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02 8 July 2005 e The Board agreed to revise the CDM SSC PDD toatfle
guidance and clarifications provided by the Boandes
version 01 of this document.

* As aconsequence, the guidelines for completing CE8\¢C

PDD have been revised accordingly to version 2. [&test
version can be found at
<http://cdm.unfccc.int/Reference/Documents
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document for small-scale activities (CDM-SSC-PDiaking
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\ Al Title of the small-scale_project activity: \

>>
Title : 5 MW Debal Grid-connected Hydroelectfimject in Uttaranchal, India
Version: 04

Date :16/01/2010

Revision History:
Version 05, 30/09/2011: Revised version / amendsémtresponse to the First periodic verification
findings

A.2.  Description of the_small-scale project activit:

>>

The purpose of the proposed project activity iggoerate clean electrical energy in a sustainabteer,
optimising the utilization of renewable hydro resmiand feed the generated power to the grid system
which is overwhelmed with thermal power plantsizitilg fossil fuels.

It was originally intended to promote 2 hydro purife on Kailganga river in Chamoli district of
Uttaranchal viz., 3 MW Debal Hydro project and 3 MK@&ilganga hydro project by two groups of
promoters. The implementation was intended to leefbby both promoters. During the process it was
also decided by the project proponent of 3MW Delraject to increase the capacity to 5SMW with the
object of utilising the heavy monsoon water disgearto the optimum extent as the project activity
generates more power during the monsoon season.

As there was no proper united action among thedgwaips of promoters it was decided to separate the
projects as two independent activities to be impletad by each promoters group. Therefore, a de-
merger was carried out with the approval of theegoment.

The project activity supplies 29.465 GWh of elamtyi to Uttarakhand Power Corporation Limited
(UPCL). It will reduce the Green house gas emissimmoduced by thermal energy using fossil fuels and
the annual emission reduction will be in the orde238,800 tonnes of C{over a period of 10 crediting
years.

The hydroelectric project comprises a diversionucttire, water conducting system, feeder channel,
desilting tank, power channel, fore-bay tank, pecistpower house, and tail race channel.

Debal Small Hydro-Power project is proposed on tight bank of Kailganga River just before its
confluence with Pinder River near Debal villagéNiarain Bagar taluk of district Chamoli, of Uttarakid
State.

The project is designed to generate electricity doid system using available water sources. The
technology for power generation process using hydreources is converting the potential energy
available in the water flow into mechanical eneuging hydro turbines and then to electrical eneigigg
alternators. The generated power will be transfarriite match the nearest grid sub-station for proper
interconnection and smooth evacuation of power.
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Since, the project activity generates electriditsotigh sustainable means, it will not cause anyting
impact on the environment and there by it contebub climate change mitigation efforts.

View of project participant on the project activity’s contribution to Sustainable Development

Ministry of Environment and Forests (MoEF), Goveemnh of India, has stipulated the following
indicators for sustainable development in the imepproval guidelines for CDM project.

Social well-being
Economic-well being
Environmental well being and
Technological-well being

PwobdbpE

The project activity contributes to the above iadics in the following manner.

Social Well-Being

The small hydro project on Kailganga River is elshled in a rural area. Majority of population gt
area depend on marginal cultivation in the terragelds or work as labourers for their livelihoothe
economic condition of the area is poor due to |l@scaltural yield and adverse climatic conditions.
Setting up of the hydro project will open up empi@nt opportunities in the local area during
construction by employing local people and durimgeration by making available clean hydro power
especially for power intensive industries and caiets population for their socio-economic upliéint as
well as improving their living conditions.

The project activity feeds the generated poweh&rnearest Debal substation at Nandakesari loeated
distance of 5 km, thus energy availability and dyaf power improves significantly under the seevi
area of the substation.

Economic Well-Being

Project proponent will mobilise investment in thegion to an extent of about Rs. 289.5 millievisich
otherwise would not have happened in the absenteeqgiroject activity. This is a significant invesnt
in a hilly area.

The project proponent is developing basic infragttrres like road, communication facilities etc ahd
same could be utilised by the local population. Phneponent is also developing a playground and a
cremation ground with all modern facilities for thenefit of the villagers.

Environmental Well-Being

The proposed project activity utilises hydro poi@ntvailable for power generation. The state of
Uttarakhand is a part of the NEWNE regional gridtsyn where power generation is dominated by fossil
fuels. The project activity will not result in iresse of GHG emissions and hence cause no negative
impact on the environment both at local as webtahe global level. Further, the project activdges not
result in degradation of any natural resourcesltthestandards, etc. at the project area. The projt

not cause any air, water, or noise pollution.
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Technological Well-Being

The project will result in utilisation of environmilly safe and sound technologies in small-scale
hydroelectric power sector. Further, the projechdestrates harnessing hydro potential in smalbstse
and encourages setting up of such new projectstimd. The project generates real, measurableca |
term emission reductions.

The above benefits due to the project activity veilisure that the project would contribute to the
sustainable development of the region.

‘ A.3. Project participants:

>>
Name of the party involved Private and/or public entity Whether party involved wishes
((Host) indicates a host party) (ies) project participants to be considered as project
participant
Private Entity:
India (Host) Chamoli Hydro Power Private No
Limited
\ A.4. Technical description of the small-scale prejct activity: \
‘ A.4.1. Location of the_small-scale project activit: ‘
>>
| A4.1.1. Host Party_(ies): |
>>
India
‘ A4.1.2. Region/State/Province etc.: ‘
>>
Uttarakhand
\ A4.1.3. City/Town/Community etc: \
>>
Village : Debal
Taluk : Narain Bagar
District : Chamoli
A.4.1.4, Details of physical location, includingnformation allowing the
unique identification of this small-scale project &tivity:
>>

The Debal SHP is located in the village Debal ofaWaBagar taluk of Chamoli District. Debal village
located at a distance of 230 km from Rishikesh ftatdkhand state, India. The nearest railway staso
Rishikesh. The geographical co-ordinates of thatioa is 7933'10"E (longitude) and 3@"N (latitude).
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>>
Type & Category:

According to the Appendix B to the simplified moitias and procedures for small-scale CDM project

activities, the proposed project activity falls endhe following

Project Type | - Renewable energy projects
Category I.D - Grid connected renewable elect
Reference AMS.1.D, version 13, EB 36

type and category.

ricity generation

The project activity utilizes renewable hydro pdiginfor power generation and exports the generated
power to the regional grid system. Accordingly, #pplicable methodology for the project activityakh
be AMS I.D/ Version 13, Scope 1, EB 36 which in@adydro electric generation for a grid system.
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Technical details of the project activity:

The technology employed for power generation irydrdelectric plant is converting the potential eyer
available in the water flows into mechanical enenging hydro turbines and then electrical energggus
alternators. The generated power will be transfdrriee match the nearest grid substation for proper
interconnection and smooth evacuation of power.

The project employs the use of hydro energy for plepose of electricity generation. Since, the
technology employed by the project proponent dassresult in GHG emissions; the project does not
cause any negative effects on the environment. &jehe technology used for the project activitiesdt
pose any threat to the environment when comparéuetossil fuel-fired power plants.

The project activity will use two Synchronous gexters with a rated capacity of 2500 kW each coupled
to two Horizontal Francis turbines with capacityo2%kW each. Francis Turbines are appropriate fer th
head available for the project. The power gener&iu this project is proposed to be supplied te th
UPCL grid through 33kV grid substation at Debalgindandakesari).

Technical details

Type of turbines : Horizontal Francis Turbine
Type of generator . Synchronous

No. of generating units : 2 Nos.

Net (Max) Head :47.2m

Net (Design) Head : 425 m

Installed Capacity © 2X2.5MW

Annual Energy generation : 31.18 GWh

Auxiliary Consumption : 1.715 GWh

Annual Saleable energy 1 29.465 GWh

Technology Transfer

No technology transfer from other countries is imred in the project.

>>

The crediting period chosen for the proposed ptaetivity is 10 years. Annual estimation of emissi
reductions by the project activity during the abowediting period are furnished below:

Year Estimation of annual
emission reductions in tonnes

of CO.e

200¢ 2388(

2010 23880

2011 23880

2012 23880

201: 2388(
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2014 23880
2015 23880
2016 23880
2017 2388(
2018 23880
Total estimated reductions 238800
(tonnes of C@e)
Total number of crediting years 10
Annual average of the estimated 23880
reductions over the crediting
period (tCQze)

In the above table the year 2009 corresponds (009 to 31.10.2010. Similar interpretation shall
apply for remaining years.

large scale project activity:

>>
In accordance with Appendix'®f the Simplified Modalities and Procedures for élif$cale CDM
project activities “Determining the Occurrence oglindling”, it can be confirmed that this project
activity is not a debundled component of a largpMXroject.

