised PDD approved on 17 February
2012 /51

3.4 Compliance of monitoring plan with monitoring methodology

DNV is able to confirm that the monitoring plan tained in the revised PDD approved on
17 February 2012 /5/ is in accordance with the @t methodology applied by the project
activity, i.e. AMS-1.D (version 13) /29/.

3.5 Compliance of monitoring with the monitoring plan

The monitoring has been carried out in accordantie the monitoring plan contained in the
revised PDD approved on 17 February 2012 /5/.

During the site visit conducted on 11 August 20 %as found by the verification team that
the monitoring equipments installed at project sitel the monitoring practice practised at
project site is not in compliance with the registerPDD /3/ (refer CAR 1 and CAR 2
provided in Appendix A of this report). Hence, DN¥ised a corrective action request and
requested project proponent to submit a notificattd changes from the project activity as
described in the registered project design docuraedtrequest for revision of monitoring
plan to UNFCCC. On 31 January 2012 an updated PDigavith the validation opinion on
notification of changes from the project activity @escribed in the registered project design
document and request for revision of monitoringiplas submitted to UNFCCC, which was
approved on 17 February 2012 /5/ & /6/. DNV confirtihat all parameters stated in the
validated monitoring plan contained in revised PBjfproved on 17 February 2012 /5/ are
monitored and reported appropriately. The reviseaitoring report /1/ lists each parameter
required by the monitoring plan and the informatifftow (i.e. from data generation,
aggregation, to recording, calculation and repgjtifor these parameters is provided in the
revised monitoring report. The information flow fibre each parameter in further verified in
the following sections. DNV confirms that no deigat to the monitoring plan has been
requested to CDM Executive Board for the curremifieation period.

3.5.1 Monitoring parameters

As required by the monitoring methodology AMS-1.@ersion 13) /29/ and monitoring plan
of the revised PDD approved on 17 February 2012nitmiang of parameters essentially
comprises:

Quantity of fossil fuel type (diesel) combusted itthe project plant (F 4y): The quantity of
diesel combusted in the diesel generator is medsmetinuously via level gauge installed at
diesel generator tank and recorded on daily basiplant log books and aggregated on
monthly basis /15/.

Total Electricity generated by the project activity (EG gr0ssy): Thetotal electricity generated
by the project activity is measured continuously ealibrated electronic energy meteder{al
No: B 3260957 connected to Unit-1 ai8&rial No:B 3260958 connected to Unit-1l) of 1.0
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accuracy class and recorded on daily basis in jgnbooks and aggregated on monthly basis
/116/.

Auxiliary electricity consumption of the project adivity (EG auiiary y): The auxiliary
electricity consumption of the project activityriseeasured continuously via calibrated energy
meter (Serial No: 19599TM1106) of 1.0 accuracy <lasd recorded on daily basis in plant
log books and aggregated on monthly basis /17/.

Electricity supplied to the grid by the project acivity (EG exporty): The electricity supplied
to the grid by the project activity is measured tearously via one set of calibrated bi-
directional main and check meters of 0.2s accudays installed at grid interconnection
point and recorded on monthly basis in the fornoaft meter reading certificates issued by
Uttarakhand Power Corporation Limited (UPCL) andragated on annual basis /8/.

VERIFICATION/ CERTIFICATION REPORT

Electricity imported from the grid by the project activity (EG import y): The electricity
imported from the grid by the project activity iseasured continuously via one set of
calibrated bi-directional main and check metersOdts accuracy class installed at grid
interconnection point and recorded on monthly basishe form of joint meter reading
certificates issued by Uttarakhand Power Corpamationited (UPCL) and aggregated on
annual basis /8/.

As per the power purchase agreement signed withLURQ/, the bi-directional energy
meters (main and check meter) used to monitor retégtexported/imported to/from grid is
to be calibrated on half yearly basis. Howevehais been noted that the calibration for main
meters with serial number 7007478 (used to motiierrelectricity exported to the grid for the
monitoring period 15 March 2010 to 31 August 2040Q 8039587 (used to monitor the
electricity exported to the grid for the monitoripgriod 01 September 2010 to 31 March
2011) were delayed. Though the subsequent caloratbnducted indicated that errors are
within the acceptable accuracy limit /22/.

Hence, the electricity exported and imported toffrihe grid has been adjusted by applying
the maximum inaccuracy level of the meters (0.2%}® measured value of the electricity
exported and imported, in line with the guidancevted by CDM EB “Guidelines for
assessing compliance with the calibration frequemmuirement version 1” (Annex-60 of
CDM-EB 52) /30/. A detailed working of applicatiof correction factor is provided below:

Verification Period : 15 March 2010 to 31 March 2011

Main meter serial number 7007478 8039587

Date of calibration 08 January 2010 28 July 2010

Due date of r-calibratior 07 July 201 27 January 20!

Period for which themeter hay 15 March 2010 to 3 01 September 2010 to 31 Matr
been used (to  monitg August 2010 2011

electricity export/import

to/from grid)

Period for which calibratio
was missing

08 July 2010 to 31 Augus
2010

28 January 2011 to 31 Mar
2011

Date on which thi
recalibration was performed

13 October 201

15 September 20

Error observed during tt

recalibration (Export/Import)

0.16%

0.12%
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Maximum permissible error of 0.2% 0.2%
the energy meter
Period for which correction | Since the joint meterSince the joint meter reading f

factor has been applied

reading for the month i
recorded on first day @

the month at 00:00 hour
As an

Element of
conservativeness

correction factor due t
delay in calibration ig
applied for the wholg
month (period from 1 Jul
2010 to 31 August 2010
12].

sthe month is recorded on first d
fof the month at 00:00 hours. A
san

Element of conservativene
correction factor due to delay
calibration is applied for th
pwhole month (period from
January 2011 to 31 March 201
2 [2].

y
)

Electricity exported as pe
JMR
Reading for the period

25268800 kWh  (periog
from 1 July 2010 to 3
August 2010).

12689800 kWh (period from

| January 2011 to 31 March 2011).

Electricity  exported afte
applying correction factor fo
the period

r5258262 kWh (periog
rfrom 1 July 2010 to 3]
August 2010).

1 2684420 kWh (period from

| January 2011 to 31 March 2011).

Electricity
JMR
Reading for the period

Imported as pe

r1300 kWh (period from ]
July 2010 to 31 Augus
2010).

L 700 KWh (period from 1 Janua
t2011 to 31 March 2011).

Yy

Electricity Imported after
applying correction factor fo
the period

1303 (period from 1 Jul
r2010 to 31 August 2010)

y 701 KWh (period from 1 Janua
2011 to 31 March 2011).

Yy

Net electricity supplied afte
application of correction facto

r5256960 (period from
rJuly 2010 to 31 Augus

12683719 kWh (period from

tJanuary 2011 to 31 March 2011).

2010).

