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One of the goals of the Greenhouse Gas Pollution Prevention Project's Climate 
Change Supplement (GEP-CCS) is to facilitate financing for new projects in India 
that mitigate greenhouse gas (GHG) emissions. Improving the ability of these 
projects to receive financing will have a positive impact on economic development in 
India whle minimizing increases in GHG emissions. 

To achieve this goal, the GEP-CCS project has supported the developmat of clean 
energy projects (CEPs) - those projects that have GHG reduction potential. This 
support has had two capacity building components. The first component was to work 
with financial institutions (Fls) in India to improve their understanding of the value of 
CEPs in reducing GHG emissions and the potential value of those GHG emission 
reductions as a wmmodity that could improve the viability of the project from both 
the f m c i a l  and social impact aspects. The second wncurrenlly implemented 
component was to work with other institutions, such as the Climate Change Centre at 
Development Alternatives, and directly with CEP developers to improve their ability 
to idenhfy and evaluate the potential GHG mitigation impacts of their projects, thus 
allowing them to sbucture and present stronger proposals to the Fls. 

This report wvers the second phase of the GEP-CCS CLIN 3 projed pipeline 
development and financing component which has resulted in an additional fourteen 
clean energy proposals being identified subsequent to the original ten that resulted 
from the work under CLIN 3C of the GEP-CCS project.' It also presents the eight 
projects out of the pipeline of twenty four that have received an indication of funding 
wmmitmat from Fls. 

During the second period of the GEP-CCS CLIN 3 project pipeline development and 
fmancing component, an additional financial resource, the Clean Energy Project Fund 
(CEPF), was designed and developed through the initiahve of the US-AID India 
Mission This fund w developed to assist clean energy projects that met the GEP- 
CCSIAID criteria for CEP, to access funding through two designated partner financial 
institutions, ICICl Bank and IDFC. 

' Sublad 3.C Ten proiccf,IdmhflcdandGui~ce Given toFundMoqws.  Detailcdprs'ed 
Repa+r Pkpmed andSubntined. Octoba, 2002. Ref& to in this d m m t  as "Wase P' of project 
identi6cation. 





II. BACKGROUND: CLIN 3 

A. Objediw of the Projed DeverOpmmt Activity 

A central objective under USAIDhdia's GEP-CCS project is to provide both capacity 
building and specific technical assistance to developers of GHG mitigation projects in key 
sectors that have the potential for significant impact on reducing the rate of growth of GHG 
emissions in India The Louis Berger Group, Inc. (LBG) has implemented this task under the 
GEP-CCS by actively supporting the development of projects that would help mitigate the 
climate change impact of industry, energy generation and usage and urban growth. In earlier 
tasks under CLIN 3, LBG GEP-CCS team developed a project hacking format, and worked 
with a select group of project developers and international funding agencies to develop and 
provide guidance on climate change mitigation project (CCMP) development. Under CLIN 
3B, the process of the development of a clean energy project as a Climate Change Mitigation 
pilot project in a representative state was demonstrated. A Roadmap for Climate Change 
Mitigation Project Dewlopment was prepared based on the pilot the process and the lessons 
learned. This "step-by-step" guidance document was prepared in collaboration with, and as 
part of the capacity building assistance to, the Climate Change Center at Development 
Alternatives. 

li CLIN 3C and 3D Projrcl Pipeline Dewlopment Approach 

While the international investment community has demonstrated its intent to fund energy 
efficient and renewable energy development projects worldwide, to date, there has been more 
demand than supply of qualified projects presented. The main reasons cited for the low 
acceptance rate of projects is the insufficient datq substandard formulation and mediocre 
structure of the majority of projects presented. To address these deficiencies, GEP-CCS has 
conducted a number of capacity building and training activities and has interacted with 
various stakeholder organizations and individuals to develop and support a "pipeline" of 
clean energy projects (CEP). The GEP-CCS assistance was targeted specifically to help 
developers to structure CEP projects to better qualify to receive tinancial support h m  Fls. 
In the CLIN 3C report, the ovaall strategy, selection criteria, approach and methodology of 
CEP development and the philosophy for short-listing projects was described in detail.' 

In order to identify CEPs 'om the many possible projects being considered by developers in 
India, a number of mteria were established under CLIN 3C to ensure that projects consided 
for funding would meet the GEP-CCSIAID project objectives and deliver GHG reductions. 
Box 1 provides a summary list of these criteria Further, projects were only wnsidered if 
they had been approved by the concaned agencies and had prepared the required "'detailed 
project report" (DPR). In addition, FIs could refer projects already under their consideration 
to GEP-CCS for review of their GHG mitigation potential. 

Capci@ BniMag: Inhuelion wi#h Financial I lwtitdom 
Ihe LBGIGEP-CCS team worked very closely with various Fk, including ICICI, IDFC, 
IRED4 Infrmcture  Leasing and Financial Service (IL&FS), l&asm&ue Development 
Corporation (Kamataka) Ltd. (IDeCK), the Power Fiance Corporation (PFC) ss well as 
many banks, such as the State Bank of India, the State Bank of Hyderabad, the Bank of 
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Tsiknical Assistance 
Technical assistance was provided to pmject developers for projects that met the CEP criteria 
and had significant potential for GHG reductions. In addition to providing TA in face-to-face 
meetings, written correspondence and phone conversations, GEP-CCS also employed a 
number oftools to help sbucture projects for funding consideration which included the DPR 
worksheet and the G I G  assessment. 

DPR Wotbhed 
Under CLIN 3C and 3D, projects were accepted for review if they had reached the stage of 
"detailed project report" @PR) preparation. DPRs are required by fmancid institutions and 
describe the technical, financial, market and contractual parameters of the proposed project. 
The elaborateness of the document depends mainly upon the size of project and its technical 
dimensions. It is an essential element for funding institutions and other strategic investors as 
they evaluate their investment r isk and returns on the basis of the information contained in 
DPR Typically, the quality and size of DPRs are variable from projed to pmject Typically 
also, clean energy project developas have been less prepared to sbucture their projects in a 
manner that is acceptable to 6nancial institutions for their consideration. In order to make 
concise quality information on the projects available to FIs and investors, the LBG GEP-CCS 
team developed a DPR Worksheet. Developed with inputs from and consultation with 
domestidintemational financial institutions, US consulting firms, an emission brokerage firm 
ind USAID, the DPR worksheet synthesizes crucial project information into a form 
digestible by domestic and international finance and investment interests. The worksheet 
covers all the major points in a DPR, including the fmancials and profitability analysis, risk 
analysis and the assessment of GHG emission reductions from the project. As a marketing 
tool the worksheet also helps stimulate initial interest on the part of prospecbve funding and 
investment instiMiom and brings out the GHG mitigating nature of the projects. 

GHGAscsami  
The LBGIGEP-CCS team estimated the GHG reduction potential for each project entering 
the pipeline. lhis data was used in the structuring of the projects to strengthen their financial 
position and thus improve their ability to obtain financing from domestic or international 
sources. Ihe GHG reduction assessment includes establishing a general GHG emission 
baseline (i.e., emissions without the project), and estimating the (reduced) GHG emissions in 
ttm presence of the projed (i.e., emissions with the project). The difference betwew these 
two values represents the quantum of GHG emission reductions that are expected to be 
available for carbon financing. For selected projects, a more detailed GHG msessnent was 
conducted. 
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Under the CLIN 3C phase of the proposal pipeline development activity, the GEP-CCS team 
received inquiries for tec4mieaVhawial assistwce for forty five projects with GHG 
reduction potential. Of these forty five projects, ten were ultimately accepted m 3C pipeline 
projects. These are summarized in Table 1,  listed in the orda that they matured through the P 

development process. Theii total implementaiion wsts are estimated to be Rs. 15,865 
million nKir total GHG emission reduction benefit is projected to be 1,408,000 tons pa 
mum w 
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m. ADDmONAL CLEAN ENERGY PROJECTS: CLIN 3D 

The deliverable under CLIN 3D specified the addition of five additional proposals to 
the pipeline. GEP-CCSLBG has been able to add fourteen project proposals, nine 
more than the required number of five, to the financing pipeline out of an additional 
forty two projects identified for consideration in the sewnd phase. By establishing a 
longer pipeline of greenhouse gas mitigation proposals than required under the GEP- 
CCS contract, it is anticipated that with the creation of the CEPF, clean energy 
projects in the pipeline will continue to move forward to funding, up to and aAer the 
contract end date for GEP-CCS in April 2004. 

The project proposals added to the pipeline under CLIN 3D include a balance of 
projects in hydroelectric power, agrwresidue based biomass based power, fuel 
switching, waste-to-energy, and waste heat recovery. A brief description of these 
projects is provided in Tabk 2 below. As a result of the technical assistance, capacity 
building and outread, activities undertaken by GEP-CCS in the past three years of the 
project, there is evidence of growing interest among industry and consulting firms in 
developing and suggesting clean energy projects that include the possible capture of 
benefits from the GHG reductions. Industry, consulting fim and R s  are also 
interisted in identifying additional sources of funding in order to improve the project 
eeonomic feasibility. 

During this secondary phase of B I G  mitigation pipeline development, as a result of 
the FI capacity building, continued networking and the creation of the CEPF, there 
were additional streams of project referrals. Indicative of an increased interest in 
renewable energy, energy efficiency, and green power projects, and in the potential of 
possible monetization of GHG emissions, were the numerous refarals from various 
divisions in lDFC and IClCl Bank. Deiailcd projecl information is pmvirlal in 

-A. 

The same project development approach was applied during the second phase of the 
proposal pipeline development as was used in CLIN 3C, with the additional goal of 
idmtifymg the CEPs 6om the total pipeline that a u l d  receive funding and moving 
them forward to closure (i.e. reeeipt of a sanction letter, the first legal document 
obligating the FI to fund a project). One on one meetings, conferences, seminars, and 
networking with project developers, companies, Go1 ministries, other USAID projects 
[e.g. Energy Wise India (EWI) and the Clean Technology Initiative (CTI )], and 
NGOs, were &ployed to identify quality clean energy projects. One significant 
difference obsmed while developing the second batch of proposals for the pipeline, 
was that there was evidence that GEP's capacity building efforts have had a defimite 
effect on the market interest in GHG mitigation projects. This d i f f m e  was apparent 
in the changed approach of the various financial institutions while wnsidering clean 
energy projects, perhaps best described as moving from negative neutral to proactive 
positive. 
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subsequently submitted to the respective financial institutions for consideration as a 
greenhouse gas mitigation project. 

The DPR doatmentation and GHG assessments prepared for the projects are 
contained in Appendix A. 

B. lhcking the Procrssfromp$eEinc to Funding: I i h t i p d o n  of Gaps and 
Bmrim and Stratcgh to Address 

In tracking the process from pipeline proposals to project financing, the GEP- 
CCSLBG team was able to idmhfy certain gaps and barrim that have impeded the 
pace of progress. The team has worked with the multiple project partners to address 
these gaps, to develop strategies for the resolution of issues that hinder the 
developmarl of clean energy projects and to promote the. removal of barriers to 
financial dosure. 

Gaps were obsaved in both market information and technical speciiics for 
quantifying and doannenting GHG emissions reductions, and how to include this 
information in accessing funding. Informational gaps, particularly in regards to 
potential market activity in emissions reductions, are slowly being bridged with the 
help of GEP-CCS project parhlers, CII, FICCI and the financial institutions and 
through policy exchanges and roundtables. Technical tools to help both project 
developers and Fls assess and quantify emissions reductions from clean energy 
projects have been shared. 

Potential policy barriers to the development of clean energy projects could emerge if 
stakeholders and policy makers are not fully informed about the benefits of clean 
energy projeds. GEP-CCS project partners are helping to promote a policy 
environment more conducive to clean energy and GHG mitigation projects by 
enabling policy makers with more complete information. IDFC, for example, in its 
advisory role to municipal and stale governments, has been able to inform policy 
makers on the positive potential of clean energy projects, and to consider the 
development of policies that will promote the developmat of such projects. GEP- 
CCS parIners and champion industly associations (C11, FICCI, SIAM), as well as the 
financial institutions, are also assisting to inform policy makers on the economic 
benefits of w g y  efficiency and GHG emissions mitigaiion projects. 

C Dovbpwun~ of &e CIrPn Enrrgy h j e d  Fund 

Funding for new projects is typically obtained from conventional domestic and 
international lenders. The prospect of non-performing assets is a source of concern 
among lend- and a stringent credit rating of project promoters is completed prior to 
loan approval. 

GHG-mitigaiing projeds are often at a disadvantage for fimding from traditional 
sources. The r m n  for this is that CEPs are generally paceived as employing 
innovative andlor capital intensive technologies or processes that are oftm central to 
the ability of the project to deliver GHG reductions. Lack of experience with the 





ability of these innovative elements to perform as promised can raise wncems among 
investors. In some cases, the project promoters themselves are new to the process and 
lack the business history and credit history needed to reassure investors. CEP 
promoters often seek funding over a "medium term" (6-8 years) period that exceeds 
the short-term preference of some investors. 

In some cases, CEPs have the advantage bmg able to attract socially responsible 
investors. Ibe pool of funds from these investors, however, is typically considerably 
smaller than the funding available from traditional sources. 

Accordingly, several strategies for providing additional financial support were 
discussed. USAID decided to develop a Clean Energy Project Fund (CEPF) to be 
operated by two Fls, IDFC and ICIC1 Bank. The fund would serve to "buy down" the 
interest rates on loans extended by these two Fls As a result, the Fls would not be 
assuming inueased risk and the project developers would enjoy more favorable tmms 
for loan repayment GEP-CCS provided support to USAD in the design and 
formulation of the fund. Consultations were held with the two Fls and the terms of 
the fund were finalized as of June 2003. 

A. RojadDucqbom . . 
: 14 A&iifionnlPropos& in pipeline 

The projects under CLIN 3D are described below, listed in the order in which they 
have matured through the development process. 

1. &bind Pmra ConcqCs (P) Ltd (SPCL) is setting up a 6 MW biomass based 
powa project at ALkarpur village in Adilabad district of Andhra Pradesh. The net 
power generated by the plant will be sold to the AP grid and SPCL has entered into a 
power purchase agreement with APTRANSCO. The PPA provides for a tariff of Rs. 
3.49 per kWh, which is as per the MNES policy. The project h a  been approved by 
NEDCAP, the nodal agency for renewable energy projeds. SPCL proposes to execute 
the project through package contracts and undertake the operation and maintenance 
on its own. 

Tbe proposed plant would use cotton stalks, maize stalks and rice straw as the 
renewable fuel. As per the survey conduded by NEDCAP, a surplus supply of 
650,000 MT agro residues is available, sufficient to -ate 93 MW power. 
NEDCAP has approved an additional 6MW power project in the district besides 
SPCL, but has said that they will not appmve any more projects based on agro 
residues. As per the independent survey carried out by the promoters, 544,000 tons of 
biomass is available in Ule d i i c t ,  of which 47% is available within 50 KM distance 
fiom the proposed plant location. Since the plant would need only 52,500 tons of 
residues, the fuel availability is not likely to pose any problem 

PFC has appraised the project and approved a loan of Rs. 100 million at the rate of 
13% p.a with a moratorium of 6 months. 

2. PSonm Gcnco Llrrcitrd (PGL), a Special Purpose Vehicle (SPV) promoted by 
Pioneer Builders a d  its group companies Penna Cement Industries Limited (PCL) 

me h& &grr ~ r q ,  in=. G&S GY P O ! J ~ ! O ~  P m m r m  prsccr - Cl-I= C@S+-I 
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adSnbahd&Limited(SIL), , ~ t o o p w e s \ o a d w a 2 l  MW 
(3 x 7MW) m i - d e r i v e r  hy-c p o w  prow w h e  bplllir of tbc nber 
CQney near Shivmasam&m village, Malavalli Tduk m M d y a  Datnd of 
KsrmEaLa 

P G L p r o p o s s l o d e r i d o P o w a P m d m s e A g r e e m e d ( P P A ) w i U ~ ~ P o w c r  
Trsamirsioo Compny Limited (KPTCL) for the ssk of p o w  gaaslcd. AI tbc 
time of writing of ths report, Nov 20, 2003, tbc PPA is uds nc&#h ad 
arpcdcdtobeWizedsbortly Theprojedcw1bestirrmsdaRs.88Omiilim 

3 K ~ ~ U ( K S L ) h s m i e t e g n r e d r c & l p l P t m i t s K . t y a i F a m s  
IndwJisinKanwakaState. T h e p l a r ~ ~ o m n i M a p l ~ t o p o d u D c  
cabon ad aUoy see4 in b i  md mrsds h f d e d  q m d y  ofthe p l m  k 290.000 
toas of steel pmdu~r a d y .  The M a t  g m  52.000 m31h o f o f i ~  
e a c h n l e g a s ~ n m o g c n , e r b o D m w o x i d e , c r b o a ~ a d b . o s o f  
rnehw. Duclocsba,mmxidc,thegaishi&poirmarsadaMtbb.ad~ 
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system and has bad it reviewed by rcputaMe I-g c a n s h n k  Tbe pmpascd 
waste heat based power man is estirmed to raad 31% of tbc pan 
requimnmts of tbe plaat ad thin r e d w a  tbc o v d l  ad ofpoductm si@imdy 
KSL bar received daaanca from tbe Kamst.t. P d l b  Coatrd BorQ d MOEF 
f o r r t r p r o p c l T b e & k d a d o t h s f d l i t i e s b v e b p r o M d S b t b s e  
w i U b e m d e o f p o w a , ~ u m a o d f a a P P A T l a a t s o e m b h t b s t b c  
ovim?dupoflb?crboaofGeIsthatwillbe~withhpromotsKSL 

4 lh K B  W, (KCP), a well divasifisd c o w  wi& b, ill q. 
c m d ,  heavy engkmsing bydel pmjdq kdmology ad jolli vamms 
m e q u i p m e n t ~ ~ a d t b e b i o - p e s t i d d e s ~ o n i s t b c p a m ~ t s o f t b c  
pojed. KCP haP a -  plsnt witb a+ty of500.000 ta ts  pa  rmm a 
Marbal.ioGmdwdjSbjdofAOdhRPrdesh Tbecoopnyhskmfoas ingcm 
new techmlogies ailh a view to spgifii rmgy aanqmm md ba 
already achieved rsduetiols from 135 - 140 k W h b n  to rouDd 90 k W W m  'Ihar 
s t a t e d ~ b t o r e d w e a ~ g y a n s u m p t i o l l t o W k ~  

' I b e p r o p o P e d p l . I I 1 i s a p e E t e d l o ~ 8 . 5 m i l i i m k ~ o f p o w a . I a C p . a ~  
fktor 66% F O ~  -I plslllr coatimmn ~psltioa a ~nniil. ~ S J  m 
~inLDdiisutTaduetormrdi.bkpowsntpplysi~Tbepoposdpower 
~ p l a t w i t l b d p K C P m s o m g l h s l o l g i a a p t i w p o a n r c q + i t y . T h i r  
pow will replra use of pow bom the grid tha miti* P stirrmcd 8.338 
tC01 p.a 
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5. A h  Power Conymny (P) Ltd. (APCL) is being established by Manipal NRI 
Intemalional Ltd. (MNIL) to set up a 7.5 MW biomass based power unit in the 
Matsya Industrial Area in the Alwar district of Rajasthan state. The biomass fuel will 
be mainly mustard crop residue such as husk and straw. A detailed biomass 
assessment study by independent consultants, Technology Projects and Market 
Research Group (TPMRG) indicates that around 400,000 tons of mustard crop 
residues are available in an area withtn 50 KM radius from the site. However, in 
order to ensure groundwater and biomass availability on a sustained basis, the 
promoters have decided to build a plant of 7.5 MW size initially, which will only need 
around 79,000 tons of residue every year. 

The plant will generate power at an average PLF of 75% and feed 44.35 MU into the 
grid of Ra~asthan Rqya Vidyut Prasaran Nigam Ltd. (RWN). Alwar Power bas 
entered into a Power Purchase Agreement (PPA) with RVPN that provides a rate of 
Rs. 2.75 per kwh sold with base year 1998-99 and an annual escalation at 5%. 
(Applicable rate in 2003-04 Rs. 3.51 per kwh). The PPA is for a plant capacity of 2 X 
12.5 MW. The developers are setting up an initial capacity of 7.5 MW, with plans for 
additional capacity to be added. The wst of the project is estimated at Rs. 302 
million The proposed project will replace power from conventional fuel sources in 
Rajasthan which have a high proportion of thermal power. The pmject has a potential 
to reduce 39,200 KOz per year. 

6. Choffisgarh Eldcily Conpony Limited (CECL) is an existing profit making 
company having diversified businesses including power generation and ferro alloys. 
The company has set up a ferro alloy plant with a furnace capacity of 18 MVA 
(equivalent to 35,000 tpa) ahd a turbo generator set of 30 MW installed capacity with 
a boiler of 90 tph equivalent to 20 MW generation at Raipur. Chhaltisgarh The 
company commenced wmrnercial operations in October 2001 and completed its first 
full year of operation in FY 2002-03. 20 M W  of power are being generated by the 
current facility of which 16MW is comumed in-house by CECL, with the balance 4 
MW being sold to Raipur Alloy and Steel Ltd. (RASL), a group company. 

The wnpany is expanding its existing facilities at Raipur by setting up an additional 
30 MW turbo generator set, 4 waste heat recovery boilers aggregating 51 tph and one 
boiler of 90 tph. The waste heat recovery boilers will be fed by waste heat from the 
ferro alloy plant and RASL plant, which is located adjacent to the CECL site. With 
the expansion, the conpiny will have turbo generator capacity of 60 MW and a steam 
generation capacity adequate to support 52 MW. The wmpany is also proposing to 
double the capacity of ferro alloy plant by installing two furnaces of 9 MVA each 
(equivalent to 35,000 tpa) at a cost of Rs.13 crore. Post expansion, CECL and RASL 
will wmume power to the extent of 34 MW and 10 MW rqvxbveiy. The balance of 
8-10 MW will be sold lo the gridlthird parties as the company obtains permission for 
the sale from SERC /authorities. The wst of generation from the power plant after 
expansion would be Rs 1.40 /unit. The project cost is estimated at Rs.810 million 

7. M a b k  Agm hivote, Ltd (MAPL) is a company promoted to set up the 6 M W  
b i o m  based power project at Polakapalli village in Gulbarga Dist of Kamataka 
State in South India The plant will use agro-waste including redgram stalks, Subabul 
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is also plaming to use biomrss from an  ens^ p m  of fad gronmg 
z m d l y  & the fud weds, end it h a b d y  l e a d  1000 rrcs o f d e  
land for this purpose 

She pmjed cost iochrdmg land, site devdopnrol buildings a d  a d  smchm p h  
and macfiiner)., design eng- pdmimp end pmpedme apaaes a 
stirrmed at Rs. 229 million Tbe popossd pmjcd uses a arboa narml hrd ie 
b i o m f f s . T b a e k n o n ~ d d ~ n o f C & , s k t h e a g r o n s i d u e k # b  
seq~onofatmospbPricC&aodaslkpmjcdkdrto8roidmgbummgik 
biwuas m fields while gslen*ing us& msgy The p o w  sported to tbe grid 
would replax the marguul units that would olbswire have bam gmemd usiq 
pow- from a fossil fuel based pow- plnt (ie. c d ) .  GHG .brsoclu 
a s s m e n t s b o w s W o n a - l t l v e b & t h e ~ e x p o r ( s d b t h e p o p o s a d  
plant would achieve a GHG reduction of 21,800 1% pa 

She projed hrr d v e d  qpmnl  of Kmataka Rmewabk Enagy Derrbpmmt L4d 
(KREDL) the nodal sgeney of the state. 

6 P o d  Amw PH W. proposs a d hydrodertrie power pmpQ m tbe Fod 
Nala near KuUu in the Himachal Pmd& (HP) W. Tbc p m ~ ~ ~ 4  has a gaaamg 
capacity of 9 M W  based on p o w  pocartid shldies in 8 75% depeod.bk m. The 
project is m i - W r i v a  hpe mat utilizes grsdim~~ in the sib- of tk rim 
&as. Tbe pmjsa mvi- tk eMstnrctioa of a boulder type di- aes. 
mstnraed with locally available maerial easy to m&nain and atrb sufiks the 
le&damageineareoffloodt. S i o c e ~ i s w ~ o i r , t h e p m m ~ s s a i l l c a l i o c a  
sbategy that hat advdvanllge of maximum Bmnt of r k  wa lu  in monsoon seaoa 
toraiseIbeovsallanil.bilily. Asarrnt l to f t t s i s~ , tbemedeqr i* .o f ibc  
prom bar risen to 9 MW. S i  m f - l h e - r i v s  pmja%s hare s i u  
restrietioas for a v i l  works, tbe cost is didaed by the minirmm sire. l k  o d  
projectoad1s~stimdcdalRs.45Odliopi.c ~ . 5 O d l i a 1 p s M W .  

C ~ t b e p o w ~ o f H u n a d ~ I R d a b s u t c s c o o ~ l r g c e n d & H P  
State Ekctricity Board has o6aed a rate of Rs. 2.25 pa k W h  Hoarra, .As 
deductiogamadrtorymyahytotheststeof123Cmkpoanr,tbemuiKawa 
toRs 1 . 9 8 p r k W h ~ c o m p o y i h a d o n k i o o h n g ~ a m r L L ~ H i m r h r l  
Radabtodltbepowsgsnardco~NlesmtkaortbQIlregioqeg~ 
d o r  Dcsu 

9. mewe - 0) Ltd (SIIL). is eqg.gcd in llmmlr- of appu. 
aluminum m& ad vaious bulk char6clls SllL has a coppa rmdting pbd # 

n . h & ~ O l l p l . r r - - C ~ ~ ~ P u h m ~ P r q r r C l r r r ~ ~  

i j 



cm3: ~ C i D n d ~ " 1 m d F o l r m d ~ g  
S h k  3.D: Fi iAddirmlF7oprxds ol P i p d r ~  with m 1-1 6rgN n t h  Canntirhnnt s'F-dr 

Tuticorin, Tamil Nadu with a capacity of 150,000 TPA and plans to double the 
smelting capacity. To recover the smelting gases, SllL has set up sulphuric acid plant 
and =visages modernizing the plant and setting-up a new state-of-the-art system to 
treat the additional flue gases as a result of the expansion of the smelter capacity. The 
sulphuric acid plant capacity would increase 6om ihe 2125 TPD presently to 3740 
TPD. The smelter operation is a continuous process and power dependability is 
critical. SIIL, therefore, also proposes to expand the captive power generation 
capacity from the current 24 MW to 46 MW. 

SIlL proposes to incorporate fuel efficient technologies with a view to minimizing the 
operation cost and to avoid emissions of local and global pollutmts. These 
interventions include: 

Recovery of heat 6om gases afler second pass of the converta at 517' - 527' 
C: 
Recovery of heat from gases after the third pass of the converter at 469' - 479' 
c; 
Recovery of heat &om diesel engine exhaust gases at 340' C; and 
Replacing the atmospheric acid coolers with heat exchangers, which reduce 
evaporation and wind losses, thereby leading to saving in power and water 
consumption. 

Ihe recovered heat &om the first three options will be used in two WHR boilers to 
genexate process steam which wil l  be used in the phosphoric acid plant located in the 
same complex. The phosphoric acid plant boiler currently uses h a c e  oil, which will 
be replaeed. The proposed project helps in the reduction of the furnace oil consumed 
in phosphoric acid plant and in reducing power and water consumption. The project 
has two distinct GHG reduction opportunities, fuel switching (furnace oil) and 
replacement of grid powa. The project also reduces the use of a scarce resource in 
Tamil Nadu, water The cost of these energy efficiency and fuel switching projeds 
are &mated at Rs. 110.7 million. 

la Hemmdky Pmva nnd Light Priwlr Limifed (HPL), is Special Purpose Vehicle 
(SPV) promoted by Mr. Anthony DiNapoli, a private equity investor based in 
Bedford, USA who proposes to (a) acquire and operate the exisling 16 MW hydro 
power project (Phase I) situated on the Hemavathy Left Bank canal located at Gorur 
village in Hassan district, Kamataka and (b) to q u i r e  the License and construct, erect 
and operate the 8 MW hydro power project (Phase Il) in the vianity of the existing 16 
MW project from Sandur Manganese and Iron Ores Limited (SMIORE). SMlORE is 
selling the aforesaid mets ar, part of its reorganisation as approved by Board for 
industrial and Financial Reconstruction (BIFR). 