No other CDM activity has been undertaken by thegut participant within previous 2 years, whichins
the same project category and technology/measuh@sev boundary is within 1 km of the project
boundary of this project activity at the closesinpo

SECTION B. Application of a baseline and monitorirg methodology

>>

B.1. Title and reference of the approved baselinena_monitoring methodology applied to the

>>
Title : Type |, Renewable Energy Projects

Reference : AMS-I.D. Grid connected renewable electricity generation
Version : Version 13 AMS-I.D, Scope: 01, EB 36

B.2 Justification of the choice of the project catgory: ‘

>>
The proposed project activity is a 5 MW, hydro #liecpower project. The project activity is eligito
use the methodology since project activity gensrated exports the renewable electricity to a gyedesn

! http://cdm.unfccc.int/EB/Meetings/007/eb7ra07.pdf
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i.e. dominated by thermal energy sources. The dgpaicthe project activity is well below the quiging
limit for project activities under the small scahethodology i.e. 15 MW limfit Hence, AMS.I.D, Version
13, EB 36 ‘Grid connected renewable electricity egyation’ is applied for the proposed small scale
project activity.

The water and power studies carried out for thiggut keeping its main parameters in view suchesslh
and discharge available in the canal, the projectiggpants declare that the project will be withire
limits of the small scale project activity througtidhe crediting period. In addition, the designgpaeters
of turbine and generator indicate that the projeit be within the small scale limit throughout the
crediting period.

B.3.  Description of the_project boundary: |

>
In accordance with AMS I.D version 13, the projectundary encompasses the physical, geographieal sit
of the renewable generation source.

The project boundary is therefore the physical ldawmy around the diversion structure, desilting tank
headrace tunnel, fore bay, powerhouse, tailracetatransmission system till the evacuation paoiiie
power generated from this project is metered acdrately quantifiable.

In addition, the project boundary also includes ¢banected electricity system, i.e. the Northeiid gf
India, for the purpose of determining the basedimession factor for displaced grid electricity.

B.4.  Description of baseline and its development: |

>>
Baseline Methodology Procedure:

According to the Methodological toolTbol to calculate the emission factor for an elecicity systent,
the project participants shall apply the followstgps in order to determine the baseline methogolog

Step 1: Identify the relevant electric power system

Step 2: Select an operating margin (OM ) method.

Step 3: Calculate the operating margin emissiotofaaccording to the selected method
Step 4: Identify the cohort of power units to belinded in the build margin (BM)

Step 5: Calculate the build margin emission factor

Step 6: Calculate the combined margin (CM) emis&ator.

Each step is explained in detail in section B.6.1.

As per the Para 9 of methodology AMS 1.D. Versid) EB 36, the baseline is the MWh produced by the
renewable generating unit multiplied by an emissomefficient (measured in kg GEMWh) The
methodology says that emission coefficient sho@d#iculated in a transparent and conservative erann
as explained in the later sections of this document

2 In accordance with the simplified modalities amdgedures for small-scale CDM project activitiesr(@x Il to
decision 21/CP.8 contained in document FCCC/CP/Zu08ad.3):
http://cdm.unfccc.int/Reference/Documents/Annexibjish/annexll.pdf
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The project proponent has opted for approach i(a)’combined margin emission factor and desired to
keep the emission factor constant throughout tlediting period for the sake of adopting more simple
approach for calculation of emission reductions.

The Emission factor for Northern region is takeonirCEA published Grid Emission Factors for Indian

grid systems, which are made publicly availableGiPA website. The Emission factors are calculated
according to the guidelines of CDM UNFCCC websit@he key parameters and data sources are
furnished below:

Key Parameter | Value Data Source Website
EF Baseline emission factor for| CEA published baseline
the Northern grid emission factor for WwWw.cea.nic.in
Northern grid (CM)
EGy Net power export to the grid| From Plant and HPSEB | -
per annum Records. Ex-post
determination.

The Emission factor for Northern grid is taken fr@BA published Grid Emission Factors for Indiardgri

systems, which are made publicly available on CE#bsite (CQ Baseline Database Version 3). The
Emission factors have been calculated accordinghéoguidelines of CDM UNFCCC website. The
emission factor published by CEA for the latestry2@06-07 is 810.46 tC@#GWh, based on combined

margin approach.

Actual emission reductions will be calculated estdoased on the actual monitored data during eeah y
of the crediting period and fixed CEA baseline gridission factor.

11

B.5.  Description of how the anthropogenic emissioresf GHG by sources are reduced below thos

>>
UNFCCC simplified modalities seek to establish &ddality of the project activity as per Attachmet
to Appendix B, which listed various barriers, ofitndnich, at least one barrier shall be identifiect do
which the project would not have occurred. Theibes listed as per Attachment A to Appendix B ase
follows:

1. Investment Barriers: A financially more viable aftative to the project activity would have led to
higher emissions.

2. Technological barriers: A less technologically athed alternative to the project activity involves
lower risks due to the performance uncertaintyoor inarket share of the new technology adopted
for the project activity and so would have led ighter emissions

3. Barriers due to prevailing practice: Prevailingqgtige or existing regulatory or policy
requirements would have led to implementation tfcnology with higher emissions.

4. Other barriers: Without the project activity, faradher specific reason identified by the project
participant, such as institutional barriers or tedi information, managerial resources,
organizational capacity, financial resources, @aciy to absorb new technologies, emissions
would have been higher.

The following barriers were identified for the peof by the project participants.

10
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Investment Barrier:

Low return on investment:

Investment analysis has been carried out by th Bmonstrate additionality of the project. Fasth
purpose, project IRR has been chosen as the fiandicator, which has to be compared with a

benchmark to demonstrate the additionality.

Benchmark:

ONECCe
y

As per the guidance note issued by CDM EB at itSméeting“In case where a benchmark approach is
used the applied benchmark shall be appropriatéhéotype of IRR calculated. Local commercial legdin
rates or weighted average cost of capital (WAC@) appropriate benchmarks for a project IRR” (annex
45, page No.3, item 11 Selection and ValidatioAmbropriate Benchmarks - EB 41Based on this the
PP has taken into account the Average Prime lenditey (PLR) of Reserve Bank of India (RBI) i.e.
10.50% at the time of investment decision. The RsRer RBI was in the range of 10.25% % to 10.75%

at the time of investment decisfon
Computation of financial indicator:

IRR analysis is based on the assumptions madesiddtailed project report. UERC order is the bfsis

tariff. Depreciation and tax rates prevailing a¢ thme of decision making were taken into consitiena

Project IRR has been prepared for a period of 30sydetailed computation of project IRR forms pudrt
worksheet submitted to DOE for validation.

The key assumptions for determining the IRR offifggect activity are provided below:

Details

Value

Data Source

Project Cost

Rs. 289.50 millions

Detailed Project Report

Means of Finance

- Share Capital
- Term Loal

Rs. 97.00 millions
Rs.192.5( millions

Detailed Project Report

Annual Net Energy

Export 20y @l Estimated

Electricity Tariff (up to UERC Order dated 10/11/20(
45% PLF) Rs. 2.27 /kWh

Electricity tariff (beyond Rs. 0.25 /kWh

45% PLF) as an incentiv,

UERC Order dated 10/11/20(

Interest on Term Loan

9.75 % per annum

Detailed Project Report

Operation & Maintenanc

3.0 % of project cost wit
5 % escalation per annu

Detailed Project Report

Depreciation (SLM)

3 % per annum

Indian Companies Act

Loan Repayment Peri |7 year: Detailed Project Repc
Moratorium (from COD) |1 Year Detailed Project Report
Tax Holiday 10 years Indian Income Tax Act

Capital Subsidy

Rs.47.73 Millions

Detailed Project Report

® http://rbidocs.rbi.org.in/rdocs/Wss/PDFs/67614.pdf

11
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Income Tax (MAT) 8.415 % Indian Income Tax Act
Income Tax ( Regular) |33.66 % Indian Income Tax Act

The suitability of PLF and Tariff used in the firdal analysis is explained below.