Similarly the calibration for check meters withisémumber 7007475 (used to monitor the
electricity exported to the grid for the monitoripgriod 15 March 2010 to 10 August 2010)
and 8039591 (used to monitor the electricity exgubtb the grid for the monitoring period 11

August 2011 to 31 March 2011) were delayed /22/wéier, the subsequent calibration
conducted indicated that errors are within the piad#e accuracy limit. The electricity units

measured through this meter is not linked to emsseduction as emission reduction claim is
based on the main meters reading.
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The following tables are related to the paramedtetie monitoring plan / methodology:

Assessment/ Observat

Data / Parameter: (as in monitoring plan
revised PDD approved on 17 February
2012):

OEG goss y TOtal electricity generated by tf
project during the year y8érial No:B 3260957
connected to Unit-I an&erial No:B 3260958
connected to Unit-11).

ne

Measuring frequenc

Continuously

Reporting frequency:

Recorded on daily basis imtplag books anc
aggregated on monthly basis /16/.

Is measuring and reporting frequency in
accordance with the monitoring plan of th
revised PDD approved on 17 February
2012 and monitoring methodology? (Yes
No)

Yes
e

~

Type of monitoring equipmet

Model: SR 489Electronic)

Is accuracy of the monitoring equipment
stated in the revised PDD approved on 1
February 20127 If the revised PDD
approved on 17 February 2012 does not
specify the accuracy of the monitoring
equipment, does the monitoring equipme
represent good monitoring practise?

Yes. The energy meters aof 1.0 accurac
7class which is in line with the accuracy state(
the revised PDD which has been approved
17 February 2012 /5/.

nt

lin
on

Calibration frequency /interval:

Once in a 3 year.
Factory calibrated energy meters were te
and installed on 21 July 2007 /9/ which w
recalibrated on 13 March 2010 and is valid
12 March 2013/20/.

sted
Bre
till

Is the calibration interval in line with th
monitoring plan of the revised PD
approved on 17 February 2012? If t
revised PDD approved on 17 Febru
2012 does not specify the frequency
calibration, does the selected freque
represent good monitoring practise?

eAs per the monitoring plan of the revised PI
Dapproved on 17 February 2012 /5/, the t

aBs per industrial standards of energy meters
at least once in three years.

Nn®NV confirms that as per Central Electric
Authority (Installation and Operation
Meters) Regulations, 2006 /25/ all electro
energy meters are required to be calibrate
least once in a 5 years, hence in DNV’s opin
the selected frequency of once in a 3
period as prescribed in revised PDD appro
on 17 February 2012 /5/ is appropriate and i
line with guidance provided in the gene
guidance for small scale methodologies vers
18 /38].

DD
ptal

hedectricity generation meters will be calibrated

but

ty
Df
nic
d at
ion
ear
ved
S in
ral
5ion

Company performing the calibratic

Transerec/2C/

Did calibration confirm proper functionin
of monitoring equipment? (Yes / No):

gYes
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Does the validity of the calibration(s) cov
the whole reporting period? Show

calibration dates relevant for the reportingstalled on 21 July 2007 /9/ which we

period

eYyes.
afFactory calibrated energy meters were te

recalibrated on 13 March 2010 and is valid
12 March 2013 /20/.

sted
re
till

If applicable, has the reported data b
cross-checked with other available data?

edfonthly plant performance reports /26/.

How were the values in the monitorir
report verified?

nglectricity generation data is recorded in
books on daily basis and aggregated on mor
basis/16/.

09
thly

Does the data management (froives. Daily and monthly generation records
monitoring  equipment to  emissiomrmonitored on quarterly basis by the board
reduction calculation) ensure corredirectors. The responsibility of review, stora

transfer of data and reporting of emiss
reductions and are necessary QA/
processes in place?

amnd archiving of information in good conditig
Q@s with the General Manager.

are
of

ge
N

In case only partial datare available
because activity levels or non-activ
parameters have not been monitored
accordance with the registered monitor
plan, has the most conservative assump
theoretically possible been applied or ha
request for deviation been approved?

Not applicabl
ty
in
ng
tion
sa

Assessment/ Observat

Data / Parameter: (as in monitoring plan
revised PDD approved on 17 February
2012):

OEG auxiliary y» Auxiliary electricity consumptior
of the project activity (Auxiliary meter seri
no: 19599TM1106)

Measuring frequency:

Continuously

Reporting frequency:

Recorded on daily basis imtplag books anc
aggregated on monthly basis /17/.

Is measuring and reporting frequency in
accordance with the monitoring plan of tf
revised PDD approved on 17 February
2012 and monitoring methodology? (Yes
No)

Yes
e

~

Type of monitoring equipment:

Model: TM740BIéctronic)

Is accuracy of the monitoring equipment
stated in the revised PDD approved on 1
February 20127 If the revised PDD
approved on 17 February 2012 does not
specify the accuracy of the monitoring
equipment, does the monitoring equipme
represent good monitoring practise?

ayves. The auxiliary consumption energy mete

accuracy state in revised PDD approved or
February 2012/5/.

nt

ris

70f 1.0 accuracy class which is in line with the

17

Calibration frequency /intervi

Once in a 3 yea
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Factory calibrated energy meter was tested
installed on 21 July 2007 /9/ which we
recalibrated on 13 March 2010 and is valid
12 March 2013 /21/.

and
re
till

Is the calibration interval in line with th
monitoring plan of the revised PD|
approved on 17 February 2012? If {
revised PDD approved on 17 Febru
2012 does not specify the frequency
calibration, does the selected freque
represent good monitoring practise?

eAs per the monitoring plan of the revised PI
Capproved on 17 February 2012 /5/, the auxili
heonsumption meter will be calibrated as
argdustrial standards of energy meters, bu
téast once in three years.

BNV confirms that as per Central Electric
Authority (Installation and Operation
Meters) Regulations, 2006 /25/ all electro
energy meters are required to be calibrate
least once in a 5 years, hence in DNV’s opin
the selected frequency of once in a 3
period as prescribed in revised PDD appro
on 17 February 2012 /5/ is appropriate and i
line with guidance provided in the gene
guidance for small scale methodologies vers
18 /38l.

DD
ary
ber
at

ty
Df
nic

d at
ion

ear
ved
S in
ral

5ion

Company performing the calibration:

Transerect /21/

Did calibration confirm proper functionin
of monitoring equipment? (Yes / No):

gYes

Does the validity of the calibration(s) cov
the whole reporting period? Show
calibration dates relevant for the reporti
period

eyes.

afFactory calibrated energy meter was tested
nigstalled on 21 July 2007 /9/ which we
recalibrated on 13 March 2010 and is valid
12 March 2013 /21/.

and
re
till

If applicable, has the reported data b
cross-checked with other available data?

Monthly plant performanc report: /2€/.

How were the values in the monitori
report verified?

Electricity consumptic data is recorded in Ic
books on daily basis and aggregated on mor
basis /17/.

thly

Does the data management (fr
monitoring  equipment to  emissiq
reduction calculation) ensure correg

transfer of data and reporting of emiss
reductions and are necessary QA/
processes in place?

Yes. Daily and monthly auxiliary msumptior
mecords are monitored on quarterly basis by
pdtoard of directors. The responsibility of revie
a@torage and archiving of information in go
Qeondition lies with the General Manager.

the
W,
od

In case only partial data are availa
because activity levels or non-activ
parameters have not been monitored
accordance with the registered monitor
plan, has the most conservative assump
theoretically possible been applied or ha

bot applicable
ty
in
ng
tion
sa

request for deviation been approved?
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Assessment/ Observation

Data / Paramete(as in monitoring plan ¢
revised PDD approved on 17 February
2012):

Electricity supplied to the grid by the proje
during the year y (EGqorty and grid electricity
import to the project activity during the yeat
(EG import y) are monitored by one set of |
directional main and check meters.

