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Revision history of this document

Version | Date Description and reason of revision
Number
01 21 January Initial adoption
2003
02 8 July 2005 » The Board agreed to revise the CDM SSC PDD toa€fle

guidance and clarifications provided by the Boandes version
01 of this document.

¢ As a consequence, the guidelines for completing CE3\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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>>
10 MW Somasila Hydro Power Project for a grid systey Balaji Energy Pvt.Ltd
Version: 02 (22/02/07)

>>
The purpose of the “10MW Somasila Hydro Power Rtdjes to produce clean electrical energy in a
sustainable manner, optimising the utilization eriewable hydro resource in order to contribute ¢éetm
the local power demand in a system already overmégtlby power production by thermal power plants
utilizing fossil fuels. In the context of currenbyer and energy shortage and the ever-increasimguale
for more electricity, the implementation of propggeoject with installed capacity of 10 MW contribs

to partially meeting the shortage of power and gyéar the State of Andhra Pradesh.

The hydroelectric project is conceived with a vimwharness the irrigation discharges from the st
Somasila Dam in Nellore district of Andhra Praddsidja. The project activity will generate 31 GWh
annually and the energy produced will be sold sodtate owned public entity Transmission Corponatio
of Andhra Pradesh Limited (APTRANSCO).

The project activity is expected to have severaitp@ impacts for sustainable development. Sonmbéef
socio economic benefits that are expected due péeimentation of the proposed small hydro projeet ar

« Employment to local poorer section and thereby cadpurban migration

« Availability of reliable and stable power in thetd area.

* Promote infrastructure development in the projegaand in it's vicinity

« Energy for domestic and commercial purpose ancthyereducing dependencies on forests

« Climate change mitigation, through renewable engrgyeration and reducing the demand for

fossil fuel based power

« Contributing to the national electricity capacitydugh additional power generation

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

Ministry of Environment and Forests (MoEF), Goveemn of India, has stipulated the following
indicators for sustainable development in the imexpproval guidelines for CDM projects.

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

PownhpRE

The project activity contributes to the above iatlacs in the following manner.
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Social Well-Being

The small hydro project on Somasila dam is estabdisin a rural area. The project activity resufts i
alleviation of poverty by generating direct andiredt employment during construction of the project
(about 250 workers both skilled and unskilled) &bl &s during operation (24 persons). The settmgfu
the hydro project will open up employment opportigsi in the local area by making available clean
hydro power especially for power intensive indestrand to its population for their socio-economic
upliftment as well as for improving their living mditions and life styles.

The project activity feeds the generated powerht drid, thereby energy availability and quality of
power improves significantly in the local grid. Tledectrical energy produced shall be utilized for
augmenting the energy supply in the local distidruhetwork. By exporting the generated electricity
through rural feeder the project activity suppahis efforts of the utility in reducing the transsicgn and
distribution losses. The stable supply of powethia region reduces drudgery in women, eases wgrkin
hours, increase access to media, enhance gerardhst in their lives.

Economic Well Being:

The economy of the area depends mainly on Agripelflihe execution of the project is expected t@ giv
a boost to the general economy of the area in mglphd developing the agricultural activities ifsth
area.

Project proponents will mobilise investment to tagion to an extent of about Rs. 519.19 millionsclvh
otherwise would not have happened in the absentteegiroject activity. This is a significant inte&nt
in a remote area.

This project activity results in extending the #fecsupply system to remote villages. Generati@mmi
small hydro project and feeding power to the neaslly-station will greatly improve the much needed
and assured quality power in the far-flung andaital areas thereby opening up the economy, anclgivi
a boost to agricultural and related activities,ahhis the core occupation of the people living achu

Environmental Well Being

The proposed project activity utilises hydro pordvailable for power generation, which otherwise
dominated by fossil fuels such as coal, lignite gad, the project will not result in increase of GH
emissions and cause no negative impact on theaamaent both at local as well as at the global level
Further, the project activity does not result iigdelation of any natural resources, health stasdatd.

at the project area. The project will not cause @inywater, or noise pollution at the local level.

Technological Well Being:

The project will result in utilisation of environmglly safe and sound technologies in small
scale hydroelectric power sector. Further the ptojdemonstrates harnessing hydro potential
from a reservoir, with seasonal flow, and encousaggiting up such new projects in future. Hence, th
project leads to the technological well being.

The above benefits due to the project activity emsbat the project would contribute to the susthie
development of the region.
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[ A.3. Project participants: |
>>
Name of Party involved Private and/or public Whether Party involved wishes
((host) indicates a host Party) | entity(ies) project participants to be considered as project
participant
No

Private Entity :

India (Host) Balaji Energy Private Limited

>>

| A.4.1.1. Host Party(ie¥: |
>>
India.

\ A.4.1.2. Region/State/Province etc.: |
>>
Andhra Pradesh

\ A.4.1.3. City/Town/Community etc: |
>>
District: Nellore
Taluk: Atmakur
Village: Somasila

A.4.1.4. Detail of physical location, including inbrmation allowing the unique identification of this

>>
The CDM project is a small hydroelectric projeatdted in Somasila Village, Atmakur Taluk of Nellore
District in the state of Andhra Pradesh. The piogte is approachable from both the flanks of the
Somasila Dam. On the left flank, the site is 89 &way from Nellore town on the road via Atmakur and
Sangam village. It is 77 km away from Nellore Toam the road via Podalakur. The nearest railway
station is at Nellore and the nearest airport Slannai (200 kms) in Tamil Nadu state. The progeet

is located in between longitude 79°15' to 79°20i& latitude 14°25' to 14°29'N. Physical locatioritef
project is marked in the maps below:
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>>
Type & Category:

According to the Appendix B to the simplified madies and procedures for small-scale CDM project
activities the proposed project activity fall undee following type and category.

Project Type: Type | — Renewable Energy Projects
Category 1.D: Renewable Electricity Generation for a grid

The project activity utilizes renewable hydro pat&nfor power generation and exports the generated
power to the grid. Since, the capacity of the CDidjgct is 10 MW, which is less than the qualifying
capacity of 15 MW, the project activity is regardesl small-scale CDM project activity and UNFCCC
indicative simplified modalities and procedures applied.