Phase 1 is situated at the foot of the Hanavathy dam near the left abutment and 
g e n e  power 'om the irrigation releases into the Left Bank canal. The Phase 1 
project was l l l y  commissioned in April 2001. A surplus arrangement connecting the 
Left Bank canal and the Hemavathy river has been constructed to increase the water 
flow to Phase I. Now, Phase I is estimated to generate 39.45 MUs of energy (29% 
PLF) in a 90 % dependable year. The 20 meter head available between Phase I and 
the b v a t h y  river is proposed to be utilized for setting a 2 x 4 (8 MW) project 
(Phase 11) between the Left Bank canal and the Hemavathy river bed. Phase I1 is 
estimated to gmerate 27.3 MUs 1 year (in a 90% dependable year). The total project 

The hd &g, Group. bc G r . e k c  Cns P d W  Prrrrnt~on P r q d  - C l c I r  C b g ~  S q p f a n n t  



cosl for PhmeI and P k e  U is e s h z d  at Rs. 1.28 b d h q  caladahng Rs 853 
million for Phase I and Rs. 427 miUin for Phase U. 

li. S a b P b r s C a p u p .  lMeraGveummloflndirpokytopsaitpivre 
sector prtidpatioa in the d d o p m s l t  of the power s&lor, Ws SIlhr P o w  
C o w  Private Limited bs been llbttrd by the GovexmnmI of he 
implaamtation of the V d  Tail Rrce Mini &dd P r o m  aim m imrrl*d cqrdh- 
of 22.5 MW, ad a am4 average gross --boo of I20 Mu Tbc pDjed ams&s 
of the comtrudioa of a diversim w 5  rros the VIRhi River jlst do.lrancra of he 
tail ~ c e  witb a gravity-based &take syacq a wed a oths  w- lskding 
three hlrbines of 7.5 MW each. The & stbnsled wst of the p jed ,  mdudog 
tmmmisia~ lines, is appmx. Rs. 1.3 b i  

12. ~ ~ . b s p P o p o r t d i n l p ~ t h e r i ~ E * c h i c  
Ropd hxakd near Baja bwo in Kullu Dim of )limrbal M e s h  T i d m  pDjed 
har bam eoatemplated as a d l  bydro nm-of-rivs projsd m the T i  Rira, a 

of tbe Beas River. Tbc Govrnrmcllt of H i m d d  Rdesb ad the 
of Non-Cmvedod Easgy Souroer (GOI) hawe & OUI policy initaircs ad 
guidelines for the speedy development of S d  Hydro R0jea.s ad is p- h e  
pdcipatioo of tbe private sedor in sucb projcEts. HnnviPl Prdrab kugy 
Lkdopmm~ Agary (HIMURIA) - tbe Nodal Agemcy for developarm of S d  
Hydropower Ropcts in Himschl Fmdcd~, idd1e.d m -ty for d a 
projed oa tbe T i  River, dm- h e  concept of a 3 M W  T i  byko pojcc! 
s o d o f f a c d i t t o ~ p r i v a t e W o r f o r ~ b y u m t m g p o p o s l l s b o m  
private-. 

13. M.iPa-W.,willdevebprpowspojsdinwttvrorillure20 
tom per day municipal solid wasle (MSW) Tor Tud. The tcebaoiogy mill  be m 
d c  phssed solid reador witb a hybrid b.lcbhtp0ow mrerobic sludge Mmlrd 
Givm its low capital this appro& could be 8 @able tmdd f a  
o t b e r m u n i c i p s l i t i e s i n ~  T h e h # l p i i U b e ~ b i o d c g r d r M e o c @ c  
wask, SUdl as wegecable markd was6 ad food %ask 60m holds d rcsidedni 
ares, tbst will be obtaioed 6um he Karj Mage T r a d a  S m i a ~  io PIDZ 
D e 5 i g t l , ~ c Q m m d k & a d o p r s t i m ~ ~ w s l s f a r c n y ~  
are pmjeded to totd Rs 20 million 

I 4  G k . P b r s W . , a s p & P I ~ ~ w a f a m s d t o ~ , m a d  
o p g a t e a b ~ b a e d p o w a p l d d p l . m t o i m t r l l a p o w c s p h a i r ~  
Di&ct Famesrrfi whib. Rj.b Agro iuiusuk (Cob- of P W )  h v e  
mwnissimcda~wthetacbawmmolicfcaibiSiofllllegrPcdriapaashy 
withpowgasabm60mriahah GPL8odhmj.b A g o M ~ h v c s i ~  
m M O U u o d e r ~ w h i c b P m j a b A g r o W a b y d a a i r t G b w P o w s i ~ &  
p o j e c t , a d ~ p v s m w t . p p m ~ w i l l p P d c i p r r c i o t h e ~ .  T b e M  
needed toopratetheplamtwill be* homLaxni (hsSas Ltd(lBSL).oac 
0ftbermjorriamiUssinthena PDlvapmndcdbyibcGPLpojtawillm&c& 
s tcamadibbouJepowad0ftheU)SLplat .  ~ p o w s ~ ~ ~  
willbesoMtothePmjabdscbial@J. A n e v a h d o n o f ~ r i a c a d m o d u k  
p.rmwlerrwarmadeconsidaingapiOllcod. M d T i c i e a ~ y a d p l m u b d h a a s  
B f f e d o a t h e c M t u a t i o n a d ~ ~ 1 . t m b ~ t a r o b o i l s s o f 3 5 1 o m p a  
h o u r a d t w o ~ ~ n a h o f 5 M W ~ .  P m j e d f m r r v k r r b a s d o a  



assumptions for capacity factor, hel cost, power sales to LOSL and the Punjab grid. 
The project capital cost is Rs 4,500 Lakh. 

CLZN 3 D Ptojects A& to Rpline: The CLlN 3D project proposals 
additional to the original CLIN 3C pipeline of ten projects are summarized in Table 2 
below and are presented in the order in which they matured through the development 
process. Three of the listed projects (Pioneer Genco, Chhattisgarh Electricity and 
Stalite) have already received or are expected to receive fimding from IDFC and/or 
ICICl under the CEPF 
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C Eight Pmjecfs with Documentation Indicating Commitment of Funds 

Of the 24 CEPs that have been advanced through the two phases of the proposal 
pipelme devetopment tight of them have received documeAtatwn hdktmg a 
commitment of funds fiom the FIs as follows. 

1. Asia Bio Energy Ltd - Funding IDFC 

MSW biomethanation-based power/SMW compost plant in UP 

2. Ambutirtba Power Corporation Ltd. - Funding PFC/REC 

2 x 10 MW small hydel project in Kamataka 

3. CbattirgPrh Eketridty Co. - Funding IDFC 

10 MW ferro-alloy fitmace gas power plant in Chattisgarh 

4. Coastal Agro (I) Ltd - Funding SBUSBH 

4 MW rice husk-based cogeneration plant in AP 

5. Glok Cogeaemtien Power Ltd. - Funding PFC 

45 MW bagasse power project in Kamataka 

6. Pioneer GUICO Ltd.- Funding IDFC 

21 MW small hydropower plant in Karnataka 

7. S a t h  Power Cmapts (F') Ltd. - Funding PFC 

6 MW biomas-based power project in AP 

8. Stcrfite lndusbks, Ltd. - Funding IClCl 

Waste heat recoveiy-based steam plant in TN 

I h  suppw( rnalerials for each of the additional pipel,= pmjec~~ and tke 
documentation indicating funding commibnents by Fls for eight projects from the 
total pipeline can be found in Appendix B. 
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Background: 

This form is for the purpose of gathering relevant project finance information for projects 
developed under USAID India's Greenhouse Gas Pollution Prevention Project - Climate 
Change Supplement (GEP-CCS). It is designed for project developers and financial 
institutions involved with clean energy or other types of GHG mitigating projects that are 
placed into the GEP-CCS pipeline. 

Fowat: The form is designed to capture the types of projects seeking Project Finance 

Proiect Finance is focused on anticipated revenue streams from the project activity (or 
off-balance sheet financing). For example, a grid-based biomass co-generation facility 
would likely depend upon energy payments from a local electricity board. Much more 
detailed information about the project, project promoter, power purchase agreement, debt 
and equity sponsors and profitability and cash flow analyses are necessary to determine 
the relative risk and financial viability of the project. 

This is a working electronic documentlcheck-list. When each question is answered, place 
an electronic checkmark (4 in the left-hand box as a reference point for completion of 
the form. 



Project Name: 6 MW biomass based pow- project in A n d h  P d e s b  

Project Promoter: WS S Chudrs Rbddy, K. !hdmmb and h4s M Viap Cb.ndn 

Kal yani 

Special Parpow Vehidc: Sainath Powa Concepts (P) Ltd (SPCL) 

1. E X ~ C  Smmmaty: Project 81 8 Glua 



2. Project Costs 

Land & Building 

Desiga Engineering, construdion 

3. Proposed Muas of Financing 

management 

Preliminary & Preoperative Expenses 

18.4 

2.5 

4. Committed Financing ( imy) 

a. Committed Dcbt Providers 

24 6 

I 

0.39 

indnding IDC I 
i 

Working Capital Margin ' 2 6  

Total Debt Portion 

Total Equity Portion 

Total Project Cost 

90h 

0 05 

- -- 
Contingencies I 8 6  0 18 4% 

TOW Project Cost 205 0 4 36 100% , 

1% 

0 52 

0 0 6  

140.0 

65.0 

205.0 

12% 

1 % 

2.98 

1.38 

4.36 

68% 

32% 

100% 



1 Row,tccs 1 1.38 million 1 IW? I 



7. Status of Fiance  Negotiations 

Are you in negotiations with any prospective debt providers? If yes, please specify 

and elaborate on expected time frame. The promoters aoolied for finance from Power 

Finance Corporation fPFC). After negotiations for over 15 months thev have received 

a~uroval of PFC for a part of loan requirement. Thev are looking for balance of the loan. 

Do you plan to submit this project to a private venture capital firm or an 

international qui ty  organization (e.g. REEF)? If yes identify speeific fund and 

elaborate on negotiations. The oromoters have shown interest in availing carbon 

finance. Thev have approached few Indian consultants for this. However, thev have not 

been able to monetize offsets ffom the oroiect so far. 

Do you plan to submit this project to an international tender for carbon emissions 

reductions (e.g. Oregon Climate Trust)? If yes, please specify tender and dosing 

date for submission. At the moment no such tenders are open. 



NamcofRqeaRomaer 

Addresr 
city. State, - 
CooePdNam 
CooePdPbme 
C a m d  FAX 

Mr.S ch.ndn Reddy. 

D.No.46-MI, Dlmnvlipeq 
Ra; ' 'j.AagyllRdahb 
SltliCbrmdnRcddy 
0883-2465224 
- 

Mdltss 
city, Slloc, - 
cmau Namc 
CmbztPhmc 
CnIbCa FAX 

EMAIL - 

Fbt No.501, Gsagi Rcsidmcy. 9+4p c0b.y. 
HydenbrQ*R.dah,- 
K.- 
DU)-55820MI 
Mhssmn 

I - 
NBneofProjuiRomota 

Mdras 
city, s~rte, ~wiaa  
C o d s a N a m  
CodadPbme 
C a h z I  F A X  
Gmtact EMAIL 

Ms. M Vijaya Chandra Wyani 

17-I-1V1-1, Scctampctl. 
RjZF y,AadhnRdah- 
M.Kjaya CbilDma Kalymi 
0883-2461 W - 
- 



9. Project Management Team 

( 2 I K.Sureodranath I Managing Director I 

10. Project Promoter Fimmcial History 

3 ( ~ . f i j a ~ a  C&& Kdyani 

I Book value of firm? 

Director 

He is the partner in M/s.SiraFam Reddy & S.Cbandra 
EPS reserves and surplus last 3 

Reddy. The firm is engaged in Civil construction activity 
What is nurent business? and running successfullv. His networth as on 3 1.03.2003 - 

is Rs.44.33 million. 

4 

I I I I 

I What were prolitability figures / Mr.K.Surcndranath 
last3 ears? 
Book value of firm? 

He is assisting the Murali Mohan Boiled & Raw Rice Mill 
EPS reserves acd surplus last 3 , in procurement of paddy. He is a p b e r  in Sri L m i  
Whatisaurentbusiaess? 'Gaupathi~ouihies. H e o w n s a ~ f a r m w i t b 1 . 5 l a k h  

What are synergies between b i d  and is running succmfully. His networth as on 

31.03.2003 is Rs.45.62 million. 

S.Venkata Reddy Technical Director 



1 What wac profitability figures I MnVij-8 CL..lhr K d y d  

Boot valne of firm? 
S b c 6 a B c o r t b c ~ ~ P M h . S l i W  

E P s r * p a ~ 1 d ~ h h r c 3  
Mob..Boikd&R.taRiaMill. ' I b c n c C d i r o r o f  

IWhatiScurrcdbusines? 
, , t b c ~ n e c m i I h i u ~ R . d c s b d ~ ~ m i u g  



11. Project Promoter ReItvlot Experience: 
Briefly describe the if any, possessed by the project promoter. Has 
the promoter developed similar projects? 

'Ibc pmmtem have q a i e n c e  in oomdmtion, operafion of apresidue W boderr dc. 'Ibe promoters 
also manage rice milling and pMiltry indushy and thus bave adequate wwgenmt e x w i e w .  The mmpany 
proposes to hire pofenional maoagss for the ope~ation of tbe pnyossd power plant The senior team led by a 
Managing h e d m  would include Technical Director, &Generat Manager who would have 

professional e x t u ~ w  for procurement of biomass on a long t a m  

lEe company has Mr.S.Venlolta Reddy as Dire301 (Tech.). Mr.Venkata Reddy has more than 30 
years e x p u k a  in power sector. He has been with APSm before he retired as Chief En- in the year 
2001. He has won %old medals fw his achievemenu at Rayalaseema Thermal Power Ststion for three 
continuous years. 

I I 

12. Special Pumpose Vehicle Contact Information (If applicable): 

I Is a Shareholdiig agreement I Is being executed -- J 



I I 
I in place I 1 

Sltient terms 

13. Project D&ds 

Was Feasibility Study 
ly? == 

Feasibility Study? Lid 
addnssaodcoatsdddails 

Yes 

Zmith corporrte Savices (P) Ltd. 

1 0 - ~ . M y H o m c P ~ M r u b T . a t ~  

HKX)28 Td: 2337 6630/31 





16. Other Agreements (where applibk) 

Fuel supply agreement signed? 

Waterlutility supply agreement signed? 

Shareholder's agreement been entered 

into between existiog equity holders? 

Already executed 

Bore wells are already sunk in the site 

which will take care of water requirement. 

Additionally the company is contemplating 

obtaining permission from Inigation 

Department for supply of canal water. 

Being executed as per the format of 

PFC. 1 



is b*. 

coartnnboO? 

Tecbwlogy? 

Exit? 

Lor 

Lor 

Lor 

F h i u g a M e c b d n g y t k  l isk isb.  

F h i u g 8 d m h d ~ t L c r k t i r b .  I 

. " '  rirlr ir b. 

S i n t L a D c t ~ k d l ~ i b d 4 t L i r  

**lo*. i 



18. For r isks idatifid ia section 14, discuss Mitigation/Covmge m w u t w  

I 

b d a t w ?  ! Since the PPA is Likely to be reviewed in 2004, the tariff has becn 

' assumed on a mnsenative basis for the profitability calculatmos 

Market? Pmnoten propose to hire experienced pfesdonals for 

p x a u w m t  of biomass suitable for the p h t  'Ibey also pmpos 

to engage the regulatm and policy makers in mwincing the need 

toofftaketheREbasedpower. 

Exit? 

I 

h4auagementT The company pmposes to hue wrpenenced pfeslonals at =or 

and ~ J ~ O I  levels for the CO&lEUiOIl, operaboll and 
1 mamtenance of the plant They have already appomted a 

Techcal hreaor hamg the desued experience to sec up and 

nm the power plan I 

Enfolwabllayof 

coma&? 

I 





3. GHG Asscssmcnt details 

I Parameter I ParlieuIan 
I I 

1 I Baseline methodology 1 The emission reduction is carried out on the ex- 
ante basis as suggested in accepted 

1 methodology for small d e  projects by 
UNFCCC The project boundary in this case 
includes the proposed plant and the grid of 

I Andhra Pradesh state, in which the project shall 
supply power Based on power supplied within 

I the state, by the private plants, bought from 
other states of the southern region and from the 

I central PSU power companies, emission factor 
was calculated for the last three years (2000,Ol 
and 02) The GHG emission &om hydro plants 
was ignored to be on a conservative side The 
average coal fired thermal plant efficiency was 
assumed at 33% The emission factor for sub- 
bituminous coal provided by IPCC was used as 
basis Based on this the average emission factor 

/ for AP state is 745 tCOZ1MU. 
2 / Baseline Emissions tC02 p.a. 1 25,860 (from 2007) 

3 

4 

Project Emissions tC02 p.a. 

Emission reductions tC02 p.a. 

(2-3) 

0 

25,860 
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I .  Background of the project 
Pmma Goro L~mtcd (PGL), a Spcnal Purpos Vehtclc (SPY) company pmmoGcd by 
R ~ K U  Binldm and 16 group companta Pmm Cement lnduslncs I lmltcd (PCL) and 
Snba lndusblcs Llmlred (SIL). propmcs to construct crccl and nperarc a 21 MW (3 .I 
7MW) hydroclecmc power prqcct on thc banks of the n\er Caurrr), near 
Shiv&smdnm nllagc. Malanllt Tduk m Mandya hslnct of Kama~aka The polccl 
m v o l ~ c  a run-of-che-nm scheme wtuch IS bvcd on a dtvr~ron of the Cauvcr). nrw 
downshram of thc 42 MW S h t v a s a m h  hydro power statton and 1 \ 1 0  maror m u t r s  
nz Knhamjasagar on the nver Cauvery and Kabtnt on rner h3hln1 

Thc pojecl shall utilize the flows m thc r i m  Cauvery by conslruct~ng a dt\mrm 
stnrtlrr 140 m in length, which wculd &vat thc water lo a 110 m long power r u v l  
T b r r e ~ l r s t a k c 0 f f ~ o m t h c ~ l o c l l c d ~ t h c e n d o f t h c p o w e r d m t h c 3  
twbiws m the powaholrv having m immlkd capacity of 7 MW cuh hRa gmcnbon 
of power, the water would be l a  back into cbc river thmugh a 500 m loDg tailma -1. 
Tlu'proposed wxir shall result m krrt nrbmrgara sina thc diversion smdurc has a 
height of only 4 m t c n  above avangc riverbed. This will also avoid cbmgcs m the 
upsdIam regime of the rim. 

Thc project would generate a total of 75 million kWh of powa md lfkr meting the 
auxiliary equipma~~, net expat of 73.5 million kWh is possile. In a 90% dqmdabk 
year will be 66 million kwh. The p o w  'om thc project will be m i e d  in the mk 
p o w  grid of Karnataka. FGL is f i i z ing  thc PPA wilh K-hka Power TRnmnss~n 
Corporation Limitcd (KPTCL). 

2. GHG emission reduction objectives of the proposed project 
India's power sector is chnnetaizcd by heavy reliance on thermal powa. S i m  
1950 the thermal hydro mix has been steadily detaiorating and tilting heavily 
towards thermal. As shown in Figure 1 (Source Annual Report of Ministry of 
Power 2002-03) the All lndia installed generating capacity mix for utilities =-as 
highest at 4654 at the end of third five plan in 1%6. The main fuel used by 
lhermal power plant is sub-bituminous coal and lignite. Recently few natunl gas 
based power plants have been xt up by NTPC. Indian coal quality has also bea~ 
deteriorating on m u n t  of open w mining. which kads to mixing of mbbk 
with coal. As a result the o v d l  convasion eflicimcy of h e  cod fired power 
plants in lndia ranges between 20 - 30% (Source: Anthmpogenic Emiisriw from 
Thennal Power Generation in India: Gamation and Source C h u v t a i v t i o n  Moit 
Mittal. C. Sharma, OSC, Ohio State University- 2002). 



kLl INOR INSTALLED GENERATING CAPACITY 
HYDRO-THERMAL MIX (%) (Ull(UTIUTIES) 

Figure I:  Grid Mix 

In the above backdrop. Government of India has been encouraging the use of 
alternative sources of energy. The proposed project is based on one such form of 
natural energy supply viz. hydroelectric source, which does not lead to emissions 
of any type. The project would make use of the gradient available in the river 
Cauvery and its tributary Kabini in the state of Karnataka without damaging the 
natural habitat. Since the proposed plant would not involve a dam the 
submergence would be negligible. This ensures that the project does not damage 
flora and fauna and also does not lead to resettlement issues. Overall, the project 
helps in reducing dependence on fossil fuel's without leading to additional CHG 
eni~ssions. 



a CIaa Trcrknolagy nature 

The project consists of divasion muchms across the Cauvcry from che 
leR bank downstream of the Shivasamudram hydro powa  pmjat. The 
wa t a  would be wnveyad acmss three penstocks which f d  it to three 7 
MW turbo generator units. Subsequently. water would be released chrwgh 
a 500 m tailrace canal. The diversion structure would have a heieht o f 4  m 
above mean riverbed. The r iva  banks at this place are steep All the 
pmject mnsrmction is close to the r iva  and do not encompass any Cows 
land. Thse features ensure that there will be least sohn~ergence of 
vegetation, thucby minimizing the methane emission. 

The project location is 2 KM downstmam of the Shivasamudram village 
and does not have any inhabitation. This means that the pruject does not 
involve practically m y  rehabilitation and nsdtlement i a u a .  Since the 
wata  wllectim and flows in the project an not likely to d t  in any 
memoir that may affect tbe geological profile. Ihe project would be safe 
fiorn seismological point of view. Tbe p m j s t  would diredly anploy local 
people and the powa gcnaated would support industrial .ad wmmacial 
activity in ihc Mandya district Thus, it would result in anc i l l q  bcne61s 
to the local population. 

c Hosi country Gowrnmcnl (W9 objcdivcs 
Govanmmt of India. Ministry of Non-Conventional Enugy Sourus 
(MNES) and the Kamataka state Government have bcen cnwunging 
addition of power generaling capacity based on renewable sourra of 
energy. Under the schancs of MNES, d l  hydroelectric power 
generation ( Q S  MW) has bcen promoted as one such option The powa 
policy of Government of Mia  strcscs electriKcation of vill.sa thrwgh 
rencwables. It also encourages deccntnlized p o w a  g d o n  as a rnevrs 
of strengthening and stabilization of the powa  grid pafomum. Thc 
p r o m  project me& all the c s c ~ ~ t i a l  requirements and has r h a e f m  
received approval from the state level nodal agency of hWES i.e. 
Kamataka Renewable Energy Development Ltd. (KREDL). 

3. Business as usual or Baseline identification 
Shis section describes the exisling power supply situalion in the nate ol  
Kamataka where the powa gcnerpted by the project is fed. 

The project is expected to generate 66 million kwh of powa in a Wi. 
dependable year. The power plant has a capability of generating 75 million 
kwh power corresponding to a plant load factor of 40%- which confom~s 
to the other existing hydro powa projects in Kamataka. Thc stmc had an 
energy deficit of 12.5% and a peak shortfall of 17% in the year ZfOI -02 
Add~tional power genera11011 capacity is being hull1 through hnll~ 



conventional and non-conventional sources. The power supplied by the 
project is most likely to be consumed within the state. Each unit of power 
supplied by the project would, therefore, replace an average unit supplied 
in the state. The relevant project boundary for the project on supply side is 
the state power grid. 

Kamataka power grid is a part of the Southern Regional grid. The power 
supplied to the consumers in the state is drawn from a variety of sources, 
KPCL own generation, private producers, purchase within the southern 
region from other states and purchase from central power utilities against 
state's share. During discussion with KPTCL i t  was i~nderstood that its 
policy is to purchase all the power available within state first. Thus, when 
an additional unit is available it will back power from central power PSUs. 
In other words, the marginal unit is the power supply from these sources. 

On the demand side that is generation side the project boundary consists of 
the river basin of Cauvery, Kabini and the catchment area of these rivers. 

b. Relevant baseline methodology/scenarios 

Baseline is d e f d  as the scenario in the relevant project boundary that 
would have prevailed in the absence of the project. It is also referred to as 
"business as usual" scenario. There are two possible methodologies to 
decide the baseline in situations like this. a) Average of weighted average 
emissions of all generating sources serving the system, excluding those 
which do not result in GHG emissions and the weighted average of recent 
capacity additions defined as the lower of most recent 20% of plants built 
or the 5 most recent plants; and b) The weighted average emissions of the 
current generation mix. The first approach is complicated and depends on 
availability of data. The second approach on the other hand is easy to 
understand and estimate, as adequate data is available from regular 
channels. Sometimes the plants under construction and planned are also 
taken into account. In view of the above, the second approach is 
suggested. 

c. Time dimensions of the baseline 

lndia has an overall installed capacity of 107,534 MW as on March 31. 
2003 (MOP Annual Report 2002-03). This includes 76,525 MW thermal 
power and 26,660 MW of Hydro electric power. The balance is from wind 
(1,630 MW) and nuclear (2,720 MW). As per MNES report the total 
installed capacity based on small hydro power projects (up to 25 MW) is 
1,450 MW amounting to 1.35%. The total potential for generation from 
this category in lndia is estimated at 15,000 MW. Thus, about 10% of the 
potential has been tapped. It can be concluded that in the foreseeable 
future, small hydro power will not form significant proportion of the 
baseline. Large size hydroelectric power projects which form about 23.5% 
of thc total installed capacity should not he included in the baseline. While 



these projects lead to high amount of GHG emissions, it is ntha difficult 
to calculate exact amount due lo lack of developad methodology. 
However. the mn-inclusion will make the estimate more consavative and 
reduee chances of "gaming". 

d Annuai/pmodic estimations 

In view of the above status of implementation o i  projects, the baseline 
an i s ions  will not change practically. Thacfore, i t  may no1 hc necesary 
to revise the baxline estimate at least during the firs1 ten y c m  in which 
investors are likely lo purchase the credits. 

e Baseline case emissions esiimarion 

Based on the methodology pmseated earlier and data collected hwn 
various sowus, the baseline GHG emissions were edmaed .  The 
summary of the same is presented below. 

The rupiren~ent of powa  in the state is met through own gencmlh, which 
includes eoal tired thermal and hydroelectric power plants. In addition, tbe KPTCL 
purchases power from the cmhal public s t o r  powa gemncing companies, in 
accordance with its allotted share. This is a mix of thamal, hydcl and nuclear 
power. B a d  on the respective capacities, it is found that rhaaul power 
contributes about 34% of the capacity and 66% of the hydel souras. Howeva, 
based on the statistics of power generated and p u r c M  for the last tbme ytus 
2000 - 02, it is observed that in ZOO1 of a total 49,255 MU umsumed by tbe state 
grid 63.3 % was supplied from thermal souras. mainly coal fired plants. 35.7 % 
&om hydel and balance 1.0 Y' by nuckar sources. The h a 1  plants a majmity of 
which are b a d  on high ash Indian coal use sub bituminous variety eoal as fuel. By 
and large the plants are old and exhibit conversion emcicncia in the range of 2S- 
30%. For conservative considerations this is assumed at a level of 33Yr Indian 
electric powa grid especially at the sub transmission and distribution kvcls. which 
operate at low voltage ratings of 33 KVA and 11 KVA. exhibit high hammission 
& distribution losses, sometimes in the ex- of 40%. However, since the 
proposed project will also Teal powa  in the same grid as the convcn~ iod  a u ' s  
this is not significant for the analpis. 

The emission factors of these plants have becn assumed on the basis of IPCC 
methodology (as dixusscd in: UNEPIOECWIEAIIPCC 1995) for India. which is 
also being followed by several multilateral institutions like The World Bank. The 
eniission factor of thumal powa plants using bituminouslanthncite coals from 
India is 26.2 tons CubontTJ. To be on a conservative side. even though m y  of 
the hydel plants of National Hydroelectric Power Corporalton (NHPC) arc luge in 
size it is assumed that they do not lead to any indirat GHG emissions. A n n  
considering the above mlx of supply from various sources as mmcioncd above. Ihc 



weighted average emission factor of the Kamataka state grid is 16.6 tCaJ .  From 
this analysis it is clear that Karnataka grid is in fact one of the grids which exhibits 
a well balanced thermal: hydro power mix and emission reductions that can be 
achieved by green energy projects will be the least. 

4. GHG mitigation potential of the project 
The proposed power project would use a natural source of energy, i.e. energy in 
the flowing river water. Moreover, the proposers have taken great care in design 
to ensure that the submergence on account of the project is minimal. The land 
area under forest around the project site is almost nil. These factors ensure that the 
emissions of methane due to submerged plants/vegetation/biomass would be 
negligible. Therefore, it will be reasonable to assume that the project does not 
have any GHG emissions. 

The GHG emission reductions from the project would be: 

GHG Emission Annual Units 
Annual GHG Reduction = per million X fed by the 

kwh of the Project million 
baseline k w h  

As discussed above the GHG emission per MU or the emission factor of the 
Karnataka grid is 664 tC02 per MU under the assumptions discussed above based 
on the average energy fed by various sources for the past three years. The project 
is expected to export 63.4 million kwh  to the Karnataka grid each year. Thus, the 
expected Annual GHG reduction from the 21 MW project would be 42,094 tC02 
p.a. or 42,000 tCO2 p.a. 

The above methodology, based on weighted average emission factors of the grid, 
is in conformity with the one for grid feeding small scale projects as specified by 
the CDM Executive Board of the UNFCCC. 

5 .  Monitoring & Verification 
It is very crucial to monitor and verify periodically the actual emission reductions 
achievable by the CEPs. There are two sides of this M&V. one to ensure that the 
baseline itself does not change significantly and second the project performs as 
envisaged in the design. As discussed in detail earlier the composition of entire 
RE based power generation is not likely to be significant in the foreseeable future. 
Therefore, the former is taken care of to a major extent. It is therefore impoiiant 
to measure the performance of the project in detail and with greater accuracy. 

Performance of projects generating power for export to utility grid can be easily 
measured based on electric power generated and supplicd to the grid. The 
proposers have signed a power purchase agreement with KPTCL. specifying the 
Mclcring and Billing clauses. In fact the project's revcnue entircly dcpends on lhc 



metaing. The PPA pmvida for mdcrs and check m d a s  m&g pcscribcd 
standards and accuracy class. Thus, PPA provides thc procedure of mean ing  and 
invoicing of the meia  reading and also maintenance of IIK meters. 

The following M&V mechanism is suggested: 

It is proposed lo vest the responsibilities of monitoring the paramelen identified 
earlier in to an intadcpartmental group consisting of represenlalives from quality 
control, production, maintenance and strategic planning depann~enis. which shall 
inter olio 

M d a  and record the power generated and sold to !ire grrd 
Keep hack of source wise power supply in he  southem cleclnc pose 
grid and the status of completing the National Grid 
Measurr/Ltcp record of rainfall in tbe catchment a m  of IIK project 
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This fonn is for the purpose of gatbaing Rkvant projed fi- i n f i  for pnjcas 
developed unda USAID India's Gnenbousc Gy PolhaiO(l Rcvadjon Rojea - Climate 
Change Supplement (GEP-CCS). It is designed for projed dcvebpm .ad lkund 
insMutions involved with clan easgy or dhs typa of GHG mitigating proj&tr th ac 
p l d  into the GEP-CCS pipeline. 