Main meters with serial number 7007478 (u
to monitor the electricity exported/Importg
to/from grid for the monitoring period 1
March 2010 to 31 August 2010) and se
number 8039587 (used to monitor 1
electricity exported/imported to/from grid f
the monitoring period 01 September 2010 to
March 2011).

Check meters with serial number 70074
(used to monitor the electricity exported to

grid for the monitoring period 15 March 20
to 10 August 2010) and serial number 8039
(used to monitor the electricity exported to

grid for the monitoring period 11 August 20
to 31 March 2011).

Measuring frequenc

Continuously

Reporting frequenc

Recorded jointly in the form ojoint meter
readings certificates issued by UPCL /8/.

Is measuring and reporting frequency in
accordance with the monitoring plan of th
revised PDD approved on 17 February
2012 and monitoring methodology? (Yes
No)

Yes
e

~

Type of monitoring equipmet

Model No: ERP 300,Electronic Tr-vector
Bidirectional meters.

Is accuracy of the monitoring equipment
stated in the revised PDD approved on 1
February 20127 If the revised PDD
approved on 17 February 2012 does not
specify the accuracy of the monitoring
equipment, does the monitoring equipme
represent good monitoring practise?

Yes. The electricity export/import (-
7directional) energy meter is of 0.2s accur
class which is in line with the accuracy state
revised PDD approved on 17 February 2012

nt

Calibration frequency /interval:

Half yearly as p¥A /11/

Is the calibration interval in line with th
monitoring plan of the revised PD|
approved on 17 February 2012? If {
revised PDD approved on 17 Febru
2012 does not specify the frequency
calibration, does the selected freque

eYes

D

he

ary
of

ncy

represent good monitoring practise?

Page 16

D

sed
d

5

rial

he

)g

31

175

he

10
591

he

11

ACY
 in

15].



DET NORSKE VERITAS

Report No: 2012-9201, rev. 02 i&

VERIFICATION/ CERTIFICATION REPORT

DN W

Company performing the calibration:

UPCL -Meter fires Lab (authorized b
government of Uttarakhand) /22/

Did calibration confirm proper functionin
of monitoring equipment? (Yes / No):

gYes

Does the validity of the calibration(s) cov
the whole reporting period? Show

eNo,
al\s per the power purchase agreement sig

ned

calibration dates relevant for the reportingith UPCL/11/, the bi-directional energ

period

has been noted that the calibration for
meters with serial number 7007478 (use
monitor the electricity exported to the grid
the monitoring period 15 March 2010 to
August 2010) and 8039587 (used to monitor
electricity exported to the grid for th
monitoring period 01 September 2010 to
March 2011) were delayed. Though 1
subsequent calibration conducted indicated
errors are within the acceptable accuracy lim
Hence, the electricity exported and impor
to/from the grid has been adjusted by apply
the maximum inaccuracy level of the met
(0.2%) on the measured value of the electri
exported and imported, in line with tl
guidance provided by CDM EB “Guidelines f
assessing compliance with the calibrat
frequency requirement version 1” (Annex-60
CDM-EB 52) /30/. A detailed working @
application of correction factor is provided
section B.3.5.1 of report.

Similarly the calibration for check meters w
serial number 7007475 (used to monitor
electricity exported to the grid for th
monitoring period 15 March 2010 to 10 Augt
2010) and 8039591 (used to monitor
electricity exported to the grid for th
monitoring period 11 August 2011 to 31 Ma
2011) were delayed. However, the subseq
calibration conducted indicated that errors
within the acceptable accuracy limit. T
electricity units measured through this mete
not linked to emission reduction as emiss
reduction claim is based on the main me
reading.

Yy

meters (main and check meter) used to monitor
electricity exported/imported to/from grid is to
be calibrated on half yearly basis. However it

ain
to
or
31
the
e
31
he
that
it.
ted
ing
ers
City
ne
or
on
of
f
in

th
the
e
st
the
e
ch
ent
are
he
ris
ion
ers

If applicable, has the reported data b
cross-checked with other available data?

Yes net electricity supplied to the grid figui

were cross checked against the sales invg

ices
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raised to UPCL by project proponent a
payment received from UPCL for net electric
sold /7/.

nd
ity

How were the values in the monitorir
report verified?

ndoint meter readings certificates issued
UPCL /8/.

by

Does the data management (froivies. Monthly electricity export and impo
monitoring  equipment to  emissiomecords are monitored on quarterly basis by
reduction calculation) ensure corredioard of directors. The responsibility of revie

transfer of data and reporting of emiss
reductions and are necessary QA/
processes in place?

a@torage and archiving of information in go
Qeondition lies with the General Manager.

the
W,
od

In case only partial data are availa
because activity levels or non-activ
parameters have not been monitored
accordance with the registered monitor
plan, has the most conservative assump
theoretically possible been applied or ha
request for deviation been approved?

bot applicable
ty
in
ng
tion
sa

Assessment/ Observat

Data / Paramete(as in monitoring plan ¢
revised PDD approved on 17 February
2012):

Quantity of fossil fuel type i (diesel) combus:
in the project plant (f)

Measuring frequenc

Continuously

Reporting frequency:

and aggregated on monthly basis /15/.

Recorded on daily basis in.C56t log books

Is measuring and reporting frequency in
accordance with the monitoring plan of tf
revised PDD approved on 17 February
2012 and monitoring methodology? (Yes
No)

Yes
e

~

Type of monitoring euipment

Level Gauge
Make: Powerka, Model No. : 225MM

Is accuracy of the monitoring equipment
stated in the revised PDD approved on 1
February 20127 If the revised PDD
approved on 17 February 2012 does not
specify the accuracy of the monitoring
equipment, does the monitoring equipme
represent good monitoring practise?

The revised PDD approvedon 17 Februan
72012 /5/ does not specify any accuracy of
monitoring equipment.

As per the equipment supplier the permiss
error limit for the level gauge is £2% /23]/.

nh DNV’s opinion the accuracy of the lev
gauge represents good monitoring practice
the application.

the

ble

el
for

Calibration frequency /interval:

Once in a 3 year.

Is the calibration interval in line with th
monitoring plan of the revised PD

eAs per the monitoring plan of the revised PI

DD

Dapproved on 17 February 2012 /5/, the g

vel
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approved on 17 February 2012? If thgauge will be calibrated as per natiopal
revised PDD approved on 17 Februastandards, but at least once in three years.
2012 does not specify the frequency| &NV has checked the weights and measures act
calibration, does the selected frequen@®76 (national standard) /27/ and confirms that
represent good monitoring practise? there is no requirement of calibration of weight
measurement equipments used for intefnal

purposes. Hence in DNV’s opinion the selec
frequency of once in a 3 year period
prescribed in revised PDD approved on
February 2012 /5/ is appropriate and is in |
with guidance provided in the general guida

for small scale methodologies version 18 /38J.

ted
as
17
ine
nce

Company performing the calibration:

Powerka

Did calibration confirm proper functionir
of monitoring equipment? (Yes / No):

Yes

Does the validity of the calibration(s) co\
the whole reporting period? Show

calibration dates relevant for the reportingas valid till

period

Factory calibratedevel gauge we tested ant

alhstalled on 21 July 2007 /9/ and this calibrat
20 July 2010. No furthe
calibration of level gauge was performe
Hence as a conservative approach, for
current verification total diesel procured duri
the current monitoring period has be
considered as consumed. This resulted
overestimation of project emissions

based on the actual diesel consumed.

on
3
2d.
the
ng

comparison to project emissions calculated

If applicable, has the reported data b
cross-checked with other available data?