Technical details of the project activity:

The project activity envisages generation of hygelver utilizing the head created at the existing
Somasila irrigation dam. It is proposed to haveepasate water conductor system for drawing the
required quantum of water from Somasila Reservoough an approach channel followed by a tunnel to
the intake dam and release of water after powegrgdion into the Pennar River.

The project comprises of two synchronous generaibrsapacity 5 MW each coupled to two units of

Vertical Kaplan adjustable blade type turbines. &oi8 evacuated through 33/11 KV sub-stations at
Somasila and Anantasagaram. Power evacuationirggtpkace from two sub-stations as the individual

substation does not have the required load. Thegirimstalled capacity and data is as follows:

Brief technical details of the project design

Hydrology

Design Discharge : 69.61%wec

Average Gross head :21.55m

Net Design head 17 m

Enerqy

Gross energy generation : 31.00 GWh

Annual export to the grid : 30.69 GWh

Plant Equipment

Type of turbine : Vertical Full Kaplan Type
Type of generator : Brushless Synchronous
No. of generating units : 2 Nos.

Capacity of each generating

Unit : 5 MW

Generation voltage c11 kv

Grid interfacing voltage 1 33kV

Frequency :50 Hz

Demonstration for being with in the limits of SSC hrough out the crediting period:

The water and power studies carried out for thiggat demonstrates that the project activity welnain
under the limits of SSC through out the creditimgipd. To determine the capacity of the power fplan
two important inputs are required, viz. the headilable and discharge of water in the stream. The
hydrology studies carried out have establishecethasaged capacity of the plant. Based on the hrdd
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discharge available for the SSC project, the optinmapacity of the power plant has been envisaged at
10 MW. This is below the 15 MW linfitof output-capacity for small-scale projects aneréfore the
project qualifies as a small-scale CDM project.

By keeping the above considerations, the projeaspgment declares that the project will be withhe t
limits of small scale through out the creditingipdr

Technology transfer:

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

A.4.3. Brief explanation of how the anthropogeniemissions of anthropogenic greenhouse gas

taking into account national and/or sectoral policgés and circumstances:

>>
The project activity uses the hydro potential aldid and the head created, because of the constroft
Somasila Dam across river Penne. Since the prajotity utilizes the renewable energy of the river
water, for generation of electricity, the activitsgs zero emissions. Hence, the generation by tpoped
project activity is non-GHG source and it is expeélcthat the proportion of fossil fuel based genenan
the grid will be reduced by the project activitadng to lesser carbon intensity in the grid.

Power generation is a single most significant #gtithat results in anthropogenic greenhouse gas
emissions, especially carbon dioxide. The mainadsr this is burning of carbon intensive fossiélis
such as coal, lignite, HFO, diesel and natural §hs. grid electricity in India today is clearly dorated

by thermal generation, predominantly coal. The aNemationwide mix of thermal to hydro-electric
power stands currently at around 83:(Source www.cea.nic.ias on March 2006).

This situation is peculiar to power deficit in ladin spite of the efforts of the planners of impng the
hydro: thermal power ratio, it has deterioratedr@mnained stagnant. The major reason for this is the
capital intensiveness and site specific difficgtia establishing hydroelectric projects. Thesgquts

also face difficulties in rehabilitation and resatient of the project affected persons, which défeyn

and escalate their costs. The proposed small higitoie project does not face the above difficltas it

does not result in submergence and also does nerage greenhouse gases. The power generated and
fed in the grid will help in replacing that manyitsn which would otherwise have been supplied by
carbon intensive fuel sources on the margin. Inathgence of the proposed project, either thesewgarb
intensive sources (most probably the thermal posugplied by the central power PSUs) would have
been despatched or the power requirement would hese left unmet.

Thus, it can be safely concluded that the propgsefect would help in reducing GHG emissions by
carbon intensive sources. In the absence of thgegtrothese emission reductions would not have
occurred.

In the year 2000, the Government of India has tarha capacity addition of around 100,000 MW by the
year 2012 and the expected total installed capatitpdia by the end of 2012 will be around 200,000
MW. Renewable Energy based power generation coold nmake much contribution for capacity

additions during the past plan periods in spitevafious initiatives to develop the renewable energy
sector. The national power policy announced by dbeernment of India has given more thrust on

1 In accordance with the simplified modalities andcedures for small-scale CDM project activitiaar(ex Il to decision
21/CP.8 contained in document FCCC/CP/2002/7/Add.3)
http://cdm.unfccc.int/Reference/Documents/Annexitiish/annexll.pdf

2 weblink:http://www.cea.nic.in/god/opm/Monthly _Geation_Report/18col_06_03.pdf
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developing coal based power plants. There aresfgdgirpublic sector companies like NTPC Ltd., ad wel

as several private players to establish major takpower plants considering predominantly coahitig

as well as natural gas as main fuels. All thesgepts enjoy the advantages of favourable goverbmen
policies, fuel efficiencies and established techgigs. Section B.3 depicts the national & sectoral
policies elaborately.

Therefore the proposed project activity contributethe renewable energy development and add=to th
clean energy mix in the connected energy systemwielm of the above circumstances and various harrie
in subsequent sections, it can be concluded tl@égiractivity reduces anthropogenic £#€nissions,
which would not have occurred in the absence optbgct activity.

A.4.3.1 Estimated amount of emission reductionsser the chosen_crediting period |
>>

The proposed 10 MW hydro project is to generat@ BGWh of electricity per year, and export 30.69
GWh /yr to the grid. The difference is due to aiaxit consumption and transmission losses up to-ifeed
point.

The expected emission reductions are calculateddbas the net electricity sales and simple weighted
average emission facfoof 786.68 tC@GWh for the Southern Grid. The resulting emissieductions
are 24,149 tColyr. The year wise generation of emission reductioring the crediting period is shown
below.