%eU F i  is f d  m anticipaled revenue stream h m  the projed vtivity (a 
off-b.lan~~ shar hncing). For a grid-besed bio- 
w o u l d h k d y d e p e o d ~ p o a ~ a a g y ~ ~ h 8 b C d d c c t r i c i t y b o r r d .  Much- 
det.iledinf~abouttheproj&fprojedpomds.powsplrrbue~-~~ 
a n d e q u i t y s p o n s o r s a n d p r o f i t a b i l i t y o a d c a p b f l o w d y s s . ~ ~ t o ~  
the rrbtive risk and financial viability of the projed. 

This is a working eled~onic doamcoUd~ck-l ist .  Wbca acb clueJPioa is imarscd, p b x  
an electronic &cchwk (4 in the kR-hand box as a rrFkmcc p o d  fix compktiaa of 

~ ~ 

the form 



P R O J E ~  FINANCE FOR CLEAN ENERGY AM) GHG MITIGATION 

Project Name: 8 MW blast furnace gases waste heat recovery power plant 

Project Promoter: Kalyani Steels Ltd. 

Special Purpose Vehicle: -- 

1. Executive Summary: Project at a Glance 

Kalyani Steels Ud. (KSL) a company of the Kalyani Group has an lutegrated steel 
plant, in its Kalyani Ferrous Industries unit located in Ginigera village near Hospet town 
in Kamataka State. The plant uses two mini blast furnaces to produce carbon and alloy 
steel in billets and rounds. Installed capacity of the plant is 290,000 tons of steel 
produds annually. The blast &maces generate 52,000 m 3 h  of off gases each. The gas 
contains N2 - 52% CO - 18.4%, C02 - 18.4% Moistw- 9.3%H2 1.8%and traces of 
methane. Due to carbon monoxide, the gas is highly poisonous and a health hazard. 
Since the gas also contains particulates, it is wet scrubbed. In view of calorific content 
and volume of the gas, KSL proposes to bum the gas in a boiler and generate steam to 
run steam turbines for power generation. KSL has designed a system and has had it 
reviewed by reputable engineering consultants. A part of the blast fumace gases are also 
used for preheating air. The design wn6rms tbat the net available volume of blast 
hmaQgases can support a power plant of 8000 kW for a PLF of 75%. Currently KSL 
pnrcbases a sizeable amount of power from the KamaPaka grid. Proposers have 
estimated that the proposed waste heat based power plant will meet around 3 1% of the 
power requirements and thus reduces the overall cost of production significantly 

The power plant would be based on the conventional Rankine cycle technology 
employing a condensing cum bleeding steam turbine generator. Tbe proposed plant 
would meet the stipulation in the clearance to the steel plant &at in" of power 
requirement will be met through continuws captive generation. KSL has received 
clearances from the Karnataka Pollution Control Board, and MOEF for the project. The 
required land and other facilities have been procured. Since there will be m, sale of 
power, there is no need for a PPA. This also establishes the ownership of the carbon 
o f i d s  that will be generated with the promoter KSL. 



4. C e r r i  FhBchg(ii8Wy) 

a. C l l d t e d  Debt hrviden 

TOW Debt Portion 

Totd Eq&y P& 

TOW Reject Cod 

IREDA* 

BOE3 

74% 

26% 

lOOX 

190.00 

80.07 

270.07 

4.3 

1.45 

5.75 

Due to tbe conditioaalhia antebed, KSL m y  not rmil of tbis lorn 

85 

12.5% 

11% 

NC 



b. Committed Equity Providers 

5. Estimatw of Profitability 

KSL and Kalyani Group 

6. Projected cash Blow 

80 



Am you h w@atiw witb any prospective debt previdm? If ya, pkrw spcdj 

ud elaborate om apeaed t k c  frame The company bad mgommus 
. . 

with IREDA 

and a preliminary loan approval has been I&. Homva, due to high ntcs of- 

and formhies nguired to be completed, tbe pumotcxs m y  aat mail the lorn 

Do you plu toabmitthkproject to. p r i v a t e v a t u r c l p i t l l K m r u  

imterutioul cqmity onganimtiom (eg. REEF)? Byes idae spai& hd a d  

elaborate om ncgothtioer No 

Do you plan to snbdt (hb project to am bterut iau l  tader fmr cuk. 

redoctiom (a& Oregoo CIhutc Trmt)? If ya, plclrrc rpccily tadcr ud dm6hg 

date for submigiia. At tbe moment m such I& is open. Romotcn am btsesled in 

applying for carbw of& moactization if possible. 



9. hpjatbhmgmcat Tam 
- 

I 
1 

Name cf Rqai Romda 
Admas 
Cay, sac - 
C a a l r c t b  
C o l m d b  
Gdaa FAX 
GdaaEMAIL 

K d p u  Stceh Lbi 
Mu&= 
Rm+- 
M r A S K n a m  
+91206871666 i 
020 687 6961 I -- 



I 11. Project Promoter Relevant Experience: 
Briefly describe lhe relevant exoerience, if any, possessed by the project promoter. Has 
the promoter developed similar projects? 

Kdyaoi Steels Ud is a company of the Kalyani Group, which is one of the wtll l m  p u p  of wmpmks in 
lodiainthcfieldofsteel,~aaimoanialloysiodustry.~Ibegshipofthc~pisB~ForgeUd.The 
G rrmp'sarmualtmmveris~USS500~m~~'sp~aremajmmafuial 
 f fort he mtomdde, en* and iodustry. AU the major indLm and 
many imanatiooal auto are clients of tbe group. Ihe group has a company called BFUtilitics 
Lcd which is a dedicated mngy supply company which owrs and manages wiml energy projects. KSL has 
decided to employ a pjecc mosultant specialized in power plant enghmim and conshudion The 
cotidtaut win cany oul the besic design and assist in preparing equipment spxficatiom. 
p r a m w e m d ~ n d ~ o n i n g T h e ~ w i l l u s e i n - h o u s e e x p e R i s e i m d ~ ~ i t w i t h w d g n a l  
profasional coosultants to effectively promote the pojea. 

12. Spacial P o p  Vehicle Contact Information (If appliible): 



I Is GHG mitigation  hid I Ckaa eas~y g a m a t h .  mnwrioa d w  ido 

-# 
Type of Fud? Blast hrrnur 05- amukiq arbaa moooxide 

/ 

! SouneoffUel supply? Two Blus FU~MCCS 

I Roviaa mSoutbaaladL 

OfTaou-gW OfT grid 

State Ekcaidy Board? NA 

b y ~ r o c e s s l m p o ~ o r  
CkmEnagy Galention? 
SizcofRojea(MW)" 

Projea Loatioa? C i .  

- - 

8 

ViageGinigas amHospct toommrClrad lh~  

I 
Was Feasib'ili Study 
prcparediadepeadeatly7 

W b a t h p r q u d t b e  
Feasiility Study? Lisi 
a d d m s d c o a v r d e u i l r  

Nobtdtbcmmp;loy'sshdywxvettalby 

i-eagiaeains- 

N A 



15. Background on t8e Power Purchwe Agreement (if Applicable) 

If no, skii to next heading. 
Has a PPA been signed? (Yes or No) 

Nature of Agreement? Take or Pay? Other? 

Name of state electricity board or primary 
PPA sipako'y? 
What date was the PPA signed? 

I 9 I When does it enter into force? 1 
I What is the length of the PPA? (Years) 
1 I I What is the initial purchase price? 

1 to the i n v s t ~ ~ ~ ?  
/ What are the terms of Payment to the 

/ 
' 

i 
/ pmject dwclopers? ~Gspecial clauses of 
relevance to the investors/lenders? Have the 
domestic lenders approved the payment 
terms? 
What are the major pmvisions (event 
definitions, beatment of the off time, etc.) 

price? 
Can the pmject sell power directly to major 
consumers? (Yes or No) 
What are the securities provided for the 
revenues? Have the domestic lenders 
approved these mechanisms? Are there any 
wial clauses, or provisions ofrelevance 

/ ofthe Force Majeure clsuses? 
1 Whatistbemethodoffixabonoftariff(two / 

/ 
1 

/ 
! 

availability etc.)? Are there any 
pmvisioos for deemed generatinglpenalties? 
Whatisthebeatmentforinfinnpower? 
Have the provisions for change in law, 
m m h h q  liquidated damages, etc. been 

i 
appmved by existing l W i n v e s t o r s ?  
Would the SEBIgendng utility want a 
hart in the ownership of carbon oBets? 



I 
WatalutiSi supply agmmud signal? I 

into betw&a existing equity Mas? I I 
I Special provisions of above 







GHG hfman(wY Asrcreawr 

1. GHGMipthAppliabil i t ) .~CLccirl irt  
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This form is for the pwpose of gathaing relevant projed f h  inform& for prqi&ls 
developed unda USAID India's Grecnhous Gas Pollution Rcv- Rojod - CXmste 
Change Supplement (GEP-CCS). h is designed for project dmlopaJ and t ba r id  
institutions involved with clean eaagy or aha types of GHG miti* proj&ts &at am 
plsced into the GEP-CCS pipeline. 

Po-: Tbe form is d e s i g d  to uptun tbe types of projeds seeking Ropct F- 

Proied F i  is focused on anticipated rev- stream from tbe prjm rtivity (or 
off-baIulce Jbeet hanchg). For example, a grid-based biomass wgaxmth 6 c i l i  
would likely depend upon eoagy pa- from a Iocal daakdy bod .  Mu& mae 
~ led inf~on lbout theprojec t ,projec tpromola ,pow~.grrcmea .dc& 
and equity spomon and profitability and cash flow analyses are u a - e s q  to daamiae 
the dative risk and tinancia1 viability of the projcd. 

This is a w* eleetronie doamedchcck-list. Whco each qucaioa is .nswacd pl.rt 
au electronic ebeelonark (4 in the left-hand box as a ref- poi~ t  for mapktion of 
the form. 



PROJECT FINANCE FOR CLEAN ENERGY AND GHG MITIGATION 

Projcet Name. Power generation from Pre-heater gas and clinker cooler of cement plant 

Project Promoter: The KCP Ltd. 

Speeid Purpose Vehicle: NA 

1. Executive Summary: Project at a Glance 

Tbe KCP Ltd., (KCP), a well diversified company with forays in Sugar, Cemmf Heavy 
en&exhg Hydel pmja(s, technology management aod joint ventures in eqoipmml 
marmfachne, sngu, bi~pesticides Wars is the promoter of the project KCP has a cemmt plant 
with a capltcity of 500,000 tons per amom at Machala in Gunhu district of Andhm Pradesh. 
The first plant s( up way badr in 1940s e ~ ~ e n t d l y  for meefing cement requiremnt for Wdmg 
of the Nagajunasam dam. The company bas been focusing on new technologies with a new to 
reducing spedic eoergy consumption. In 1956 il set up the first plaal based on dry technology 
bnl later shifted to wet p-. KCP availed of loans under the World Bank line of credit These 
&om have enabled the company to reduce the power musumption fmm 135 - 140 k W o n  to 
ammd 90 kWMon. The b q e t  is to reduce it to 80 kWh/ton To achieve Lhese impmvernents, the 
company proposes to take up the pmyascd project. 

It is pmpmed to ufilize sensible heat in two sbeams: a) the bot air from grate clinker cooler F'= of tbe rotary kitn and b) gases from the pre-heata. At -1 the 78,000NM /hr of gases from 
the grate cooler at ammd 300°C are waled in a gas to air heal exchimger to 120°C - 140OC. in 
the pmposed system the heat in these gases will be r e m v e d  in a waste heat recovery syslem to 
gemrate 3.6 tons/hr of steam. In case of the preheafer, the 255,000 NM3h gases at 310°Care 
llsed in raw mill and coal mill after moling. It is proposed to recwer waste heat from this stream 
by cooling it to 220°C, which is permissible in the mills. Due to high gas flow rates, the potential 
for heat mwvery is very hi& The popa~ers have estimated a total capacity of 1468 kW of 
power geneiaiion. The waste heat recovery plants will generate steam, which will be used in a 
steam hobine for power generation. 

Tbe propmed plant is expected to generaw 8.5 million kwh of power at a capacity factor of 
619% at which l m l  the cement unit needs the power. For cement plants mntiouous operation is 
crucial. Several cement plants in India suffer due to unreliable power supply sihlation. The 
pmposed power generalion plant will help KCP in s im@hmg captive power capacity. The 
power so generated will replace power from grid The power gnd of AP is comprised of high 
proportion of thermal power, witb an emision factor of 981 t C W .  The pmposed plant 
w d d  thus help in mitigating 8,338 1 C q  p.a 



To4d Debt Portion 

Total Eqmity Poroiocl 

Tot4 project Coa 

480 

12.0 

600 

1 0 4  80 

026 I 20 

1 3 0  



b. Commiltcd Equity Providers 

5. Estimates of Profitability (Rs. '00,00@) 

The proposed project is one of the investment projects being taken up by the company. 
As such the prolitability and other indicators would not be workable. Moreover, since the 
project is for improvement of energy efficiency, it is eligible for tax deduction. With all 
these the company's bottom line would improve. 

200h Intemd A d s  0.26 million 



Doy~ph.tsnbrittLhp~ojecttoaprintcva~crpifrl~ru 

imtautpul  cpmity 0rg.h.h (cg. REEV)? ups ida* rpdCic rmDd ..1 

d.bonte a megdstiwr No. 

date for nbmbs*r Yea Ho-. no teoden ere ope m tbis poia of time. KCP is 

also intaestcd in tbe csrboa off* from tbc p+cb if pospbk. 



9. h o j c d M u r g # . t  T a r  

Wbat were pm&dility Slplrcs 
last 2 yvan? PAT 
B o o t ~ o f f i 7 m ?  

EPSrcsa~saadsauplu5hst3 
YM? 

w l n t i r c p n m t ~ ?  

W b a t a c s y n c r g i c s ~  
apphrpaadthirpojed? 

Rs. 79- (2001-@2), Rs. 5 7 m  (2000-01) 

Rs. 75.4, Rr T18, 

Rs.6.13,Rs.4.10 

k. 843.5 nq k. 874 Q 

C c m e r s ~ ~ , ~ ~  
' I h c ~ i s f a c n m m d m d a u q y h h a x o &  

plmthddircEtfycsb.occtbcpofit.bilitrmd 

-of&* 



11. Project Promoter Relevant Experience: 
Briefly describe the relevant ex~erience, if any, possessed by the project promoter. Has 
the promoter developed similar projects? 

Ibc company is in the business of cement manu&%ure since the past 65 years. It is a well 
diversified and p& making company. It bas both rnanufachukg as well as engineering businesses. 
It has vast experience in setting up large size projects in India and abroad. ?he company bas sizeable 
commodity and project export income. Company bas also the option of implementing the projed 
through an EPC contract. Jn the KCP Group there is a technology development and 
commercialization wmpany KCP Technologies Ltd. Wi all this background the promoter bas the 
necessary experience to establish the project Moreover, the proposed project is concerning 
modfieation of the hot airlilue streams. The com~any's workforce is caoable to owa ie  and 
maintain the equipment. 

12. Speeid Purposc Vebidt Contact Information (If appliiMe): 

- ... 
"' 'e, Province 

ontact Name 
I Contact Phone 
I Contad FAX 
I ^ 

shares of the 
promoters 
Is a Shareholding agreement 
in place 
Salient terms 





15. Baclyound on the Power Purchase Agreement (P Applicable) 

ke lopas?  Any spaial cia- o f r d m  to the 
invfsIawlcoJ,? Have the domestic I d e m  

16. Other Agreements (where appliibk) 





GHG MI'I'IGATION ASSESWENT 

1. GHG Mitigation Applicability Macro Checklist 

1 5 M W f o r ~ l e s p r o j e c l l  

<I5 g i & s w a m e a r  swings for emrgy eBcimcy pmjedF 

2. GEG M i i t i o n  Crlrnlstions, Monitoring and VerifkatiOn Checklist 



3. GHG Assasrat  details 

Tbcpoj&1alvisrgameofwraehat~la  
outatpesent.'Ibus.theodefficieDcyofuriDg 
theMimpovcs.Thcpowugarntcdusiqetbc 
~ g r u s t n u n s , w o u l d b e d f a a p t i v e  
~UIPOSC. This would rrducc plrrbued of gnd 
powatotbeext~of8.5MU.  Tbcpoposed pbnt 
will be m KCP's phnt in AP. 'lbacCaZ tbe 
pmjodbolmbiywaJdbetbepoaragridofAP. 
B a r e d w t h e f i g u ~ ~ o f ~ a r p p l i i n t h e  
AndlnaRdesh;theAPgridnhibimemiaioll 
h d o r o f 9 8 1 1 C 0 2 p a M U . T h i s u r ~ j t h e  
T&Dlossarrc24%mdtheefficieDcyoftbamrl 
powa geas;ltioll is 33%. Tbc poposed pojat 
woukl,tbaefonresuhioGHGeminioareduaioo 
of 8.338 tC02 pa umwn If moacb'mcd, this 
sham will marghdy im~rrm the potitlbility 



ALWAR POWER PRIVATE LTD 
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Roject Name: 7.5 MW bimmass b a d  powa projcd st Ahvar, Rjlaha 

Project Promoter hianipal NRI l a m  Ltd. (MNIL) 

speci.l mrposc vchi :  AIW PO- ~ompaay  (p) ~ t d .  (APCL) 



a. Project Costs (Miion) 

3. Committed Financing (if ray) - Under negotiations with select PSU Banks 

a. Committed Debt Providers 

TOW Debt Portion 

ToW Equity Portion 

TOW Rojecf Cost 

211.43 

90.62 

302.05 

4.60 

1.97 

6.57 

70% 

30% 





-- 
6. Status of %manee Negotiations 

Are you in negotiations with any prospective debt providers? If yes, please specify 

and elaborate on expected time frame. 

Yes. Currently negotiations are in progress and at an advanced stage with few PSU Banks 

including Allahabad Bank. 

Do you plan to submit this project to a private venture capitd firm or  an 

international equity organization? If yea identify specific fund and elaborate on 

negotiations. 

No plans yet. 

Are you aware of and interested in preparing this project as GHG Mitigation 

project for monetizing carbon emissions reductions from it? If yea, please elaboratr 

Would be interested in developing this as a GHG mitigation project, provided the market 

for carbon offsets looks up. 



I i 
. . . - . - - . . . - 

Comfc FAX 1 +91 124 2359039 
1 col~dEMAlL ; bbr- .d .odm 

I 
NameorRojoetRomo(n 
Addns 
Ci ,  stale, Rwina 

M.niplNW' ' I 
A-7l3,DLFQlabErrhn.PbPcI 
o w l p o s m -  



10. Projnt Promoter Rdevant Experience: 
Briefly describe the relevant ex~erience, if any, possessed by the project promoter. Has 
the promoter developed similar projects? 

Dr. Bar;lriaandhisteam~boiltopthraeplsntsformarmfactureofMCR~esthatare~alasfoel 
to variom d u s h i a  around Alwar. lkse plants have been working satisfaaorily for past mupk of years. 
lbis has prwided a valuable -are to the pornoten. The major risk of coUection and slqrply of biomass 
foe1 fgr the pknf has thus been admessed to a large extent Dr. Bararia has a vast e x p h x  in developing 
pmmoting and arsir*ing pojects through multilateral awl K i t e d  funding agencies like World Bank and 
USAID. 

Pkaseaddasappmpriate. 

11. Special Pnrpose Vebick Conhd Information (If appiiable): m 



- 
bosed~owagmaatiorS 1 
waste H d e m ~ y  recovsy, 
Emrgydeieney 

RojsctLoatiorr? 

Offaomgrid? 

Does it i n d w  sale of power 

to d h y 7  Name of 

I Was Fmbility Study I Y a  

. 
IL4tSYI-Ara.m.R.jrrtbm 

Rajssthm V i  Mgam W (RVPNL) 

1 

/ Tedmo&gy? 

I 

SEBnaANSCO 
I 

I 

Rankme cycle 

1 Type of Fuel? I ~ C r o p R c s i d u a ~ d ~ ) m b o r s  ' 

S b r i n m E P C L t d . . ~ d M . N  IhcaxdCo 

(P) l-€rJ 1 
I 

Whatfirmpep.ndtbe 

( Feastbility Study? 



14. Background on the Power Purchase Agremcnt (i AppliuMe) 

I Ifno, skip to next heading. 
1 Has a PPA been signed? (Yes or No) Date I Yes. 

I I I Nature of Agltement? 

I 1 RE based power? Prwide details. 1 year 1998-99 and escalated @ 5%p.a. for 10 1 

Name of state electricity board or primary 
PPA signatory? 
Does the state have a purchase policy for 

years. The policy is up for revision in last 

quarter of 2003. 

Tem of the PPA? (Years) Initial period 20 years. Extendable by LO years. 

What is the inidal purcbase price? What is Rs. 3.51kWh in 2003-04.5% p.a annual 

RVPNL 

Yes. Purchase at Rs. 2.75 per kwh in the haw 

I the annual %increase in pmdxw price? e s c a ~ o n  

' Dces the PPA pmvide for T~~NI-Party sale? No 
Specify state policy on this. 
Payment seauities provided in the PPA for irrevocable, divisible, revolving aod confumed 

I the revenues? Have the domestic lenders stand by LC for irmount to ; approved these mechanism? Are there any 
special clauses, or provisions of relevance montb energy bill. Late payments to attrad 
to the iavesto~~? interest of bank rate plus 8% 

Conditions Precedents, ifany. Financial closure must be obtained on or 

before Sept. 30,2003 

What are the major provisions relating to No pmvisions. Could be admessed under the 
Force Majeun (event definitions, treatment 

Disputes ckuse, ofthe offtime, e&.) of the clauses? 
I 

Metbod oftarifffixaijon (MNES. state In line with MNES d i c v .  , I 

Are there any pmvisiom for deaned No 
genedng/pe-mlties? What is the treatment 
for infirm power? 
Am t k e  any pmvisions for cbaage in law, No 
termination, liquidated damages, &c. Have 
these been approved by existing lenders and . . 
investors? 
Provide daails of user center ~ m ~ o s e d  bv NA . - 
the off taker, if available. 



Fuel supply a p m d  signsd? I NO Howcw,thepromdenbrveaf~ 

---~- * betwee0 ad* equity ),ddm? &j~fg;?+s"g 



I 

Market? Low 

Cmhadmnterparty Medium --I-- 

medium 

Enforceabiility of Low 

Market is thetehre more a kss as& 

Tbe &ets are welt established Carorry legal system, 

electric power policies are stable. The m d c  

indicators like GDP growth and infIatim are satishatoy. 

HenathccolmOyrislrislow. 

%&&than state electric power seflor rrgulata is in 

place and has anrrmmced tariffmkrs. The poposai 

power project is in line with exisling power policy. 

'Ibe exkhg PPA is tor2 X12.5 MW capacity and is 

contingent upon the promotm being able to achiexe 

satisfied, the tariBwill be l o w e d  sig1~6canUy, d i k g  

in earsion of prnfiabdity. 

Standad pmoess of power geneation maning simple 

construction and low risk. 

Asabove 

At pesem the pmjea team is nd in place. Howver, 

promoters d birr profegionals in all the major 

k h e * f i o m t b e p p l a m .  
The im&ors can sell tbeir stakes to the promotrrs or 

otba  SOIS IS in well eslaMished stock d e t  in India 





GEG MITIGATION ASSESIRHENT (OP~ONAL) 

1. GEG Mitigation Applibility Macro Checklist 

~ m d a 1 5 h i W f o r r p o e w a M e s ~ 7  

-for energy .win@ under 15 giga watl hadyear? 

2. GHG Mitigation C.kulations, Monitoring and Verification Cbeeklbt 
- - -  

actual emissicas 



I 
I 

K+ Majore&dofthedefidtisaatheC;DP 
o f t b c r e g i o n ~ p o w a p l m - h d p ~ l  
dnreiopmdofthe~aritbathDpctiqBthe 

B.redrntbctkeycr 

I 
d m o a p o w a s l r p p l i t d i n t b c ~ ~  
the p o w  wly o x w h  84% t b d  10% 
hydd m d 6 % ~ ~ n d  A m j a d y o f  
t h s r m l p o w a i s ~ i b y d 6 r u J ~  
B.sedoamguiddiastbebadhwemissioo 

i f.ctaoftheMegridis884tCOZpaMU At 
th is* tbc4435MUpowcrfedMMuyby 

t tbtpLotwouldndtinemissioarrbctiaarrr 

Bsscliaemdhoddogy Theproj&1willbtloatedintbeAhwtov~of 
R j . s t b i a s t a t e . ~ s t l t e i s m ~ b &  
m t a m s o f p u k p o w a m d m a g y r q ~ .  
Thestateprrcbuaamgyfmmamidcmurccs 
I i i e ~ p o w a P S U s r a d d h c r s m c s m t b e  
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1. Background of the project 
Chattisgarh Electricity Company Ltd. (CECL), an existing company promoted by Mr. 
KK. Sarda in 1998. CECL has a ferro alloys plant based on electro smelting process at 
Raipur, Chattisgarh with a transformer capacity of I BMVA. The maln product is the high 
carbon silico manganese alloy in various grades. The process is highly energy intenswe 
with 60% - 80% of the cost being electricity cost. The specific electric~ty consumption IS 

in the range of 2,800 kWhIton to 3,000 kWh/ton for ferro manganese and 3.800 - 4,200 
kWh/ton for silico manganese. Since power is crucial for operation of the plant. ferro- 
alloys manufacturers have captive power plants. CECL has a captive power plant of 25 
MW capacity based on coal, using a 90 TPH fluidized bed boiler. This plant also suppiles 
4 MW power to Raipur Alloy and Steel Ltd. (RASL), a sister unit of CECL. 

The company is expanding the capacity of the ferro-alloys unit by 100% and is also 
setting up necessary capacity power plant. The proposed project involves setting up of a 
CPP of 30 MW capacity comprising 20 MW based on coal and 10 MW on firing the gas 
from ferro alloys furnaces comprising 67% carbon monoxide (CO) from existing, 
proposed and RASL furnaces. The proposed plant will include special boilers generating 
16.5 Tons per hour of superheated steam at 64 ata and 500 f loOc. At present power is 
generated using coal in these units. CECL will also export surplus power to the grid. As 
Chattisgarh state is surplus in power its policy does not allow purchase of excess power 
from CPPs. Therefore, CECL may have to sale power outside the state to neighbonng 
Madhya Pradesh state. 

Thus, the project has two components, coal as well as a nonconventional fuel. The laner 
improves environmental perfnmance of the plant by reducing reliance on coal to an 
extent of 17%. Coal being a fossil fuel, the project helps in mitigation of GHG emissions 
to that extent. 

The project would g e n d e  a total of 315 million kWh of power of which 52.6 million 
kwh will be h-om the CO rich furnace off gases. or "Green" power. After meeting the 
auxiliary power requirement, net export of 284 million kWh is possible. As explained 
earlier, the green power horn the project will be utilized mainly by the proposers in their 
manufacturing unit, thereby replacing coal to that extent. The total cost of the power 
generation project is estimated at Rs. 720 million. 

2. GHG emission reduction objectives of the proposed project 
India's power sector is characterized by heavy reliance on thermal power. Sincc 
1950 the thermal hydro mix has been steadily deteriorating and tilting heavily 
towards thermal. All India installed generating capacity mix for utilities was 
highest at 4 6 5 4  at the end of third live year plan in 1966. The main fuel used by 
thermal power plant is sub-bituminous coal and lignite. Recently few natural gas 
based power plants have been set up by NTPC. Indian coal quality has also been 
deteriorating on account of open cast mining, which leads to mixing of nibble 
with coal. As a result, the overall conversion efliciency of  the coal fired power 
plants in lndia ranges between 20 - 30% (Source: Anthropogenic Emissions from 



Thennal Power Generation in India: G e d o n  and Source 
. . 

Moti 
Mittal. C. Sharma, OSC, Ohio State University- 2002). 

In h e  above backdrop. Govcmmmt of India has been encouraging the us of 
alternative sources of energy and Plso on energy conservation. The Energy 
C o m a t i o n  Act and recent Electricity Act provide encouragement for enhancing 
the resource use efficiency and using nonsonventional energy. The proposed 
projecl is based on one such form of noo-convational form of energy b i r  

switching to alternate and waste fuel, which does not lead to additional GHG 
emissions. The project would make use of thc chemical energy available in the 
furnace off-gases form the pmcess operations of CECL. A s  expla~ned earlier. 
these gases nplace power that would otherwise have to be generated using locally 
available coal. Overall, the project helps in reducing dependence on fossil hKls 
without leading to additional GHG anissions. 

a Clmn Techndog) nahm 
The project consists of a CO based boiler thnt would genentc high 
pnssure supeheated stepn for gcnaation of powu. Thc off gases fmn 
the faro-alloys furnace contain -67% CO. which is a poisonous gas. 
Hitherto. the gases w m  bcmg flared, for want of a t b l o g y  that could 
utilize the energy. The proposed plant offers a GHG mitigation ledmology 
option. 

b. Susroinoble Dewlopaeat o b ~ a s p d s  

m e  project will be located in h e  Indust6al Growth Cenlcr S i b  Raiplr. 
The fernalloys plants need uninterrupted powa for the production 
process. As a d the plants essentially have to have m d source 
of power. This necessitatn captive powa plan& as the @id powez is mt 
reliable in the state (and in the country as a whole). The compsny has an 
option of d n g  up powa plants with IW? capacity brscd on coal. 
However. the proposas have envisaged meeting a part of power 
requirement through he proposed technology from the environmental as 
well as commercial viewpoint. 