Yes the total diesel consumed figures
compared against the stock balance prep
based on diesel procured invoices and left ¢
diesel in stock /18/. The diesel procurt
guantity has been further cross checked ag:
the payment records /18/.

ared
ver
ed
ainst

How were the values in the monitorir
report verified?

ngror the current verification total diesel procu
during the current monitoring period has bg
considered as consumed. This resulted
overestimation of project emissions
comparison to project emissions calcul
based on the actual diesel consumed. The
procured quantity has been checked from
diesel procurement invoices and cross chec
against the payment records /18/.

ed
ben
in
in
ed
iesel
the
rked

Does the data management (fr
monitoring  equipment to  emissic
reduction calculation) ensure corrg

transfer of data and reporting of emiss
reductions and are necessary QA/

processes in place?

General Manager.

Yes. Monthly diesel consumption a
rprocurement records are monitored on quarterly
2diasis by the board of directors. he

aesponsibility of review, storage and archiving
Q& information in good condition lies with the
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In case only partial data are availabMot applicable
because activity levels or non-activity
parameters have not been monitored in
accordance with the registered monitoring
plan, has the most conservative assumption
theoretically possible been applied or has a
request for deviation been approved?

3.6 Assessment of data and calculation of emission rections

DNV confirms that appropriate methods and formulae calculating baseline emissions,
project emissions and leakage have been followadi tlee assumptions, emission factors and
default values that are applied in the calculatiawe been justified.

As stated in the section 1.4, the emission rednstiBR by the project activity during the
monitoring period are the difference between treeliae emission and project emissions.

Emission Reduction (ER) = Baseline emission — Rta@eissions
ERy =BEy — PEy

3.6.1 Baseline emissions

Baseline emissionsThe project’s baseline emissions are determingdeaproduct of the net
electricity supplied to the integrated NEWNE regibgrid of India by the project activity and
the combined margin emission factor of the integgdt EWNE regional grid of India.

BE, = EG, XEF,
Where,

EG, is the net electricity supplied to the integrateBEVWNE regional grid of India by the
project activity. The net electricity supplied teetintegrated NEWNE regional grid of India is
calculated as a difference of electricity exportedhe integrated NEWNE regional grid of
India by the project activity (EGpor, y and electricity imported from the integrated NE¥WN
regional grid of India by the project activity (Efpor, ). The net electricity supplied to the
grid has been sourced from the monthly joint met¢axdings (JMR) carried out jointly by
UPCL and Chamoli Hydro Power Pvt. Ltd represenéi¥8/. The same forms the basis of
emission reduction calculation and DNV was ablermss check this data with the monthly
sales invoices raised to UPCL by project propoiénFor the current monitoring period 15
March 2010 to 31 March 2011, the project activias lsupplied 18.97 GWh of net electricity
(after applying the correction factor due to deilaycalibrations for the main meters) to the
integrated NEWNE regional grid of India /8/.

EFyis the combined margin emission factor of the irdégd NEWNE regional grid of India
to which the project is connected and was detemhiaed validatedex-anteas 810.46
tCO,/GWh and will not be updated during the entire dixaediting period /5/ and has been
verified to be correct based on the availabilitygodl data /19/.

Hence,

EG=EGexport- EGmport = 18.97 GWh (after applying the correction factoredo delay in
calibrations for the main meters), and

BE,=EF, * EG, = 15374 tCGe
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3.6.2 It has been confirmed by DNV that the maximum outpt capacity has not
been exceeded on any given month during the monitog period (15 March 2010
to 31 March 2011)Project emissions

Project Emissions:As the project activity is equipped wi8 kVA diesel generator to meet
emergency power requirement of the power plant.ceemission due to diesel consumption
in diesel generator has been considered as prejerssions /2/. The project emissions are
calculated as:

PE gieseli = Fi,y X Density i X NCVyiesel XEFco2ix OXID /:|.0’\6 (in tCOze).

Where,

Fiy = Quantity of diesel consumed in diesel generatoring the verification period,
measured via level gauge installed at diesel gésretank and recorded on on daily basis in
D.G. Set log books and aggregated on monthly bdsis During the current verification
period (15 March 2010 to 31 March 2011), the prooponent has procured 5 120 litres
/18/ of diesel for project activity and consume@6b litres of diesel in diesel generator /2/.
However during the site visit it was observed tat21 July 2007 a factory calibrated level
gauge was tested and installed to monitor the da&sesumption /9/, the calibration of level
gauge was valid till 20 July 2010. No further cedition of level gauge was performed. Hence
as a conservative approach, for the current vatifia (15 March 2010 to 31 March 2011),
total diesel procured (5 120 litres) during thereat monitoring period has been considered
as consumed. Application of total diesel procuresd consumed for project emission
calculation resulted in overestimation of projetiigsions (15 tCg) in comparison to project
emissions calculated based on the actual diessLiooed (8 tCQ).

Density; = Density of diesel, fixeéx-antebased on the fuel characteristics published by the
Indian Oil Corporation Limited (one of the major mdacturer and supplier of diesel in India)
and the value applied is 0.845 Kg/Liter /13/.

NCV giesei= Net calorific value of diesel, fixeeix-antebased on the IPCC 2006 upper bound
value at 95% confidence interval and the valueiadps 43.3 TJ/Gg /14/.

EF co2i = Emission factor of diesel, fixezk-antebased on the IPCC 2006 upper bound value
at 95% confidence interval and the value applied4.8 tCQ/TJ /14/.

OXID = oxidation factor of diesel, as per IPCC 200ér 1 sectoral approach, the oxidation
factor of diesel is already taken into account elidlculating the emission factor for diesel.
Hence no separate value for oxidation factor okeligs required to be used for project
emission calculation /14/.

3.6.3 Leakage

Leakage: as theproject activityis new grid connected project and involves instialita of
new equipments leakage is considered to be zeatsasstated in the revised Project Design
Document approved by UNFCCC on 17 February 2012 /5/

3.6.4 Emission reductions

Therefore, the emission reductions in this monikpmperiod are:

ER = BE, - PE, = 15 374 -15 =15 359 tCQe.

The emissions reductions reported in this monitprperiod are 15 359 tonnes of €0

equivalents in the period from 15 March 2010 toMgdrch 2011 (i.e. 382 days). The yearly
expected emission reductions in the revised PDDoyepl by UNFCCC on 17 February 2012
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/5/ are 23 880 tonnes of G@quivalents, which corresponds to the emissionatohs of 24
992 tCQe in 382 days, and hence the reported emissiorctieds 15 359 tCee are 38.55%
lower than the expected /2/.