Table A.1: Annual estimation of Certified EmissionReductions (CERS)

Years Annual estimation of emission
reductions in tones of CQ e

2007 24,149
2008 24,149
2009 24,149
2010 24,149
2011 24,149
2012 24,149
2013 24,149
2014 24,149
2015 24,149
2016 24,149
2017 24,149
Total Emission reductions(tones of CQe) 241,490
Total number of crediting years 10
Annual average over the crediting period of 24,149
estimated reductions(tones of CQe)

In the above table the year 2007 corresponds tpehed 01/08/2007 to 31/07/2008. The same holds fo
the subsequent years.

>>
No public funding from parties included in Anneislinvolved in the project activity

3 «CO, Baseline Database” published by CEA
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project activity:

>>

In accordance with Appendix*®f the Simplified Modalities and Procedures for &rScale CDM
project activities “DETERMINING THE OCCURANCE OF MUNDLING”, it can be confirmed that
this project activity is not a debundled compored larger CDM project.

No other CDM activity has been undertaken by thejgat participant, which is in the same project
category and whose boundary is within 1 km of thegget boundary of this project activity at the s#at
point.

activity:

>>

Project category: Type | - Renewable Energy Project

Reference: AMS 1.D .- Grid connected Renewable Electricity Generatitersion 10 (2% Dec, 06)

B.2  Project categoryapplicable to the small-scal@roject activity: |
>>

With a capacity of 10 MW, the proposed hydro progetivity qualifies as small scale and therefare i
eligible to use approved methodology AMS 1.D. Tipplecation of the methodology is described below.

Selection and justification of calculation approach

The boundary for determining the baseline emis&ator is the Southern Region of India as defingd b
Central Electricity Authority (CEA).

The baseline emissions are calculated based ametrenergy provided to the grid (in GWh /year), and
emission factor for the displaced grid electridiity tCO, /GWh). AMS 1.D requires that the baseline
emission factor be calculated in a transparentcandervative manner, based on either

(a) A combined margin (CM), consisting of the condtion of operating margin (OM) and build margin
(BM) according to the procedures prescribed inaghyeroved methodology ACM0002.

Or

(b) The weighted average emissions (in kg CO2eqghjk¥¥ the current generation mix. The data of the
year in which project generation occurs must beluse

The baseline emission factor has been consided the ‘CO, Baseline Database published by
CEA’. The emission factor published by CEA for the datgear 2004-05 is 786.68 tgGWhbased on
weighted average approach and 861 #GWh based on combined margin approach. As requyetthe
methodology, the project proponent, following comaéve approach, has considered weighted average
emission factor for determining the emission reiunst

Actual emission reductions will be calculated estdmased on latest available data at CEA websitehwh
is reliable and verifiable.

* http://cdm.unfcce.int/ EB/Meetings/007/eb7ra07.pdf
5 CO, Baseline Databashttp://www.cea.nic.in/planning/c%20and%20e/Goveriti200f%20India%20website.htm
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B.3. Description of how the anthropogenic emissionsf GHG by sources are reduced below those

>>
Justification for application of simplified methodology to the project activity

The capacity of the proposed project is 10 MW drelroject activity is generation of electricity fa
grid system using hydro potential. Hence, the tgpé category of the project activity meets theeciat
specified under 1.D. in Appendix B of the indicaigimplified baseline and monitoring methodologies
for small scale CDM project activities as well hege related to demonstration of additionalitydiorall-
scale activities (Attachment A to Appendix B).

National Policies and Circumstances

National policy on Coal, Lignite, Oil and Natural Gas

The Ministry of Power (MoP), Government of Indiashset an agenda of providing power for all by the
year 2012. To meet the present national defic8.4f% and to achieve the above target, about 100,000
MW of new capacity needs to be added by the er2Da® to the existing installed capacity of 126,089
MW. In line with the Five Year Plan system beimjjdwed by the Planning Commission of India, the
MoP decided to add about 46,000 MW during the pe#602-2007 and about 61,000 MW during the
period 2008-2012. Emphasis has been laid on settindarge pithead stations to avoid high costs
associated with transporting high ash bearing mdieal and over-straining the already stretcheld rai
network.

To push forward the power sector reforms furthiee, Government of India has opened up the coal secto
for private participation. Captive coal mining ifoaved by the Ministry of Coal to facilitate coalimng

by power generating units for their fuel needs.adidition, coal imports are allowed for power potge
This has significantly strengthened the prefereatdhe private sector for coal-based mega power
projects over other energy sources.

The Government of India has also opened oil andrabgas exploration for private sector participati
In the oil and natural gas sector, both central jarivhte sector organisations are involved andadlye
exploring the potential available in India. Theadigery of new reserves is not significant enoughméet

the increasing demand for natural gas. As yet #teral gas consumption is limited to a small extent

significant investments are required for natura igdrastructure.

Hydropower Policy in India, Southern region and Andhra Pradesh

The grid electricity in India today is clearly damted by thermal generation, predominantly coak Th
overall nationwide mix of thermal to hydro-electpower stands currently at around 83:1%ource
www.cea.nic.inas on March 2006).

The National Policy on Hydropower Development pdeg for exploitation of untapped potential located
in the Northern States and North Eastern State® Nis developed appropriate strategies to fullyo#xp
the country’s hydro potential and accords high nisidor its development. MoP has identified sonie o
the potential sites for hydropower development. Evesv, the focus of these initiatives is clearlylamge
and medium projects (table B.2) as shown below:

6 CEA report as on 30June 2006www.cea.nic.in/planning/POWER SCENARIO AT A GLANCIBHex.htm
7 CEA report as on 30June 2006www.cea.nic.in/planning/POWER SCENARIO AT A GLANCIBHex.htm
8 weblink:http://www.cea.nic.in/god/opm/Monthly _Geation_Report/18col_06_03.pdf
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Table B.2: Capacity Addition in Andhra Pradesh during 10" Plan (source: www.cea.nic.in)