Thc project would directly anploy loul paopk and the powa gaKnred 
would support industrial and commercial activity in the Rupur district. 
Thus, it would result in ancillary benefits to the h i  population. 

c. Hosr county Government (GOO ob-va 
Government of India. Minisuy of Power (MOP) has baen encounglny 
conservation of energy. ARa the passage of the Emrgy Consavation Act 
(2001). the Bureau of Energy Efficiency was established. Thus. GO1 has 
been encouraging maximization of overall enagy eff~cicncy of induslry. 
Similarly the Ministry of Non-Conventional Energy Sources (MNES) 
promotes nonsonvmlional energy sources. one of them being waste b a d  
fuels. The proposed project aiso envisages a wasle fuel con~aining 



combustible CO gas, which incidentally is also a hazardous gas. In view of 
this, the project meets GO1 objectives. 

3. Business as usual or Baseline identification 
This section describes the existing power supply situation in the state of 
Chattisgarh, where the energy produced is used and power generated by the 
project is fed. 

a Project Boundary 
The project has essentially two streams. One is lo replace conventional 
fuel coal within the plant itself and second is to supply excess power to the 
grid for replacing the g i d  power. The project is expected to generate a 
total of 315 million kwh of power from both coal as well as the waste gas 
streams. Out of this 83% will. be from coal firing and would not qualify as 
green power. The power &nerated using sponge iron kiln and alloy 
furnace waste gases wnhibutes up to 8MW capacity. Since these plants 
need more power than this, it can be noted that the appropriate project 
boundary is effectively restricted to the fern, alloys plants of CECL and 
RASL. As described earlier, energy is the most prominent input for the 
alloy steel industry. In view of the delicate power situation in India, it is an 
accepted practice to set up dedicated power generation plants using fossil 
fuels in such type of industries (other examples being cement plants). 
Thus, the proposed waste gas based power can be visualized as that 
replacing coal fired power captively generated. By replacing power from 
the coal fired boilers the overall emission mix of the power consumed by 
ferro-alloys plant improves by 17%. Moreover, if one considers alternate 
power source from grid, it on-site generation also helps by cutting down 
on T&D losses, which for the CSEB are around 25% (Unofficially, T&D 
losses range from 30% - 50%. Source: Infrastructure Development Action 
Plan for Chattisgarh - Final Report- Position Paper - Power Price Waterhouse 
Cooers - 2000-01) 

Alternatively, if one considers that the waste gas based power replaces 
power from the Chattisgarh state grid, which is a part of Western Regional 
Grid, the state grid becomes the project boundary. The power supplied by 
the project is most likely to be consumed within the state itself or exported 
to units in neighboring Madhya Pradesh (MP) state. Each unit of power 
supplied by the project would, therefore, replace an average unit supplied 
in this region. It  may be noted that Chattisgarh state was a part of the M P  
state and hence has almost similar mix of power generation sources. 

Chattisgarh and MP power grids are a part of the Western Regional grid. 
The power supplied to the consumers in the state is drawn from a variety 
of sources, CSEB own generation. private producers, purchase within the 
western region from other states and purchase from central power utilities 
against state's share. During discussion with various state utilities i l was 



undastood that their policy is to pudme all the powa available within 
state f i r s  Thus, when an additional unit is available they will back p o w  
from central power PSUs. In otha words, the marginal unit is the power 
supply from these sources. 

On the demand side, since the power is generated iron1 a waste gar, which 
was being flared earlier, the plant itself is the baseline The avoided cod 
could also lead to reduction in anission of GHGs in 11s mining and 
bahcpwt. However, for simplicity and to be on a conscr\attve side the 
same is igwred. 

A Rd-I baseline methodob&swwios 
Basciine is defined as the scenario in the relevant project boundary that 
would have prevailed in the abscaa of thc project. It is also r e f d  lo as 
"bushes as usual" seenirio. Unda the two projat boundary rpproacbes 
d i f faa~ t  mdbods are appliable. For the first applicable bowhy, v i z  
replacement of captive power by waste gas basd  powa the infomath 
on eonsumption of coal pa unit is relevant. Based on the poxha te  
analysis of the coal used, the anission factor can be cakulakd 

For the second approach, viz. replacement of grid powa by waste gas 
bascd powa, there are two possible mdhodologies to h i d e  the bs+tiae 
in situations l i e  this. a) Average of weighted average anissiom of all 
generating so- serving the system. excluding those which do not malt  
in GHG emissions and the weighted avaage of -t capacity aiditions 
defined as the lower of most -t 2PA of plants built or the 5 mmt 
-t plants; or b) The weighted average anisions of the h e t  
generation mix. The first .pproach is oompliuted and depends on 
availability of data The second .pprolch on the other hand is asy to 
undasland and estimate, as adequate data is available from regular 
channels. Sometimes the plants unda cmsbuction and planned arc a h  
laken into account. In view of the above. the second approrh is 
suggested. 

c. Tine dimensions of the basdine 
India has an overall installed capacity of 107.534 MW as on Mamh 31. 
2003 (MOP Annual Report 2002-03). This includes 76.525 MW thermal 
powa and 26.660 MW of Hydm electric power. The balance is from wind 
(1.630 MW) and nuclear (2.720 MW). The waste fuels based power 
generation, is negligible. As pa estimates, potential tapri ty based on 
waste heat and energy conservation is 15.000 MW amounting to 15%. 
Thus fpr only a small portion of this has been tapped. It can be concluded 
that in the foreseeable future. waste heat or fuels b a d  power will not 
form significant proportion ofthe baseline. Thus. the baseline as discuaed 
earlier will be valid for a long time horizon. 



d. Annud/periodic estimations 
In view of the above status of implementation of projects, the baseline 
emissions will not change practically. Therefore, it may not be necessary 
to revise the baseline estimate at least during the first ten years in which 
investors are likely to purchase the credits. 

e. Baseline case emissions estimation 
Based on the methodology presented earlier for the two approaches and 
data collected from various sources, the baseline GHG cmtssions were 
estimated. The summary of the same is presented below 

C02 Emissions from replacing captive power using coal 

CECL purchases coal from Dipka Mines of South Eastern Coal Fields. As per the 
proximate analysis, this w a l  has a fixed carbon content of 30.55% and ash content 
of 38.56%. Based on the existing power plant, the promoters have estimated that 
power requirement of the plant is 1 kg coaVkWh. Thus, the emission factor of the 
captive coal fued power generation is 1.0978 kgCO~kWh. 

CO2 Emissions from power used in the state grid 

As mentioned earlier the Chattisgarh state was created three years back. However, 
its power grid is still closely integrated with that of Madhya Pradesh state. Since 
data on the slate's power position is not yet compiled, analysis is based on MP 
power figures. The requirement of power in the state is met through own 
generation, which includes wal fired thermal and hydroelectric power plants. In 
addition, the CSEB purchases power from the central public sector power 
generating companies, in accordance with its allotted share. This is a mix of 
thermal, hydel and nuclear power. Based on the respective capacities, it is found 
that thermal power contributes about 91% of the capacity and 9% of the hydel 
sources. However, based on the statistics of power generated and purchased for the 
last three years 2000 - 02, it is observed that over the past three years power 
consumed by the state grid was made up of 88 % from thermal sources, mainly 
coal fired plants, 8 % from hydel and balance 4 % b y  nuclear sources. According to 
the Directorate of Economics and Statistics, 97% of the power generation in the 
year 2002 in Chattisgarh was from thermal power and 3% by hydel sources. 

A majority of the thermal plants are based on high ash sub bituminous coal as fuel 
that is mined predominantly in cencral India including Chattisgarh state. By and 
large the plants are old and exhibit conversion efficiencies in the range of 25-30?', 
For conservative considerations this is assumed at a level of 33%. Since. the 
purchase of equivalent amount of power from cleaner sources is "avoided" from 
the grid; the plant would also be able to save on the T&D losses. Indian electrlc 
power grid. especially at the sub transmission and diaribution levels, which 
operate at low voltage ratings of 33 KVA and 1 1  KVA, exhibit high transmission 



& distribution losses, sometimes in the excess of 40%. Howmr. again for 
wnsavative estimation it is assumed at 25%. 

The mission factors of these plants have been assumed on the basis of lPCC 
methodology (as discussed in: UNEP/OECD/IEA/IPCC 1995) for lndia. which is 
also being followed by several multilateral institutions like [he World Bank. The 
emission factor of thermal power plants using sub bituminowanthraci~e coals lrom 
lndia is 26.2 tons CarboflJ. To be on a wosavative side, even though many of 
the hydel plants of National Hydroelectric Powa Corporation (NHPCi are l a rp  in 
size it is assumed that they do not lead to any indirect GHG eiiiissions. After 
wnsidcring the above mix of supply from various sources as nie~~tioi~cd above. the 
weighted a v q  mission factor of the Chanisgarh (MP) state $rid is 1,229 
t C W  or 1.229 tC@/kWh. 

4. GHG mitigation potential of the project 
Bawd on thefirsf 6usdhe rdddog, i.e. rq,lamncoI of aptive powa by the 
waste gas based pow- achtmit genaxkd from this source will nplocc 1.0978 
kg of CO2. In a stabilized pmductioo year CECL will g m e  52.6 MU from the 
waste gases (17% of total). Assumiog that 9% of the carbon is combustcd this 
would amount to GHG reduction of 57,740 tons COZ p. a. 

Bawd on the rmad bauline rdado&gv, i.e. avoiding punhse of grid powa. 
The proposed powa pmjcct would use an a l t d v e  source of a m g y ,  i.e. 
hazardous waste gases. Moreover, the proposers have tatm greaI care in design to 
of the boilers to ensure that otha pollurants l i e  Sox and particulates do not 
escape in the atmosphere. -fore, it will be masonable to asume rhar tbe 
project does not have any GHG emissions. 

The GHG emission reductions h n  the pmjcct would be: 

GHC emission per Annmrl m m i i s  
Annual GHG Reduction = (he X avoided by tLe 

baseline (tCOUmillim pmjcct (mllrn 
k w h )  k w h )  

As discussed above the GHG m~ss ion  pa MU or tbe mission factor of the MP 
grid is 1.229 tC02 per MU under the assumptiom discussed above based on the 
average energy fed by various sources for the past t h m  yurs. The projat is 
expected to avoid purchase of 52.6 million kwh from the state gnd each yeu. 
Thus. the expected Annual GHG reduction horn the 10 M W  clean power pmject 
would be 64.645 tCO2 p.a 

The above methodology. based on weighted average emission fwtors of the grid. 
is in conformity with the one for grid feeding small scale prqecls as spcc~fied by 
the CDM Exautive Board of the UNFCCC. 



t 5. Monitoring & Verification 

It is very crucial to monitor and verify periodically the actual emission reductions 
achievable by the CEPs. There are two sides of this M&V, one to ensure that the 
baseline itself does not change significantly and second the project performs as 
envisaged in the design. As discussed in detail earlier the composition of entire 
RE based power generation is not likely to be significant in the foreseeable future. 
Therefore, the former is takencare of to a major extent. It is therefore important 
to measure the performance of the project in detail and with greater accuracy. 

Performance of projects generating power for export to utility grid can be easily 
measured based on electric power generated and supplied to the grid. However, in 
the proposed power, the clean power would be consumed by the plants 
themselves. In view of this adequate in-house measurement would be necessary. 
It is, therefore, suggested that suitable meters and check meters meeting 
prescribed standards and accuracy class be installed. These meters will measure 
overall power generated and also the proportion using coal and waste gases. It is 
also suggested that these meters be checked and certified by an external agency so 
as to lend authenticity to the measurement. 

The following M&V mechanism is suggested: 
It is proposed to vest the responsibilities of monitoring the parametas identified 
earlier in to an interdepattmental group consisting of representatives from quality 
control, production, maintenance and strategic planning departments, which shall 
infer alia 

1. Collect data on existing p w e r  generation from the plant and 
consumption of coal 

2. Meter and record the total power generated. 
3. Measure the coal consumption 
4. Back calculate the units generated from this coal quantity based on 

i. The data as mentioned in point 1 and . . 
11. Based on boilerlturbine suppliers guarantee norms. 

The higher of these two will be the contribution of coal generated 
wrtion. 

5. Calculate the power generation from waste gases [(2) - Max {4(i), 
4(ii))l 

6. Keep track of source wise power supply in the electric power grid and 
the status of completion of the National Grid 

6. Conclusion 
The proposed project involves use of a waste fuel for generating useful power. It  
helps in avoiding fossil fuel based power. It leads to mitigation of GHGs 
predominantly Carbon dioxide due to use of coal. The project involves a clean 
energy technology and may need supporl for mitigation of risk. The project has 
been promoted by a private enterprise, which will also part finance the same. The 
project, thus, meets the GEP-CCS criteria. 
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Background: 

This form is for the purpose of gathering relevant project finance information for projects 
developed under USAID India's Greenhouse Gas Pollution Prevention Project - Climate 
Change Supplement (GEP-CCS). It is designed for project developers and financial 
institutions involved with clean energy or other types of GHG mitigating projects that are 
placed into the GEPCCS pipeline. 

Format: The form is designed to capture the types of projects seeking Finance. 

Project Finance is focused on anticipated revenue streams from the project activity (or 
off-balance sheet financing). For example, a grid-based biomass co-generation facility 
would likely depend upon energy payments from a local electricity board. Much more 
detailed information about the project, project promoter, power purchase agreement, debt 
and equity sponsors and proiitability and cash flow analyses are necessary to determine 
the relative risk and financial viability ofthe project. 

This is a working electronic documdcheck-list. When each question is answered, place 
an electronic checkmark (.I) in the left-hand box as a reference point for completion of 
the form. 



Rpject Name: 6 MW bm- bared grid ccnmtctcd powa pkot 

Project M e r :  K. Abhiram Reddy and M.trix P o w  Private Ud. (h4FTL) 

Spaid Rrposc Vebick: Matrix Agro Rivate Ltd. (MAPL) 

I. Exc+&e Summary: Project at a Glucc 



2. Project Costs 

4. Committed Financing (iany) - Nil 

L Committed Debt Providers 

TOW Debt Portion 

TOW Equity Portion 

TOW Project Cost 

b. Committed Equity Roviders 

171.7 

57.3 

229.0 

Mr. K. Abhinun Reddy and 

3.61 

1.21 

4.82 

associates and MPPL 

75% 

25% 

1.21 million 

I 
1Wh 





7. Status of Finance Negotiations 

Are you in negotiations with any prospective debt providers? If yes, please specify 

and elaborate on expected time frame. The negotiations have not begun yet 

Do you plan to submit this project to a private venture capital firm or an 

international equity organization (e.g. REEF)? If yes identify specific fund and 

elaborate on negotiations. No 

Do you plan to submit tbis project to an international tender for carbon nabsious 

reductions (cg. Oregon Climate Trust)? If yes, please specify tender and closing 

date for submission. At the moment no such tender is open. Promoters are 

interested in applying for carbon offset monetization if possible. 



Mr. Kaou Abil?im Reddy M.tggngDbtctor 



11. Project Promoter Relevant Experience: 
Briefly describe the relevant ex~erience, if any, possessed by the project promoter. Has 
the promoter developed similar projects? 

The pmmoter of MAPL viz. Mr. Reddy and lk group mmpany MPPL have set up a similar 4.5 MW 
biomass based phd in the state of Andbra Radesh, which is operating for the Iasl and selling power 
to AP Transm. This plam i s  worldng well a14 has reached the designed PLF. The plant hss generated 
revenue of Rs. 93 million from sale of power in the first MI operatid year i.e. 2002 - 03. It may, 
thefffore, be seen that the pmmders b xleqoale experience in pomoljng and operating biom based 
powaprojecrs. 

12. Specid Pnrpo~e Vehik Contact Information (If appliible): 

1 Name of SPV ( Matrix Agro Private Ltd. 1 
I I Address 1 8-2-269f311.257. Road # 2. 1 

Is a Shareholdiig agreement 
in place 

. -- -- . . . 

City, State, Province 
Contact Name 
Contact Phone 
Contad FAX 
Contad EMAIL 
Names and shares of the 
promoters 

[ / Salient tgms 

~anjaraH&, ' 

Hyderabad Andhra Radesh India 
Mr. Kasu Abhiram Reddy 
040 - 23544029 
040 - 23546776 
aMimmkssu@hobnail.com 



I 

Rsjad Locltion? Ci, Vilrge Pdkmpdi, Tabk Chiacboli Dk&h 
Pmvioa 

/ Techadogy? 1 
I Type of F d ?  Bi .~pons iduer  I 

I 

Sours of fuel supply" Agri&.ctivities htbe-s-ndingtbe' 

1 

available is rsdLpam Tbc rt.ILs of ndgnm will be 

Offorcugrid? 

fields. The Eaimmal aurohity of surphrr 8vaiWe is 

OOGrid 

-55,000 IOm p.8. u 8 nqa. d 37.000 

tom In dition, biomtss h m  MAPL's popoaed 

Stme Elearieiry Board? I I ( r r a r t . l u P o w a T r a a m i s s i o D ~ L t d .  



15. Background on the Power Purchase Agreement (i Applicable) 

boa hoject involve PPA ees or No) 1 Yes 
If no, skip to next heading. 
Has a PPA been signed? (Yes or No) No. It is beiiog negotiated 

Natclre of Apement? Take or Pay? Other? Finn power supply. 

Name of state ele&icii board or primary KFTCL 
PPA signatory? 
What daie was the PPA signed? Being negotiated and is in an advanced stage. 

I 
Wbat is the lengtb of the PPA? (Years) 

Whatisthearmual%ianraseiopur&ase 
price? 
Can the pmiect sell Dower directly to maior 1 
C O ~ ?  (Yes o r ~ o )  
What are the sewities ~mvided for the 1 
revenues? Have the &cstic lenders 
approved these mechanisms? Are there any 
special ckuses, or provisions of relevance 

projed developers? Any special clauses of 
relevawe to the investorsflenden? Have the 
domestic lenders approved the payment 
terms? 
What are the major praisiom (event 
definitions, trrabnent of the off time, etc.) 
of the Force Majeure clauses? 
Whatisthemetbodof6xatim oftariffftwo 
part, availability etc.)? Arc there any 
provisions for desmcd genedu&a&k? I 
W b a t i s t h e ~ e n t f o r i d i n n ~ w e r ?  
Have the pmvisiom fw &awe in law, I 
temid& liquidated dam$= . etc. been I 
approved by & ~ e n d ~ i o v & ?  
Would the S E B / p . e t u !  u t i l i  want a I 



Fuel supply agnement signed? 

Watahdility supply rgreewat signed? 

Sharcholda's agmmmd been entaed 

into betwear existiug equity W e n ?  

Special povisiom ofateve 

clgnemeots? 

1 

No 

No 

NA 

i 



' ~ i & P P A s O ~ ~ s b r .  

CakSmdm? Lor ' k c m s m u i m k d a ~ ~ ' k & - i  

-.-rilb- 

M?  or l k ~ k m c ~ . d ~ a c ~ i a &  
pojsP 

Enforcrabitityof Lor Saocainmb.driQ 

p lJ jcdeddaR. iLb i l i 3bR 

Exit? Lor Forbnam&aerc&-d-*L 



18. For risk idtntifd in section 14, discuss Mitig.tiodCovcngc mcl8uru 

claoses to the three patiies would be i n c o b  in consahlion 

Conydition? 

Exit? 

R o ~ h a v e c w d u c t e d b i o m s s r ~ s u d i e s t t n o u g h  

p m f s r i d  agencies. lbese have been aaepted by KREDL 

N A 



GHG M m G ~ n 0 1 1  AsPEPAWr 

J 

I 
1 

~ t h c p r o j a t i n ~ a d i p r d C ~ o f c m a s i o m ?  

Havcthcembsiamrcbstioaab&aesb'orntcdwitbrm;lcagrcd 

mdhaddogy? 

n a s a ~ g m d b o d d o g y b & a ~  

H a s a t b h d p r t y m i t k b & a ~ D D v s i f y ~ c m k s i c P s  

4- 
I 

a a ~ d r r d o p m c m - . i m s ?  

n a s d a r ~ o f c m n s i a P r ~ k c m d c t r r m h Y d ~  

d I? 

Yel 

J 
4 

w. 

J 
J 

J 



3. GHG Assasmeat details 

Tbc poposcd projca w d d  use @JC-RS&CS, whKb arc 
aurcnlh. beine bum on fi&s Biomass is a carboo m d d  
fuel, i.e: the &n hed by plan& is being pd back in the 
a t tncspk Therefox, these type of plenls have been 
accepted as GHG mitigation Oprions. MoreDver, the poject 
will supply power to the state grid which has hi@ &n 
emission intensity. The baseline in this case will be 
emission intensity of each unit replaced based on the 
weigtded amage emisdon facior ofthe grid su&. This is 
o w  of the accepted me&dology by tbe W C C C  W M  
Executive board. Tbc emission factor of the grid was 
calculated horn the power generated and supplied in the 
KamamkaQatefromthestate 'sown~w,~base  
~priwteproducmandsharemthecemralPSUpool. 
To be on a mmmative side all hydmeldc and nuclear 

I I lpowerwasmnsideredcarbon~. 
I 

2 Baseline Emissions TC02 / 21,800 1 
3 , Project Emissions TC02 0 

At present market for carbon offsets is evolving. The only known benchmarks of price 
for carbon offsets is the tender floated by the Netherlands Government and the World 
Bank Prototype Carbon Fund. The price quoted by these range h m  $3 to $4 per ton of 
C02. However, the tramaction cost for preparing projects for these would be high. In 
view of this a price of $ 2 . 5 K 0 2  was assumed and its impact on the project financials 
was tested. It is fwnd that the IRR improves by 1.2% with carbon to 29.4%, while the 
DSCR improves h m  2.1 1 to 2.19. 
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Background: 

Thi's form is for the purpose of gathering relevant project finance information for proiects 
developed under U S A I ~  ~ndia';  ree en house Gas Poilution Prevention Project - climate 
Change Supplement (GEP-CCS). It is designed for project developers and financial 
inst&tion;involved with clean energy or dher typ& of GHG mitigating projects that are 
placed into the GEP-CCS pipeline. 

Format: The form is designed to capture the types of projects seeking Project Finance. 

Proiect Finance is focused on anticipated revenue streams from the project activity (or 
off-balance sheet financing). For example, a grid-based biomass w-generation facility 
would likely depend upon energy payments 6om a local electricity board. Much more 
detailed information about the project, project promoter, power purchase agreement, debt 
and equity sponsors and profitability and cash flow analyses are necessary to determine 
the relative risk and financial viability of the project. 

This is a working electronic documentlcheck-list. When each question is answered, place 
an electronic checkmark (4 in the left-hand box as a reference point for wmpletion of 
the form. 



P ~ ~ ~ ~ ~ P ~ ~ C L P A ~ D W G Y A P ~ D G B G M ~ C A ~  

Project N u c :  Fozal Small Hydro Rojea 

Project Remoter: Cosmos Condliq 

Speci.l Purpose Vehicle: F d  P o w  R i v e  Ltd. (FPPL) 



2 Project Costa 

CMI Works 

Plant & Machhwy 

Preliminary & Preoperative 

Expenses (hcL mc) 

3. Proposed Mans  of Financing 

260.0 

112.0 

43.0 

1 Contingencies & Misc. Expenses 1 35.0 
1 

-- -- 
4. Committed Finracing (if any) 

a. Debt Roviden-Committed or under negotiations 

5.78 

2.49 

O.% 

0.78 

100.0 I TOW Project Cost 

ToW Equity Portion 

ToW Project Cost 

57.8 

24.9 

9.6 

7.8 

450.0 

112.5 

450.0 

10.01 

I 

IREDA 

2.5 

10.0 

25.0 

100.0 

In process 337.5 Ma IREDA standard rate for 

s m  



Cosmos C m s u b g K  L. Chugh 

Modicorp /Spice Corp. 

-COrp 

capid Fortuae Ltd. 

s.asbiti Engg 

750,000 

750.000 

s00,ooO 

250,ooO 

250.000 

30 

30 

20 

10 

10 



7. Status of Fiance  Negotiations 

Are you in negotiations with any prospective debt providen? If yes, pluse specify 

and elaborate on expected time frame. 

With the simina of PPA, the uromoters wiNprovide eauitv. We have been in discussions 

with IREDA as well as Foreim F u d  for milabilitv of debt. This would be mranged 

eXmditiousIv. 

Do you plan to submit this project to a private venture capital firm or an 

international equity organization (ag. REEF)? If yes identify specific fund and 

elaborate on negotiations. 

We have not discussed the fudinp issue with a private venture cauifal firm. bur we are 

emIorin~ the wssibilitv to discuss the same with some International Equity 

Oreanization. 

Do you plan to submit this project t o m  international tender for carbon emissions 

redoetions (cg. Oregon Climate Trust)? If yes, p lease specify tender md dosing 

date for submission. 

Promotc~s ore interested in develouing the uroiect as a climate c h m  mitigation 

project. At present no tenders me o m .  However, uromoters are auuroachinp various 

carbon imsfors in Annex I 



NancafRrjedPmmda 
AddrrsJ 
city, plWince 
Gmct Name 
~ P b O O C  
Cootact FAX 
Cootact EMAIL 

K L . ~ ~ C o s m o l C ~ g  
N-79, W 
NcwDdbi 110017 
Dr. hdujaa Sir& 
+91 1 1  2649 03WISM 
26491910 

-In 

Mr. K. L CLmgb 

Mr. H. C V a u  

Dr. hkr jec l  sh&!b 

CLirru&M.ulhlDiactet 

M- 

R.WMuqa 

I 



11. Project Promoter Rekvant Experience: 
Briefly describe the relevant amerience, if any, possessed by the project promoter. Has 
the promoter developed similar projects? 

Cosmos Consulting has been promoted by Mr. K L. Chugh. He has extensive experience in 
management of business at high level. He has worked with the ITC group of companies for over 24 
years. He w Chainaaa of ITC for four years during which lTC performance improved manifdd. 
Mr. Chugh spearheaded several major projects of the group, including those of ITC BhadwMm 
Paperboards and the @hip ITC Ltd. Mr. Chugb has a ten-year experience in heavy engineering 
industry as well. 

Spice Corp. formerly Modicorp is a part of established business house of Modi's headed by Dr. B. 
K. Modi. Modi Group has good bands on experience thmugb (Modi Champion, Modi Continental 
Tyre, Modi llueads, Modi Wamy M m p  Global, Spice Corp. etc) 

Gati Ltd. is cme of the major IoLpstics mmpaay in the business of cargo handling throughcut the 
muatry. 

Capital Fortune is in the business of facilitating companies through consultancy both in terms of 
Ruject Design & F i i a l  Anangements. 

Sanskriti Engg. is the BPO unit of Carrier A h n  Ltd 

T h  company will employ professional management for coostruction aud cperabon of the project 

12. Specid Purpose Vehick Contact Information (Uappliuble): 

t i 
- - --.- - - - -. . . -. 

Contad FAX 1 26491910 

Name of SPV 
Address 
City, State, Province 
Coatad Name 
Contad Phone 

I Contact EMAIL I c h u g h k l ~ . n e t . i n  
I Names and shares of the I It was in c lace at the time of filing the bid for Fozal 

Fozal Power Pvt. Ltd. 
N-79, F'aduheel Parlr 
New Delhi 110017 
Dr. lnderjeet Singh 
+91 11 2649 035011536 

- 
/ promoters I SHP (3 years back) 
/ Is a Sheholding agreement I Not as on date. 

I I 
I in place 

Salient tenns 



iovoIv*l existing ~ p m u l t ?  
Is GHG mitigatioa did 
byRocasIntproveamta 

huhilKs 

Type of Fud? ~ ~ i n d o w a h i l l r i v a w p a  

Sours of fud arpply? F o n l s a ~ a a ~ o f & r s r i w  

c h m -  

i 

FtY.siiity Study? List 
dmasirdcooUddd.ils 

Td: +91 11 26527064,26857098 

I \Offoroo-grid? 1 obsrid 

Rojcct Loatioa? C i ,  
Roviaa 

F o n l N d a , D i ~ ~ K ~ U ~ , ~ l u l R d a b  



15. Background on the Power Purchase Agreement (i Appliubk) 

I 
I I No, under negotiation 

I I 
I Name of state electricity board or primary PPA / HPSEB, PSEB 
1 signatory? 1 
I What date was the PPA signed? 1 NA 
Wben does it enter into force? 

What is the length of the PPA? wears) 

NA 

20 years 

What is the initial purcbasc price? , 2.10 

What istheaolnral %increaseinpurchase 2Yo i price? 
Can the pmject sell power directly to major It is proposed to sell the power out of HP 1 
consumers? (Yes or No) 

state to Punjab and Delhi. 

Whataretbe~espmvidedfortbe 
revenues? Have the domestic lenders approved 

: these mechanisms? Are there any special 
ckuss,  or provisions of relevance to the 
investors? 

: What are the terms of Payment to the project Payment to be made by purchaser within 
developas? Any special clauses of relevance 
to the investors/ldm? Have the domestic 30 days of receipt of invoice. 

lendus approvedthepyment terms? 
What are the major pmvisions (event Definition of FM provided. Paymemts due 
definitions, treabnent of the off time, etc.) of 

to be made. ! the Force Majeure clauses? 
i What is the method of ffxation oftariff (two 
1 part, availability etc.)? Are h e  any pmvisions applicable to RE based power, 

Have the pmvisions for change in law, 
t e m k t h ,  liquidated damages, etc. been 
appmved by existing l e n d d i e s t o n ?  
Would the SEBJgenexating utility want a share 
in the ownership of carbon ofsets? 





17. Quantify .ad Describe Risks 

aavetosalepowerto~stateslikeRmjab,Halyana 

and Delhi. This entails wheel* drarges and fm 

Market? 

I I 1 Legal and political system in Iodia is stable and by so 1 

Medium 

risk of shortage ofwater It has been observed UM the 

availability of hydro paver pro- is low; in a 75% 

depeodable year, the adability being 59%. For a 

Northern region of India is de6cit in power. M o r e ,  

the off take of power Qg ncd face risk. However, 

sinoe indushial activity in HF' is low, the pmmters 

I 
.- 

I I 1 W% dqmdable year the availability would reduce , 

i 1 Supply side? / Medium I Thehydroelectricpowerprojedsareexposedtothe 1 
1 estaMished in tbe Sate. 

mnsiderably. 