As outlined above, the input data for calculatihg mission reductions, the calculating
process and the result are complete and transpdreatefore, DNV is able to confirm the
accuracy of the emission reductions.

3.7 Quality of evidence to determine emission reductian

DNV confirms that a complete set of data for thisnitoring period (15 March 2010 to 31
March 2011) was available to be verified and wasaacordance with the revised PDD
approved by UNFCCC on 17 February 2012 /5/.

The net electricity supplied to the grid has beenrsed from the monthly joint meter
readings (JMR) carried out jointly by UPCL and ClwimHydro Power Pvt. Ltd
representatives /8/. The same forms the basis @sén reduction calculation and DNV was
able to cross check this data with the monthly ssateoices raised to UPCL by project
proponent/7/. Accessibility to the sub-station engtis limited and controlled. The sub-
station meters are sealed by UPCL and the seabmigrbe broken by UPCL in the presence
of Chamoli Hydro Power Pvt. Ltd representativese TMR readings record both import and
export data by the project activity /8/.

During the current verification period (15 March1®0to 31 March 2011), the project
proponent has procured 5 120 litres of diesel fojget activity and consumed 2 866 litres of
diesel in diesel generator /2/. However, during ghe visit it was observed that on 21 July
2007 a factory calibrated level gauge was testedl iastalled /9/ to monitor the diesel
consumption, the calibration of level gauge wasavéll 20 July 2010. No further calibration
of level gauge was performed. Hence, as a consesvapproach, for the current verification
(15 March 2010 to 31 March 2011), total diesel pred (5120 litres) during the current
monitoring period has been considered as consuried. resulted in overestimation of
project emissions (15 tGPin comparison to project emissions calculatecetdam the actual
diesel consumed (8 tGD

All necessary documentation were collected, refednand aggregated and were easily
accessible in hard-copy and electronic format. Mezments are performed by calibrated
equipment, and the key data were cross-checkedthi&x sources. No assumptions are used
that have any material influence on reported emisgeductions.

3.8 Management system and quality assurance

Chamoli Hydro Power Pvt. Ltd is responsible for dperation and maintenance of the project,
the monitoring equipment and data collection. Thenagement system for the project has
been verified to be in place during the site MisitDNV. The organization structure with the
responsibilities, personnel competencies, monigoprocedure and monitoring management
have been properly identified and put into operatio

DNV confirms that the responsibilities and authestin the management and operational
system for monitoring and reporting are in accocganith the responsibilities and authorities
stated in the monitoring plan of the revised PDpraped by UNFCCC on 17 February 2012
/5/.
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4 CERTIFICATION STATEMENT

DNV Climate Change Services AS (DNV) has perforthedverification of the emission
reductions that have been reported for the “5 MWb&leGrid-connected Hydroelectric
Project in Uttaranchal, India” (UNFCCC RegistratioReference No. 2965) for the period 15
March 2010 to 31 March 2011.

The project participants are responsible for thdlexiion of data in accordance with the
monitoring plan and the reporting of GHG emissioaductions from the project.

It is DNV’s responsibility to express an independegrification statement on the reported
GHG emission reductions from the project.

DNV conducted the verification on the basis ofrtf@itoring methodology AMS-I.D (version
13), the monitoring plan contained in the revisejéct Design Document approved by
UNFCCC on 17 February 2012 and the revised momitpreport (version ORdated 23 April
2012. The verification included i) checking whethtbe provisions of the monitoring
methodology and the monitoring plan were consi$tearid appropriately applied and ii) the
collection of evidence supporting the reported data

DNV’s verification approach draws on an understamgdiof the risks associated with

reporting of GHG emission data and the controlplice to mitigate these. DNV planned and
performed the verification by obtaining evidence ather information and explanations that
DNV considers necessary to give reasonable assarahat reported GHG emission

reductions are fairly stated.

In our opinion the GHG emissions reductions of theMW Debal Grid-connected
Hydroelectric Project in Uttaranchal, India” (UNFCC Registration Ref. No. 2965) for the
period 15 March 2010 to 31 March 2011 are fairhatsd in the revised monitoring report
(version 02) dated 23 April 2012.

The GHG emission reductions were calculated colyamt the basis of the approved baseline
and monitoring methodology AMS-I.D (version 13) éimel monitoring plan contained in the
PDD approved by UNFCCC on 17 February 2012.

DNV Climate Change Services AS is able to ceitidy the emission reductions from the “5

MW Debal Grid-connected Hydroelectric Project in&tanchal, India” during the period 15
March 2010 to 31 March 2011 amount to 15 359 toroféSG, equivalent.

Bangalore and Oslo, 2012-05-23

/’ h“u'
/]((‘kvt v 1’1‘—‘:{ .

- f{/{hdz/ [ZAM“ -

Gaurav Srivastava Michael Lehmann
Verifier Director of Services and Technologies
DNV Bangalore, India DNV Climate Change Services AS
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5 REFERENCES

Documents provided by the Project Participants tiedéte directly to the GHG components
of the project. These have been used as directeswf evidence for the periodic verification
conclusions, and are usually further checked thlougerviews with key personnel.

11/

121

13/

141

15/

16/

171

18/

19/

110/
111/

112/

Chamoli Hydro Power Pvt. Ltd: Monitoring Repéor “5 MW Debal Grid-connected
Hydroelectric Project in Uttaranchal, India” prajéor the period from 15 March 2010
to 31 March 2011, webhosted version 01 dated 08 2011 and revised version 02
dated 23 April 2012.

Chamoli Hydro Power Pvt. Ltd: Emission reduntispread sheet for “5 MW Debal
Grid-connected Hydroelectric Project in Uttaranchdlia” project for the period from
15 March 2010 to 31 March 2011, webhosted versibnd@ted 08 July 2011 and
revised version 02 dated 23 April 2012.

Chamoli Hydro Power Pvt. Ltd: Registered PDD f6 MW Debal Grid-connected
Hydroelectric Project in Uttaranchal, India” vensio4 dated 16 January 2010.

DNV: Validation Report No: 2007-1016 Rev 04 falidation of “5 MW Debal Grid-
connected Hydroelectric Project in Uttaranchaljdhdated 02 February 2010.
Chamoli Hydro Power Pvt. Ltd: Updated PDD ameion 17 February 2012 by CDM
EB for “5 MW Debal Grid-connected Hydroelectric feret in Uttaranchal, India”
version 05 dated 30 September 2011.

DNV: Validation Opinion dated 31 January 2012- Cameld notification / request for
approval of changes from the project activity ascdbed in the registered project
design document and request for revision of theitoong plan approved by CDM EB
on 17 February 2012.

Chamoli Hydro Power Pvt. Ltd.: Monthly invoiceaised to UPCL for net electricity
exported to the grid and payment received for tbe abectricity sold for the period
from 15 March 2010 to 31 March 2011.

UPCL: Monthly joint meter reading certificatassued by UPCL for electricity
export/import to/from grid for the period from 15akth 2010 to 31 March 2011.
UPCL: Chamoli hydro power plant synchronizatioartificate issued to Chamoli
Hydro Power Pvt. Ltd dated 23 July 2007 stating twih the units were synchronised
to grid on 21 July 2007 after testing of all equgrhand meters.