Project Name T S Installed Capacity Benefits Commissioned/ Last Unit
v t Capacity Addition Shares slipped Commissioning
0oa During ot during Date/
et Xth Plan state 2002-2007 (Likely Date of
u Commissioning)
3 (MW (MW ) (1) (100}
CENTRAL-SECTOR
TRALCHER II T 5 2000.00 2000.00 425.00 CoMM 2000.00 06.02.2005
EAMAGUNDAM III T S5 S00.00 200.00 146.00 CoMM  500.00 31.08.2004
ERIGHR U-2 N5 Z220.00 220.00 e2.00 {200e-2007)
SIMHADRI TF3 T 5 500.00 200.00 500.00 CcoMM  500.00 24.08.2002
CENTRAL-SECTOR TOTAL:- 1133.00
STATE-SECTOR
JURLALE PRIYZ EC Z34.60 78.20 78.20 (MBRRCH, 2007)
SRISAILAM LEPH H 5 900.00 450.00 450.00 COoMM  450.00 04.09.2003
EAYALASEEMA II T S 2 420.00 (JULY, 200&)
STATE 0948.20
PRIVATE-SECTOR
BRAMAGUNDEM EXT* T C 220 SLIP 320.00 {1ZTH PLAN)
PEDDAFURAM CC 3 G 5 ] ] 78 COMM 78.00 12.09.2002
JEGRUPADU CCPPX G N Z20. 22 220 CoMM  220.00 11.11.2005
G N 4c4. 4e 4c4. {JULY, 2008)
G C 137.00 137. 137. COoMM  137.00 0g.06.2006
G T 233.00 233.00 2Z33. CoMM  233.00 13.01.2006
G N 445.00 445.00 445. (AUG.,2008)
PRIVATE-SECTOR TOTAL:- 2097.

As per planning commission target capacity addiiiothe southern regional grid, which constitutes f
states including Andhra Pradesh duringd' Bdan, the hydro power plant constitutes a mere8 PZLMIW
compared to 5998 MW of thermal plant (table B.3).

Table B.3: Capacity Addition in Southern Region duing 10" Plan (source: www.cea.nic.in)

Sector Hydro Thermal Huclsar Wind Total
Coal Gas Diesel Total

STATE 1158.2 1130.0 294.0 0.0 1424.0 0.0 0.0 2582.2

PRIVATE 0.0 770.0 776.0 108.0 2Ze54.0 o.a 0.0 2654.0

CENTRAEL 0.0 1820.0 0.0 0.0 1%20.0 220.0 0.0 2140.0

TOTAL 1158.2 3820.0 2070.0 l08.0 5998.0 220.0 0.0 7376.2

In the light of the national and sectoral policiestumstances, it can be concluded that the raggt
generation, in India is carbon intensive, anduimre it is likely to become even more carbon ristee,
based on fossil fuels. Therefore this renewabldlssnale hydro power project will help in reducitige
anthropogenic emissions of anthropogenic greenehgases to some extent.
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Barrier Analysis

Under UNFCCC simplified modalities, project actwishould seek to establish additionality of the
project activity as per Attachment A to Appendixvihich lists various barriers, out of which at kease
barrier shall be identified due to which the projeould not have occurred any way. Project parénig
identified the following barriers for the propogaject activity.

Prevailing Practice:

As per the statistics available from NEDCAP theesteodal agency for sanction of approvals for sgtti
up of small hydro projects, the project activitythe first dam based small hydro project in theéestd
Andhra Pradesh. All the other projects implemertedcanal based projects except very few examples o
reservoir based and run of the river schemes. Aana based project the project had to face important
barriers which are not typical to canal based pisje

Normally in a dam based project pen stocks are phrgluice gates to avoid tunnel construction.
Additional expenditure incurred due to non provisaf penstocks is about Rs. 80 million. In respdct
the project activity as no provision was made, pin@ject proponent had to provide water conductor
system, surge tank, pen stock etc at an extraasosidicated above. This way the project is unigue
there is no comparison for this project from anyhaf existing hydro power plants in Andhra Pradesh.

Investment Barrier:

Originally the project is envisaged to install thebines at the down stream side of the Somasita ida
the river bed itself and connecting the generatiraghines by laying penstocks and connecting them to
the river vents provided in the piers number 17& These vents in the piers are provided to reldese
water for the ayacut (irrigation) requirements ah§am weir.

The project proponent has planned the project eraisumption that the vents provided in the pians c
be utilized for the project to avoid water conducgstem and the associated civil works thus redypci
project investment. When the developer submitteddl out drawings for approval, the Chief Engineer
Central Designs Organization of Irrigation departm@ised an objection that the vents providedaat d
blocks 17 and 18 cannot be converted to power blasdant for power generation. Letter from Secyetar
to Government, Irrigation department is furnishedwferification. The whole concept that the develop
had in mind became not useful and project proponest forced to find out alternate water conductor
system. The final water lay out system as propasetsisted of an intake channel from the reservoir,
construction of intake structure with gates, a aiown stream of intake channel, intake strucairthe
exit of the tunnel, surge shafts at a suitabletlonaand erection of pen stocks to connect tduhgines.

Further, the project construction has to be doneain irrigation season. In addition a coffer dana&
bridge also need to be constructed. The above elsangthe project lay out may delay the executibn o
the project and could contribute to additional stweent in the project activity. Taking this into
consideration the project proponent envisagedttieaproject needs extra investment compared ta othe
canal based or reservoir based small hydro povegegs.