StamtmImnshction 

I 
I 

I ! 1 

C ~ c t i o n ?  

Technology? Low 

Contracts? 

Conrpetition? 

Low 

Roven technology 

Exit? 

I 

Low 

is available 

S i n c e t h e n o ~ r c g i m i s m & 6 d f  

Low Regular~routes~&sakghmarket,strategc 

sale and buy bpk by core pmnwtm are available. 



chemcih? Lor* 

GTJ-m? Lor* 

Exit? brat 



GHG MITIGATION A s s ~ s s m ~ ~ ~  

1. GHG Mitigation Applimbiity Macro Checkhi 

2. GHG Mitigation C.lcuhtions, Monitoring and Verifmtiou Checklist 



whichisapacoftbeNRU)<: Tbcmrtbsllgrid 
in India is cbrnasimd by bavy r d i  oo 

Q K ; c m k i o n a  
vuy=propd- 
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Chnge s"pplmlall (GEP-CCS). It is designed for * dmbpcn lodtkmnd 
institutioas inwlved witb clan easgy a dha types of GHG mitigating p + t s  tint .R 

placed into the GEP-CCS pipeline. 

RaicdFiiisfowcdondpaaireventestrranrshrntheprojea.caivity(a 
off-balm sheet hawing). For example, a grid-bued biomass heitity 
wouldlikely d e p e a d u p o a a w g y p a ~ f i o m a l o c J d ~ b o d  Mud~mwe 
detdledinf~rboutthepojed, p u j a ~ ~ , p o w u p o w S ~ d c h  
sad equity s p o m  md profitability lad cub fbw analyses arc to ddamim 
the relative risk sad tinancia1 viability of the projed. 

This is a working ekctroaic doammt/C&EL-list. When acb is .Ilrwaa2 p.oe 
aneleetroaic~beckmarlr(J)intheMt-hrrdboxuarrZaeaapaintfbrcoapktDaOf 
tbe form. 



P R O J E ~  FINANCE FOR CLEAN ENERGY AND GHG MITIGATION 

Project Name: Waste Heat Recovery based Steam Generation from Sulphuric Acid and 

Captive Power Plants 

Projest Promoter: Sterlite Industries (India) Ltd. 

Special Purpose Vehicle: NA 

1. Executive Summary: Project at a Glance 

Scertite Iodurtries (I) Ud (SIIL.) a cocompsny promoted by Mr. Anil and Navin Agsrwal, is 
engaged in mmdmmmg of copper, aluminum metals and various balk chemicals SIIL has a 
mpper meting pkot at Tutiarh, Tamil Nadu wilh a capacity of 150,000 P A .  SIIL. is doubling 
the nnetting capcity. The sulphur from the pyrites ore is converted into oxides, which are 
d e d  ihmu@ the flue gases. To reaver these, SIIL. bas set up sulphmic acid phd  based on 
the DCDA pmaer~. SIIL envisages modernizing the SAP and also set up a new state-of-- 
SAP to treat the additional flue gases as a d t  of expansion in tbe smelter capacity. Thw, the 
SAP capacity wwld imrease from present 2125 TPD to 3740 TPD. S i  smelter operation is a 
continuous one and critically depends on power availabiliIy, SIIL also proposes Lo expnd the 
captive power generatim capcity h m  present 24 MW to 46 MW. The overall cost of the 
pmjm is estimated at Rs. 110.7 d m  SIIL. has appmxhed ICICI Bank to part fund the 
p m j a  

SIIL. pmpmes to incMporate fuel efficient technologies with a view to minimizing the operation 
mst and to avoid emissions of local and e l a  m u m .  These int-ntions &]&: 

~~veryofheahgasesaftk~&npassdtbearnvaterat517~-52?~ . ~ec0v~ofhat from~&thet lurdpassof theconn1terat469~-47~C;and 
Recovery of heat from diesel arpne exhaust adss a 340' C 

I Replac& the ammpheric acid -mlers with beat excbaoga~ whirb reduce evapomion 1 
and wind l ~ ,  thereby leading to saving in power and water amsunption 

~ ~ h e a t f r o m t h e h r s t t h r e e o p t i ~ ~ ~ ~ w i l l b e u s e d i n t w o W H R W e r s t o g ~ t e  
proces seam at 10 Kg/cmZg. T k  lbe steam genaated will be used in the Phosphoric acid plant 
(PAP) laated in the ame complex The PAP boiler m t t y  uses furnact oil that will be 
replaad. The cost of these wmpments is estimated at Rs. 110.7 million. It is pmposed to md 
this cost at adebt eqoity mi0 of 59:41. 

red- power and water mmumpaon ?h, n has IWO d~nmct GHG nduaKHl oppommha, 
m n l !  of hrrnaoc 011 and DO- fmm m d  of T a d  Nadu The hem- also helm m d u m a  use 
of pr&ous nabnal&; warn, w~ch particuiarfy in the staie o f ~ a m i l  N& is -. - 



Thecostforallthe~ditcmsofplaatmdndmrhioayfortbeprojedrrrbPxd~n 
quotstiolu. Themax. Puae, is supplying the boiler and the prmps for both. tbc v m l ~  hem 
recovery pojcet in the sulpburic acid plud md tbe captive poanr plmt K n a m  is 
supplying the acid coda for the watu awsavPioa (being fuaded ad of 
sponwr's conhibution) wtraeas Coil Engioming Compuly, New L k b i  is nrpplyiag tbc 
air coder and the double hood bat arc+. Coatingeocia have b&n provided @ 
I(*/.ofthetotalmst 

The cold of the project &mated a Rupas 110.7 million is proposed to be ~IUOCUI u 
fouows: 

IClCI Bank propose to provide nrpa tena loras of Rs 25 million fium GEP lhgmmw 
m d R s 4 0 m i l l i o n u n d a T D C ~ o f U S A I D ~ .  SktbCPCOjCCt iLauaiq~~ 
~ ~ b i i o f c o g c a a r t i o q c a c r ~ y e f f i c i e a c y ? n d w a t u c r r m a n t i o q ~ ~ t b c  
objectives of the rcspadin prognmt u wen, lClCl Flank have propord a l o w  iMesl 
rate of 7% p.a 



4. Committed Financing (if any) 

a. Committed Debt Providers 

b. Committed Equity Providers 

Promoter-Cash accrualdothers I 1 Million 41.3% ! 
5. Estimates of Profiibiity 

Waste Heat Recovery Project: Sulphuric Acid Plant & CPP 

Water Conservation/recycling project 

- 

This being a very small subset of the entire project, only the savings in terms of energy Sli 
and the equivalent value has been calculated. The simple payback is just over a year in 
the said project 

I 



Art you ia aegotiatioes with my prospective debt providers? If yes, plaw 

ud d.boratc am e x p a i d  time f n m c  

Yes. We are di- this ind otba poieds with our baatax lClCl &at. Tbcse 

P r o m  are behg wmidcd under their Tcchnolom Dewlopmeat deoMmcot. 

Doyou~to~brit(hirproiectloaprivatevahrrapaJSrroru 

hfCI.atiWI eqmity orgsmiutio. (cg. REEF)? U y a  idmrify spaif i t  M ud 

dabomit 00 aegoti.Iiolu 

No. - 

Do you plu lo sub.lit Ibis project to u blerutioul tcsdtr for cuk. crbr*a 

dmaiom (eg. 0- W a l e  Trut)? Uya,  plcuc specify tader d c b b g  

date for snbnirsia. 

& d s ~ t b c a o i e Q  We are interested in availin of investments in lieu of tbc carbon o 

mav emaate. However. no such hud is o m  fw investmud cummtv. 





10. Project Promoter Relevant Experience: 
Briefly describe the relevant exuerience. if any, possessed by the project promoter. Has 
the promoter developed similar projects? 

Stedae~(India)Limited(SIL)bfacilitisforthesmeltiogof165,000~peranrmm(tpa)d 
copper. mamaactlire of 196,000 tpa ofmntinu~ls cast mppe~ mds (CCR) copper cathodes and 43.300 kms of . . 
p o w  aammisson Linc ahurdnith mndumn (PlL4c):~lL's m a n k g  faulifics are located ;a 
Looavala and hmwadi  in Maharasbha m A C  Dmson). Sihassa (Dadra & Naear W i t  (Refincrv) a& .. - . . 
Tutimrin, Tamib~alu (snelta & captive power 

In tbe year 1995, SIlL acquired Madras Aluminium Compny L i t e d  (MALCO), a BFR onnpany and 
hrmed it a m d  in one year. However, MALCO was a small player with a Limited capacity of 30,000 MT per 
annm so SlIL a a p d  Bhnm Almm Company L~m~ted (BALCO), a publ~c sator kmdertaldng d aa 
m m d  mslalkd -tv of 1 Lac to- ar annum in the vear 2002. the arrwm of BALCO have been 

lnd i sFo i l sL i ( lFL) .  SIlLgroupmmpamlisoncofthecaunny'slargstpmducasof~mfoilin 
Asiawithanaununlinsalledcapecityof 19000tonosperannm. IFLhasammarketshareinthelndiau 
market IFL is also the expor(er of aluminium foil fmm India and caters to a l l  segnmts of the foil 
mdustry. Tlx mmmpa has integrated facilities and a m e  of the art rolling mill badred by the latest 
technology in conversion. This has enabled IFL to cata to aluminium foil demand of 29 caunais gl-. 

SIL. also acpoired a 26% stake in Hidman Zinc Limited (HZL) in March 2002. HZL has an inslalled 
capcityof 1.6lakhtmnesperanrmmof~and43000tormesper;mmunofleadgrodoctioninUdaiplr.Tlx 
mmpany has a Wh marlret share in zmc. 

SIL. is one ofth largest m d a d m m  of capper in the countly. Its copper smelter with a capacity of 165,000 
tom per amsun (tpa) is the largest in the amnby. Until Jnly 1,2000. SIL also bad a telemm division witb 
c q d t i g  to manofachlre po lye thy l ene -W plly filled @IJD telephone cables optical fibres (OF) and 
optical libre Qbles (OFCs). SIL was split into two scpara(e mqmies  i.e. SIL and Stertite Ophcal 
Techmlogies Limited (Son) with fncns on the nnn-fenms metals and telemm bnshess rcspctmly, with 

11. Special Purpose Vehick Contact Inform8tion (If appliiMe): 



i ' Tecbmlogy? ) wute hut mvay W0-s 

Type of Fud? ' ~ ~ b a t f i o m S A P d C P P  

Was Feasibility Study 
tndepeadendy? 

What firm pnpared ibe 
Feasibility Sady? Lis 

, , a d m e s s d c o a t a d ~ s  



14. Background on the Power Purcblsc Agreement (if Applicable) 

If no, ski; to next heading. ' 
Has a PPA been signed? Ves or No) 

Natm of Agreement? Take or Pay? Other? 
I I 
I Name of state electricity board or primary I 
I PPA signatory? 
I What date was the PPA signed? 
I I 
1 When does it enter into force? 

1 / What is the len# ofthe P*? 
I 

I 

( What is the initial purchase price? 

I price? 
1 Can the ~miect sell power directly to maior 1 1 

I I revenues? Have the d&estic lenders 
w v e d  these. mechanisms? Are there any 
special ckuses, a provisions of relevance 

1 consum&? (Yes O ~ N O )  

project developers? ~nispecia l  clauses of 
relevance to the investowlenders? Have the 
domestic lenders approved the payment 

1 

What are the major provisions (event 
definitions, tmament of the off time, etc.) 

What is the method of fixation oftariffftwo 
part, avaiIability etc.)? Are there any 
pmvisions for deemed gen 

I What are the securities vrovided for the 1 

1 What is the treatment for infirm power? 
/ Have tbe provisions for cbaoge in law, 1 
( knnhhq liquidated damages, etc. been I 

approved by aristing l e i n v e s t o r s ?  
Would the S E W g d g  utility want a 
share in the ownership of carboo ofiets? 



Fuel supply agncment signed? NA 

into betwem existing squity bddss? 

special provisioap of abon 

I WaterhIility supply agreead Sigoed? I 

1 



16. Q~~antify and M b e  Risks 

Describe Lortoli@ 

- 

I 

Risk 

Market? 

Counry/Sove~-e~gn~ 

w r y 7  

CoIlmumon? 

Techo1osy? 

EnfoIceablLity of 

c.mhac&? 

Competltl~II? 

Exa? 

1 

I 





GHG MJTlGATlON ASSESSMENT 

1. GHG Migation A p p l i b i i  Macro Checklist 

Yes No 

verifiable emissions reductions visa-vis current baseline alternatives? 

I I -tmdn 4 5  gigs-ear savings for energy efficiency pojects 

5 ldlaonncs COZE for emissions MUIS from pocess changs 

I Are there sustainable klopntent bewMs such as innrased empioyment 
and pmtecting biodkmsity? 

2. GHG Mitigation Calculations, Monitoring and Verification Checklist 

I Does project generate real, measurable, long-term, additional and 

4 

Dos the project rely on ODA from Annex B Countries? 

4 

4 

4 
Does the pmjed involve a discrete reductim of emissions? 

Have the emissions reductions been estimated with an accepted 

methodology? 

Has a monitoring methodology been established? 

Has a third party verifier been contracted to verify actual emissicms 

reductions and sustainable development gains? 

I& clear ownership of  emissions reductions been determined and 

documented? 

Yes 

4 
4 

4 

No 

4 
4 



3- GHG Arrrrswt detaib 

/ grid, this is tbe &he for tbi, nram 
2 Basdine Emissions tCOZ p a 1 13,462 + 3,980 = 17,442 

?mtimhn 

Thcprojat.imsmRpl.cinsbdoildm 
tbe phcspboric dd plaal for slerm geacnlioa 
withthatgrosaedf iom~bat~tbe 
SAP md CPP. Thu. tbe use of M oil is  tbc 
b d i i .  Besides tbis tbe saving due to 
cod iagwztamtrmrhted iopowu~i s  
motha smam demission rebctioas. SiDa 
Staiite is drawinu -horn tbe TNEB 

1 

- 
Mimmethoddogy 
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1. Background of the project 
Sterlite Industries (India) Ltd. (SIU), an existing company promoted by Mr. Anil and 
Navin Agarwal in 1975 originally as an investment company. The company has grown 
into the Sterlite Group over years through divers~fication and acquisitions. SllL is 
engaged in the manufacture of PE insulated Jelly filled telecom cables, continuous cast 
copper rods, aluminum cold-rolled products, zinc metal and paper. Sterl~te Group 
acquired controlling stakes in public sector company BALCO and 26% stake in 
Hindustan Zinc Ltd. 

SIU has an industrial complex at Tuticorin, Tamil Nadu for manufacture of copper rods 
and other products. The copper smelting plant at Tuticorin has a capacity of 
150,000 TPA. SlU is doubling the smelting capacity. The sulphur from the pyrltes ore 
is converted into oxides, which are emitted through the flue gases. To recover these, SllL 
has set up sulphuric acid plant based on the DCDA process. SIIL envisages modernizing 
the SAP and also set up a new state-of-the-art SAP to treat the additional flue gases as a 
result of expansion in the smelter capacity. Thus, the SAP capacity would increase from 
present 2125 TPD to 3740 TPD. Since smelter operation is a continuous one and 
critically depends on power availability, SIK also proposes to expand the captive power 
generation capacity from present 24 MW to 46 MW. As a part of the copper smelting 
facility, it has also set up a phosphoric acid plant. 

SIIL proposes to incorporate fuel efFicient technologies with a view to minimizing the 
operation cost and to avoid emissions of local and global pollutants. These interventions 
include: 

Recovery of heat from gases after second pass of the converter at 5 17' - 527' C 
Recovery of heat from gases after the third pass of the converter at 469' - 479' C; 
and 
Recovery of heat 'om diesel engine exhaust gases at 340' C 
Replacing the atmospheric acid coolers with plate type heat exchangers. which 
reduce evaporation and wind losses, thereby leading to saving in water consumption. 
Simultaneously, the head of cooling water pump also reduces from 45 m to IS m. 
these two together reduce the power load from 794 kW to 374 kW. 

The recovered heat from the first three options will be used in two WHR boilers to 
generate low pressure process steam at 14.5 Kglcm2g. The steam so generated will be 
used in the Phosphoric acid plant (PAP) located in the same complex. The PAP boiler 
currently uses furnace oil that will be replaced. The last option would result in  reduction 
of a) power consumption and b) water savings. 

The project would save around 9 tons steam per hour leading to a drastic reduct~on in 
consumption of furnace oil and 3.5 million kwh of power from the Tamil Nadu  id. The 
total cost of the power generation project is estimated at Rs. 110.7 million. 

2. GHG emission reduction objectives of the proposed project 
The consumption of oil products has been increasing ever since industrialization 
began in India. The current consumption of oil products is 107 Million tons. Since 



the domestic oil resources are limited, around 73% of this is md with imported 
aude. Thus, consumption of petrolcum products adds to both environmental 
degradation and also foreign exchange outgo. Majority of oil usage is in 
and to meet industrial energy requirements. The proposed project would help in 
recovering energy efficiently and converting it into a useful energy form viz. 
process steam. The overall end use efficiency of the industrial complex of SllL 
would improve. 

Government of India has been encouraging the use of alternative sources of 
energy and also stressing on energy conservation. The Energy Conservation Act 
and recent Electricity Act provide encouragement for enhancing the resource use 
efficiency and using non-conventional energy. The proposed project is based on 
one such form energy conservation viz. wasie heat recovery. for generating steam 
for use in process. This has an added advantage over power generation, since the 
entire enthalpy is used, leading to higher overall efficiency. Ovaall, the project 
helps in reducing dependence on fossil fuels without leading to additional GHG 
emissions. 

a Clean Technology nature 

The project involves waste heat recovery technology to gcnaate low 
pressure saturated deam for process applications. The heat of gases 6rom 
two streams after the second and third beds of converter of the sulphuric 
acid plant at temperature ranging between 4 7 0 ' ~  - 5 2 0 ' ~  and in the flue 
gases of the diesel generating set is used in thvx different f ie tube boilers. 
Although the gases from converter were being used, (he main application 
was for economizers. Proposed project would help in recovaing heat at a 
higher degree. In a nutsbell, the proposed plant oflhs a bata GHG 
mitigation technology option. 

Moreover, the other intervention in the proposed project viz saving of 
cooling water and power is also a cleaner option. 

b. Sustainable DNdopmenl o b ~ a r p c c t s  

The cooling water conservation component of the proposed projoct would 
lead to an important and scarce natural resource. namely ground water. 
Besides, the project would also help in reducing emission of local 
pollutants from the avoided furnace oil. 

c. Hosr country Covernmenr (GOI) objcclives 

Government of India. Ministry of Power (MOP) has bear encouraging 
conservation of energy. After the passage of thc Energy C o m a t i o n  Act 
(2001). the Bureau of Energy Eficiency was established. Thus. GO1 has 
been encouraging maximization of overall energy eficiency of industry. 
Similarly the Ministry of Non-Conventional Energy Sources (MNES) 
proniotcs non-conventional energy sources. one of them being waste based 



fuels. The proposed project also envisages use of waste heat. In view of 
this, the project meets GO1 objectives. 

,) 3. Business as usual or Baseline identification 
This section describes the existing power supply situat~on in the state of Tamil 
Nadu, where the energy produced is used and power gener.~ted by the project is 
fed. 

a Projeci Boundary 
The project has essentially two streams. One is to repl;ice conventional 
fuel furnace oil within the SLiL complex itself and seco~id is saving of 
power from the grid. The project is expected to generate a total of 84,000 
tons of LP steam every year. This would be piped to the phosphoric acid 
plant (PAP) located in the same complex. This in turn would reduce the 
consumption of furnace oil (residual fuel oil). Since the emission 
reduction results in the complex itself, the project boundary for. this stream 
would be the SIIL Tuticorin industrial complex. 

The second stream is the saving in cooling water by incorporation of a 
plate type acid cooler. This brings down the evaporation and windage 
losses of water. The reduced water quantity and head for the circulation 
pumps and avoidance of cooling tower fans would lead to reduction in 
power consumption. At present the SIlL complex purchases power from 
Tamil Nadu (TN) grid for meeting power needs. TN grid is a part of the 
Southern power grid. The project boundary for this stream is therefore the 
entire southern grid and in particular the TN grid. 

b. ReIevani baseline methodology/scenarios 
Baseline is defined as the scenario in the relevant project boundary that 
would have prevailed in the absence of the project. It is also referred to as 
"business as usual" scenario. The proposed project reduces the 
consumption of furnace oil within the industrial complex of SllL in 
Tuticorin. In view of this, the baseline for this is the furnace oil used for 
generating steam. The consumption of fuel for steam generation is 
generally represented in tonslton of steam, as an observed benchmark by 
the promoters. 

For the second stream of reductions namely the power saved by reducing 
cooling water quantity and pump head, the baseline is replacement of units 
supplied by the Tamil Nadu grid to the SIlL complex. There are two 
possible methodologies to decide the baseline in situations like this. a) 
Average of weighted average emissions of all generating sources serving 
the system. excluding those which do not result in GHG emissions and thc 
weighted average of recent capacity additions delined as the lower of most 
recent 20% of plants built or the 5 most recent plants; or h)  The weighted 
average emissions of the current generation mix. The first approach is 



complicated and depends on availability of data. The second spproach on 
the other hand is easy to understand and estimate, as adequate data is 
available from regular channels. Sometimes the plants under construction 
and planned are also taka, into account. In view of the above, the second 
approach is suggested. Since the project avotds the ~ r n ~ t s  supplted by rhe 
grid, it is also able to avotd the T&D losses In orhcr words. the actual 
units at the bus bar kould be correspondingly h~gher .~lter accounttng for 
the T&D losses. 

c Tune dimensions of the bascline 

India has an overall installed capacity of 107.533 A!\\' as on March 31. 
2003 (MOP Annual Report 2002-03). This includes ?6.525 SiW thermal 
power and 26,660 MW of Hydro electric power. The balance is lmm wind 
(1.630 MW) and nuclear (2.720 MW). The waste heat based powa 
generation, is negligible. As pa estimates, potential capacity based on 
waste heat and energy consavation is 15,000 MW amounting to 15%. 
Thus f i f  only a miniscule portion of this has been tapped. It can be 
concluded that in the foreseeable future, waste heat or fuels based power 
will not form significant proportion of the baseline. Thus, the baseline as 
discussed earlier will be valid for a long time horizon. 

In view of the above status of implementation of projects, the basel i i  
emissions will not change practically. Therefore, it may not be neccaary 
to revise the baseline estimate at least during the first ten years in which 
investors are likely to purchase the credits. 

e. Boscline case emissions estimation 

Based on the methodology presented earlia for the two stmans md data 
collected from various sources, the baseline GHG emissiom wexe 
estimated. The summary of the same is presented below. 

(i) CO2 Emissions from replacing furnace oil used 

SllL purchases furnace oil from local distributors who procure these from 
standard channels of the oil mmpanies. The furnace oil is of residual fuel oil 
grade, which is normally used in industrial boilers. As per revised 1% IPCC 
guidelines for GHG inventories, residual fuel oil has an emission factor of 
21 .I t W J  and a NCV of 40.19 TJKloton. Based on these figures the 
emission factor of the furnace oil is 3.1094 tCOUton of fuel oil. 

(ii) C02 Emissions from avoided power from the sf& grid 

The requirement of power in the Tamil Nadu state is met through own generatton. 
which includes coal fired thermal and hydroelcclric power plants. In addition, the 
TNEB purchases power from the central public sector power _reneratlns 



companies, in accordance with its allotted share. This is a mix of thermal, hydel 
and nuclear power. Based on the respective capacities, it is found that thermal 
power contributes about 64% of the capacity and 36% of the hydel sources. 
However, based on the statistics of power generated and purchased for the last 
three years 2000 - 02, it is observed that over the past three years power consumed 
by the state grid was made up of 80 % from thermal sources, ma~nly coal fired 
plants, 18 % from hydel and balance 2 % by nuclear sources 

I 
A majority of the thermal plants are based on high ash sub bituminous coal as fuel 
that is mined predominantly in central India. By and large the plants are old and 

i exhibit conversion efficiencies in the range of 25.30%. For coi~servative 
considerations this is assumed at a level of 33%. Since, the ptlrchase of equivalent 
amount of power from cleaner sources is "avoided" from the grid; the plant would 
also be able to save on the T&D losses. ~ndian electric power grid, especially at the 
sub transmission and distribution levels, which operate at low voltage ratings of 33 
KVA and 11 KVA, exhibit high transmission & distribution losses, sometimes in 
the excess of 40%. However, again for conservative estimation it is assumedat 
25%. 

The emission factors of these plants have been assumed on the basis of IPCC 
methodology (as discussed in: UNEPIOECD/IEA/IPCC 1995) for India, which is 
also being followed by several multilateral institutions like the World Bank. The 
emission factor of thermal power plants using sub bituminoudanthracite coals from 
India is 26.2 tons CarbowTJ. To be on a conservative side, even though many of 
the hydel plants of National Hydroelectric Power Corporation W P C )  are large in 
size it is assumed that they do not lead to any indirect GHG emissions. After 
considering the above mix of supply from various sources as mentioned above, the 
weighted average emission factor of the Tamil Nadu state grid is 1,119 tC02/MU 
or 1 . I  19 tC02kWh. 

4. GHG mitigation potential of the project 
Based on the above discussion for the stream 1 i.e. savings of fumace oil the 
emission reductions resulting are summarized below: 

Stream 1: Furnace oil Savings 
- - 

Steam gcneratlon wlth three WIIR bollcrs I 
~ n c  - losses - to PAP 10% 

Steam received at PAP 

NCV of residual Fuel oil 

I Emission reductions I 



Stream 2: Emission reduction from avoided grid power 

Based on the above baseline methodology. avoiding purchase of grid power 
would help in mitigation of GHG emission to a small extent. 

The GHG emission reductions from the project would be: 

CHG emission per Annual units 
Annual GHG Reduction = million kWb of the avoidrcl h! the 

baseline (~COUmillion project ~ a ~ ~ l l m n  

kwh) L\L I > !  

As discussed above the GHG emission pa MU or the emluson factor of the 
Tamil Nadu grid is 1.1 19 tC@ per MU under the assumptaons discussed above 
based on the average energy fed by various sources for the past thm years. The 
project is expected to avoid purchase of 3.56 million kwh from the state grid each 
year. Thus, the expected Annual GHG reduction from rhis stream would be 3,980 
tC@ p.a 

The above methodology, based on weighted avemgc emissioo factors of the grid, 
is in conformity with the one for grid faeding small scale projects as specified by 
the CDM Executive Board of the UNFCCC. 

Thus, the overall emission reduction potential of the proposed project is 17,442 
tC@ p.a 

5 .  Monitoring & Verification 

It is very crucial to monitor and verify periodically the actual emission reducbions 
achievable bv the CEPs. There are two sides of this MLV. one to atsure chat the 
baseline itseif does not change significantly and second &e project paforms as 
envisaged in the design. As discussed in d h l  earlier the contribution of cncxgy 
conse&ation in the overall power generation in the country is not likely to be 
significant in the foreseeable future. Therefore, the fonna is taken care of to a 
major extent. It is therefore important to measure the performance of the project 
in detail and with greater accuracy. 

Stream 1: 
The emission reductions from the project are on account of the reduction in fuel 
oil consumption in lhc PAP. It is therefore essential to measure the current fuel oil 
consumption. Allemalively the last three yeam of records should be compiled 
from which the consumption pattern can be decided and documented. Aner 
implementation of the project this consumption should be continued to be 
measured. This could be carried out thmugh usual methods. i.e. stock records in 
the beginning and end. In order to cross check the validity of the measuremcnl it 

.is also susested that the steam flow rate from ihe WHR boilers be measurd. 

( ; I / ( ;  . I~~wnn,c.nr r,/ W~nrlr llror Rcrnvny htrrd .Worn G c ~ t ~ r u t , a t / n ~ ~  Suiphrr~r A r d  m.1 1  "pnsr. /'C,-T, ') 
1'1,mt~ Hr (;Elb ( . I S  A ~1.S4IIUlnJlu 1'ro)rcl n,unuyrrl h,- Thc /.<ruts B r ~ r  Croup lnr 



These two together would provide adequate measurement -of the reduction in 
consumption of fuel oil. 

Stream 2: 
Performance of projects generating power for export to utility grid can be easily 
measured based on electric power generated and supplied to the grid. However, in 
the proposed project, the grid power consumption is expected to reduce. It is 
therefore essential to measure the power consumed by the existing motors and 
cooling water system corresponding existing SAP capacity Thereafter, thc actual 
power consumed after implementation of project must be measured. In view of 
this adequate in-house measurement would be necessary 

It is, therefore, suggested that suitable meters and check meters meetlng 
prescribed standards and accuracy class be installed for measuring power 
consumption by the cooling water system. These meters will measure power 
consumed by the cooling water system. It is also suggested that these meters be 
checked and certified by an ext~mal agency so as to lend authenticity to the 
measurement. 