Suitability of PLF:

The detailed hydrological and topographical Ingzibns have been carried out by an independemrexp
agency and submitted the Detailed Project Reporthi® project in June, 2005. The investigationsiedr

out are briefly mentioned below:

(i) Direct discharge measurements (site specifcltrge data) and other hydrological data at the
project location

(i) Topographical surveys to determine head atégldor the project

(iif) Power Energy studies and determination ofnPlaoad Factor (PLF) for the project using site
Specific discharge data and head.

Based on the site specific technical parameteres$GEnergy generation and PLF were calculated as
follows:

Project | Gross Energy Plant Load
Generatior Facto
Debal 31.18 GWh 71 %

Details of investigation results and calculatiorGybss Energy and PLF for the project is availablide
Detailed Project Report of the project activity.eTtischarge data and calculation of PLF availabliné
DPR is already furnished to the DOE for verificatio

The PLF of 71% considered by the PP is higher And more conservative than the PLF recommended
by the Uttaranchal Electricity Regulatory Commiss{t/ERC), which is only 45%.

The project activity is commissioned on 31st Sefern2007 and year wise generation details arengive
below:

Year Gross Energy| Plant Load
Generation Factor
Sep, 200-Aug, 0¢ 19.52 GWh 44.5€ %
Sep, 2008-Aug, 09 18.43 GWh 42.00%

The above generation figures indicate an averade d?lonly 43.28% against the estimated PLF of 71%
as per the DPR.. The PP suffered losses due towhgeneration achieved by the project activity.

As could be seen from the above, the PLF estimatdte DPR is more conservative.
Suitability of Tariff:

At the time of investment decision i.e., on 20.D02 the tariff applicable for the project as per
Uttaranchal Electricity Regulatory Commission (UBRder dated 10.11.2005 is Rs.2.27 per kWh up to

12
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45% PLF, thereafter the PP will get Rs.0.25 per k¥g¢han incentive. The same is considered for
investment analysis. Copy of the UERC order haesadly been submitted to DOE.

Based on the above assumptions, the project IRRsaut to 7.18% without CDM benefits in contrast t
the benchmark of 10.50 %. As evident the projeciat financially attractive.

Sensitivity Analysis:

Sensitivity analysis has been conducted by vargntical assumptions by 10% on either side. The
outcome of the sensitivity analysis is given below:

Factor Variation
-10% 0% +10%
Generation 6.86% 7.18% 7.50%
Tariff 4.99% 7.18% 9.18%
Project Cost 9.30% 7.18% 5.31%
O& M Cost 7.81% 7.18% 6.50%
Salvage Value 7.16% 7.18% 7.20%

The sensitivity analysis proves that the projeatriBkely to be financially attractive even undbe tmost
optimistic conditions. Having said that, it need$e stated that project cost coming down is uist@ahs

the project is already facing cost overruns. Theegation has been considered at the maximum anmkhen
it is highly unlikely that the project would be albto achieve a generation more than 72%, is wgh hi
impossible. Moreover there is a drastic reductionthie energy projected by the project proponent.
Against an envisaged generation of 29 MU the ptogetivity has generated little over 20 MU which
indicates the prevalence of hydrology barrier en@ileg uncertainty of generation. Tariff is consitkias

per UERC order and O&M cost is only subject to @age, not decrease. Even considering the total
project cost as salvage in the terminal year the iBRbelow the bench Mark. Therefore, the occureesfc
any of the events considered in the sensitivityyesmis remote.

The project IRR reaches benchmark only if the cbgiroject is reduced by 15.02%, tariff increasgs b
16.95% and O&M cost decreases by 58.9% Even if3beeration and Realisable value (Salvage value)
increases by 100% the IRR does not reaches théimamk.

It was against this background that the PP, whiléngy a decision to invest in the project activity,
considered the CDM benefits. The minutes of the timgeof the Board of Directors, where the
imperativeness of the CDM benefits was discusseduiinished to the DOE for verification. CDM
benefits go to improve the financial attractivenetthe project activity, as evident from the fwdt with
CDM benefits, the project IRR in the baseline sceni@anproves to 14.50% in contrast to the benchmark
return of 10.50 %. Hence, the project requires Clviefits to become financially attractive.

13
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Other Batrriers:
Geological Risks:

The small and mini hydro power plants in the Hirgataregions (including those in Uttarakh§rslLiffer
from various natural calamities including landsid®uring the monsoon period, frequent land slides
occur especially from the hill slopes overlookitg tpower channel. Consequently, the power channels
may get washed away over some length, which magecander cutting of the land below the power
channel and may require realignment. Thus, the pgereration may stop due to the landslides, which
may need further reconstruction. This phenomenaeiig common and almost renders these small power
stations inoperative for almost the entire monsseason and later a few more months are required for
construction of the power channel along a new atignt.

The state of Uttarakhand has been witnessing a euwmfbnatural disasters which include earthquakes,
landslides and flash flootlblttarakhand represents one of the Himalayan stftésdia and is traversed
by a number of regional tectonic discontinuitiebeTgeotectonic setup, meteorological regime ant hig
relief make this region highly prone to earthquakasdslides, and flash floods. In the recent gaststate
was devastated by two major earthquakes (UttarkaSBil and Chamoli 1999) and a number of
landslide& Out of the total area of about 51000 sq.km oftdthand, 21000 sqg.km lies in the severest
zone "V and the rest in zone “IV’. Apart from this, Chanitdlelf falls under zone v, seismically the most
active zone.

The natural weakness of the rocks coupled with higdtive relief and concentrated atmospheric
precipitation makes the region prone to mass wastagcesses, particularly in the vicinity of major
tectonic discontinuities and shear zones. Landslel flash floods are therefore a common featutied
region, particularly during the monsoon season thading to high investment towards strengthenihg o
adjacent slopes, additional safety margins in sirat designs etc. Landslide, though seemingly kamal

of stray incidence, causes considerable concemeinegion as it claims a heavy cumulative tolhofman
lives and infrastructure especially during the nwams season (rainy season in the Indian subcontinent
spanning mid-June to mid-September) when prolongadall provides favorable conditions for down
slope movement. In the past the state of Uttarakimas been affected by a number of landslidesrgela
number of landslides go unnoticed and do not gaadian attention as the losses are small, but the
cumulative toll of these events is significant @oedhparable to any major natural disabter

Uncertainty of geology:

The Himalayas are among the youngest mountainscéHne geological conditions are very uncertain.
Loose riverbed material, unstable slopes, landéacae slides are encountered frequently.

* Section 3.2, Table 2 ENVIS Bulletin on Himalayacolbgy Vol 14(l)- GPBIHED, Almora
http://gbpihed.gov.in/envis/HTML/vol14_1/vpsati.htm

® current science, vol. 87, no. 2, 25 july 2004, tpww.iisc.ernet.in/currsci/jul252004/134a.pdf

Shttp://info.worldbank.org/etools/docs/library/1188testcourse/docs/Course%20Projects/Best%20End %2063
ourse%20Projects/SVETLANA/Rautela-final%20projedt.p

" Un/Desa Project-Int/98/X70 (Uncrd), Consultant Ben Field Survey Of Natural Disasters by Dr. ANB S. ARYA,

F.N.A., F.N.A.E.,Professor Emeritus, Dept. of EEDgg., IT Roorkee
http://www.humanitarianinfo.org/sumatra/reliefreeoy/cross/docs/EmergencyDisasterMitigation/UNCRDn&LdtantReportOnF
ieldSurveyOfNaturalDisasters_August2002.pdf

8 Traditional inputs in disaster management: the chgenparav, North Indiainternational Journal of Environmental
Studiesvol. 62, No. 5, October 2005, 505- 3itfp://gov.ua.nic.infdmmc/newsletter/|JES%20Amparpdf
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Unpredictable geographical conditions, cloud bagstind slope failures demands high expenditure on
protection works.

Road blockage due to natural calamities and sewdireatic conditions also cause difficulty in
construction, operation, and maintenance thereduig to time and cost over runs.