M/s Boving Fouress: Technical Specification shéatJ urbine and generato

UPCL: Power purchase agreement signed between Qhidgdro Power Pvt. Ltd an
UPCL dated 22 May 2006.

UPCL.: letter of start of commercial operatmChamoli Hydro Power plant issued by
UPCL for the project activity dated 21 July 2007.
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/13/ IOCL: Density of diesel is sourced from fuel chaeaistics published by the Indian QOil

114/
115/

116/

117/

118/

119/

120/

121/

122/

123/

Corporation Limited (one of the major manufactuaed supplier of diesel in India).
http://www.iocl.com/Products/HSD BS |V Specificatipdf
IPCC: 2006 IPCC Guidelines for National Gremude Gas Inventories.

Chamoli Hydro Power Pvt. Ltd.: Diesel consuimptiog book covering the data
records for the verification period from 15 Mardhl® to 31 March 2011.

Chamoli Hydro Power Pvt. Ltd.: Plant log bacords for total electricity generated
by the project activity recorded on daily basisplant log books and aggregated on
monthly basis for the verification period from 1&hh 2010 to 31 March 2011..

Chamoli Hydro Power Pvt. Ltd.: Plant log baacords for auxiliary consumption of
the project activity recorded on daily basis innpldog books and aggregated on
monthly basis for the verification period from 15hh 2010 to 31 March 2011.
Chamoli Hydro Power Pvt. Ltd.: Diesel purch@aseices, stock balance prepared for
diesel and payment made against the diesel purechaseds for the verification period
from 15 March 2010 to 31 March 2011.

CEA: CO2 Baseline Database for the Indian Powetdgeersion 03, Date: March
2011.

http://www.cea.nic.in/reports/planning/cdm_co2/cao?.htm

Transerect: calibration performed for total elaxtyi generation mets (Serial No B
3260957 connected to Unit-1 and Serial No: B 32@&&nnected to Unit-I1):

» Factory calibrated meter tested and installed odu®l 2007

» Recalibration performed on 13 March 2010 and iglabm 13 March 2010 to
12 March 2013.

Transerect: calibration performed for total Auxijiaconsumption meter (Serial No:
19599TM1106):

» Factory calibrated meter tested and installed odu®l 2007

» Recalibration performed on 13 March 2010 and igdviadbm 13 March 2010 to
12 March 2013.

UPCL: Calibration performed for exp-importbidirectional energy metse

- Main Meter: Serial Number 7007478:. used to monitetectricity
exported/imported to/from grid for the period frd March 2010 to 31 August
2010, calibrated on 08 January 2010 and was vdlidd? July 2010 and
recalibrated on 13 October 2010.

- Main Meter: Serial Number 8039587: used to monitetectricity
exported/imported to/from grid for the period frddd September 2010 to 31
March 2011, calibrated on 28 July 2010 and wasiu#li27 January 2011 and
was recalibrated on 15 September 2011.

- Check Meter: Serial Number 7007475: used to monigectricity
exported/imported to/from grid for the period frd March 2010 to 10 August
2010, calibrated on 03 December 2009 and was tikl@? June 2010.

- Check Meter: Serial Number 8039587: used to moni&lectricity
exported/imported to/from grid for the period frdrh August 2010 to 31 March
2011, calibrated on 28 July 2010 and was vali®@#llanuary 2011.

Powerka: Level gauge used to monitor diesel consiompfactory calibrated level
gauge was tested and installed on 21 July 2007tectthical specification sheet of
level gauge specification.
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[24/ Chamoli Hydro Power Pvt. Ltd.: Down time and opeEmratand maintenance records for
the period from 15 March 2010 to 31 March 2011.

/25/ CEA: Central Electricity Authority (Installation drOperation of Meters) Regulations,
2006.

/26/ Chamoli Hydro Power Pvt. Ltd.: Monthly plant perfmance reports for the period frc
15 March 2010 to 31 March 2011 and internal aueliorts covering the verification
period from15 March 2010 to 31 March 2011.

[27/ Department of weights and Measures, Governmemadial weights and measures act

1976 (national standard).

Background documents related to the design and&ihadologies employed in the design or
other reference documents.

128/
129/

130/

131/

132/

133/

134/

135/

136/

137/

138/

CDM Executive Board: Validation and Verifioati Manual. Version 1.2

CDM Executive Board: AMS-1.D “Grid connectednewable electricity generation”,
version 13.

CDM Executive Board: “Guidelines for assesstmmpliance with the calibration
frequency requirements”, CDM-EB 52, Annex 60.

CDM Executive Board: Procedures for revising mariitgp plans in accordance with
paragraph 57 of the modalities and procedures tfer@GDM project, CDM-EB 49,
Annex 28.

CDM Executive Boar: Procedures for notifying and requesting approvatlwnge:
from the project activity as described in the resgisd project design document, CDM-
EB 48, Annex 66.

CDM Executive Board: CDM EB clarification providéa 59" meeting report Para 66
“where a DOE identifies both changes from the progtivity, as described in the
registered PDD, and changes to the registered ororgtplan, those changes may be
included in one submission under these procedures”.

CDM Executive Board: Guidelines for completing thenitoring report form (CDM-
MR) version 01, EB 54, Annex 34.

CDM Executive Boar: Guidance on assessment of different types of clzafigen the
project activity as described in the registeredgmibdesign document, CDM-EB 48,
Annex 67.

CDM Executive Board: Guidelines on completenessklod request for issuance, EB
48, Annex 68.

CDM Executive Board: Issuance - Completeness chiekklist (Version 2.0)

CDM Executive Board: Issuance - Information and étapg checklist (Version 2.0)

CDM Executive Board: General guidance for smallescaethodologies version 18
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Persons interviewed during the initial verificatioar persons who contributed with other
information that are not included in the documdisi®d above.

139/
140/
141/
142/
143/
144/
145/
146/

Prem Singh Rawat: Engineer UPCL 33/11 kV Sathst
J.Srivaiah: Plant Manager CHPPL

P.Rahguvanshi Reddy : General Manager CHPPL
B. Sadasiva Reddy: Director CHPPL

P. Harsha Vardhan Reddy : Zenith Energy Sesvic
Rajinder Singh: Accountant CHPPL

S. Mujahid: Shift In charge CHPPL

G. Srinivasa Reddy: Shift In charge CHPPL

- 00o -
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Corrective action requests

CARID

Corrective action request

Response by Project Padipants

DNV'’s assessment of response by Project
Participants

CAR1

Implementation of the CDM project activity do
not conform to the description contained in
registered PDD in the following respect.

(@) As per the technical specificatio
provided in the registered PDD, the rai
capacity of the two generators was 25
kVA each; however the name plg
capacities of the generators installed
site were found to be 3125 kVA each.

(b) As per the registered PDD the design h
for the project activity was 47.2 n
however during review of the drawing
site it was found to be 42 m.