The following M&V mechanism is suggested: 
It is suggested that the responsibilities of monitoring the parameters identified 
earlier be vested to an interdepartmental group consisting of representatives from 
quality control, production, maintenance and strategic planning departments, 
which shall infer alia 

1. Collect data on existing power consumption by the electric equipment 
in the cooling water system 

2. Meter and record the total power consumed prior and after 
implementation of the project. 

3. Measure the consumption of fuel oil before and after project 
completion 

4. Calculate the furnace oil savings and power savings 
5. Keep track of source wise power supply in the electric power grid and 

the status of completion of the National Grid 

6.  Conclusion 
The proposed project involves use of a waste heat for generating useful steam. It 
helps in avoiding fossil fuel based steam generation. It also helps in reducing 
powedwater consumption. It leads to mitigation of GHGs predominantly Carbon 
dioxide due to use of furnace oil. The project involves a clean energy technology 
and may need support for mitigation of risk. The project has been promoted by a 
private enterprise, which will also part finance the same. The project, thus, meets 
the GEP-CCS criteria. 
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HEMAVATHY POWER & LIGET PRIVATE LIMITED (HIL) 

Intreduction HanavaIhy Power and ti& Rivste Limited (HPL), a S p d  
Rnposc V+le (SPV) pomoted by Mr. Anthony IhNipdi. a 
pivate cqu~ty investor bPSed in Bcdford. USA propasts to (a) 
acquire and operate tbc existing 16 MU' hydro p u c r  prop1 (Phase 
I) situated on the Hernavathy LeR Bank canal i<walnl at Corur 
vil& m Hassan district. Ktmatah and (b) to acqurre the luenv 
and conshucl, n&t and operate tbe 8 MW hydio pou~m prop1 
(Phase U) in che vicinity of the existing 16 MU' prolcct frrwe Sandur 
Manganese and iron Ores Limited (SMIORE) SMIORF IS sell~np 
tbe dwesaid a2scts u pan of ils rmrganisahon as apprwed h?. bard 
for lndushial and Financial Raconstnrhon (BIFR) 

Sponsor Review 

Ba&T-d HPL has been pmmotcd by Mr. -y DiNapoli of M a d .  USA 
Mr. DiN.pdi is a printc equity invula. in- m l y  in om- 
~ ~ p r o j c c t r m d n m v c c c h n d o g i e s f a p a v a  
generationmdharrpdcsi@cprtiDvcstmmuI~mproPa 
devclopmmt activities in USA. Italy. C h a  md M z  

Mr. Antbmy LhNqoli bas extensive upcrieocc spPnning ova fm 

decdts inc lrrgyprojcetdmlopmm(md-~Arpatbc  
tax filing of Mr. DiNapoli for tbe year ended Dsamba 31,2001 lus 
totalinumcfatheyeuwrsS1.8rnilliorrHispimsrysoucesol 
income arc salaries and m m g a n m t  incom Raid h his gmup 
c o t q m k  and dividend income. As w October 31. 2002, Mr. 
Anthony DiNapoli's nctwath is esbinntcd at S 66.6 rmllim (a 
c M ~ c d  by his Ccrrified Publie Accomunt - CPA). 

Grarp Shumre The b i d  sumnary of key p u p  companies is giwn helm. 

Name of tbc Compuy 

Busincss Engaged in 

f o r  2001 
Rcvtnuc 
Net Profit 
Nccwonh 
h g  Term Dcb~ I For 9 l r t h  ended 2002 
Revenue 
NCI Profit 
Networth 

W o o d - i d  
bionna -1 

prauarrn1a 
a r p ~ l ~  

C-Y 

Enagydt 
Lcvufinic 
A c d  Plan 



*The networth of S 70 million is due to the sale ofthe PPA. The sale payments were received 
in the month of February 2002. However, since thefinancial statements of Bio Energy for the 
yeor ended 2001 were prepared o$er the said date. the payment was considered as o~ 
"subsequent 'event" and accounted for in the previous financial year. The higher nehwrth 
was not Mected in the D&B reporf because the report was prepared in the month of January 
2002.The cash arising out of the sale of the PPA was withdrawn by the equity holders and 
hence the reduction in nehvorth in the current year. 

Project Bockground 

Sandur Manganese and Iron Ores Ltd. (SMIORE) was engaged in the 
business of manganese ore mining, exports and manufacture of ferro 
alloys. The performance of SMlORE was severely affected due to 
power cuts coupled with substantial hikes in power tariffs. The 
company started incurring losses from 1995-96 onwards, which 
resulted in the company's entire networth being eroded. SMIORE 
was faced to shut off all its furnaces in August 1998. SMlORE was 
declared a 'sick company' as on May 4,2000 by Board for Indushial 
and Financial Recorntruetion (BIFR) and IDBI was appointed as 
Operating Agency (OA). Since, SMIORE had stopped its ferro alloy 
nymufacturing activity the power generated by its 16 MW hydef 
power plant (Phase I) was being sold to KPTCL. In addition to the 16 
MW plant, SMIORE also had license to set up the 8 MW power 
project (Phase 11) and Varahi Tailrace Project of 15 MW capacity. 

Project 

As part of the BIFR scheme, all the secured lenders of SMIORE 
agreed to the sale of Phase. I project and licenses of the other two 
power projects. The sale of project and the licenses required the 
concurrence of KPTCL. KPTCL agreed to allow the sale provided its 
dues were settled first. All the secured lenders have agreed to 
payment of the outstanding dues of KITCL (even though KPTCL is 
an unsecured creditor). The payments to S u l m  will also be settled 
under the BIFR scheme. 

HPL has purchased the Phasc I project for Rs. 70 crore and the 
lianse to sct up the Phase I1 project f a  Rs. 0.32 crore. HPL has 
already deposited Rs. 1.21 crore with IDBI - the operating agency - 
as deposit. From the above sale considerations, Rs. 22 crore will go 
towards settlement of KPTCL dues, Rs. 1.75 crore towards 
settlement of Sulzer dues and the remaining Rs. 46.32 crore toward. 
settlement of secured lenders. The project to be sold to HPL will be 
free of all encumbrances, with both secured creditors and 
unsecured creditors releasing charges established on the projects. 
The other details of reorganisation of SMIORE under the BIFR are 
being worked out separately. 

Hemavathy is one of the main tributaries of Cauvery originating in 
Ballarayanadurga in the Westem Ghats in Kamataka. It flows 
through Hassan and Mandya districts before joining the Cauvety in 
the Krishnarajasagar dam near Mysore. A masonry dam is built 
across the river Hemavathy near Gorur village in Hassan district 
having a storage capacity of 1053 million cubic meters (mcm). The 
water in the reservoir is used primarily for irrigation purposes 
through the Left Bank canal. Right Bank canal and Right Bank H~gh 
Level canal. Almost 80% of the releases out of the dam are througll 



tbc LcR Bark canal. W.(P is also relased thmclgb thc H a m d y  
rim f a d o ~ ~ ~ d  f o r ~ g t h c n c o f t h c  
Krishnanjasqar O(RS) dam Discharges fmm h c  d m  am 
coatrolled and &ermined by the stale irrigation W m t .  

Phase I - 16 MIYlrydropowerplanI localed or Hemowthy l.e$ Bank 
can01 

Ptuse I is sihlaled at the foot of the Hcmsvarhy dam nea che left 
abutment and m c s  powa h tbc irrigation re laus  anto ihc 
Left Bank canal. Phase I popet has ban  fully conln~~u~oncd m 
April 2001. A surplussing anangnncnl connecttng the I.cR Bank 
can81 and the Hemamthy river has b&o conshucled lo Increase lhe 
water flow to Phase I. Now, Phase I is atimaled lo generate 3945 
MUs of energy (29% PLF) in a 90 % dcpendablc year. 

PhaseR-8MWihydropowtrplonr 

' I b e 2 0 m c ( c r b a d n r i L M e ~ ~ 1 d t h c H e n n *  
r i v u  is pqased to k utibd for gaing 8 2.4 (8 MW) pojecc 
(n-n)mthctcnwcrml.I latheHermnmyrirrrbed 
~hasc n is - 10 -C 2-13 MUS I  ye^ ci 9 0 ~  
-1e yea). 

m'rdogy A rrsavoir simulation was arried out by T.tl Cocwmhrg Eogiaars 
0 on a moathly basis to fiad out the head rod ibw 8nibMe 
bocbatPtuse1andPbvenpowcrbanc. ~ b c s i m b t i m -  
canied out fa a 10-yca period fmm 1991-92 to 2000-2001 m 
m I h l y b a s i s . A s p c r t b e s b l d y , a r r g y k c w p t i o a * 9 0 X  
&pendabk kvcl is 66.72 MUr 

h j f d  Cwt T b c t o t a l p m j c d c a ~ t f a p h . s e I d p b . s c I l i s ~ a t R s .  128 
c r o r r c o D p s i s i n g o f R s . ~ 5 . 3 e r n c f a P b . s l d R s . 4 2 7 ~ ~  
PhseIl.TbeatrpldgcaFtofRs. 1 2 2 o a t w i n c a r d a  
b e c o s p p a c i d t o ~ I a n d P h r e I l i n t h c R t i o o f I : 2 . T b c  
break up of& project cost is given k b w .  

(Rs. cmc 
Total 
70.3 
5.0 

12.2 
3.9 
0.2 
4.0 
9.4 

17.0 
1.4 
2.6 
1.9 

128.0 

- 
?.rtk.l~rs 

P u r c k  Cornidartion (Acquisition Cmt) 
Additional Jobs 
Surplussing Cost* 
Re Operative Expenses 
KREDL Fees 
Project Caosulcmls 
Civil Works 
F'lant & Machinery 
Supervision & Olhcr ChPrgcs 
Contingencies 
IDC 
Total 

? b e 1  
70.0 
5.0 
4.1 
3.1 

3.0 

0. I 

853 

?Laen 
0.3 
- 

8.1 
0.8 
0.2 
1 .O 
9.4 

17.0 
1.3 
2.6 
1 9  

42.7 



Means of Finance The project is proposed to be. funded with a DER of 1.2 : lagainst 
the norm of 2.33 : 1 in power projects. The promoter proposes to 
bring in his contribution of Rs. 58 crore by a combination of equity~ 
and subordinate debt. The promoter has already spent Rs. 23.5 crore 
on the project. The promoter will bring a further Rs. 11.8 crore i.e. a 
total of Rs. 35.3 crore for Phase I before seeking disbursement of 
IDFC's debt of Rs. 50 more for Phase I. Tlir summary of the 
proposed means of finance is given below 

(Rs. crore) 

The capital cost I unit for HPL is Rs. 19.1. The project cost of HPL is 
on the, higher side due to improvements required to be carried to the 
Phase I of Rs, 11.3 crore after payment of acquisition cost of Rs. 70 
more. HPL also incurred a cost of Rs. 12.2 crore on the surplussing 
arrangement. To overcome the adverse effect of high capital cost and 
lower PLF on the debt servicing ability of the project, IDFC has 
restricted the debt to HPL at Rs. 70 crore. The debt I unit for HPL at 
Rs. 10.44 compares favourably with those of other hydro projects 
fimded by IDFC. 

Particulars 1 Phase I I Phase I1 

Debt 
Total 
DER 

L 
Marketing & Selling 
Arrangements HPL proposes to enter into separate Power Purchase Agreements 

(PPA's) with KF'TCL to sell the power generated by Phase 1 and 
Phase I1 at Ministry of Non-conventional Energy Sources (MNES) b 
tariffs. The tariff for the current year 2002-is Rs.3.3Uunit and the rate 
would escalate at rate of 5% p.a. As per the draft PPA, the MNES 
tariff would be applicable only for the fmt 10 years of operations. 1 
The draft PPA has been approved by Karnataka Electricity 
Regulatoty Commission (KERC). Third party sales are permined in 
case of payment default by KPTCL for a continuous period of three 
months on payment of wheeling and banking charges. In the event of II 
offlake default by KPTCL for a continuous period of 3 months. HPL . is entitled to be compensated by KPTCL. The amount of ~ ~ 

compensation to be paid will be determined by the arbitrator. a 

Total 

Financial Projections Summary of Financial Projections (Base Case) 

50.0 
85.3 
1.4 

Equity I Subordinate Debt 35.3 22.7 58.0 
20.0 
42.7 
0.9 

Year ending March 31, 
Net Generation 
Revenue from sale of power 
Total lnconle 
Total expenses 
PBT 
Tax  

PAT 
G r ~ s  Cash A C C ~ I I ~ ~ S  

('ost of lieneration - 

70.0 
128.0 
1.2 

2004 
41.0 
12.5 
12.5 
11.1 

1.5 
0.1 
1.4 
3 9 
2.1 

ZOOS 
64.9 
20.3 
20.5 
15.8 
4.7 
0.4 
4.4 
8.0 
1.9 



Key Indicators 

(excluding ROE) 
DSCR 

The bax case hancids hve kco projected tak~ng Into accamt 
comavative arrgy gamatim (a 90 % dependability) and t x i f f n u  
w b i c b i s l c s s t k n c b c m n t r s c h n l ~ . E v a ~ ~ s u c h a ~ .  
c b c 6 n a o c i a k f a H P L h m k c o m f ~ . T b c c o r t o T ~ i r  
coopctitina Rs. 321mit(exchkiingRoE)mibc 6niIiiDycrrof 
debt repayment i .e 2006 - 07. The cost of gclvntioo m the fusl iitkl 
y c r r o f o p a d o m k R s . 2 1 l m i t ~ h i c b ~ f . w r b l y r i t b i b c  
~ m o t ~ t B I ~ ~ h l ~ p o w e r p r c b r r c b y ~ . t R r 3 1 r m i t  

1.67 

P B ~ ~ ~ c u ~ B ~ s  

DscR 
M i  
A=@ 
LLR 

Gcmcral Obscrnbiou Tbe project has ibe following key fahnes. 

(a) L o a t c o r t o f g ~ . T b c c o s t o f ~ m i b c y e n  
2006 - 07 is Rs. 3.2 1 lmiL KPTCL's cunm 0x1 of 
~ U l p o w e r p u r c h v i s F i s . 3 1 i m i t  

2.01 

B= Caw 

1.05 
1.47 
1.30 

(c) Strmg pomo(cr camlihnmt T k  pajat is being t i ded  
w i 1 h a D E R o T 1 2 : 1 ~ m C n m n o f 2 3 3 :  I f o r p o m u  
projec~.TbcpomotcrisbrioginginRs. 5 8 m b y m y o f  
~itylsubordmatdcbt 

Elpe~ttd VIIOC 
(EV) 

1.2 
1.8 

- 

(d) Tbe d sized hydd BIT idally a6*d 8s 8 

d i i i  g d a  ~ar r c  to provide B oduticm towmh 
runf elstrificrtion 

1.12 

(f) The PPA with KPrCL pnnrideh f a  third pury Ple in the 
event of pymcn~ &huh by KPTCL f a  chrac consecutive 
months. 

1.05 1 2 1  1.13 1.31 1.43 
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Vinay Deodhar 
- 

From: YINAYAK MAVINKURVE* ~VINAYAK@ldfc,corn> 
To: "'Tandon, Sandeep (New DelhUEEE)" <standon@usaid.gov> 
Cc: <vdaodhar.gep@vsnl.net> 
Sent: Saturday. November 29, 2003 11:27 AM 
Attach: GHG Assessment - Sandur power.doc; Interest rate reductlon.xls 
Subject: Re: Sandur Power Co. Ltd. 

Dear Sandeep 

I am attaching the GHG Assessment Report for Sandur Power Company Limited 
prepared by Vinay Deodhar, of Lou Berger Group. An excel sheet has also been 
attached which indicates the extent to which interest rate reduction is 
possible. Our interest rate as stipulated in our Lo1 was 11.25% p.a. An 
uphn t  interest subsidy fiom USAID of Rs.2.22 crore routed through IDFC 
would permit an interest rate reduction of approx. 75 basis points. The 
project has been approved by IDFC recently and we propose to issue the 
lener of intent shortly. Presently, IDFC's PLR for this duration works out 
to 8.58% p.a. which gives a risk spread of 267 basis points, which is the 
risk premium charged for a grass root project. The interest subsidy would go 
towards meeting part of the risk spread and also interest risk spread of 
IDFC due to variation in PLR in short-to-medium term. We would need a 
clearance from USAID on availability of the interest subsidy before signing 
of the loan agreement. 

Regards 

Vinayak Mavinkurve 
Head - Energy 

-----Original Mcssage----- 
From: Vinay Deodhar [mailto:vdeodhar.gep@vsnl,net] 
Sent: Friday, November 21.2003 7:26 PM 
To: Vinayak Mavinkurve; NARAYANAN G 
Subject: Sandur Power Co. Ltd. 

Dear Vinayak: 
Please refer to our d~scussion this Monday about thc above project I have 



reviewed the project and the latest presentation that you sent. Based on 
these I have prepared the GHG assessment note for the project and have 
attached the same for your'reference. Should you need any clarifications, 
please do not hesitate to call or mail me. You may proceed further as 
earlier and decide the rate of interest in consultation with USAID. I would 
appreciate if you could keep us posted on the same and send a copy of your 
letter of sanction to the company. 

P.S.: Have you received any response from Sandeep on Chattisgarh project. 
Please send me copy of your letter of sanction for that project too. 
With regards, 
Sincerely, 
Vinay Deodhar 
----- Original Message ----- 
From: "NARAYANAN G" <narayanan@idfc.conp 
To: <vdeodhar.gep@vsnl.net> 
Sent: Wednesday, November 12,2003 2:20 PM 

........................ 
> Warning: Your file, DPR 2.01 .zip, contains more than 20 files after 
decompression and cannot be scanned. 
........................ 
> 
> 
> Dear Vinay, 
> 
z As discussed with Vinayak, I am attaching the Detailed Project Report for 
> Sandur power Company Limited which is setting up a 22.5 MW mini hydel 
plant 
> in the state of Karnataka. 
> 
> Since the file did not reach in the first instance, request you to confirm 
> receipt of the same. 
> 
> Regards 
> 
> Narayanan.G 
> CONFIDENTIALITY1 PROPRIETY NOTE:: 
>These messages including any attachments are intended only for the 
addressee /f'd e 
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> and may contaln confidential, proprietary or legally privileged 
information. 
> If you are not the addressee or authorized to receive this mail, you shall 
> not copy, forward, disclose or take any action based on this message or 
any 
> part thereof. 
> In such case, please notify the sender of receipt of this message and 
> delete this message including any attachment to it from your computer 
system 
> immediately. 'The recipient acknowledges that the views, opinions, 
> conclusions and other information expressed in this message are those of 
> the individual sender and shall be understood as neither given nor 
endorsed 
>by  IDFC, unless the sender does so expressly with due authority of IDFC I 
> IDFC AMC and IDFC I IDFC AMC shall not be liable for any errors or 
> omissions in the context of this message. 
> <<DPR 2.01 .zip>> 
> 
> 
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1. Background of the project 
Sandur Power Company Limited (SPCL), a Special Purpose Vehicle (SPV) coqany 
promoted by Mr. Y. S. Jagan Mohan Reddy and fiends, proposes to construct. erect and 
operate a 22.5 MW (3 x 7.5 MW) hydroclatric power project on the tail nce of Varahi 
hydel power station near Agumbe, in Shimoga Dis&ict of Karnataka. The project 
involves a nm-of-the-rim scheme which is based on tailrace of the 230 M W  Varahi 
underground hydro power (VWP) station set up by Karnataka Power Corporation Ltd. 
OCPCL). 

The project shalt utilize the water r e lead  m the tailrace by the VUHP by conmuchng a 
dive-rsion strudwe 216 m in length, which would divcrt the water to a 88 m long 
approach channel. A 2300 m long horse shoe shaped h a d  nce tunnel lads chc uawr to 
three penstocks hmnels. 3 turbines in the powabuse with a capacity of 7.5 MW each am 
poposed to be mstalkd m this phase. After generation of power, the water would be kc 
back into the river through a 330 m long taibace canal. The poposcd weir shall ~ s u h  in 
least submcqemc since the maximum height of the weir up to the acst kvel f h m  
fomdation level is only 7 5  metm. This will also avoid changes in the upmctm regime 
of the river. 

The project would generate a t d  of 108 miltion kwh of power in a 90% &pendaMe 
year. The power h m  the project will be supplied m the state power grid of K m t a k a .  
SPCL has entered into a PPA with Karnataka Power Transmission Corpmtion Limited 
(KPTCL) which provides an initial tariff of Rs. 2.90 per unit to be cscalatcd at 2% p.a.. 

2. GHG emission reduction objectives of the proposed project 
India's power sector is characterized by heavy reliance on thermal power. Since 
1950 the thermal hydro mix has been steadily deteriorating and tilting heasily 
towards thermal. As shown in Figure 1 (Source Annual Repori of Minisby of 
Power 2002-03) the All India installed generating capacity mix for utilities was 
highest at 4654 at the end of third five year plan in 1966. The main fuel used by 
thermal power plant is sub-bituminous coal and lignite. Recently few natural gas 
based power plants have been set up by NTPC. Indian coal quality has afso been 
deteriorating on account of  open cast mining, which leads to mixing of rubble 
with coal. As a result, the overall conversion ef f~iency of the coal fid power 
plants in India ranges between 20 - 30% (Source: Anihropogenic Emissions from 
Thermal Power Generation in India: Generation and Source Characterization Moti 
Mittal, C. Sharma, OSC, Ohio State University- 2002). 



ALL tNI#CL INSTALLED GL)(ERllinNG eAPACrrY 
HYDRO-THERMAL MIX (96) (uTnmE8) 

Figure 1 : Grid Mix I 

In the above backdrop, Government of India has been encouraging the use of 
alternative sources of energy. The proposed project is based on one such form of m 
natural energy supply viz. hydroelectric source, which does not lead to emissions 
of any type. The situation in the state of Karnataka is quite the reverse, with 
hydro power having a larger share. The project would make use of the gradient I 

available in the river Varahi without damaging the natural habitat. Since the 
proposed plant would not involve a dam the submergence would be negligible. 
This ensures that the project does not damage flora and fauna and also does not I 

lead to resettlement issues. Overall, the project helps in reducing dependence on 
fossil fuels without leading to additional GHG emissions. 

m 
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a Clean Technology nature 

The project consists of diversion structures across the tailrace sburn hwn 
VUHP station on the river Varahi. The water would be conveyed 
ultimately across three penstocks which feed it to rhree 7.5 M W  turbo 
generator units. Subsequently, water would be released through a 330 m 
tailrace canal. The diversion structure would have a height of 7.5 mt. The 
river banks at this place are steep. All the project const~ction is close to 
the river and do not encompass any fots t  land. These features ensure that 
there will be least submergme of vegetation, thereby minimizing the 
methane emission. 

6. Sustainable Development o b ~ a s p e c l s  
The project location is 2 KM downstream of the Shivasarnudram village 
and does not have any inhabitation. This means that the project does not 
involve practically any rehabilitation and resettlement issues. Since the 
water collection and flows in the project arc not likely to result in my  
reservoir that may affect the geological profile, the project would be safe 
h m  seismological point of view. The project would directly employ local 
people and the power generated would support i n d h a l  and commacia1 
activity in the Mandya district. Thus, it would result in ancillary benefits 
to the local population. 

e. Hosi country Government (GOI) objectives 
Government of India, Ministry of Non-Conventional Energy Sources 
(MNES) and the Kamataka state Government have been encouraging 
addition of power generating capacity based on renewable sources of 
energy. Under the schemes of MNES, small hydroekcmc power 
generation ( ~ 2 5  MW) has been promoted as one such option. The powa 
policy of Government of India stresses electrification of villages through 
renewables. It also encourages decentralized power genetation as a means 
of strengthening and stabilization of the power grid performance. The 
proposed pmject meets all the essential requirements and has therefore 
received approval from the state level nodal agency of MNES i-e. 
Karnataka Renewable Energy Development Ltd. (KREDL). 

3. Business as usual or Baseline identification 
This section describes the existing power supply situation in the state of 
Kamataka where the power generated by the project is fed. 

a h j c d  Boundary 

The pmject is expected to generate 108 million kwh of power in a 90% 
dependable year. The power plant has a capability of generating 11 8 
million kwh power corresponding to a plant load factor of 54.8% which 
is quite attractive in comparison to the other existing hydro power projects 
in Karnataka. The state had an energy deficit of 12.5% and a peak shortfall 
of 17% in the year 2001 -02. Additional power generallon capactty is k ing  



built through both conventional and non-conventional sources. The power 
supplied by the project is most likely to be consumed within the state. 
Each unit of power supplied by the project would, therefore, replace an 
average unit supplied in the state. The relevant project boundary for the 
project on supply side is the state power grid. 

Karnataka power grid is a part of the Southern Regional grid. The power 
supplied to the consumers in the state is drawn from a variety of sources, 
KPCL own generation, private producers, purchase within the southem 
region from other states and purchase from central power utilities against 
state's share. During discussion with KPTCL i t  was understood that its 
policy is to purchase all the power available within state first. Thus, when 
an additional unit is available it will back power from central power PSUs. 
In other words, the marginal unit is the power supply from these sources. 

On the demand side that is generation side the project boundary consists of 
the existing VUHF' project and the catchment area of the river Varahi. 

b. Relevant baseline methodology/scenarios 
Baseline is defined as the scenario in the relevant project boundary that 
would have prevailed in the absence of the project. It is also referred to as 
"business as usual" scenario. There are two possible methodologjes to 
decide the baseline in situations like this. a) Average of weighted average 
emissions of all generating sources sewing the system, excluding those 
which do not result in GHG emissions and the weighted average of recent 
capacity additions defined as the lower of most recent 20% of plants built 
or the 5 most recent plants; and b) The weighted average emissions of the 
current generation mix. The first approach is complicated and depends on 
availability of data. The second approach on the other hand is easy to 
understand and estimate, as adequate data is available from regular 
channels. Sometimes the plants under construction and planned are also 
taken into account. In view of the above, the second approach is 
suggested. 

c. Time dimensions of the baseline 
India has an overall installed capacity of 107,534 MW as on March 31, 
2003 (MOP Annual Report 2002-03). This includes 76,525 MW thermal 
power and 26,660 MW of Hydro electric power. The balance is from w~nd 
(1,630 MW) and nuclear (2,720 MW). As per MNES report the total 
installed capacity based on small hydro power projects (up to 25 MW) is 
1,450 MW amounting to 1.35%. The total potential for generation from 
this category in India is estimated at 15,000 MW. Thus, about 10% of the 
potential has been tapped. it can be concluded that in the foreseeable 
future, small hydro power will not form significant proportion of the 
baseline. Large size hydroelectric power projects which form about 23.5% 
of the total installed capacity should not be included in the baseline. While 
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these projects lead to high amount of GHG emissions, it is ratha d i f i u h  
to calculate exact amount due to lack of developed methodology. 
However, the non-inclusion will make the estimate more consewative and 
reduce chances of "gaming". 

d Annual/p&odic estimations 

In view of the above status of implementation of projects, the baseline 
emissions will not change practically. Therefore, it may not be necessary 
to revise the baseline estimate at least during the firs1 ten years in which 
investors are likely to purchase the c d t s .  

e. Baseline case emissions &'motion 

Based on the methodology presented earlier and data collected fhnn 
various sources, the baselioe GHG emissions were estimated. The 
summary of the same is presented below. 

C02 Emissw~~~from powrr wed tc rhe state grid 

The requirement of power in the state is met through own generation, which 
includes coal fired thermal and hydroelecbic power plants. In addition. the K P K L  
purchases power from the central public sector power generating companies. in 
accordance with its allotted share. This is a mix of thermal, hydel and nuclear 
power. Based on the respective capacities, it is found that thermal power 
contributes about 34% of the capacity and 66% of the hydel sources. However, 
based on the statistics of power generated and purchased for the last three years 
2000 - 02, it is observed that in 2001 of a total 49.255 MU consumed by the state 
grid 63.3 % was supplied From thermal sources, mainly coal fired plants 35.7 % 
from hydel and balance 1.0 % by nuclear sources. The thermal plants a majority of 
which are based on high ash Indian coal use sub bihuninous variety coal as fuel. By 
and large the plants are old and exhibit conversion efficiencies in the range of 25- 
30%. For conservative considerations this is assumed at a level of 33%. Indian 
electric power grid especially at the sub transmission and distribution levels. which 
operate at low voltage ratings of 33 KVA and 11 KVA, exhibit high oammission 
& distribution losses, sometimes in the excess of 40.4 However. since the 
proposed project will also feed power in the same grid as the conventional one's 
this is not significant for the analysis. 

The emission factors of these plants have been assumed on the h i s  of IPCC 
methodology (as discussed in: UNEPIOECDfiEAIIPCC 1995) for India. which is 
also being followed by several mullilateral institutions like The World Bank. The 
emission factor of thermal power plants using bituminouslanthracite coals from 
India is 26.2 tons CarboflJ. To be on a conservative tide, even though many of 
the hydel plants of National Hydroelectric Power Corporation (NHPC) are large in 
size i t  is assumed that they do not lead to any indirect GHG emissions. Afier 
considering the above mix of supply from various sources as mentioned above. the 
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weighted average emission factor of the Kamataka state grid is 16.6 tCnJ. From 
this analysis it is clear that Karnataka grid is in fact one of the grids which exhibits 
a well balanced thermal: hydro power mix and emission reductions that can be 
achieved by green energy projects will be the least. 

4. GHG mitigation potential of the project 
The proposed power project would use a natural source of energy, i.e. energy in 
the flowing river water. Moreover, the proposers have taken great care in design 
to ensure that the submergence on account of the project is minimal. The land 
area under forest around the project site is almost nil. These factors ensure that the 
emissions of methane due to submerged plants/vegetationhiomass would be 
negligible. Therefore, it will be reasonable to assume that the project does not 
have any GHG emissions. 

The GHG emission reductions from the project would be: 

GHG Emission Annual Units 
Annual GHG Reduction = per million X fed by the 

k w h  of the Project million 
baseline k w h  

As discussed above the GHG emission per MU or the emission factor of the 
Karnataka grid is 664 tC02 per MU under the assumptions discussed above based 
on the average energy fed by various sources for the past three years. The project 
is expected to export 108 million kwh to the Karnataka grid each year. Thus, the 
expected Annual GHG reduction from the 22.5 MW project would be 71,706 
tC02 p.a. or 71,700 tCO2 p.a. 

The above methodology, based on weighted average emission factors of the grid, 
is in conformity with the one for grid feeding small scale projects as specified by 
the CDM Executive Board of the UNFCCC. 