Barriers due to prevailing practice:

Establishment of small hydro projects is not a camnpractice in the State of Uttaranchal due to
prevalence of several barriers as explained earliéis statement is supported by the followindistias
published by various sources:

Uttaranchal is estimated to have a potential foalshydro projects to an extent of 1478.235 M\t of
which the installations of small hydro projectsoafpacity less than 25 MW is 72.45 MWonstituting
4.9% of total installed capacity. This capacitachieved by implementation of over 75 projectscldse
look at the annual report for the year 2006, predithy Central Electricity Authority (CEA) as wel a
study by Asian Development Bank (ADB)with respect to hydro power development in Uttareh
indicated that there is no participation of privagetor in small hydro power development. In Apbert

of the report “Hydropower Development in India:Sector Assessment”, based on the study made by
ADB they have also clearly observed that the entistalled capacity is run by state owned Uttarahch
Jal Vidyut Nigam Limited (UJVNL). Copy of the relgnt report will be furnished to the DOE for
verification. This makes it very clear that these no private sector participation in small hydro
development in the state and all the projects implged so far are owned by UJVNL. The objective of
the government institution to set up hydro powerjguts need not necessarily be for economical reaso
but also as social aspects for taking up of thesggts.

ADB has also pointed out in another Chapter IV dit report under Private Sector Participation
“Development of hydro power projects had been inggeith the past due to a variety of reasons like (a)
long gestation period; (b) capital intensive natofg@rojects; (c) requirement of statutory cleaes)qd)
geological surprises often encountered; (e) lamliigtion problems; (f) law and order problems ame
cases; (g) R & R problems etc., as detailed ini@etV. In over all terms, this presented a higlesel of

risk which the private sector is generally averseaking. This often meant time and cost overrohs
projects. Non availability of long term debt fircdmg, credit worthiness of the utilities to whoneyhhave

to sell the power, provision of free power and frended tariffs were also factors adversely impacthe
foray of the private sector into hydro power depehent”.

Even the Electricity regulatory commission of Ugstachal, UERC has observed the barriers for
implementation of small hydro projects in the swft&ttaranchal which they have indicated in thaiiff
order dated 10November 2005.In Para 5 of the order the commissientioned “the reasons for higher
capital cost have been stated to be higher cosivivfworks, transportation of men and materialstcof
construction of roads/bridges and longer transmisines etc in the hilly regions. It was even sgjgd
that due to peculiar, unique and widely varyingrebteristics of each small hydro power projecttipgt
any ceiling on the capital cost is not correct aray lead to either under-recovery of cost incuoethay

% http://mnes.nic.in/annualreport/2004-2005 EnglisB/ggl.htm

10 http://mnes.nic.in/annualreport/2004-2005 Englis&/@g2.htm

1 http://ww.adb.org/Documents/Reports/Hydropower-Biedia/
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lead to reduction in capital cost by compromisimgtiee safety, reliability and optimal design of fhiant
particularly on account of geological surprises”.

In para 10 of the order, the UERC says that thears for high O & M costs are “the requirement of
minimum staff irrespective of capacity, higher taf and administration expenditure due to remaote a
hilly locations and higher R & M expenditure due tbequent repairs and outages of
civil/electromechanical parts on account of highad adverse weather conditions”.

The above could be the reasons for the privat@sact coming forward to set up small hydro progdat
a big way in Uttaranchal which forms part of Northeegional grid.

Based on enquiries made with various agenciesearsthte it has been found out that some projeets ar
under implementation in the state of Uttaranchal alhthese projects are proposing to establisiept®
considering CDM revenues. Their details are furadisbelow:

Reqistered Projects:

1) 22.5 MW Bhilangana hydro power project
2) 4.8 MW Birahiganga hydro power project

Due to the barriers with respect to hydrology, gggl Low PLF, other extreme climate private sedgor
not coming forward in a big way to implement thejpcts.

It is therefore demonstrated by the PP that dyaréwailing practice barriers, the absence of tlugept
activity would have led to higher emissions in therthern grid as it is dominated by thermal power
projects.

Hence, the proposed project is additional andmsame as the baseline scenario and would not have
occurred without the CDM benefits. CDM revenuesexgected to leverage the project economics in
case of any unforeseen outages, which may be edstite to the above uncertainties, and also CDM
revenues will help the project proponents to overe@ome of these barriers.

Early Consideration of CDM:

Annex 46 of EB 41 requires project activities fdmieh the start date is prior to the date of pubiizaof
the PDD for global stakeholder consultation, to destrate that serious consideration of CDM in the
decision to implement the project activity. Sucimaastration, as per the Annex requires the follgwin
elements to be satisfied with documentary evideviee,

a) awareness of the CDM prior to the project actigitgrt date, and that the benefits of the CDM were a
decisive factor in the decision to proceed withghgect; and

b) that continuing and real actions were taken to e@DM status for the project in parallel with its
implementation.

PP was aware of the CDM benefits (gathered fromspaper reports, information from other developers
who have got their projects registered with CDM fi8n India) and the CDM benefits were the reason as
to why PP ventured into this project activity. Tlelowing paragraphs explain how the two elements
stipulated by Annex 46 of EB 41 are fulfilled.
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The first requirement stipulated by the Annex isiséi@d by the resolution passed by the Board of
Directors of the project activity on November 2008, a copy of which is submitted to the DOE for
validation. The resolution was passed by the BadrBirectors prior to the commencement of project
activity start date. The resolution reveals thatMCDBenefit was a decisive factor in the decision to
proceed with the project. As the minutes of theigsien of the Board of Directors (which is generally
referred to as “Board Resolution”) is the docunstigulated by EB and the resolution reveals thaMCD
benefit was a decisive factor in the decision tocped with the project, the first requirement ai@es
consideration of CDM by the PP as required by And@xf EB 41 is fulfilled.

The second requirement relates to the demonstradiiomeans of reliable evidence, that continuing an
real actions were taken to secure CDM status ®iptioject in parallel with its implementation. Eertte

to support this, as per Annex 46 of EB 41 includestracts with consultants for CDM services,
appointment of DOE, among others. The followingoctology of events would demonstrate the parallel
action taken by the PP to get the project regidtaseCDM activity and implement the project.

Appointment of CDM consultant : 15-04.2005
Date of preparation of DPR : June 2005
Board resolution considering CDM revenues : 2005
Implementation agreement : 09.03.2006
Order for Electro Mechanical Equipment : 31.05.2006*
Order for Civil Works : 16.10.2006
Appointment of DOE : 20.12.2006
Indian DNA approval : 16.04.2007
Commencement of generation : 01.09.2007
Pollution Control Board permission : 12.03.2008

*31/05/2006 has been considered as the start dabe @roject activity as it was on that date th&t has
entered into an agreement for supply of E & M emept for the project activity. This was the day on
which the real action of the project activity begamd the project participant committed expenditure
related to the construction of the project activity

It may be added in this context, the contract wilith CDM consultant is not only for the CDM services
but also includes ERPA. Thus, it could be seentib#t the conditions stipulated vide Annex 46 of £B
has been fulfilled by the project activity.

B.6.  Emission reductions: |

B.6.1 Explanation of methodological choices |

>>
The project activity uses renewable energy souccgenerate electricity and exports the generated
electricity to the grid system, which constituté$oth fossil fuel and non fossil fuel sources lgfotricity
generation. Emission reductions due to the prgetivity are considered to be equivalent to theelas
emissions, since the hydro electricity project wdowot lead to any project emission and leakage
emissions. Emission reductions are related tceetbetricity exported by the project and the emissio-
efficient of the grid system.

Each step that is followed to determine the basetimissions is explained as per ti®dl to calculate
the emission factor for an electricity systerh

Baseline
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Step 1 Identify the relevant electric power system

For the purpose of determining the electricity esiois factors, groject electricity systemis defined by
the spatial extent of the power plants that aresiglayly connected through transmission and distidiou
lines to the project activity (eg the renewable popwlant location or the consumers where elecyrisit
being saved) and that can be dispatched withouoifignt transmission constraints.

Similarly, aconnected electricity systene.g national or international is defined as antelgty system
that is connected by transmission lines to thegataglectricity system. Power plants within the reected
electricity system can be dispatched without sigaift transmission constraints but transmissioth&
project electricity system has significant transiua constraint.

When application of the criteria mentioned in thetlmodological tool doesn't result in a clear grid
boundary, a regional grid definition should be usedcase of large countries with layered dispatch
systems (e.g provincial/regional/national). In otbeuntries, the national (or other largest) grdimition
should be used by default.

Since the host country has got a predefined rebignd definition, it is being used as per the
methodological tool.

To overcome the uneven distribution of generatioegy resources, the concept of regional planmng i
power sector in India was introduced during thied five year plan (1961-1966¥° Accordingly, for the
purpose of power planning, the country was demadcatto five regions as Northern grid, SoutherrdGri
Eastern grid, Western grid and North eastern grid.

In the present cas@roject electricity system is the project activity and theconnected electricity
systemis theNorthern regional grid since the project activity comes undéarthern regional grid.