SAFETY REQUIREMENTS

During the design of the power project the projeciponent is required to take adequate care of the
safety of the dam. For this, the proponent hadtesalt with National Institute of Rock Mechanisnhav

is specialist in monitoring of blasting for takimgcessary precautions on dam safety. This extetysaf
measure leads to additional investment from thenpter.
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LONG TRNASMISSION SYSTEM

Originally APTRANSCO has agreed for evacuation ofvpr from the Somasila substation. Later the
proponent has been directed to evacuate the pdwaugh 33/11 KV sub-stations located at Somasila
and Anantasagaram. The Somasila substation isekh@dt2 km away from the project site whereas the
Anantasagaram substation is located at a distahté &m away from the project site. This action has
resulted in laying transmission lines, providingtswitch yards etc resulting in an extra expenditur

INADEQUATE FUNDING

The project has not been sanctioned required fdadsmplementation of the project. The project
proponent has submitted a request to IREDA fortgamof term loan based on a total project cosRef
519.19 million. However IREDA has firmed up the ttasRs 396.2 million and sanctioned a term loan of
Rs 273.30 million for the project activity, througfeir over conservative approach, which has affgct
the project implementation. However subsequentiy firoved that funds were not sufficient and due t
lack of sufficient funding the project proponentdhim defer important civil works such as lining of
tunnels, lining of tail race channel, constructadrout fall structure at the joining of tail raceter in the
river etc. lrrigation department while giving thealearance have put conditions with regard to
construction of these civil works. All these civilorks are expected to cost a further sum of Rs.50
million. These civil works have an impact on themeo generation and might reduce the head available,
thus affecting the power generation. Even Alternagro Energy Centre, IIT, Roorkee has also
confirmed the view of the project proponent witegect to the cost of civil works.

INVESTMENT ANALYSIS

An IRR analysis has been prepared for the projetivity. The IRR worked out to 13.81 % with out
CDM Revenue based on the following assumptions.

1. Capital Cost of the Project Rs. 519.19 million
2. Gross Generation 31.00 GWh
3. Auxiliary Consumption & Grid Outages 1.00%
4. Net Power Export to the Grid 30.69 GWh
5. Tariff Rs / KWh with an yearly escalation of 5% RBs49
6. O & M Costs (on Civil & Mechanical) 1.50 % with gearly escalation at 5 %
7. Book Depreciation ( Straigt Line Mehod) /annym Rs3B Million
8. Income Tax Holiday / Years (Exemption of 100 10
% of profits for the first five years, and 30 % fof
balance five years)
9. Interest on Term Loan /p.a 14 %
10. Interest Subsidy 2%
11. CERs Rate ( Euro / Ton co2e) 10

The IRR improves to 16.95% considering CDM reveagainst the bench mark return of Rs. 16.44%.
Thus CDM revenue is significant for this projectrn@ke it attractive for investment and also to over
come some of the hardships mentioned above.

SENSITIVITY ANALYSIS

A sensitivity analysis is prepared for the follogiacenarios and the resultant IRR is shown inadbket
below.

1. Reduction in tariff by 10 %, and

2. Increase in power generation by 20 % and deereasiriff by 20 %
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Improvement in power generation is considered &b 20ong with reduction in tariff at 20% on the
assumption that water flows may improve in the Remiver system due to any factors and at the same
time there is also certainty of reduction in poveeiff as the developments indicate.

Details IRR (W/O GHG) %| IRR ( With GHG)%
Normal 13.81 16.95
Reduction in tariff by 10 % 10.89 14.11
Increase in Generation by 20 % 12.65 16.45
and reduction in tariff by 20%

As the reality showed that ultimately the tariféugs are yet to be decided. The utility has noh bee
honouring the directions of either the HonourabighHCourt of Andhra Pradesh or that of the Appellat
Tribunal. The sensitivity analysis also indicates significance of CDM revenue for the projecttti

Institutional Barrier:

The project faces institutional barrier before auwing the implementation of the project, mainlyttwi
respect to the determination of the tariff for &lietty exported. The following evidence underlinge
relevance of this barrier:

The project was envisaged at a time when the stdity was offering tariff based on the guideline
Ministry of Non-conventional Energy Sources (MNEShe project proponent entered into a Power
Purchase Agreement (PPA) with the APTRANSCO in Betp2000, according to which the company
shall be paid the tariff for the energy exportedABTRANSCO at Rs. 2.25 per unit with escalatiob%t
per anum with 1994-95 as the base year, which ixad by MNES for small hydro electric project.

However uncertainty prevailed with respect to fadifie to power reforms taking place in the state of
Andhra Pradesh even in the project planning st@ge. of the clauses in the Power Purchase Agreement
stipulates that the specified tariff is payabletapghe year 2003-04 and beyond the year 2003-2004 t
purchase by AP Transco will be decided by the Al€ttEcity Regulatory Commission. As predicted,
Electricity Regulatory Commission of Andhra Pradbsbught several changes in the tariff policiethef
State such as third party sale of power was barthedariff was reduced with effect from 01/04/200
and a ceiling was fixed on plant load factor fagieility of normal tariff. As per the revised tfrthe
hydro power project is eligible for only Rs.2.69 g&vh with progressive reduction against the ergesha
tariff of Rs.3.49 per kWh (for the year 2004-05hid decision has seriously affected the projedilitg.

The project proponent had to seek legal remedynagahe unjustified orders of the Regulatory
Commission which is still pending.

In view of the above barriers it can be concludeat the proposed project activity is additional aod
the same as the baseline scenario. CDM revenukbkedfl the project proponent to compensate some of
the hardships caused by the various barriers iteticabove.

Early Consideration of CDM:

The project proponent has considered CDM as vialbdenative to mitigate the barriers mentioned &ov
The proponent has heard from various sectionsHik& Media, Electronic Media etc that several tasd
were being floated by European countries for pusehaf emission reductions from renewable energy
projects from developing countries. In one of thmard meeting held on $&anuary, 2002, they have
discussed about the CDM benefits for the projedtlzave adopted a resolution for the same.
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>>
Project boundary specified in the Appendix B of @ified modalities and procedures is that
encompasses the physical, geographical site akbtievable generation source.

For the project activity under consideration, thejgct boundary encompasses the approach channel,
trash rack structure, Intake dam, Penstocks, Pause) Power evacuation system and tailrace channel.

B.5. Details of the baselin@nd its development: |

>>

The baseline for the project activity is constrdcéecording to clause 9.b of AMS ID, Version 1@. i.
weighted average emissions of the current generatix (in kgCQe/kwWh), applicable for Type I.D
CDM project activities, as contained in AppendixoBsimplified modalities and procedures for small
scale CDM project activities.

Date of completion of the baseliné" ©ctober 2006
Name of the person / entity determining the baselfenith Energy Services (P) Limited, Hyderabad.