5. Monitoring & Verification 
It is very crucial to monitor and verify periodically the actual emission reductions 
achievable by the CEPs. There are two sides of this M&V, one to ensure that the 
baseline itself does not change significantly and second the project performs as 
envisaged in the design. As discussed in detail earlier the composition of entire 
RE based power generation is not likely to be significant in the foreseeable future. 
Therefore, the former is taken care of to a major extent. It is therefore important 
to measure the performance of the project in detail and with greater accuracy. 

Performance of projects generating power for export to utility grid can be easily 
measured based on electric power generated and supplied to the grid. The 
proposers have signed a power purchase agreement with KPTCL, specifying the 
Metering and Billing clauses. In fact the project's revenue entirely depends on the 
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metering. The PPA provides for meters and check meters meeting p r e s c r i i  
standards and accuracy class. Thus, PPA provides the procedure of measuring and 
invoicing of the meter reading and also maintenance of the metm. 

The following M&V mechanism is suggested: 

it is proposed to vest the responsibilities of monitoring the parameters identified 
earlier in to an interdepartmental group consisling of representatives from quality 
control, production, maintenance and strategic planning departments, which shall 
inter olio 

Meter and record the power generated and sold to the grid 
Keep track of source wise power supply in the southem electric power 
grid and the status of completing the National Gnd 
Measurdkeep record of rainfall in the catchment area of tbe project 
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2. Synopsis 

m 
1.00 The development of Power Sector until recently in India has been 

primarily with the State and Central Governments with very little 
I 

participation by Private Sector. The country faces an energy shortage of 

around 7.8% and peak load capacity shortage to the extent of 13%. The 
I 

situation in Karnataka State is no better and is hindering its economic 

growth. In order to mobilize more funds for development of the Power 
I 

Sector, Government of Lndia has framed a policy to permit private sector 

participation in the development of the power sector. Under this policy, 
I 

M/s Sandur Power Company Private Limited has been allotted by the 

Government of Karnataka: the implementation of the Varahi Tail Race 
II 

Mini Hydel Scheme with an installed capacity of  22.5 MW, with an 

annual average gross generation of 120 Mu. m 

2.00 River Varahi is an important West flowing river of  Karnataka State with 
P 

large hydel power potential situated in Western Ghats. Power 

development in the Varahi Valley with an installed capacity of (i) Mani 
I 

Dam Power House 2 x 4.5 MW (ii) Varahi Underground Power House 2 x 

115MW started in 1982. The Varahi Tail Race Mini Hydel scheme would Lr 
be the last but one in the Varahi river Valley, the last one being Varahi 

Irrigation Scheme with 8 MW power potential. m 

3.00 Varahi Tail Race Mini Hydel Scheme utilises the tail race discharges of 
I 

Varahi Underground Power House and the available head between this tail 

Y 
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race and FRL of Varahi irrigation Dam for generation of power. The 

pmposed scheme comprises of ihe construction of (I) a diversion weir 

across Varahi river just downstream confluence of river \'arahi and tail 

race of VUGPH, (ii) a gravity type intake (iii) a 2290111 long. 7m dia 

horse shoe shaped head race hmncl (iv) 22m simple type surge tank (v) 

7m dia penstocks tunnel (vi) 3 Nos. penstocks (vii) a power house in 

which three standard vertical shaft type MI Kaplan turbines of 7.5 MW 

capacity each are proposed to be installed (viii) and a tail race joining the 

Varahi River on its right flank. 

4.00 The tola1 estimated cost of the scheme inclusive of Transmission Lines 

according to the price level of the year 2001-02 is Rs10590 lakhs. The 

civil engineering works are estimated to cost Rs.5204 1aIch.s and the 

electrical engineering works including Transmission lines arc estimated to 

cost at Rs. 5386 lakhs. The completed cost of the projecl inclusive of 

escalation in costs during conshuction and financial charges is placed at 

Rs. 12953 lakhs. The project can be implemented in 30 months. 

5.0 The cost of energy generation as per GOM. of India norms is Rs.3.13 per 

unit with ROE in the first year for a net annual generation of 1 18.80 mu. 

The sale rate of energy is Rs.3.85 pa unit, during the fin1 year of 

generalion as per the PPA norms. 

6.0 From the Detailed Project Report, now presented. it would be obsen*ed 

that the project being implemented in a hilly terrain of Western Ghat 
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L 
devoid of infrastructure facilities. To reduce the acquisition of Forestland 

to minimum HRT has been proposed as Water Conductor system in l~eu  of 
I 

pond age envisaged by KPCL. Provision has been made in the HRT to 

handle ultimate discharge capacity of 122 cumecs to operate in 
I 

synchronizat~on with VUGPH when two more units are added later by 

KPCL to improve the peak load operat~on of the generating station. 
I 

Correspondingly space provision have made in all other components of 

civil works resulting in increased cost of civil works. In spite of all the 
m 

above, availability of 61 % of PLF has increased the annual average 

energy generation to 120 MU for the given installations. On the whole the 
I 

return on investment is high and attractive making the scheme technically 

feasible and economically viable. m 

7.0 In the context of the power and energy shortage in the State of Karnataka m 
and the ever increasing demand for more electricity, the implementation of 

- 
Varahi Tail Race Mini Hydel Scheme is very essential to partially meet iC 
the shortage of peak power and energy in the State of Karnataka. The 

significant aspects of the Varahi Tail Race Mini Hydel Scheme are. I 

(i) There is an assured available net head of about 36 to 47m. I 

(ii) The project being situated downstream of VUG Power Station is 

assured of continuous availability of water from the tail race of Varahi L 

Underground Power Station, which is presently run as peaking station. 

m 
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(iii) In addition, there is availability of  considerable inflow from che 

independent catchment area also. 

(iv) The Project is economical and provides adequate income generation to 

meet all financing commitments and provides adequate return for the 

invesbnmts. 

~p - -~ 
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EXECUTIVE SUMMARY 

Himachal Pradesh is endowed with nearly 21000 MW of hydro potential, including about 

1700 MW in the Small Hydro Section (projects upto 25 MW capacity), in its tive river 

basins. Having harnessed only about 4000 MW till date, the Govt of Himachal Pradesh, with 

its renewed set of incentives has encouraged participation of the Private Sector. Thrust has 

been laid on the development of Small Hydro Projects (up to 25 MW capacity)~ 

Govt of Himachal Pradesh selected Cosmos Consulting as an IPP for the implementation 

of Tirthan Hydro Electric Project having an estimated capacity of 3MW in the Private 

Sector on Build, Own, Operate* Maintain (BOOM) basis. 

Memorandum of Understanding (MOU) between Government of Himachal hadesh and 

Cosmos Consulting has accordingly been signed on February 21, 2000 for the investigation 

and implementation of Tirthan Hydro Electric Project in Kullu District of Himachal Pradesh. 

Promoter 

Cosmos Consulting has been promoted by Shri. K.L. Chugh, Chairman Emeritus, ITC 

Limited, (a Rs.9000 Crore Company). 

Mr K L Chugh, Chairman Cosmos Consulting is a widely recognized professional known 

for excellence in management leadership. Mr Chugh has stewarded and guided the ITC 

Group for well over 25 years, has won laurels and received a number of international & 

national awards for commendable growth of all the institutions, he has been associated with. 

Consultants 

Cosmos Consulting has appointed Dr Hutarew & Partner (India) Private Limited. an 

associate of Internationally renowned, Germany based Consulting Organisation. as 

consultants for preparation of the DPR. Dr Hutarew & Partner have also been responsible k)r 



S q m v k i i  of Detailed Surveys of the Row Site and Detaikd Geological Invcsliga* 

that have been undertaken for pepantion of tbc DPR. 

Project 

TirUua Hydro Ekctr ie  Projed (HEP) bag bcm tootemplatcd as a m w l - r i v a  scbew. 

The Project envisages tmqmthg water of Tizhn Riva (a tnitary of Beas River). through 

. a hmnel approximately 2.9 Km long to utilize a aet head of 107.76 Mtrs. 

Detailed Surveys and Gedogial Iavestigatiou for tbc schane have been canied out from 

Mpnh' 2000 to January ' 2003 for prepamtiOD of tbc DPR Discharge Site to modoa Hydro- 

mdeordogieal observations was set up in MPch' 2000, to obEaia disch.rge dm for Iwo ku, 

seasonsandthemonsoonscason 

Power House for the TLtban SEW is proposed in Sidbwan village near Banjar town oo the 

State Highway Aut - Banjar - Bathad. 7 % ~  Rojd cnvisagcs to otilize a Net Herd 01 

107.76 Mh, at a design discharge of 9.90 mmea for a capxily of 9 DfW . 
It is estimated that in a 75 % avrU.Wity yur, tbc pro+ will poduce -Hi a m g y  of 

about 52.88 mill in aaits. 

~oahretiom of the bj6a is pknncd to during ird quarter of 2004 md it is 

aimed to complete the construction within 42 moathr  

Capital Cost 

The scheme is estimated IO cost about Rs. 49.93 more. Ihc Capital Cog pa unit of energy 

generated in 75% dependabk year works out to Rs. 9.44 pa unit. w h i  is complnbk to 

other SHPs in hilly areas. 

Sale of Power 

HPSEB offers a rate of Rs 2.25 pcr anlt for projats over and above 5 MW apaciy. All the 

financial calculations am, therefore, un icd  OIJI using (hc selling pricc of Rs. 2.25 pcr unit 



Supervision of Detailed Surveys of the Project Site and Detailed Geological Investigations, 

that have been undertaken for preparation of the DPR. 

Project 

Tirthan Hydro Electric Project (HEP) has been contemplated as a run-of-river scheme. 

The Project envisages transporting water of Tirthan River (a tributary of Beas River), through 

- a tunnel approximately 2.9 Km long to utilize a net head of 107.76 Mtrs. 

Detailed Surveys and Geological Investigations for the scheme have been carried out from 

March' 2000 to January ' 2003 for preparation of the DPR. Discharge Site to conduct Hydro- 

meteorological observations was set up in March' 2000, to obtain discharge data for two lean 

seasons and the monsoon season. 

Power House for the Tirthan SHP is proposed in Sidhwan village near Banjar town on the 

State Highway Aut - Banjar - Bathad. The Project envisages to utilize a Net Head of 

107.76 Mtrs, at a design discharge of 9.90 cumecs for a generation capacity of 9 MW . 
It is estimated that in a 75 % availability year, the project will produce annual energy of 

about 52.88 million units. 

Construction of the Project is planned to commence during last quarter of 2004 and it is 

aimed to complete the construction witbin 42 months. 

Capital Cost 

The scheme is estimated to cost about Rs. 49.93 crore. The Capital Cost per unit of energy 

generated in 75% dependable year works out to Rs. 9.44 per unit, which is comparable to 

other SHPs in hilly areas. 

Sale of Power 
HPSEB offers a rate of Rs 2.25 per unit for projects over and above 5 MW capacity. All the 

financial calculations are, therefore, carried out using the selling price of Rs. 2.25 per unit. 



Supervision of  Detailed Surveys of the Prow Site and D&kd Geological InvedgaDiom 

that have ban undertaken for pqmation of the DPR. 

Project 

Tirtban Hydro Ekehic Project (HEP) bas been contemplated as a run-of-river icktn. 

Shc Project envisages hamporting water of Tirthan Rivcr (a tributary of Reas River), through 

- a tunnel approximately 2.9 Km long to utilize a net head of 107.76 Mtrs 

Detailed Surveys and Geological lovest igat i~~u for the %bane have been carried out hwn 

Mareh' 2000 to January ' 2003 for preparation of thc DPR Discharge Site to conduct Hydm- 

m e t m l o g i u l  obsavations wrs set up in Much' 2000, mobtain discharge data f a  two km 

s-easo~~ and the monsoon season. 

Power H o e  for the Tirthan SHP is proposed in Sidbwan village near Baojar tom oa 

State Highway Aut - Banjar - Bathad. The Roject envisages to utilize a Net A u d  of 

107.76 Mtrs, at a design discharge of 9.90 cumca for a gmmatioi~ capacity of 9 M W  . 
It is estimated that in a 75 % availability y u r ,  the project will produce ammul eargy of 

about 52.88 millimn nnitr. 

Construetion of the Project is planned to commence during last quarter of 2004 and it is 

aimed to complete the construction within 42 months. 

Capital Cost 

'The scheme is estimated to cost about R s  49.93 erore. The Capital Cost pa unit of energy 

generated in 75% dependable yemr works out to Rs. 9.44 per unit. which is awnparabk to 

other SHPs in hilly areas. 

Sale of Power 

HPSEB offers a rate of Rs 2.25 per unit for projects over and above 5 M W  capacity All thc 

financial calculations are. therefore. carried oul using ihc selling price of Rs. 2.25 per unit. 



i 

Financials 

The project has Debt Service Coverage Ratio of 1.6. Loan will be repaid within 8 years after 

commissioning, Project IRR is 16.1 % over a period of 1 5 years 

TmI#na HE/' (3.rJ.U MW) Frccutiwu Sumnwrr-t, /',8.,y i a,/ ~1 

1 '~ ,>~~~~>1< . r .  ~',>.vt,to3 f ' ~ ~ ~ 8 . ~ z , / ~ 8 , t g  ( '~ , ,~~t , I ! ,w , \  I>, 1 1 ~ ~ 1 ~ ~ r ~ ~ ~ v  ,C l ' t t , - t t~~~r  11, /'>.t / . I , /  



W 1 

SALIENT FEATURES 

1. 

(i) 
(ii) 

(iii) 

(iv) 
(v) 

-. (i) 

(ii) 

(iii) 

3. 

(i) 

(ii) 

(iii) 

(a) 

i) 
ii) 
iii) 

iv) 

State Himachal Pradesh 
\ 

District Kullu 

Village Banjar 

Access Road 29 km from Kullu Town. 
Geographical Coordinates of nearst 
major town (Kullu) 
i) Longitudes 77' 07' E 

ii) Latitudes 31' 39' N 

RlVER CATCHMENT 

Catchmeat 

River 
374.q. km (upto divasioa anh site) 

Tirthan 

Tributary Tributary of Beas 

FIYDROLOGY 

Catchmmt area of the streinn I Nala 374.0 sq. km 

Dependable yield 
(whnever applicable) 

NOI applicable 

Climate data Muimmm MUmmm 
Atmospheric Temperahtrc CC) 30' C o0 c 

HIGH HEAD SCHEME 

Diversion Structure (Head works) 

Type of Stntcture 

Length 

Maximum Discharging Capacity 

Gates 

Number of gates 
Type of gates 

Size of gates 

Boutda Type Weir 

42.25 rn 

1235 cumecs with 4.6 m dcplh of llow over 
the crest 

1 nc. at Intake & 2 nos. a1 Bottom Ou~let 
Vertical Li A Gates 

Intake 4.0m (wide) x 4.5m (high) 
& 
Bottom Oullel: 4.5m (wide) x ).Om (high) 



(b) Water Conductor System 

I .  Intake &Approach Channel 
Length 

Size 

Bed Level 

i 2. Desilting Tank 

Type 

Length 
Width 

Depth 

3. Cut and Cover 

4. 

1) 

i i) 

iii) 

v) 
vi) 

( 4  
i) 
i i) 

iii) 

iv) 

v)  

(4 
i) 
ii) 

iii) 

T-Re 
Length 
Size 

Gate 

Power Tunnel 

Length 

Shape & Type 

Size 

Thickness of Concrete lining 

Design Discharge 

Surge Shaft 
Type of surge shaft 

Size of surge shaft 

Max. Up Surge Level 

Min. Down Surge Level 

Lining 

Penstocks 
Number 

Diameter and thickness 

Length 

Dufour Type 

116.0 m (including uls Sr tlls rr;~nsitions) 

13.5 m 

5.0 m 

D - Shaped, RCC Construction 

51.1 m 

2.2 m x 2.7 m 

1 no., 2.2m (wide) x 2.7m (high) 

2917.4 m 
D - Shaped Concrete lined Tunnel 

Width = 2.2 m, Height = 2.7 m 

150 mm 

9.90 cumecs 

Restricted Orifice, 934 mm diameter 

Diameter of 4.0 m 

EL 1412.65 m 

EL 1379.08 m 
300 mm thick RCC Lining 

1 no. 

2000 mm dia, 10 mm thick 

322 m (from surge shaft to center line of 
Grit) 



iv) NO. of Bihnution at lower d 

V) Inv* Level at inlet 

vi) Design discharge 
vii) Material 

Two Bifurcations yielding thra pipes of 
I I SO mm dia each. 
EL 1386.50 m 

9.90 cumecs 

ASTM 285 Grade "C" 

6. POWER HOUSE 

ti) Type Surface 

(ii) Head (m): 
- Gross 
- Dcsig 

(iii) Si of power house: 
(a) (m) 
(b) Width (m) 
(c) Height (m) 
(d) Machine Hall floor level 

(iv) W e d  capacity 3x3000kW 

(v) Turb'me (s): 
- Type 
- Number 
- Capacity 

Horizontal Francis 
3 nos. 
3000 kW 

(vi) ~ y p e  of G-IO~: Syochronous , B d m  Type 

(vii) Powex house crane I lifting tackle EOT Crane, 20 T capacity of nuin bmk 5T 
capacity capacity of auxiliary hook 

7. TAILRACE 

(1) slllpe Thnx Rectangular RCC duas emanating 
tiom each unit and merging logaba in a 
rtcmngular open channel 

(ii) Length irom centre line of units 85 m 

(iii) Tail Water Level EL 1278 m 



(iv) Number of draft-tube gates 3 nos., Vertical Lift gates. 4000 mm (wide) 
x 3550 mm (high) 

8. 

: (i) 
(ii) 
(iii) 

(ii) 

(iii) 

POWER 

Installed capacity 

Seasonal (max.) power 

Total A M U ~  energy 
- 50% Dependable Year 
- 75% Dependable Year 
- 90% Dependable Year 

Voltage level - 1 Basic undulation 
level 

No. Of bays 

Size 
(a) Length 
@) Width 

58.06 million kwh 
52.88 million kwh 
37.04 million kwh 

One 

Tirrhsn IIEl'1.lr.1 11 MW) Bal i r~nt  Fcrrlar.a.r. I',,,qc J #.I J 

1',-,,,,,8,r~.r (i,\,,,"\ (b,r7,,Cia,g ('0,,.,"1l,t!,l.! l>r l l " l ' , r~ t%~ <G l',rrltt,~r ( 1 )  /'>.I I.#</ 
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i Ref : MHIPMCIMSWII 1 Date : 22/09/2003 

The Commissioner 
Pune Municipal Corporation 
PUNE 

J 
Sub : Additional Information for Power Generation Project from 10 & 20 TPD 

MSW on BOT bas~s at Aundh & Katraj 
> 

Dear Sir 

Reference meeting of the BOT cell on 16th Sept 2003. 
The additional information required by yo;ir.is submitted as undef:-- 

, 
1. Sharing of Carbon Credit - 

The detail working of the carbon credit is enclosed. Carbon credit factor 
has been taken for combined 30 TPD Power generation plant by Louis 
Berger Grwp. New Delhi. Please note that these are approximate values 
and will only be available to us once approved and sanctioned. As per the 
calculations the carbon credits available per year will range between Rs. 7 
to 10 Lacs depending on the rate per ton of carbon. We are willing to 
share this with Pune Municipal Corporation in the ratio of 65% to Mailhem 
and 35% to Pune Municipal Corporation. 

2. Sharing of Subsidies from M.N.E.S. - 
i Presen~y there are no subsidies for the project as the policy has not yet 
! been notified by M.N.E.S. (A copy of their letter is endosed). However if 

any promotional capital subsidy is made available for the project Mailhem 
is willing to share the same with Pune Municipal Corporation in the ratio of 
75% to Mailhem and 25% to Pune Municipal Corporation. However please 

I note that if any specific subsidy is made available for providing land at 
> nominal lease rent and MSW free of cost at site, 100% of the same will be 

handed over to Pune Municipal Corporation. 

3. Transfenng of the Plant after 10 years - 
We had carried out the financial projections for ten years as per the 
requirement of financial institutions. We would certainly like to run the 
plant for the next 10 years. However if Pune Municipal Corporation is keen 
to take over the plant afler 10 years, the minimum cost which Pune 
Municipal Corporalion will have to pay to Mailhem along with the likely 
profit per year is given below - 

Page I 01' 2 



- 
c) Mli lhsnEng .marrPrtLtdhn .grrrd~m$a ,ra~~&epro imor~wnkq 

basis but opmn md rruintain it for thc n a t  t r n  years. 
d) income gavntcd fmm wfc of powcr n d  organ*: manurc will lr a l k  ta, s a  o i i  

t he  loan r c p p a l t .  

e) 80% wcdaated depreciation will n i k t  the lnhilitics of the i in:u~+-cr~ 

P d t  Shvin~ wicli Punc Municiaal Comomiio~~ 

- Wc would like the Punc Municipal C.~cpor.~rre~ t,, k r c p  in mind thr i..:l+ ... 
a) nn bung plot pn,@ u ~ d  first g . 1  81.. L I ~ W I  in 1 a i 8 ~ .  w*tl* - ' i t , . <  

hccn abk to amvincc thc rs~,at~t~tc ~t.+l,~i~tv oi tlw prc>r i~  I . .  . . ~  a .  . i t t < l  

financial insijtdons. I t  is pcrtlnctil to, t rw~~ t~on  thc apprr,xcll . , I  1 1  11 - : . I .I' 

financing thk w t  as per thclr ictttr (I1l\. t t r r r v y  c~ukKcxi). Wr I,. ..% 4- . .. ,.\\ .tnl 

to Pune MrnlapJ Gxpontion i a h t t ~ ~  thc n~itiltivc u e n v i .  m I I > I  I. I. 11, r i. .r 
Public Prisltc Plctnarhi. 

b) n K h c h l p m i e c t i o n r n \ d c W o n w a p c r L K c g ? h K d a t V ~ a n d t h c  
xccptmce of miff for sak of ekctricity and orgrnic manure indicatfs very liniitai 
rmrginofdhectprohttothefimncrn A p h o t ~ ~ f t h t o r d a r J u ~ i V + ~  

proja is Jso ardoded to rubstathtc die cost of the poica ind;atcd tn r l x  t r d i ~ n ~  
economic fclsibiliry rrpuh 

c) W e  bl ix that Punc municipal Carporation's sham of protit d bc in tcrsits of 
saving of d i d  and rmnpower on account of reduction of 4 &ips o i  &Jt I t ~ i u ~  
Cur;cr from Ka- to DevKhi Uruli. 30 liacs of Diad pcr day and rrwrlluucr 

saviig b likely to result m saving of Ks. 3jn.m/- pa mum: 
d) Punc Mun.+ Carpontion is likclv to h o ~ c i ~ t  from saving in dectrictt?. for 11.: I'hl'l 

dcpt  and ITPe strtion. 
c) Punc MuniapJ Corpontion iS l ikely to gcr onc time p t  fa pranotur): MSW 

pro* from hfininsq of Ncm-Cnnvcmtiotml Energy (MN.ES) Fbct mrount will 

only be known once the new policy is d MN.DS. The yJac). is 

=I-& w- 
1) From the f a d  p+&ms i t  will 1w san  that, thcrr is rm scope for d ~ r r t  s11.1ny. 

of pmfio u n k  hnc Municipal (:oq-mrrtr,tl a h  wan6 to c011hilwtc A d3.1~. to 

M./. rplity and gct 12% on in rcs t t~n~ i~ .  

\\'c arc sure 11-t aftrr giving d w  col~ridcr.nts.w~ I * ,  titv Jmvc pints awl t b i r x  *tat., .rc.n,*nr 

our tcchno c c ~ n m i c  decjl, wc will lx 111 ;I lxsi iu,~~ to mmpktc od~cr iortn~~lntm~ i,.r 
cwccutioll of t l r  pro$ 

' I l i a t ~ h i ~ ~ ~  YOU 
'I'CICI~S i ~ i t l ~ i ~ l l y  

litrcctor 



MAILHEM 
ENGINEERS 
PW. LTD. 

Ref: MH/KWlT/PMC/07 I>;~tc : 25/08/2003 

'fie Municipal Cmmrnissioner 
Pune Municipal Corporati011 
Pune 

Sub : [Zor~ydin~ofTechtro  l'ro~iomlc I)ct.ils For Pourcr C;cncr.r:h,~t ! r .  .:;, : I  : .  j S 8  i x r  t h y  
I1rcsortc<l R1S\Y' . ~ t  t;atrai on RO'I' hzq~s 

UGW Sir 
\S'c arc dad to kncnv that yuu liavc .~t,.c.!r~<~l i l l  principle to set ti!) :I:. ,,i 1 %  > ' I  
hsb. T)lc tcrhno crono~nic dctils .tr< C - I I C I .  BXL'I i o r  your pcrus,~!. \\ c I .  . .  . i 
hi~hlight certainpoints on the alx,vc stri,ict:r :- 

'Ihc plant will be the fist  o i  its k111d on lKYT basis and could l,i: .t ~rcnd stttcr tor 
Deccntnliced disposal of MSW l~ascd on the principle oi Disposal or Wastc at  its 
Source of Generation. 
Ti1 date, Companies with foreigh technology, have signed agccmcnts for Powcr 
Generation from 300 Tons and nmrc MSW per day. 
We (Mailhem) have been able to put up the propsal for Powcr <;cncration irom 20 . , Ion pcc day bccausc of d 1 ~  following rcnsons : 

a) Ours k an indqcnously dcvclopcd tcchnolw. 
b) .Sqregdted (prcsortcd) htS\Xr IS lxitig I I U ~ C  available ar sire by I'une Municipal 

Cmcporation a5 per thc dircct~vcs of the Supreme Court. 

c) Jand will bc alloted I)? I'unc Municipal Corporadon o n  nirrm;~~.tI  rolt (al~n&st 
frcc) for aminirnurn pcriotl OF ~ C I I  yews. 

) Wc + bainir~g expcricncc in setting up demonstration powcr gcncratioii project 
for 20 'TPD of Vcgctablc and Shuglitcr House Wastc at \'ija>~vad.~. Municipal 
Corporation. 'lhc main digestcn have bccn completed at. site. 'ihc plant b to be 
commissioned by Nov / t>cc 2003 on rcccipt of Riogas F.11ginc from Aushia. 

c) I'romulgation of 1:Jcctricitv Act 2003 whiclr cnal)lcs Xt;l;linrrn I., +;II I'PA 
(l'cnvcr I'urd~rrsc Agrcctncnt) Jircctly with tlrc consulncrs ; I I ~ C I  ;elai, dccidc the 
hriff ratc & tbcrcl)p SIVIII!: i t1  tlic cost t ) i  setting up :111d i ~ ~ ( l ; t ~ ! !  IIIC oilwcr inh) 
h.lSI<l3 gr;<t. 
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WORK ORDER 
.I 

Sub:V$ayawada Municipzi C;htrttio~l - .%xkirg up ~i m p i ~  l?alc lib(> 

Mcdrnuh %I icr rowor km wgccablc v ~ a n t c  s l ~ l  

Shghta  hwac was& in Vijayawada - I.--. .&=d.@ .,,w,a Piiii-i For tumkcy c x ~ u t i o i i  

Rcf: I )  Ten& Nosicc No. Rc.NaEE-33W datcd 2445-2001 
2 )  NoMIEQlP~'Xt.'l4 h k d  E-OE-MOZ frcm ).'J. Maithan L - - Enginam PLi* limibed, h c .  
3) V M C  CoMdl Reeolution No.1045 6t3d 21-03-2002 
4)Lcaa No.PMC/I S%Wegdableh*iLD dated 214%2002 horn Nat~oml Y 

R i g y  Board, U.N.E.S.. Ncw Ddhi 

.....a 

Wdrefcacncc to 1 to 4 citcd &ow, Ihc work for'Sctting up cf High k k k  
Bl b m c l h d a ~  Pknt for P o w  Guxaatht 6ran vcgctabk mart;d waatcr rnd rlavghta 

sz ki Vijayawroi" on tunrLcy coi-\lrau fm dctailcd c n ~ m a m n g  
~ ~ ~ ~ F ~ a ~ C a a t r u c t i ~ ~ ~ ~ , E r o c ~ T m t i n g C ~ s ~ i o n i  - 

W. Md rmintauncc of hacmbi~; High Rae Biomclhrmh Ptml including 
Ci*4MahmhI,El&triul piping md i n t n t i n e a ~  works wmpkto fa Chc pro* 
hded by U N E S .  unda UNDPIGEF . L ~ ~ u J  pogrumac, the lowst and qualified 
bdcscr MIS MACLHEM Engintcn Privrtc L h k d ,  Punc is haraith awardal the W c y  
coillr.ct for cxccution of the pjat for r (otsl contract uwt of rtr.303.45 lakh (Rupocu 
Tl.rcchllrdnd and d\rcc lakh md forty f h t  tbuad  only). Thin COIIIIXC cost i s  mnchsivc 
of dl Central md state GowmmmItr tax- md du(iu incloding rpFliublc w d ~  mntract 
lax. cxcisc duty md other rpplicablc municipll (ua oxccgt custom duticl e r n  import of 
145 kW Gas Enginc with in built Cogcndon unit tad otha usociatcd a w a s o f k s  Thc 
projccc execution bid bc c a n p l d  for commi.olPing , @on mtl rnain~cnacc 
with in om yur fmm chc date of lgracmcnt OpaAon md nuinlarmcc r l r d d  bc donc 
for I2 months af ta  conrmiasioning of thc pjcct 

'Ihc Chm n quc.bd to m d  C ~ c k  m x ~ c m c c  wid1 in 7 6p md to cnrx tn to 

I agamcnl with in IS days of racicpt of chir waL orda ducly producing Dank Wu. .-?kc +( 

15% o f t o d  con~~.d cost with r vddrcion paiod of otrc ycar. /' 
-1 AVAILABLE COPY &/ 



I Setting up of High Rate Biomethanaii.*v System I 
I 

For Geilrration of Powc:- I 

20 ton per day of segregated organic biodegradable 
-*- Municipal Solid Waste (MSW) 

At 

Katraj Garbage Transfer Station, Pune 

For ~- 
Pune Municipal Corporation. Pune 

On Build - Operaie - Transfer (BOT) bas is  

BY 

k?;?ai!kem Engineers Pvt. htd. 
Pune 
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TECHNOLOGY S-D / 

Plant Gpaaty : 

TO trclt ZJ ton pa day o i  ~ w t d  6- O-K waste lakc VCXC~APIC rrmte 
waste, food w v t c  from hot& and rcs;dcnt;;ll ic- at Katra, <;.4rl>.q.~c Ir.tw.tcr itntlon. Pune. 