Step 2: Select an operating margin(OM ) method.

The calculation of the operating margin emissiottda (EF gigomy ) is based on one of the following
methods:

a) Simple OM or

b) Simple adjusted OM or

c) Dispatch data analysis OM or

d) Average OM

As per the above said methodological tool, anyhef four methods can be used, however simple OM
method can only be used if low-cost/must-run resesiconstitute less than 50% of total grid genemati
in:

1) Average of the five most recent years

2) Based on long-term averages for hydroelectrigiyduction

In India, due to lack of necessary data, optiong) (c) cannot be applied. Since low-cost/mush—ru
resources constitute less than 50% of the totdlggneration and since fuel consumption data idedbla
for each power plant/unit, option (a) is opteddalculation of Operating Margin.

12 hitp://planningcommission. nic.in/plans/planrel/§ivSrd/3planch24.html
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Step 3 : Calculate the operating margin emission tdor according to the selected method

According to the Tool to calculate the emission factor for an elecicity systent, the operating margin
emission factor (Efgridy y ) can be calculated based on any one of the faligwi

a) Simple OM or

b) Simple adjusted OM or

c¢) Dispatch data analysis OM or
d) Average OM

However, in India availability of accurate datagnid system despatch order for each power plathen
system and the amount of power despatched fromlaiks in the system during each hour is practicall
not possible. Also, still the merit order despasgistem has not become applicable and is not liteely
happen during the crediting period. In view of tliigs proposed to apply other alternatives memabin
the “Tool to calculate the emission factor for #cicity system”. Since the power supplied by lowst-
must-run power plantdto theNorthern regional grid during 2006-07 (27.1%)is clearly below 50%, it
was decided to apply tf&imple OM method.

In the Simple OM method, the emission factor icgkted as generation weighted average emissians pe
electricity unit (tCQ/MWh) of all generating sources serving the systeob,including low-operating cost
and must-run power plants. The data vintage opsielected is thex-anteapproach, where a 3 year
average OM is calculated. The most recent threg GEA data published on the emission factor of
northern region is considered. The CEA baselindeisved using the following formulae to calculate
simple OM.

Z FC,m, * NCV,, * EFco,,;

grid ,OM ,simpley —
2 EG,,
m

EF

Where:

EFyria.om simple, y= Simple operating margin CO2 emission factor iary@CO2/MWh)

FGmy.= amount of fossil fuel type | consumed by pownt/unit m year y(mass or unit volume unit)
NCV,, = Net calorific value (energy content) of fossil figbe i in year y(GJ/mass or volume unit)
EF..,y = CO, emission factor of fossil fuel type i in the ygaftCO,/GJ)

EGny = Net electricity generated and delivered toghd by power plant/unit m in the year y (MWh)
m = All power plants / units serving the grid inaye/ excepts low-cost/ must-run power plants/ units

i = All fossil fuel types combusted in power piaunit m in year y

'3 Defined as Hydro, geothermal, wind, low cost bismauclear and solar generation plants in the AIDBR. (ref
foot note 3 page 4).

14 Baseline Carbon Dioxide Emission Database Version 3
http://cea.nic.in/planning/c%20and%20e/Governme e 20India%20website.htm
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y = Either the three most recent years for whiatads available at the time of submission of tiDvC -
PDD to the DOE for validation (ex-ante option )tloe applicable year during monitoring (ex-post opyi

The CEA data published on Baseline emission facotodifferent regions in Indian electricity systeare
provided in Annex 3.
Table B.5 : Operating Margin®™

Most recent three years 2004/05 2005/06 2006/07
Operating Margin* (OM) in t CQ/ GWh 980.10 999.20 998.46
Average of 3 years 992.58

* including imports

Source: CDM Carbon Dioxide Baseline Data base, igpr8, 15th December 200@\{w.cea.nic.i

Step 4: Identify the cohort of power units to be includedin the build margin

The sample group of power unitsused to calculate the build margin consists ofegith

a) The set of five power units that have been Imidst recently or

b) The set of power capacity additions in the eleity system that comprises 20% of the system
generation (in MWh) and that have been built meséently.

Project participants should use the set of powés tinat comprises the larger annual generation.

As per the most recent version of Cdatabase published by CEA ,the build margin isudated as the
average emissions intensity of the 20% most recgpécity additions in the grid based on net geiarat
Depending on the region, the build margin coveitstsommissioned in the last five to ten yearstiiien;
if a unit is part of a registered CDM activityjstexcluded from the build margin.

Step 5 Calculate the build margin emission factor

The build margin emission factor is the generati@ighted average emission factor (#MWWh) of all

power unitam during the most recent yeafor which power generation data is available, dal®d as
follows:

D EG,,, xEFeLmy
EF,. =0
grid ,BM,y
Z EGmy
Where:
EFyi0 8w, = Build margin CQemission factor in year (tCO/MWh)

15 CEA published CO2 data base,
http://cea.nic.in/planning/c%20and%20e/Governme@®i%20India%20website.htm
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EG,, = Net quantity of electricity generatetlalelivered to the grid by power unit in year in
year(Mwh)

EFeLmy = CQemission factor of power unitin year

m = Power units included in theld margin

y = Most recent historical yéar which power generation data is available.

Build Margin emission factor is determined as below

Build Margin (BM) 628.34 tCO, / GWh

Step 6 Calculate the combined margin emissions factor

The combined margin emission factor is calculastbfows:

EFgrid cMLy = EFyrid, om, y X Wom + EFgrid, BM, y X WaMm

Where
EFgiacmy = Build margin C@emission factor in year (tCO,/MWh)

EFgiaomy = Operating margin C{emission factor in year (tCO/MWh)
Wom = Weighting of operating margin enossfactor (%)
WaM = Weighting of build margin emisssofiactor (%)

The default values that are to be choserviorn and wem are
¢ Wind and solar power generation project activitiwgy = 0.75 and wy =0.25 for the
first crediting period and for subsequent credifpegiods
« All other projects : wy =0.5 and wy = 0.5 for the first crediting period anchw= 0.25
and wgy = 0.75 for the second and third crediting period.
The baseline emission factor in years calculated as the simple average of the OM Bidemission
factors, i.e. OM and BM are each assigned a wedgktrage of 50%. As noted above, the resulting
Combined Margin is fixed ex ante for the duratidnthe crediting period:

Combined Margin (CM) 810.46 tCO, / GWh
Simple average of OM and BM

The baseline emissions are calculated based amethenergy provided to the grid (in GWh/year), and
emission factor for the displaced grid electricfiy tCO, /GWh). The baseline scenario is electricity
delivered to the grid by the project that otherwigsuld have been generated by the operation of grid
connected power plants and by the addition of nemegation sources.

BEV = EGm,y X EI:grid ,CM,y

Where,

EG,, = Net quantity of electricity generatetlalelivered to the grid by power unit in year in
year(Mwh)
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EFyiq cmy = Combined margin emission factor of the grid toethihe project exports electricity in
(tCQ/MWh)

Central Electricity Authority (CEA) (which is an fafial source of Ministry of Power, Government of

India) have worked out baseline emission factor Vfarious grids in India and made them publicly

available i.e CO, Baseline Database — Version"at

http://cea.nic.in/planning/c%20and%20e/Governmedf20India%20website.htm

The emission factor of the grid for the ex-anterapph is calculated in the following way:

The baseline Emission factor (including Imports) Mérthern regional grid published by CEA is
considered for calculation of Emission reductiong do displacement of electricity in accordancehwit
the Baseline of AMS I.D, version 13.

Project emissions

No project emissions are applicable to the propasedll scale hydro electric power project, since th
electricity generation is based on hydro resouradsch does not involve any combustion or generatio
of emissions from fossil fuels. However, as thejgobis equipped with diesel generator of suitable
capacity to meet the emergency requirements of ptwase etc., emissions out of usage of fossil fuel
(diesel) will be accounted for as project emissibased on the following equation.

PE giesely= Fiy* Density * NCV * EFRco,* OXID / 1076

Where R, is the quantity of diesel used during the yearg)_tr

Density of diesel (0.845 kg/Ltr. asper Indian Oil Corporation Ltd
http://www.iocl.com/Products/HSD_BS_|V_ Specificatipdf)
NCV is the calorific value of diegdB.3 TJ/Gg as per IPCC 2006 default value)

EEo. is the CQ emission factor of Diesel (74.8 t @DJ as per IPCC 2006)

OXID as per IPCC 2006 in the Tieseltoral approach, the oxidation factor is includéti the
emission factor itself)

Leakage:

No leakage emissions are considered for the prdp@seject activity since no energy generating

equipment is transferred from another activity andhe existing equipment is transferred to another
activity.