Contact information of the above entity furnisheiol:

Organization: Zenith Energy Services (P) Ltd
Street/P.O. Box, Building;] 10-5-6/B, My Home Plakégsabtank,
City: Hyderabad

State/Region: Andhra Pradesh

Postfix/ZIP: 500028

Country: India

Telephone: +91- 40- 2337 6630, 2337 6631
FAX: +91- 40- 2332 2517

E-Mail: zenith@zenithenergy.com

URL: www.zenithenergy.com
Represented by:

Title: Director

Salutation: Mr.

Last Name: Reddy

Middle Name: Mohan

First Name: Attipalli

Mobile +91- 9849408485

Direct Fax +91- 40- 2332 2517

Direct Telephone +91- 40- 2332 5803

Personal E-Mail mohan@zenithenergy.com

The above entity is not a project participant.
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>>
30 Years

\ C.2. Choice of crediting_periodand related information: |
>>

>>
Not applicable

‘ C.2.1.2. Length of the first_crediting period |
>>
Not Applicable

>>

‘ C.2.2.1. Starting_date |
>>
01/08/2007

| C.2.2.2. Length: |
>>
10 Years

>>
Name of Methodology: Metering the Electricity Generated by the Renewable Technology

Reference: Clause 13 of AMS ID Appendix Bof simplified modalities and
Procedures for small-scale CDM project activities.

>>
The project activity is generation of electricitgimg hydro potential and exporting the same togte
system, which is also fed by other fuel source agfossil and non-fossil types. The project dieali
for AMS |.D and the monitoring provisions containéerein.
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Emission reductions due to the project activity@esidered to be equivalent to the emissions adoiidl
the baseline scenario by displacing the grid @@ttr Emission reductions are related to the teieity
exported by the project and the actual generationimthe grid system. The baseline emission fatdor
adopted from the “COBaseline Database” based on the weighted averagesiens of the current
generation mix for the fiscal year 2004/05 and Wwél updated ex-post during the crediting perioce Th
data to be monitored to ascertain emission redustt of the project activity is to measure thargum

of electricity generated through energy metersthedemission factor each year based on data aleilab
form CEA. With this information, a reliable estireaif the quantum of emission reduction can be made.
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|D.3

Data to be monitored:

>>

The following data is to be monitored to ascerfainject emissions and emission reductions.

ID Data Data Data | Measured| Recording | Proportion| How will the data beg For how long is | Comment
numbe | type variable unit (m), frequency | of data to | archived? archived data to
r calculated be (electronic/ paper) | be kept?
(c) or monitored
estimated
(e)
D.3.1 | Power | Gross kwh m Continuousg 100% Electronic and PaperCrediting period | Meter is Calibrated and
Generation plus 2 years Regularly inspected by
APTRANSCO
D.3.2 | Power | Auxiliary | kWh m Continuous 100% Electronic and PaperCrediting period | Meter is Calibrated and
Consumpti plus 2 years Regularly inspected by
on APTRANSCO
D.3.3 | Power | Power kwh m Continuousg 100% Electronic and PaperCrediting period | Meter is Calibrated and
Import plus 2 years Regularly inspected by
APTRANSCO
D.3.4 | Power | Power kKWh™ [ m Continuous 100% Electronic and PaperCrediting period | Meter is Calibrated and
Export plus 2 years Regularly inspected by
APTRANSCO
D.3.5 | Emissi | Grid tCO/ | - | - 100% Electronic and PapeCrediting period | Data is based on “CO
on Emission | GWh plus 2 years Baseline Database” publishe
Factor | Factor (EF) by CEA.

= The data variable will be monitored for both Sor@aand Anantasagaram Substation
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D.4. Qualitative explanation of how quality control(QC) and quality assurance (QA) procedures
are undertaken:

>>
Data Uncertainty level of Explain QA/QC procedures planned for these data, owhy such
data procedures are not necessary
(High/Medium/Low)
D.3.1 Low This data item will be recorded at the projté which is under the
& control of project proponent. The energy generateticonsumed is
D.3.2 measured using calibrated meters and recordeddpggpiproponent.
Records of measurements will be used for calcigaiat export to
grid.
D.3.3 Low This data will be recorded at the progt# and the energy imported

is measured using APTRANSCO calibrated meter. Riscof
measurements will be used for calculating net expogrid. Sales
bills/receipts may be compared as an alternatigefpmf the power
imported from APTRANSCO grid.

D.34 Low This data item will be recorded at thiel gubstation, which is unde
the control of APTRANSCO. The energy measured usahigprated
meters and recorded at APTRANSCO substation withbeitored.
Records of measurements will be used for verificatf emissions
reductions. Sales bills / receipts may be compasegh alternative
proof of the power exported to the grid

D.35 Low Based on “COBaseline Database” published by CEA. The projeq
participant has no influence on quality controlgadures.

—

D.5. Please describe briefly the operational and nmagement structure that the_project

generated by the project activity:

>>

The management structure proposed for monitoringnoission reductions due to the project activity
mainly comprises a GHG audit team / committee amntiaized to perform various functions such as
measuring, recording, storage of measured dataeqmiting to the project participants. The outcomies
the committee, in the form of GHG audit reportss &eing monitored periodically. The committee
comprised representatives of the project partidipad other experts as decided from time to timeak
proposed that whenever required an external indkpenGHG auditors would be deputed for the
monitoring activities

Project Management

The authority and responsibility for registratiompnitoring, measurement, reporting and reviewinthef
data rests with the Board of Directors. The Boaay mhelegate the same to a competent person igehtifi
for the purpose. The identified person will be iheharge of GHG monitoring activities and necegsar
reports will be submitted to the management o€d@mmittee for review.