Hence, in line with the requirement of VVM P43
197 project proponent to submit a notification
changes from the project activity as describeg
the registered project design document and reg

esThe changes have been notified

h€DM-EB and the same has be
approved by CDMEB on 17.02.2012

nsThe MR has been revised according

ed

00

te

at

cad

at

of
1 in
uest

for revision of monitoring plan to UNFCCC.

tPhe project proponent has updated the PDI

Eftflect these changes and on 31 January 201
updated PDD along with the validation opinion
Iotification of changes from the project activity
described in the registered project deg
document and request for revision of monitor
plan to UNFCCC, which was approved on

February 2012 /5/ & 16/ .

http://cdm.unfccc.int/Projects/DB/DNV-
CUK1252576926.35/view

OK Accepted
CAR 1 is closed.

to
2 an
on
a
ign
ng
17
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CAR ID

Corrective action request

Response by Project Padipants

DNV'’s assessment of response by Project
Participants

CAR 2

The monitoring equipment for measurement
gross electricity, auxiliary consumption and diesettivity has been revised and the sg

consumption at site were found not in line with
monitoring plan of the registered PDD.

As the monitoring plan implemented at site d
not reflect the actual monitoring activity based

the registered PDD, the project proponent
requested to seek revision of the monitoring

in line with the requirements of VVM Para 2
and EB ‘procedures for revising monitoring pla
(EB 49, Annex 28).

®he monitoring plan of the proje

Heas been approved by Executive Bo
on 17.02.2012. The MR has be
besvised accordingly and the same
asubmitted to DOE.

is

lan

16
ns’

5‘[!1)dated PDD along with the validation opinion
ERotification of changes from the project activity
@escribped in the registered project

plan to UNFCCC, which was approved on
February 2012 /5/ & /6/ .

http://cdm.unfccc.int/Projects/DB/DNV-
CUK1252576926.35/view

OK Accepted
CAR 2 is closed.

CtThe project proponent has updated the PDI
MA&flect these changes and on 31 January 201

ded
document and request for revision of monitor

to
2 an
on
a
ign
ng
17
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DNV'’s assessment of response by Project
CAR ID | Corrective action request Response by Project Padipants Participants

CAR 3 | The project proponent is requested to demonstrate per the valid Power Purchas@s per the power purchase agreement signed jwith
compliance to the ‘EB Guidelines for assessifggreement (PPA) the calibratignUPCL, the bi-directional energy meters (main @nd
compliance with the calibration frequengjrequency of energy meters is once| icheck meter) used to monitor electricjty
requirements’ for thedelay in calibration of th¢ every six months. But during theexported/imported to/from grid is to be calibra
main and check meters for measurement of the oetrent monitored period there wasn half yearly basis /11/. However it has bgen

electricity.

delay in calibration, for which PP h
applied delay calibration calculatio
and the same is incorporated in t

agioted that the calibration for main meters
nserial number 7007478 (used to monitor
helectricity exported to the grid for the monitorihg

revised Monitoring Report. period 15 March 2010 to 31 August 2010) and
8039587 (used to monitor the electricity exported
to the grid for the monitoring period 01 Septemper
2010 to 31 March 2011) were delayed /42/.
Though the subsequent calibration condugted
indicated that errors are within the acceptdble
accuracy limit /22/.
Hence, the electricity exported and imporfed
to/from the grid has been adjusted by applying|the
maximum inaccuracy level of the meters (O.
on the measured value of the electricity expofted
and imported, in line with the guidance provided
by CDM EB “Guidelines for assessifg

compliance with the calibration frequengy

requirement version 1" (Annex-60 of CDM-HB

52) /30/. A detailed working of application
correction factor is provided in section 3.5.1]of
this report
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CAR ID

Corrective action request

Response by Project Padipants

DNV'’s assessment of response by Project
Participants

Similarly the calibration for check meters w
serial number 7007475 (used to monitor
electricity exported to the grid for the monitori
period 15 March 2010 to 10 August 2010) &
8039591 (used to monitor the electricity expor
to the grid for the monitoring period 11 Augy
2011 to 31 March 2011) were delayed. Howe
the subsequent calibration conducted indic
that errors are within the acceptable accu
limit. The electricity units measured through t
meter is not linked to emission reduction
emission reduction claim is based on the nj
meters reading.

OK Accepted.
CAR 3 is closed.

th
the
g
ind
ted
st
ver
ted
cy
Nis
as
ain

CAR 4

The values of ex-ante parameters used to calc
project emission due to diesel consumption W
not in line with the requirement of the “Tool
calculate project or leakage @®missions fromn
fossil fuel combustion”.

ulelhe values oex-anteparameters hav

doeen revised in Rev. CDM-PDD andixed parameters in registered PDD and on

tdhe same has been approved by EB
17.02.2012.

EThe project proponent has updated theante

98nuary 2012 an updated PDD along with
validation opinion on notification/approval

the registered project design document
request for revision of monitoring plan w
submitted to UNFCCC, which got approved on
February 2012 /5/ & /6/.

OK Accepted

31
the
Df

changes from the project activity as describedl in

and
BS
17

CAR 4 is closed.
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CAR ID

Corrective action request

Response by Project Padipants

DNV'’s assessment of response by Project
Participants

CAR S

Project proponent to provide the following
documents

1. Revised monitoring report in line withincorporated in revised MR.
the requirement of ‘Guidelines for

completing the monitoring reportThe Technical specifications of dies
form (CDM-MRY)’, EB 54 Annex 34. | generator, power transformer a

2. Technical specifications of diesghuxiliary transformer and the amoy
generator, power transformer apdf diesel consumption has be
auxiliary transformer need to hencorporated in revised MR.
incorporated in the monitoring report.

3. Calibration records of the level gaug@ factory calibrated level gauge w
used for measuring the dies
consumption for the diesel genera
at site.

During the document review it was found that

emission reduction spread sheet submitted

not meets the requirement of “Guidelines

completeness check of requests for issuance”

48, Annex 68 as:

a) Explanation with regard to application
formulae in the spreadsheet.

The Calibration details of a
monitoring equipment’s have beg¢

Qlested on installed on 21 July 2007;
[%honitor the diesel consumption w|
the calibration was valid till 20 Jul
2010. No further calibration of leve
gauge was performed.

Hence, as a conservative approach
the current verification (15 Marc
2010 to 31 March 2011) we ha
considered total diesel procured (51
tIi('gres) during the current monitorin
" éasrlod as consumed.

on
Ele excel sheet has been revised

accordingly.
of

=meport in line with the requirement of ‘Guidelin
for completing the monitoring report form (CDN
MR)’, EB 54 Annex 34 /34/.

IProject proponent has revised the monitorEng

dRevised MR version 02 dated 23 April 2012
ntleen reviewed by DNV /1/.
ntechnical specifications of diesel genera

epower transformer and auxiliary transformer 4
the amount of diesel consumption have b
incorporated in revised MR dated 23 April 20

h &L/

tgevised MR version 02 dated 23 April 2012

ageen reviewed by DNV /1/.

yTechnical specifications of diesel generators R

Ljbeen verified by DNV /10/.