Emission Reductions:

Since the project emissions as well as the lealkagezero, the emission reductions are equal to the
baseline emissions. These are calculated basdueamdnitored net amount of electricity suppliedte

grid, and the baseline emission factor.

ERy = BEy - PEy - Ly
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B.6.2. Data and parameters that are available atalidation:
Data / Parameter: EFR
Data unit t CC,/GWh
Description: CQ emission factor for the regional grid system

Source of data used:

CEA published grid emissiotofa

Value appliec

81C.4€

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

D

Central Electricity Authority (CEA) values (Gaseline database Version
have been used for authenticity of the data, avi&ilpublicly by Govt of Indig
with a view to obtain uniformity of approach in theuntry towards a commag
objective.

ONECCe
~v

Any commenti -

Data / Parameter: EFco |

Data unit t CO2/T.

Description: CO, emission coefficient of fuel type i

Source of data used:

IPCC 2006 upper bound value at 95% confidencevater

Web Link: http://www.ipcc-
ngqip.iges.or.jp/public/2006gl/pdf/2 Volume2/V2 ZhZ Stationary Combus

on.pdi

.

Value applied:

74.8

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

5

IPCC values have been used for the,@mission factor of diesel since
country specific data is available. Any future son of the IPCC Guideling
will be taken into account.

no

Any comment:

The project activity may combust only one type adgil fuel i.e., diesel durin
the project operation to meet the emergency poeguirement of the projec

Hence only emission factor of diesel is providethia parameter

Data / Parameter; NCVpiese
Data unit TJ/G¢
Description: Net calorific value of diesel

Source of data used:

IPCC 2006 upper bound value at 95% confidengerval (“2006 IPCC
Guidelines for National Greenhouse Gas Inventorigslume 2: Energy|

Tables 1.2)
Web Link http://www.ipcc-

ngqip.iges.or.jp/public/2006gl/pdf/2 Volume2/V2 1hL Introduction.pdf

Value applied:

43.3

Justification of the
choice of data of
description of
measurement methag
and procedure

actually applied :

1"2)

IS

IPCC value has been used for the fuel type sinceaumtry specific NCV,
value of diesel is available. Any future revisidtloe IPCC Guidelines will bg
taken into account.

17
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| Any comment:

Data / Parameter: Density
Data unit ka/Lit
Description: Density of the fossil fuel used for the projecegiDiesel)

Source of data used:

Indian Qil Corporation Ltd
http://www.iocl.com/Products/HSD_BS_IV_Specificatipdf

Value applied:

0.845

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

The data is considered from the available autheratimnal data source due t
absence of the authentic measurement procedur@B byhis is fixed ex-ante
for the entire crediting period

Any comment:

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

>>
Baseline emissions

Baseline emissions calculated as explained in@e&i6.1 above are summarised as below.

BE,

BE,

Project emissions

29.465 GWh x 810.46 tg€GWh

23,880 tCO

ONFOce A
~v

The project emissions due to the combustion ofelliase considered as zero for estimation of ex-ante
calculations of emission reductions. The correspaneémissions from the combustion of diesel for
operation of DG set during emergency situationcaresidered negligible. However the quantity ofdie
combusted in the project activity will be monitorddring each year of crediting period (B.7.1) and
deducted from baseline emissions, provision has eade in Section B.6.1 by providing formula to
calculate project emissions. Since estimation angity of diesel consumption is unpredictable befor
actual operation of the project and also to simgptlie ex-ante calculations of emission reductions,
excluding project emissions is considered reasenabl

PE =

PE, 0tCQ

Leakage

Ry * Density * NCV * EFcop/ 1076

No leakage is applicable

Emission reductions

ER, = BE,

PE -

24



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03

CDM - Executive Board

ER,

ERy

23,880 -

0 -

23,880 tCQ(ER, = BE,)

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

>>

Summary of the ex ante estimation of emission reédis are furnished below.

Estimation of Estimation | Estimation of | Estimation of
Year project activity | of baseline | leakage overall emission

emissions emissions | (tCO.e) reductions

(tCO.€) (tCO.e) (tCO.e)
2009 0 23880 0 23880
2010 0 23880 0 23880
2011 0 2388( 0 2388(
2012 0 2388( 0 2388(
2013 0 23880 0 23880
2014 0 23880 0 23880
201t 0 2388( 0 2388(
2016 0 23880 0 23880
2017 0 23880 0 23880
2018 0 23880 0 23880
Total (tonnes 0 238800 0 238800
of COe)

In the above table the year 2009 corresponds 009 to 31.10.2010. Similar interpretation shall

apply for remaining years.

B.7

Application of a monitoring methodology and desription of the monitoring plan:

B.7.1 Data and parameters monitored:

Data / Parameter: ECheT
Data unit GWh
Description: Total electricity generated by the project during yeaty

Source of data to be used:

On-site measurements

Value of date

31.1¢

Description of measurement
methods and procedures to be
applied:

Continuously measured by calibrated meters, recbrdaily and
aggregated monthly

QA/QC procedures to be
applied:

The Meters used for reading the Gross electricétiyegation will be
calibrated as per industrial standards of energiersebut at leas
once in three years. The accuracy class will bé.6f

—

Any comment:

Though this value is not used for emission reducalculations
Archived data will be kept during the crediting ioerplus 2 years o

the last issuance of CERs for this project actjwiichever occurs

D

later.
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Data / Parameter: EGauwiiary.y
Data unit: GWh
Description: Auxiliary electricity consumption of the projectrilug the year y

Source of data to be us

On-site measuremer

Value of data

1.715

Description of measurement
methods and procedures to be
applied:

Continuously measured by calibrated meters, recbrdaily and
aggregated monthly

QA/QC procedures to be
applied:

The Meters used for reading the Auxiliary electyiggeneration will

be calibrated as per industrial standards of energfers, but at leas

once in threeyears.The accuracy class will be of

—

D

Any comment:

Though this value is not used for emission reducalculations
Archived data will be kept during the crediting ioerplus 2 years o

the last issuance of CERs for this project actjwirichever occurs

later
Data / Parameter: EGexporty
Data unit: GWh
Description Electricity supplied to the grid by the proj during the year

Source of data to be used:

The values are taken from Joint Meter Readingsif@ates issued by
Uttarakhand Power Corporation Ltd (UPCL) Officiaased on Mair
meter and check meter reading located at griddoterection point.

Value of data

29.465

Description of measurement
methods and procedures to be
applied:

Continuous measurement of the exported electritatgrid) by one
set of main and check meters at grid interconnegimnt.
Measurement equipment : Energy meters (maiter and check
etar)

Calibration frequency : Six monthlyraentioned in valid PPA

or at least once in a 3 year period as requiregdneral guidance o
small scale projects.

Accuracy of the meters . 0.2s

Responsible person : These metersealed and under tk
control of UPCL. Project site in-charge would bespensible for
ensuring regular maintenance and calibration of miegters from
UPCL authorities.
Measurement interval : Continuous meament, monthly
Recording and aggregated annually.

A

>

ne

QA/QC procedures to be
applied:

The Meters (Main & Check meter) used for reading #xport of
electricity to the grid form the project activityilivoe calibrated six
monthly as per valid PPAr at least once in a 3 year period
required by general guidance on small scale praject
Accuracy : 0.2s

Sales records to the UPCL grid are used to ensungistency

as

Any comment:

Data will be archived electronically and on pap&ichived data will
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be kept during the crediting period plus 2 yeartherlast issuance ¢
CERs for this project activity, whichever occurtela

=

Data / Parameter; EGmsony
Data unit GWh
Description: Grid electricity import to the project activity dog the year y

Source of data to be used:

The values are taken from Joint Meter Readingsif@ates issued by
Uttarakhand Power Corporation Ltd (UPCL) Officiaased on Mair
meter and check meter reading located at griddoterection point.

Value of date

0

Description of measurement
methods and procedures to be
applied:

Continuous measurement of the imported electriffitym grid) by
one set of main and check meters at grid interoctiore point.
Measurement equipment : Energy meters (maiter and check
etar)

Calibration frequency : As mentionedralid PPA or at leas

once in a 3 year period as required by generalagaiel on small scal
projects.