Monitoring Reguirements

The monitoring plan includes monitoring of singlr@meter i.e. the energy fed to the APTRANSCO grid
system. Emission reductions resulted from thegatagctivity will be calculated using the energg fe
accordance with the calculations illustrated int®ecE of the PDD. Emission reductions generatgd b
the project shall be monitored at regular intervals
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Monitoring equipment comprises of energy metersiclvtwill monitor the energy fed by the plant to
APTRANSCO grid system by the proposed projectadoordance with the PPA, project proponents have
to install two energy meters one is main meter dred other is check meter. Project proponent will
calibrate both the meters according to the proadiaid down in PPA. Project proponent will app@in
Designated Operational Entity (DOE) for verificatiof emission reductions and leakages resultethdy t
project activity at regular intervals.

Methodology adopted for determining base line elmisfactor is the weighted average emissions of the
generating mix in the Southern grid system, whidhnrepresent the intensity of carbon emissionshef
grid system. The baseline emission factor is adbfrtem the “CQ Baseline Database” published by
CEA for the latest available year for the southgnid and the same is used for the future projecioc

will be reviewed each year based on data publislyeEA. The monitored data will be presented to the
verification agency or DOE to whom verificationerhission reductions is assigned.

Leakage Monitoring

The proposed 10 MW hydroelectric project is rendevadnergy type and it utilizes the discharges
actually let down for downstream utilization to rnéee irrigation demands of Pennar delta and Kavali
canal system and it does not involve any GHG emnisdilo leakage is involved in the proposed activity

Data Recording and Sorage

The net energy fed to the grid system by the pt@etivity will be recorded by project proponentsng
either of the two meters (main meter and check mnate the presence of the representative of
APTRANSCO. Representatives of both the projecppnent and APTRANSCO will sign the document
which will contain all details such as the equipindata, calibration status, previous reading, curre
reading, export, import, net billable units, datel &ime of recording etc. This document will bediss a
basic document for monitoring and verification loé net energy exported to the grid. APTRANSCO wiill
pay to project proponents based on this document.

The above document will be preserved for verifmatof emission reductions from the project, in safe
storage. Supporting documents such as receippayhents released by APTRANSCO will also be
preserved in safe storage for later verificationabyindependent third party. The period of stonage

be of 2 years after the end of crediting periodilbthe last issuance of CERs for the project\atyi
whichever occurs later.

D.6. Name of person/entity determining the_monitong methodology |

>>
The contact information of the entity, which hasedained the monitoring methodology, is given below

Organization: Zenith Energy Services (P) Ltd
Street/P.O. Box, Building:] 10-5-6/B, My Home Plak#gsabtank,
City: Hyderabad

State/Region: Andhra Pradesh

Postfix/ZIP: 500028

Country: India

Telephone: +91- 40- 2337 6630, 2337 6631
FAX: +91- 40- 2332 2517

E-Mail: zenith@zenithenergy.com

URL: www.zenithenergy.com
Represented by:
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Title: Director
Salutation: Mr.
Last Name: Reddy
Middle Name: Mohan
First Name: Attipalli
Mobile +91- 9849408485
Direct Fax +91- 40- 2332 2517
Direct Telephone +91- 40- 2332 5803
Personal Email mohan@zenithenergy.com

The above entity is not a project participant.

| SECTION E.: Estimation of GHG emissions by sources: |

\ E.1. Formulae used: |
>>

>>
AMS 1.D does not provide explicit formulae for tlealculation of emission reductions. Section E.1.2
describes the variables and formulae used foptiaigct activity.
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>>
The proposed hydroelectric project is zero,Gfnission; no specific formulae are specified foe t
applicable project category.

>>
The sum of E.1.2.1 and E.1.2.2 is Zero.

E.1.2.4 Describe the formulae used to estimate tla@thropogenic emissions by sources of GHGs in

>>
As explained in Section B.2, the baseline for thaqet activity is kWh produced by the hydroelectri
project multiplied by an emission co-efficient adfted in a transparent and conservative mann#reas
weighted average emissions (in kg@l®Vh) of the current generation mix.

The emission reductions for a given year are catedlas baseline emissions minus the project emissi
and leakage:

ER, = BE, - PE - L,
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Since the project emissions (fP&s well as the leakage,jlare zero, the emission reductions are equal to
the baseline emissions. These are calculated loaste? monitored net amount of electricity supptied
the grid, and the baseline emission factor. Ther# monitored and hence determined ex post.

ER,= BE, = EF, X EG,

Where,
ER, - Emission reductions in thé€year
BE, - Baseline emissions in th& year
EF, - Baseline emission factor for the project grid

EG, - Power Export to the Grid in th& year.

Values obtained while applying the above formuleepaovided in the following table.

Gross Auxilary Export for Emission Baseline
SI.No Year energy | Consumtion Emlsshlon Factor Emissions
Reductions
(GwWh) (Gwh) (Gwh) (tCO2/Gwh)| (tCO2)
1 2007 31.00 0.31 30.69| 786.86 24,149
2 2008 31.00 0.31 30.69| 786.86 24,149
3 2009 31.00 0.31 30.69| 786.86 24,149
4 2010 31.00 0.31 30.69| 786.86 24,149
5 2011 31.00 0.31 30.69| 786.86 24,149
6 2012 31.00 0.31 30.69| 786.86 24,149
7 2013 31.00 0.31 30.69| 786.86 24,149
8 2014 31.00 0.31 30.69| 786.86 24,149
9 2015 31.00 0.31 30.69| 786.86 24,149
10 2016 31.00 0.31 30.69| 786.86 24,149
Total Emission Reducitons 241,490

In the above table the year 2007 corresponds tpahied 1/04/2007 to 31/03/2008. The same holds for
the subsequent years.

—

E.1.2.5 Difference between E.1.2.4 and E.1.2.3 regsents the emission reductions due to the projed

>>

Year 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Baseline emissions, | ) 11954 14d 24.149| 24.149| 24.149| 24,149| 24,149|24.149 24.149| 24,149

E.1.2.4 tCO,

Project emissions,

E.1.2.3tCO, 0 0 0 0 0 0 0 0 0 0
Emissions Reductions,

E.1.24-E.1.23, 24,149(24,149 24,149| 24,149| 24,149| 24,149| 24,149|24,149 24,149|24,149

tCG,
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E.2 Table providing values obtained when applyinformulae above:

>>
Years Annual estimation of
emission reductions in
tones of CQ e
2007 24,149
2008 24,149
2009 24,149
2010 24,149
2011 24,149
2012 24,149
2013 24,149
2014 24,149
2015 24,149
2016 24,149
2017 24,149
Total Emission reductions(tones of CQe) 241,490
Total number of crediting years 10
Annual average over the crediting period of 24,149
estimated reductions(tones of CQe)

In the above table the year 2007 corresponds tpehed 1/08/2007 to 31/07/2008. The same holds for
the subsequent years.