During the current verification period (15 Mar
10 to 31 March 2011), the project propon

hnas procured 5120 litres/18/ of diesel for proj

gctivity and consumed 2866 litres of diesel
jesel generator /2/. However during the site

as

or,
\ind
ben
12

as
ave

Ch
ent
ect
in
isit

it was observed that on 21 July 2007 a facfory

Fcalibrated level gauge was tested and installg

monitor the diesel consumption, the calibratior]
level gauge was valid till 20 July 2010. No furth
calibration of level gauge was performed. He
as a conservative approach, for the cur
verification (15 March 2010 to 31 March 201

d to
of
er
hce
ent

L),

total diesel procured (5120 litres) during the

current monitoring period has been considere
consumed. This resulted in overestimation
project emissions (15 tGD in comparison tq
project emissions calculated based on the a

1 as
of

ftual

diesel consumed (8 tGYY2/.
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CAR ID

Corrective action request

Response by Project Padipants

DNV'’s assessment of response by Project
Participants

Project proponent has revised the emiss

ion

reduction spread sheet /2/ in line with the

requirement of “Guidelines on completeng
check of requests for issuance”, EB 48, Annex
/36/.
Revised emission reduction spread sheet vel
02 dated 23 April 2012 has been reviewed
DNV /2/.

OK Accepted.

PSS
68

sion
by

CAR 5 is closed.
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Clarification requests

CLID

Clarification request

Response by Project Paticipants

DNV’s assessment of response by ProjecaRicipants

CL1

PP is requested to provide
in the actual emission
achieved  during the  curre
monitoring period than that stated
the registered PDD.

iPDD. The main reasons:
1) More no. of grids failures
due to which the plant wa
forced to shut down most ¢
the time.
More rainfalls in the projec
region, the project activity
was forced to shut down du
to slit accumulation in the
penstock even after
moderate rainfall in
catchment area.

2)

the

The same has been incorporated
revised MR.

aDuring the monitoring period arneDuring the current verification period (15 March1®0to 31
explanation of the cause of differenc&5,359 tCQ, which is 38.55% les

reductionghan the estimated 24,992 tg@or

sMarch 2011) the project activity has supplied 18®&h of net

comparison to 30.83 GWh of net electricity estirdate the
, revised PDD approved on 17 February 2012 /5/ (82 Bays),
sthe variation is deemed to be within a reasonalsege
nfconsidering outages of 5289 hours and 35 minwedJhit-|
and 2769 hours and 20 minutes for Unit-II
t confirmed by DNV that the maximum output capacifs mot
been exceeded on any given month during the mamgtgeriod
€15 March 2010 to 31 March 2011).

> The variation in net electricity supplied to theteigrated
aNEWNE regional grid of India figures has resulted
2 corresponding reduction of emission reduction acdeby the
project activity in comparison to the estimatesvipded in the
revised PDD approved on 17 February 2012 /5/. Thisgons
reductions reported in this monitoring period ase3b9 tonneg
of CO, equivalents in the period from 15 March 2010 to
March 2011 (i.e. 382 days). The yearly expectedssion
reductions in the approved revised PDD are 23 880ds of]
CO;, equivalents, which corresponds to the emissionatéohs
of 24 992 tCQe in 382 days, and hence the reported emis
reductions 15 359 tC@ are 38.55% lower than the expected,

OK Accepted.

electricity (before applying the correction facthre to delay in
nB882 days) as mentioned in CDMealibrations) to the integrated NEWNE regionatigsf India in

[24/h#ts beer

31

sion

CL 1 is closed.
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CLID

Clarification request

Response by Project Paticipants

DNV'’s assessment of response by ProjecaRicipants

CL2

PP is requested to clarify th
difference in the date of replaceme
of the energy meters (period of me
usage) in the MR against th

recorded in the Sealing Certificat®f usages of these meters during

dated 1 September 2010 issued
UPCL.

~

élhe installed energy meters 3
eninder the control of Uttarakhar
téPower Corporation Limited (UPCL

awvith limited asses to PP. The peri

vgported period are clear
mentioned under Table 1 of revis

r&he date of replacement of energy meter by UttamatiPowerl

dCorporation Limited (UPCL) is corrected now in r&si MR

)version 02 dated 23 April 2012 /1/.

p&evised MR version 02 dated 23 April 2012 has hbesrewed

they DNV /1/.

y

@K Accepted.
CL 2 is closed.

MR.

Forward action requests from previous verification

FAR ID

Forward action request

Summary of how FAR has been
addressed in this reporting period

Assessment of how FAR has been addressed

FAR 1

Not Applicable

Forward action requests from this verification

FAR ID

Forward action request

Response by Project &ticipants

DNV’s assessment of response by Project
Participants

FAR 1

Not Applicable

- 000 -
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Gaurav Srivastava

CDM Validator/Verifier, DNV Bangalore, India holdsMaster’'s Degree in Energy Systems.
His educational qualification covers the fields sistainable development, power plant
technology, renewable energy technology, perforrasfcthermal & electrical utilities and
project financing. He has completed 1ISO 14001:20&hvironmental Management System
Auditor / Lead Auditor Program, certified by IRCA.

He has experience of more than 4 years in validagiod verification of humerous CDM
projects in DNV, both in India & abroad. His qualdtion, training and experience in CDM
demonstrate his sufficient sectoral competencenargy generation from renewable energy
sources.

Anand Shrikant Kulkarni

Anand holds a Bachelor's Degree in Civil Enginegramd Master’s Degree in Environmental
Engineering. He has also done a short term diplomase in Industrial Safety. Anand is
having an overall experience of around 15 year®rRo joining DNV having 10 years’
experience in engineering consulting industry cimgeenvironmental impact assessment of
process industries, infrastructure engineeringeutsjincluding ports, highways, thermal and
hydro power projects. He has worked on review dfaided Project Reports and Environment
Impact Assessment of Small Hydroelectric Power ®BlaAnand is also a qualified Lead
Auditor and Lead Trainer for ISO 9001, ISO 1400HSAS 18001 and management system
standards, and has carried out many trainings adisafor over 500 man-days. He is also a
gualified Assessor for ISO 28000 and Corporate Besipility Assessment.

Chandrashekara Kumaraswamy

Kumaraswamy Chandrashekara holds a Bachelor's Begr€hemical Engineering and has
an overall experience of around 24 years. Prigoiting DNV, has worked for 11 years in
the Chemical Process Industry covering Plant Omerst Technical Services and Process
Design activities, primarily in the fertilisers andemicals manufacturing sector. During this
tenure of 11 years in the industry, responsibdgifiecluded production, process optimization,
energy efficiency improvements, environmental penfance, process design, energy auditing
and technical auditing.

He has experience of around six years in the viadidaand verification of numerous CDM
projects both in India and abroad. His qualificaficndustrial experience and experience in
CDM sufficiently demonstrate his sectoral compeg¢emt the areas of chemical process
industries, energy generation from renewable ssumod waste handling & disposal.

Wan Hasliza SM Jamaluddin

Wan Hasliza SM Jamaluddin holds a Bachelor's Degré&themical Engineering. Having an
overall experience of around eleven years. Prigoitong DNV having four years in the field
of project management for natural gas pipeline taogson and four years on the
implementation of Montreal Protocol for Malaysiaemexperience covers the fields of
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construction and environmental management. SheeRpsrience of around four years in
validation and verification of CDM projects in DNW South East Asia region.

Her qualification, industrial experience and expece in CDM demonstrate her sufficient
sectoral competence in "Waste Handling and Dispoaad "Energy Generation from
Renewable Energy Sources”.