Accuracy of the meters : 0.2s

Responsible person : These metersealed and under tk
custody of UPCL. Project site in-charge would bepmmsible for
ensuring regular maintenance and calibration of iegters from
UPCL authorities.

Measurement interval : Continuous measent, monthly
Recordin(and aggregated annua

[¢)

ne

QA/QC procedures to be
applied:

The Meters (Main & Check meter) used for reading tmport of
electricity from the grid to the project activityili\be calibrated as pe
valid PPA or at least once in a 3 year period as require(
general guidance on small scale projects.

Accuracy : 0.2 class

Sales records to the UPCL grid are used to ensurgisiency.

-

1 by

Any comment:

Data will be archived electronically and on pap&ichived data will
be kept during the crediting period plus 2 yeartherlast issuance ¢
CERs for this project activity, whichever occurgek

=

Data / Parameter: S
Data unit litres
Description: Quantity of fossil fuel typa(Diesel) combusted in the project pla

during yealy

Source of data to be us

On-site recordsDG set log bool

Value of data

0 (assumed value for ex-ante calculation of emisstductions)

Description of measurement
methods and procedures to be
applied:

The quantity of diesel consumed for the purposé belmeasured b
using level gauge and recorded in the log book tagiad for DG set.

QA/QC procedures to k

The level gauge will be calibrateas per national standards, bit
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applied: least once in three years as per General GuidetmeSSC CDM
methodologies. The data recorded can be cross etiemffainst the
fuel purchase receipts and stock balance.

A1

Any comment: Data will be archived electronically and on pap&ichived data will
be kept during the crediting period plus 2 yeartherlast issuance ¢
CERs for this project activity, whichever occurtela

=

B.7.2 Description of the monitoring plan: |

>>
This monitoring plan is developed in accordancdlie modalities and procedures for small-scale CDM
project activities and is proposed for grid-coneedcsmall hydroelectric project being implemented in
Uttarakhand state in India. The monitoring plan,jclihwill be implemented by the project proponent,
describes about the monitoring organisation, pararseo be monitored, monitoring practices, QA and
QC procedures, data storage and archiving.

Procedures for training of monitoring personnel

The project would employ qualified and experienpedsons for plant operation. Basic personnel té dea
with monitoring of parameters are plant operatdtse project would maintain standard log sheets and
formats to record the monitoring parameters. Theges would be given proper training to maintaia th
plant records. The plant manager would be the dasgl person to verify, compile and archive all the
monitored data. The parameters to be monitorechduhe crediting period would be provided in a ¢abl
format to the designated person. The person woeldptovided necessary training with respect to
maintenance the relevant monitoring records to lerin/her to deal the monitoring independentlyeTh
training would be provided to the monitoring penseirfor the monitoring of the following parameters:

= Energy Export

= Energy Import

= Gross energy generated

= Auxiliary consumption

= Diesel consumption monitoring

= Periodical Calibration of monitoring equipment.

Further, any uncertainties in monitoring proceduoeild be handled by external GHG experts.

Procedures for documentation and storage:

The Plant operators would record the parametersyelaey during the operation of the plant. Since the
project is a hydel power project only the followiegergy related data, needs to be monitored:

Gross Energy generation, Auxiliary consumption, iggeExport and import and diesel consumption for
the DG set. The Energy meter readings would bentakeing a particular time of every day to ensure
constant recording frequency of parameter. Therdetbparameters would be documented every day in
the standard log books maintained at the plant.

The day to day records would be verified by plaahager, compiled and documented for preparation of
internal audit reports.

The company might introduce an internal audit sysier documentation and safe storage of data.rnater

auditing would be carried out as per the monitoptam and whenever necessary. An internal auddrtep
would be prepared for review by the higher autiesinot less than the rank of Chief Engineer spetif
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by UPCL. The internal auditor could be an outsidtty or one of the senior managers of the plahe T
internal auditor would be required to verify thecoeds independently with reference to the power
exported and imported. The reports would be subohiperiodically to the Chief Engineer designated.
Internal audit reports are the basic documentth®monitoring and storage of plant operationahdat

Procedures for Corrective actions

The parameters to be monitored during a creditergop would be compiled as internal audit report fo
every quarter of each crediting year and submittethe Board of Directors for review. The parameter
include the Gross generation, Auxiliary consumptiBnergy export, import and diesel consumption for
the DG set. Based on the audit report submitteglagt manager, the Chief Engineer would assess the
performance of plant. The Chief Engineer would dssc and recommend necessary mechanism to
improve the operational efficiency of the plant algbcts the respective person to rectify the bl

The report would also cover comments on variatiorthe records with reference to the above parammete
compared to the bills submitted to the utility @cords maintained. The Board would consider these
variations in their review meeting and instruct tbencerned personnel of the plant to rectify the
variations and report the action taken in the mexiew meeting.

Monitoring Organisation

The authority and responsibility for registratiamonitoring, measurement, reporting and reviewinghef
data rests with the Board of Directors. The Boandy delegate the same to a competent person iigentif
for the purpose. The identified person, in the rahlGeneral Manager, will be the in charge of GHG
monitoring activities for the project activity. £da4m of experienced personnel in various disciplimils
assist the General Manager (mechanical and elaljtigth experience in plant operation, measuresent
and management. The primary responsibilities oftéaen is to measure, monitor, record and report the
information on various data items to the Generahdger, in accordance with the applicable standards.
Periodic calibration of various instruments usethie monitoring of GHG related data and record kegp

of the same also will be the responsibility of ttam.

The responsibility of review, storage and archivirignformation in good condition lies with the Gaal
Manager. General Manager will undertake periodidfications and onsite inspections to ensure the
quality of the data collected by the team andatgtisteps in case of any abnormal conditions. Tére@l
Manager will review the data collected by the tesmd suggest corrective actions wherever required. A
internal audit report will be prepared for review the Board of Directors which will be later subiad

for verification to an independent entity (DOE).a&8d of directors will examine the internal audipoes
and will in particular take note of any deviatiansdata over the norms and monitor that the cowect
actions have resulted in adherence to the standards

The team including the General Manager will be amed by the Boards of Directors of the company, in
advance before the start of project operations. Géeeral Manager will report to the board of dioest
and seek guidance in case of conflicts or diffiegltin order to maintain the monitoring organisatio
good spirit.

The implementation of the project was completeduly 2007. The General Manager has been entrusted
with the authority and responsibility of measuremeronitoring, reporting, calibrating and mainteoan

The General Manager is also responsible for evghand following management systems, procedures
related to documentation/record keeping, correctdggons, internal audits and performance reviews.
Management systems and procedures for maintairgogssary records including audit thereof is a giart
company’s operational system.
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Parameters Requiring Monitoring

This monitoring plan requires monitoring of all pareters indicated in section B.7.1. Necessary
documents required for verification of the datal wié maintained for later archiving. Using the powe
exported to the grid, emission reductions will Béireated. Emission reductions generated by theeptoj
will be monitored at regular intervals and will keported to the board of directors.

QA & QC Procedures

The project employs latest state of art microprscesdased high accuracy monitoring and control
equipment that will measure, record, report, margtod control of various key parameters of the fplan
These monitoring and controls will be the partted Control Systems of hydroelectric plant. Necessar
standby meters or check meters as required woulddialled, to operate in standby mode or when the
main meters are not working. All meters will beilbedted and sealed as per industry practices ataeg
intervals. Records of calibration certificates Wk maintained for verification. Hence, high quals
ensured with the above parameters. Sales recolidsenised and kept for checking the consistendhef
recorded data.

Data Storage & Archiving

All the data items monitored under the monitoritgnpwill be kept for 2 years after the end of ctiedj
period or the last issuance of CERs for this ptogetivity, whichever occurs later.

Methodology adopted for determining base line eimisgactor is the Combined Margin (CM) emission
factor of the generating mix in the Northern regibgrid system, which will represent the intensify
carbon emissions of the grid system. The baselmisston factor is adopted from the “@Baseline
Database” published by CEA for the latest availatdar for the Northern grid and the same is used fo
the future projection and will be reviewed eachryessed on data published by CEA. The monitored dat
will be presented to an independent verificatioreraxy or DOE to whom verification of emission
reductions is assigned.