SECTION F.: Environmental impacts:

>>

As per the prevailing regulations of the Host Pdrgpresented by the Ministry of Environment and
Forests, Govt. of India and also the line ministry environmental issues in India), the projeci\éigt
need not conduct any environmental impact asseg¢smen

The project activity does not result in any negatimpacts on the socio economic environment of the
region. Displacement of local population, disturbain the local eco systems, deforestation ete.nat
involved.

Hence the project does not cause any impacts orrtiigonment or socio economic situation in the
region.

>>

No specific public consultation / participation vegments are specified in Indian statutes forirsgtip

of small-scale industries. However, there are gerfmocedural requirements, which every project
investor needs to follow before implementing anyjct.
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Before implementing any project, project investodgvelopers need to identify the stakeholdergyamee
necessary documents, approach the identified sbéderis directly and obtain required clearances /
approvals. The stakeholders after review of docusand investment profile, will accord approvals /
licences or send comments in writing to projectestars for further clarifications / corrections.dase
they are not satisfied with the project design lueyt feel that the project impacts any of the local
environment / social / economical environmentsy twél not issue clearances / approvals and st@p th
implementation of the project.

The project participants, as required for settinghe project, have identified the following staéleters.

a)
b)
c)
d)
e)
f)
9)
h)

Local populace, represented by the Village Pandhaya

The Non-conventional Energy Development CorporatibAndhra Pradesh Ltd. (NEDCAP)
Andhra Pradesh State Electricity Board (APSEB)

Transmission Corporation of Andhra Pradesh Ltd. TRRNSCO)

Andhra Pradesh Electricity Regulatory CommissioRERC)

Andhra Pradesh State Pollution Control Board (APPCB

Ministry of Non-conventional Energy Sources, Gaiftindia (MNES)

Irrigation department, Government of Andhra Pradesh

The project participants prepared necessary dodatiem before implementation of the project activit
and approached the above stakeholders individulig. project participants have received no negative
comments, which is evident from the following cksaces and approvals.

1.

6.

Transmission Corporation of Andhra Pradesh Ltd. TRRNSCO) and the Balaji Energy Pvit.
Ltd. have executed a Power Purchase Agreement®bof 3anuary, 2005.

NEDCAP has accorded permission for setting up togept on 11 of April, 2000 vide letter no
NEDCAP/MHS/82/101/99-2000.

Andhra Pradesh State Electricity Board (APSEB) ba®n their consent for setting up the
project via letter no B.P (Proj-IPC) Ms. N0.1882$12.1994

Irrigation Department has approved the scheme of &2 May, 1999 via letter no
Lr.No.DCE(MI)/0T2-T3/Misc.98

The Andhra Pradesh Pollution Control Board hasrgivee consent for the project via order no:
190/PCBJ/C.Estt/RO-NEL/AEE-N/99/36220n 2 of November, 1999

The local village panchayat of Somasila has giveCNor the project on 12/04/1999.

\ G.2. Summary of the comments received: |

>>

No comments are received on the project.

‘ G.3. Report on how due account was taken of any conents received: |

>>
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No comments received and hence no action repapgécable.

Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT
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ACTIVITY

Organization: Balaji Energy Private Ltd
Street/P.O.Box: Aravind Nagar Colony, Domalguda
Building: 1-2-234/13/37 & 38," Floor

City: Hyderabad

State/Region: Andhra Pradesh

Postcode/ZIP: 500 029

Country: India

Telephone: +91 040 27606449, +91 040 55501776
Fax: +91 040 27603280

E-Mail:

URL:

Title: Director

Salutation: Mr.

Last Name: Reddy

Middle Name: Venkata Rami

First Name: L

Mobile: +91 94407 41410

Direct FAX: +91 040 27603280

Direct tel: +91 040 27606449, +91 040 55501776
Personal E-Mail: --
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding from the parties included in Arnéis involved in the project activity.
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Annex 3

References for Base Line Data

The methodology adopted for the calculation oftibseline is ‘Simple weighted average of the current
generation mix”. The baseline emission factor hasnbadopted from the “CO2 Baseline Database”
published by CEA.

(http://www.cea.nic.in/planning/c%20and%20e/Goventitfo200f%20India%20website.htm

References for completing PDD

1. Website of United Nations Framework Convention orfim@e Change (UNFCCC),
http://unfccc.int

2. UNFCCC document: Clean Development Mechanism, SiieglProject Design Document For
Small Scale Project Activities (SSC-PDD), Versigh 0

3. UNFCCC document: Simplified modalities and procedufor small-scale clean development
mechanism project activities

4. UNFCCC document: Indicative simplified baseline andnitoring methodologies for selected
small-scale CDM project activity categories, Vensi®, 23rd December 2006

5. Detailed project report
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Annex 4

Abbreviations

APGENCO Andhra Pradesh Generation Corporation

APERC Andhra Pradesh Electricity Regulatory Comiaiss

APPCB Andhra Pradesh Pollution Control Board

APTRANSCO Andhra Pradesh Power Transmission Corporation

CEA Central Electricity Authority

CO, Carbon dioxide

EIA Environment Impact Assessment

GHG Greenhouse gas

Gwh Giga watt hour

IPCC Inter Governmental Panel On Climate Change

IREDA Indian Renewable Energy Development Assoaiati

kWh Kilo watt hour

MNES Ministry of Non Conventional Energy Sources

Mw Mega watt

NEDCAP Non-conventional Energy Development Corporadf Andhra Pradesh
PDD Project design document

UNFCCC United Nations Framework Convention on @lienChange