B.8 Date of completion of the application of the teeline and monitoring methodology and the
name of the responsible person(s)/entity(ies)

>>
Date of completion of the baseline: 01/03/2008

Name of the person / entity determining the baselitenith Energy Services (P) Ltd., Hyderabad,dndi

Contact information of the above entity furnishediov:

Organization: Zenith Energy Services (P) Limited
Street/P.O. Box, Building] 10-5-6/B, My Home Plakégsab Tank,
City: Hyderaba

State/Region: Andhra Pradesh

Postfix/ZIP: 500028

Country: India

Telephone +91- 40- 2337 6630, 2337 66.

FAX: +91- 40- 2332 2517
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E-Mail: zenith@zenithenergy.com
URL: www.zenithenergy.co
Represented b

Title: Director

Salutation: Mr.

Last Name: Reddy

Middle Nare: Mohar

First Name: Attipalli

Mobile +91- 9849408485

Direct Fax +91- 40- 2332 2517
Direct Telephon +91- 40- 2337 6630, 2337 66.
Personal -mail mohan@zenithenergy.ct

The above entity is not a project participant.

\ (O Duration of the project activity:

‘ C.1.1. Starting date of the project activity:

>>

31/05/2006 (Agreement executed with the supplielettro Mechanical Equipment)

\ C.1.2. Expected operational lifetime of the projecactivity:

>>
30 years

‘ C.z2 Choice of the crediting_period and related infomation:

\ C.2.1. Renewable crediting period

>>
Not Chosen

‘ c.2.1.1. Starting date of the first crediting period:
>>
Not applicable

\ c.21.2. Length of the first crediting period:

>>
Not Applicable

>>

| C2.2.1.

Starting date:

>>

01/11/2009 or from the date of registration whiagresccurs later.
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| C.2.2.2. Length: |
>>

10 y — 0 months

\ SECTION D. Environmental impacts \
>>

D.1. If required by the host Party, documentation on the analysis of the environmentampacts

of the project activity:

>>

The total project cost (US$ 7.36 million) is lebar the prescribed cost limit for small-scale petje.e.
US$1000 million; hence in accordance with the Miyisof Environment and Forests (Environment
Impact Assessment Notification S.O. 60 (E), dat&iD2/1994), Government of India, Environmental
Impact Assessment is not required for the proppsejéct’®

The establishment of Debal hydro project is noeliikto have any significant adverse affect on the
environment during execution or after commissionirs the size of the project is small, no impaxct i
expected on the surrounding areas.

The scheme does not involve any impounding of wated hence no submergence or rehabilitation
activity is needed. The construction of this projeeither alters nor contributes to rising of wdearel in

the stream; thereby do not inhibit migration ofdb&auna, if any. This project shall not also affde
aquatic life available in this stream, which in a®&ge, at present is insignificant.

The schemes will not have any risk by drainagehdisge from the escape channel, as the amount of
discharge will be quite low. The penstock and poglemnel will be provided with proper crossingshat
places of usual migration routes. There is no ofskealth to the people as there is no storageadémor

the formation of reservoir and as such the airwater environment is not affected. There is nk of

soil erosion due to the project. There will be fiesiimpact from the commissioning of the projestita
may bring a change in life and economy of the |Ipeadple with the availability of power. The projedt|

open up opportunities of self-employment and bésit income.

To mitigate the noise, greenery in the form of veatiocal trees with a good crown cover as a buffer
planned in surrounding areas. Construction equiprgenerating minimum noise and vibration will be
employed.

The entire catchment area of the proposed projeet & sparsely populated because of steeply glopin
mountain ranges, remote location, inaccessibility lack of economically exploitable resources.

There will not be any change in the landscape sineeroject to be constructed is run of river socbge
causing no hindrance to the normal flow of water.

There will be no adverse impact on forest, wilé Idfr fish life by this project. The project will haffect
the biotic and other components of the forest systbe river bed and the area in general. No eamdbg

'8 Environment Impact Assessment Notification S.O(fB)) dated 27/01/1994
http://envfor.nic.in/legis/eia/so-60(e).pdf
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disturbances, backlashes or boomerangs are améidiga the project area upsetting the ecological
balance.

D.2. If environmental impacts are considered signifant by the project participants or the host
Party, please provide conclusions and all referensdo support documentation of an environmental

>>
No significant environmental impacts considered wuienplementation of project activity by the host
party, Hence, no references or procedures spetitesl

SECTION E. Stakeholders’ comments ‘
>>

| E.1. Brief description how comments by local stakeholder have been invited and compiled: |
>>
The following stakeholders have been identifiedtfa proposed project activity

Name of the Stakeholder Brief Description and Respsibility
Uttarakhand Jal Vidyut NigamA.GOVt'OT Uttarakhand no_dal agency _for short tigtiof
L private bidders and selection of credible develspand
Limied(UJVNL) .

allotment of projects

Uttarakhand Power Purchases power from the project. Power purchgseement

Corporation Limited (UPCL) | is to be executed to determine the tariff and otieems of
purchase.

Irrigation department Accords clearance for utilziwater resources in Uttarakhand
state.

Revenue Department Gives consent to establishrttjegb and registers the project
in revenue records of the Uttarakhand state.

Local village Panchayat Accords permission forisgttup of the project under the
jurisdiction of the village.

Forest Department Provides permission for utifiziarestland for construction of
the project.

Uttarakhand Electricity A nodal agency which determines the power purcpa$iey in

Regulatory Commission the State of Uttarakhand.

(UERCQC)

All stakeholders have issued their approvals/casdeaenses for setting up the project and no negat
comments were received on the project.

Stakeholders | nvol vement:

Uttarakhand Power Corporation Limited (UPCL): The company has signed an Implementation
Agreement (IA) with Govt. of Uttaranchal state dhMarch, 2006.

Irrigation Department: The project has obtained “No Objection Certifi¢atem the Irrigation
department vide letter no. 3434/Irrig./P-3G dat2¥ Recember, 2005.
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Revenue Department: The project has obtained “No Objection Certificafeom the Revenue
department vide letter no. 1267/26(2004-05) da@¥dtb@cember, 2005.

Power Purchase AgreementThe Project has entered in to Power Purchase Agree(PPA) for 5
MW with Uttaranchal Power Corporation Limited (UPGin 16" November, 2006.

Local Village Panchayat: The project has obtained ‘No Objection Certificdt®em local Gram
Panchayat on 8April, 2006.

Uttarakhand Electricity Regulation Commission (UERQ): The tariff order for hydro-electric

power-stations with capacities above 1 MW and up3dMW under Section 62 (1) (a) of Electricity
Act, 2003 dated November 2005 is applicable and Ieen issued by Uttaranchal Electricity
Regulation Commission (UERC).

As per the EIA Notification S.0.60(E) dated 27/(94, clause no.3(b), 2[I(a)] & Schedule-l para 2; a
small scale hydro project is not required to conduty Public Hearing. In the absence of any such
requirement, the project proponent approachedaltbncerned stakeholders for their consent/licéarse
setting up of the project and had obtained theireyals/clearances for the same. The local popuiade
also issued their consent to the project in thenfof an NOC from the Village Gram Panchayat which
representsn the poulation in the village.Thereoisuch requirement to involve NGO's in the stakkeléio
consultation and all the Government agencies aaddbal village panchayat are only involved for the
process.

E.2. Summary of the comments received: ‘
>>

No comments have been received.

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

As no comments have been received, hence no risppplicable.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT__ ACTIVITY

Organization:

Chamoli Hydro Power Pvt. Ltd

Street/P.0.Bo;

Road No: 41, Jubilee Hil

Building: Plot No. 813

City: Hyderabad
State/Region: Andhra Pradesh
Postfix/ZIP 500 03!

Country India

Telephone: +91-040-23541474
FAX: +91-040-23546759
E-Mail: chamolihydro@yahoo.com
URL: | e
Represented by:

Title: Director

Salutation: Mr.

Last Name Redd)

Middle Name Sadasiv

First Name: B

Department:

Mobile:

Direct FAX: +91-04(-2354675!
Direct tel: +91-040-23541474

Personal E-Mail:

chamolihydro@yahoo.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding from the parties included in Amrds involved in the project activity
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Annex 3
BASELINE INFORMATION

This project uses grid emission factor calculatiofiially published by the Central Electricity gwority
(CEA) of India, following the approaches and rutiefined in METHODOLOGICAL TOOL. For details
and further information on data please see CEA, @ata base from the following web link:
http://www.cea.nic.in/planning/c%20and%20e/Governit#e?00f%20India%20website.htm

= “CDM Carbon Dioxide Baseline Database, Version3"(December 2007 )"
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Annex 4
MONITORING INFORMATION

Monitoring information is already provided in sextiB.7.2
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