Salient Futures of l e  Bibmuhamation Tcchnobgy offered : 

Among thc various c o n f ~ r a t b t ~ s  oi 111c r n c t t w r  d.s-s~crs. \ \ l i t , : .  I 
. 

3 8 %  ~ ~ ~ ~ J I I A U I I  

qu ipment  m thc  and^ trcnrmcr~t p b ~ r  & t p ,  Upt11,w , \g l . t<  t . . : . .  ..*:.b.c 13lnttlcr 

(UA5B) & i  of thc rncthvrc digester has l ~ ~ < r r n c  a \.<? lvs~wr!. : :  9 Carr~c tllr 

in troduch  of hcsamc by Dr. I c t r t n ~ ~ h  oi h c  Wxgneighcn Cintvcrx~r~ 11, IIK h c . t l ~ c r t . ~ t ~ ~ l s ~  - 
We, Mdlbea t%&w~, M F d y z c d  the biological and technical pafonmncc, dihiliy, 
dvanagcs and diwdvanbgn of the ruiour annobi d i  avaihbk for MSW 
trabncnt md subsequcndy havc dcvcbpcd an optimum c o n ~ 6 o n  u&g htaaobic 
P l i d  SOH CAPS) Reactor With Hybaid Barcb / tlpaow A n d  S+ B&okct 
(UASB) Combination This k an idal d a i  for a c o u n q  like lndii where mtcmrdurc  

technology with its bur capid input is of critical importance, s d  nmtion in the input 
quality of presorted MSW and from point of vicar of long-mm gaPion and m;r in tenu~c .  

Datch systans are thc l o w a d  t e c h n o l w  of all systems and also the cheyrst a corrynmt 
to onc-shgc, h v ~ - s t a g c  systems a d  hence have a h~gh potential for application vl 

dcvebpmg countria. 'rwo-nagc systam arc the most c o r n p l q  and most @lve hut 
th& grcatut r l ~ t a g c  lia in thc buffering of thc organic loading n t e  aLing pbre in thc 
f i s t  s-, allowing a more consant fmbng ntc of the  m d u q p G c  vcond sagc. 

Cotuidaing dl thex aspats Mdlbcw Ep'MI havc yrivod at chis APS BATQT / U S B  
Confrgurvion Wth *is combination, rhc perfomnncc of the phnt cm d biogas yickk 
equivalent to 80-90 % of the maximum drcorctical ycM! 

M n i b  Eqiuca  I'tt l l d .  I'nnt, have modifid u ~ c l  dcvclopcd this s p e d  hybrid d a i  to 
trr-rt solicl slurry waqtcs. 'llii k .r hut, st* &kit. 111~ s iz~r  of tllc dipptcn for t l ~ c  imt 
sl:y,c and d ~ c  scccw~d srq;c arc ~ k c k l c d  OII t l ~  Ilasis of tl lc sus1wt1dcd orplic conrmts o i  r l ~  
slurry to lr trcatrxl. ' l l lc  fint stxgc frmta~ntiot~ K hy~ l rdyss  iw md tk t r ~ d  
n ~ c r l ~ k a r u ~ n  u ~ c l  ~~SIIIII~, stap,c. I11c 6-t s w c  is ckrg~cx-tl to give mui t ru rm sold rctcntwtt 

t i ~ t ~ c  f r~ r  the hydn,lysis and t l ~ c  scccrnd stiffc. IS c;thcr pr rs i i r ic tq  mnduhr U.1.SI% 
cr,~~z:rw:n,t~ .,r s~K.cI.III~ ~ k v c k t ~ x - < l  ltllnrul ~ lc- t~ t t .  'llsc <k\tg,tt 11.m IIC.CII IIIC~ stt I ~UIIJY.~ 1-1 



SUBUNIT-WISE DETAlLS OF VARlOUS SECTIONS OF THE PLANT 

' Feed Preparation Sectiou : 

a) Loading area 'kith ramp (1 Nos.) :- vIbc trucks / < I I ~ I I I ! I I  I <  I .tIrvlrls rI>c prc- 
sorted vegetable w;utc wtll i,c 1,rought near the lond~t~!*: < 1 . 3 .  I. . > i ~ . .  t i 9 <  rxln!, and 
the a t e  unloaded. 'lhc waste will he further sortvcl III.IIIII.~IIV l ; i  I > c r ~ o ~ ~ n c l  
s&ned on h e  ramp. 'lhc w:ste will be immcdi~tclv .I!* ' : : s t .  vlnc l>ockct 
conveyor. 

b) Budcet conveyor (1 3 0 s . )  - 'Ihc waste matcrinl will ! : I. z .I s t ~ w  

moving bucket convryctr with r su~t.ahlc angle of incl in . ,~~~ . . .  
! 

c) Pulveriser (2 Nos.) :- ;\ I'ulvcr~scr will hc used to sl,rccl lil. ., :, i .11 .r ,  \~. i , tc .tr,d 

other biodcgradahlc w.lrtc 2nd convert it into~slurry h)r~rr .ti< "'1:; ....IIII \v.trur l r  11;s 

a aushig capacity o t  3 ton /hour. It is mounted on a Mild Sreel support. 
6) Mixing tank-(I Nos.) :- Ma& in RCC/ Brickwork having a volun~e of a b u t  

a ,. 
25 m'. It is provided ... with a recycle stream for complete mixing of thc wastc 
sluurcg. 

e) Cuttu pumps (2 Nw.) :- Cutter pump is a subrncniblc pump wit11 cutter blades 
mounted at  the bottom of mixing tank. lkis pump perfocins thc dual function of 
shredding the waste matter further and also pumping it. It will pump the =tc 
slurry from the rnivir~g tank to the primary digester. 

Anaerobic Digestion Section :- 

a) Primary Digester (I Nos.) :- 'Ihis digester will be of the i\nacrol)ic Phased Solid 
type. It wilIhe of "bii~" type consuuction. Depending on thc site conditions and 
debilcd enginming the a m y  will be decided. I t  will have a solid w v t c  
distribution system :kt the top. It will contain proprietary internal modules made 
in FRP reinforced with h4ild Sted and the bin/s are provided with a top cover 
made in Mild Stecl with FRP lining. Proprietary drive lncchanism is pmvided. 
Rottorn sludge rcnu~\.nI t~rcclta~~isni is also pmvidcd. 

I)) Recycle Chamber (1 Nos.):. Made in brickwork having Rm' \~olurnc.. It serves as 
. a collccrin~r sump oi lr .~cl~rtc for tllc digcxtcr pumps. 
C) Pumps Cor Secondary Digcstcr (2 Nos.) :- 'lhcsc pumps will 1,utnp tho p~rtidly 

~rcxtcxl S ~ L I I T ~  / Ic.ch;~rc: h m  tllc primary digester to tilr ac:rond:~ry digstcr ant1 
will :&!so l>c uscd for rccyclillg. 

I )  Secondary Digcstcr (1 Nos.) :- 'l11k digester h;a ;i v c ~ l u ~ r t ~  I ~ I O i J  11,' ; I T I ~  will 
I)(: nv.~de ilr It(:(:. 11 I I I ~ I  r r  I I I I I I ( I C  1 2 )  l;iO' 
rc,t~t<~rccd wit11 h41ltl  SIC^:^ : I ~ I ( I  ;S l ) r , ~ ~ ; ~ l ~ d  witt~ ;I I C I ~  cover I I I : ~ ~ C  t91 LII I J  Steel 
wIt11 l;l<l' I ~ I I ~ I I ~ , .  l ' r t q w n v ~ . ~ r ~  s ~ i r r c ~  cunj scum I > ~ C ; I ~ I I I ~  I I )CC~I . I I I ISII I  IS ~ ~ r ~ ~ ~ ~ ~ ~ l c ~ l .  

NO'TII: 111c;lsc ;)il(:r t l ~ c :  cxl,cr~c~~cc i?;.~~nc(l at Vi~ywecl.~ ~ ~ I U I I I I ~ I ~ X I I  ( . - * ~ I Y ~ ~ ; I I I o I \ .  

I I I C  cli!;cstcr v c ~ l u ~ ~ ~ c r  .it111 ~ . ~ ~ t l ~ ~ u r , t t ~ o ~ ~ s  rnily cl~ii~~):c. 



DESIGN PARAMETERS AND SAFETY CONSIDERATIONS 

Wwtc Chanctc r i s~ ics  adopted Tor design 

a) Org,tr~i< w a ~ t c  : 'I.ot;tl qutntity = 20 rrm I r r  d.,i i l ~ t  \ I ,~I I  . I  u.n.10 

l i1t ; l l  SCO~K~S = It?/. 
'Foul Volatile Soliils = W/- 

c) Exlent of Automation : 'lhc cntirc process unll have rhc requisite p r t m s  i . , ~ a ~ r a d l u s ,  

indicators, rcnwrs, r r m i t t m  etc. 

d) Safety Measures a m p r t e  to the proass : The g a u d  mfcq fuhrcs adopted 
ace: - "No k w k i n g  utd hazard / daryrrwaming stickcs d be put up 

* prr,vkion of fire atinguishas 
0 over pressure relicf dcvica 

s x k  2nd p r o l ~ c  st- of a11 chanical mid fwk 
gou81d;ns / euthingof all clectic qaipmenr - s x i c  Icw:t~~a~n u i ~ ~ x i h y  ebctric p p r  

c ~ * v ~ r s  ior all dnvra 

1wqxr  inakls~g and q i p m c n t  layout 
insttummr;ltion alums 
.ptrd n ~ l s  mid afcty bddur 
wcunv prrsonnd 

Bxpcctcd total ens prcnluninn : IHIW) m' prr dry 

<:ons~ i t~~cn ts  01 tiiasgas : 

*Me11,,v,,- C**l,l,~I,l ill (dl ?. 

r 1  I l l  I I X I  1 0  7. 
I Iplr<,y?,, .;,,l,,I,*l, ...I, I, $11 I )  C ./" I I b I X I I I I 1 I I I l  

I l l  f 0 I 1  ll.,lbl, 

j c ~ /  A V A I ~ B L ~  COPV 



Cu Cleaning and Storage Section :- 

, . 

a) Biogas storage :- will l ~ c  < P i  01-1. typv :\~lctvl,r,~t~c (;;I> <16>r.t!~: s!.ct<.nl tr.rving :I 
5 s t o w  capacity o f  5 h,iurs 'llicsc nn)prcnc rul)l,cr I,;tll<~on I~<~l<lcrs (100 rn 

c?pacity each) will l,c cncioscd i t ,  ;,r, cnclosurc ;lnci propcrlv 11,  ~n~\rcI 'L'l~cv will l)c 
provitlcd with d l  tlrc occcss;try ; I I I L ~  requottc safety dcv~ccs. 

ID) Biogas Compressor (2 Nos.) :- lloots type twin lol,c l , l r , w <  i .  \i i!! Ire i~scd. I t  

will havc dl thc ncccxznry ;~ccc-sct,rics, ~~i.lv>r~cs . r ~ l c l  s.111 I .  . ' . \ \ d l  i)c 
U S L ~  for pccssur;~i~rg the !GI.< Ireb111 111~:  161S .~. st~r ; lsc  ttr) I I I C  j1  .. t :,..,, .,t,d 
dlc othcr for prcssuri~in!; tl>c !TL< irc,m rhc scr~~l,l)cr r c ,  < . 1. ! 

c) G a s  Rccciving tank (2 Nos.) : 'I'l~is r,lnk is tnatlc tr, hltl~l ,\I, % i .< > ., I I < ; ,  ~t>tnn>g 

It is uscd for temporary prcsctlrlzlirg thc I,~OWLP ant1 ;rlso ccrvcq .I\ I I I ~  .~ . t t t r .  tr.11,. 

ti) Flare (1 Nos.) :- Riogas tlarc is ,III csscntial item and will ilc used ro fl;trc tlrc 
I>iow when not in use, crccss gcncratiolr or during shut dowar. It will havr palot 
tlamc and the requisite autornatiotr. . . 

e) Biologia l  Biogas Scrubber Towcr (I Nos.) .?-'The b i w .  gener~rcd will 
.~ . conmin a small percentage of Hr5 and hence the h i o w  nceds to hc scrubbed. 

'Lhc systcm pcovidcd will Ipc a pmpricary s c m h h r  using specially dcvclopcd 
microbial culture on  a packing rncdia. It will havc nutrient dosing systcxn and 
necessary automation. 

Powcr generation Section :- 

A Cl~rnmins/ Graves  make gcnsct of capacity 150 Kw will h i ~ ~  a l ~ a c c c s s o r i ~ ~  like : a r m  
lubc replenishing system, starting systcm, fuel gas train and cooling system, cngnc room, 
vcnhl.ntbn crc. It will operatc at a maximum of 4(PC in Indian conditions. I t  is cxpcctcd to 
pcrform for 8000 houn pa ycar. 

Digested Products Section :- 

:I) limucnc nuffcr tank (1 Nos.) :- 'lhis tat~h will havc a capacity 0i4om' and will 
I IC c .~~~r sm~crcd  111 l<CC/I)~.ickwork. I t  i l l  ston: ~ h c  trc;~lctl I I :  irOlll I I I C  
scco~xdi~ry di~;cstcr JS well ;IS ttlc u~~c l r r  Jr.aitt i r c ~ n ~  thc digcstcrs. 'llrc water will 
Iw Ilondcd in tllc rankers : I I I ~  c.lnctl awty 1'1 I)c uscvl as manure. 

I)) Sludgc drying bcds  For trrn~rxary stor;l!;c of ulrtlcr drain ironr ~ltc tl;!7rs~crs 
. l l a ~ ,  ~loid!*,c will IIC I c f i ~ c l ~ c I  ~ I I  tllc t:111kcrs .t11<1 ~tr tccl  ..I\v;I~ 1 , )  l)c wc<I .ts ta\:vt,vrc 

.I'l,r r~n,dr.r clr:~;~r i r r m  ilac:sc 1,c.d~ w;ll I,c .  t.r,t~r,ccar~l l,:~cl; tr, I I K  rccvclc- i l ~ . u s t l ) ( r  



SALIENT POINTS 

Proprichrv intand mr~~&>~.!!~.,!-~jrrc for 1'"- annl * t  ,:I, . 0 1  . ;i.... . . ~  ..I<I -- 'I'JICSC 
comprise of i n t d  rndular structures ma& wt of F~bcc K C ~ ! .  Y 3 .I I'I I .  r *  (l;Nl') and 
r c i n f o d  with Mild .St&. 1lwy I,:tvr r hcatler ~i t r i l~uta~n c\.-s : '. .I x t c r c  . irc 

provdcd with drive r n c c k m i c ~ ~ ~  .IUWI /.,r < c c x p p c ~  cum SC~IIII 1 , ' .  a , 3  1' ~ I . ~ I ~ I  

~. qplicd for. 

koprkhrr -.,I&r-: I I n ,  I , N ~ ~ L S  h~Mas arc prrl?, i:!. .: .:., . a -  z * q .  .IX~O>C) 

ruhhcrkd tcxdlc balbxi type ,,i !:.IS I t~ldcrs with mmturc slt.ar.a. .r . ~ n r a l  ry I l~~<lr tcJ 
shapc dong with vaticJ imvcmcnt arnngement 

-biop : 'Ibis bilogrcal s a u b k  contains a pdung media pd 
s+y deodgod micmbhl culture c w o r t i u m  lhc b i  h prsscd through this 
mc& which saubs off tlw H,$ fnwn the hi- - thus clcaniing thc hrogu. 

Requirement of utilities and cuviccs : 
I'roccss wdter : 10 m' fresh \vatcr at any point for c l a n i  and g c n d  riuintcnmcc 
Dilution watcr : 20 rn' of recycled W~CT / sovy watcr for prepantion of sluny. 

M;IIII'OW~~ rrquiremcnis for Olmtion 2nd Maintcnancc: 
l 'b~~t I t \ -c l r~gc  I 
Supervisor 1 
I J w n t o r y  tcchnicii : 1 
I;Arhicun I 
Maintcnancc fitter t 
Oprr*mm 8 
Sccur~ty pcrs~miicl : I r I t  ( ~ t * a l  3) 



SCHEDULE OF LUMP SlJM PRICE ON SOT BASIS 

- 

Fabrication, Erection, Co~~s~ruction, 
Testing, Commissioning, Operaciot~ and 
Maintenance on a BOT BASfS for a 

NO'rI?z . . Ihis k i n g  thc first l , i l < > ~  ! > I : ~ r t t  oi its ~ I I I ~ ,  rhc dcc~sit  j~ 8 , . . . . ,111t t1, .  10 

operate and maintain aftcr 10 yc;lrs or 1~;111~1ovvr ~ I I C  plant t o  I ' A l l  , I (  , . , , ! ~r , n > ~ i , . ~  

will be dccidrd mutually. 

COST BREAK UP OF THE TOTAL PROJECT COSl' 



FINANCIAL PROJECTIONS 
PROJECT COST SUMMARY 

PowoiGrnoration from 20 MT plan. . .  > t r a ~  'I,rnufer Station from pro-rugregated wor t r  

Ra in Lrkha 

ProJoct Cost 200.00 

Equtty 3Cl 00% 60.00 

Loan 70 00% 140.00 

Total 200.00 

Aadtllonal Equity Ipr ,aork!ng captlal 10.00 

Total Equity 70.00 

Inlaresf on loan pp 

Pr iod of loan 

Loan rrpayment over 

Instrlmont 

i 50% 
'b. 

10 years wtfh a montodum o f2  years on princlpol rrpaymrnt 

B rn f l l c  

)rpr@ccal~on 80 00% 

ncomr grnrralrd from ~n(reslruclurr projrcl IS tax l r r r  

BEST AVAILABLE COPY 



FINANCIAL PROJECTIONS 
INCOME & EXPENDITURE STATEMENT 

, . . .L. 

Power Generation from 20 MT plant at Katraj Transfer Station from pre-segregated'waste 

~aic"lation of income 

Electricity 

Biogas generated 1800 cg  mlr 

Units I day 3060 

Rate I unit sold 3.50 

Days I year 365 

llncome I year 3909150] 

Others 

Manure 60 MT 

Rate 1 kg 2.50 

Total 1500001 

Total Income 4059150 

Expenditure 
:O & M Costs) 
inonthly 75000 

'early SO0000 



FINANCIAL PROJECTIONS 
LOAN WORKING 

Power Oanarrtion from 20 MT plant at Katraj Transfer Station from ~re~aegregated wart@ 

Loan Amount 140.00 

Celculallon of interest and repaymel:: 

Year 1 Year  2 Yeer 3 Year4 Yeer 5 Year6 Year'7 

Loan 

Opening Balance 140.00 140.00 122.50 105.00 87.50 70.00 

Loan taken 140.00 

.oan rapald 17.50 17.50 17.50 17.50 17.50 

:lorlng balance 140.00 140.00 122.50 105.00 87.50 70.00 52.50 

lo of months 6 12 12 12 12 12 12 

tterort 5.25 10.5 10.5 9.10 7,88 6.56 5.25 

Yeer 8 Year0 Year 10 



Income 

Sales 

Total Income 

Expenditure 

0 & M Costs 

Interest 

Total Expenditure 

FINANCIAL PROJECTIONS 
CASH FLOW STATEMENTS 

Power G e n ~ ! r a t ~ o n  frim 20 MT plant at Katraj Transfer Station from pre-segregated waste 

"I;,> ' ''ear 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 







I PMT BUS DEPOT 1 
Layout for 20 ton per day biomethanation Mailheirl Engineers P Ltd 

system for power generaddn at Katraj Transfer Pule 
Stadon, Pune on BOT basis h g :  LOMndOO?. 2 1/5/03 



Mailhem Engineers Pvt. Ltd. 

STANDARD BIOGAS PLANTS FOR COMBINED SEWAGE WATER & FOOD WASTE FOR 
WSIDENTIAL AREAS 

The prices 1 designs are subject to change d e P e n d i p n t s .  
We consider 100 gm of food waste per o n  per day d 150 lit of sewage and sullage waste water per person per day 
The basic system comprises of the following :- 
i) Bar screen chamber & Food waste Shredder 
ii) Anaerobic, digesterls & internals 
iii) Aeration section & accessories ' 
ivj  Pressure sand filter 
v) Chlorination 
vi) Biogas storage and utilisation 
vii) Automation Control panel 
Operation & ~ a i n t e n h c e  cost of these integrated sewage k wet garbage plants wi:l range between Rs 40 - 5 5  per flat I 
month 
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Mallhem Eng~necrs Pvt Ltd 
"5 V) 

' s g .  : 

xwe 8 C 

STANDARD BIOGAS PLANTS FOR FOOD WASTE TREATMENT FOR INDUSTRIAL HOUSES. 5 zgg 
EUIP I No. of I Quantityof I Biogu I Equivalent I Arta ] Budgetary I Budgetary cost I E 

W 

STANDARD BIOCAS PLANTS FOR WET GARBAGE TREATMENT FOR MUNICIPAL WARDS. 
- 

Quantlty of huivaleat 

335 - 360 
- 

OR Equivda~t 
electricity la 
units per day 

720 
1440 
2880 

A m  
Required 

30mx30m 
40mx40m 
80mx80m 

W u r e  
generated 

toa Irnoum 
I5 
30 
60 

Budgetary price 
for Mailhem 
BOT Bufr 
Rs 75 LC 
Rs 140k 
lb 220 Lac 



Mailhem Engineers Pvt. Ltd. 
I 

STANDARD BIOGAS PLANTS FOR FOOD WASTE TREATMENT FOR RESIDENTIAL AREAS. 

The sizes & prices are subject to change depending on the soil conditions and other site 1 design constraints. 
Per flat we have assumed '/i kg of wet garbage per day. 
If excavation depth is not possible then the entire plant can be above ground and the price will vary accordingly 
We can have tailor made designs if the above standard specifications are not suitable for a particular site. 
Biogas can be used as a &el in lieu of LPG in common amenities in the society or nearby commercial establishments 
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i Glow Power limited DSCL Energy services 
Y 

2 EXECUTIVE SUMMARY 

2.1 INTRODUTION 
In response to the initiative taken by Punjab Agro industries for developing integrated 
rice mill and biomass power project, Glow Power Limited plans to install a power plant 
at Khamanon, District Fathegarh sahib. The feasibility study for the project has been 
carried out by DSCL Energy Services, who has earlier been engaged rn successfully 
commissioning over 20 MW power capacities on biomass at different plants. 

The feasibility study included study on availability of biomass and water for the project, 
power evacuation arrangement and techno economic and financial evaluations. 

2.2 PLANT CAPACITY 
Capacity potential has been estimated at: 

25 MW on biomass availability from the area 
10 MW based-on bi,qmass availability from a possible integrated operation 
with an adjoining rice mill 
12 MW on the basis of water availability 

2.3 ACCORDINGLY, CAPACITY HAS BEEN FROZEN AT 10 M PLANT MODULE 
Plant size and module parameters have been revaluated considering capital cost, fuel 
efficiency and plant load factor. Summary evaluation for different options are given in 
the following table: 

Table 1 Plant Configuration 

Plant Load I I 

The 
9 16.90% 
onfigured as under. 

Boilers-2 Nos of 35 TPH capacity each at 63 bar pressure and 480oC 
temperature. 
TG Set-2 Nos of 5 MW capacity each extraction-condensing type 

I s 
2.4 PROJECT FINANCIALS , 
Project financials have been worked out based on the assumption of fuel cost of 
RsllOOIMT, plant load factor 80%. debt equity ration 70:30,steam credit of RslOO 
lacslyear. power sale of 1.5MW to MIS LOlL rice mill and surplus power to PSEB at 

i Rs.3.191Kwh (base year 2002-2003) with 3% escalation up to five year. The project m 
IRR works out to17.30% 



Glow Power limited DSCt Energy services 
m 

2.5 RISK AND SENSITIVITY ANALYSIS 
Sensitivity analysis has been carried to quantify the extent risks their impad d projed 

I ) ,  IRR. Following table itlustrate the variation in IRR with diierent conditions 

I ,  
It is therefore evident that the project has enough inbuilt margin to maintain the project 

, -- IRR at 12% even under all amdinions of generally fs$rceivaMe adverse variations. 

I 

Project 
IRR - 

17.30% 
14.50% 
14.40% 
14.10% 

Sensitivity 
Risk fador Variation 
Base case 
Projectcost l O % i m s e  
Fuel Cost 
Fuel CV 

10% increase 
10% decrease 

PLF 10% decrease 1 12.40% 



I Glow Power limited DSCL Energy services - 
3 PROJECT CONFIGURATION 
The most important factors for successful commercial operation of a power plant are 
availability of fuel and water. In case of biomass, logistics become quite critical, as 
biomass cannot be economically transported without densification. Cost of such 
densification makes such projects oflen unviable. Hence, it is important to do a 
thorough investigation in the following areas before tak~ng a dec~sion on the project 
bnfiguration and location. 

Fuel availability 
Water availability 
Site assessment 

3.1 FUEL ASSESSMENT 
The biomass availability for power generation would be dependent upon available 
surplus after meeting the current demand for fodder and fuel in the area. Important 
factors governing the availability are cropping pattern, yields of residue, present usage 
and commercial applications. All these aspects were studied for making proper 
assessment of availability of fuel for the proposed power plant using the following 
methodology: 

Perusal of the biomass assessment report prepared by PEDA 
lnteraction with local government officials at Taluka and district levels 
lnteraction with industries generating and consuming biomass 
lnteraction with Mandi dealers engaged in biomass trade 

The primary source of biomass for the proposed power plant would be the adjoining 
LOlL rice mill. Paddy availability of the rice mill would be governed by allocation from 
Government agencies and also local purchases. Any shortfall would be met by 
supplementary purchase of biomass available locally. The availability survey was 
therefore. canied out considerina an area of 25 KM radius around the LOlL rice mill 
covering Fathegarh Sahib district in general and Samarala Taluka in particular. 
Table 3: Agricultural activities in Fathegarh Sahib district 

Total geographical area 114779Ha 
No of tehsil 1 4 

Land mar kl F.h.0-rg gh.tb DI.lht 

Total No. of village 

Cullwated area 
- 
Non-Cultivated Area 
Cultivated Ohtolal 

Maiw c r o ~ s  

454 

102678 Ha 
.12101Ha 

89.5% 
Wheat and ~addv 



Glow Power limited DSCL Energy services 

Table 5 : Agricultural activity in samarala tehsil 

Table 6 : Biiu genefation from sgrkubrrl activity h Sanur& tahsil 

Totdgeographicdarea 
Fared Land 

CMmted area 

Non-OMmted Area 

Cuitivated %total 

Maw aops 

3.1.1 SURPLUS BIOMASS AVAILABILITY FROM AGRICULTURAL ACTIWTY 

49798 Ha 
-L . 
2269Ha 

42#)8Ha 

5137Ha 

85.12% - and paddy 

The availability of biomass depends upon the harvesting method and post hanresting 
collection system. Harvesting methods and collection system were s t u d i i  for major 
crops. 

Paddy straw 
Around 70% of the area is harvested by Combines Machines and rest is harvested 
manually. Usually Basrnati rice is harvested manually. Combine harvesting leaves 
around 60X to 70% of the straw in the f M s .  Balance 30% to 40% goes with the 
grains. The lefl over straw and straw separated after thrashing is generally burnt in the 
field. The left over straw can be cut and used as fuel. However the cutting operation 
should take place within a week time to cater lo the need for land preparation for 
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sowing Of the next crop. (Source PEDA rejnnton biomass fuelassessment). - 

Khanna and Samarala close to the proposed site. Three are four sugar factories in the 
area having aggregated capacity of eleven thousand tons crushing capacity per day. 

j Table 7 : Rice straw Surplus availability 

Table 9: Details of Major rice Mills in Fathegarh Sahib District 

1 

9 The availability of husk from the milling plant is dependent upon the paddy availability. 5 
Most of the mills depend upon albtment from the Government agencies. Small 
quantities are sometime procured from private trade also. 

I 
I 

SiN 

1 

S/N 
1 
2 

I All figures in MT 

Wheat straw 
About 50°A of the area is harvested by Combine Machines. In this case about 30% of . . 
the straw is left in the field. In case of manual harvesting, this percentage can vary as 
about six inches of straw is left in the field. The left over straw after harvesting is then 
manually cut and stored for subsequent use as fodder or. sale. The fodder shops 
purchase bllndled stocks from the farmers and do further preparation by cutting and 
mincing. The prepared stock is sold in the open market as tudi. Though most of the 

) available straw is used, it is estimated that about 30% of the left over straw is still not 
: liarvested due to p r a d i l  difficulties and are usually burnt in the field. 

Tabio 8 : Wheat straw surplus availability 

Crop 

Paddy 

S/N 

1 

Rice Mill Name 
Laxrni Over seas limited 
Ghnesha Over seas limited 
Total 

Table 10 ;Allotment of paddy to rice milk in Fathegarh sahib distrlct 

Milling capacity 
65MT per Hour 
20 MT per hour 
85 MT per Hour 

I Annual Milling Capacity 

Year 
2000-2001 
2001-2002 
2002- 2003 

Biomass 

Straw 

3.t.2 BIO - MASS GENERATION FROM AGRO BASED INDUSTRY 
Rice mills in the area are the major producer of biomass. There are two mills of 65MT 
per hr and 20 MT per hr each respectively in the Khamanon tehsil close to project site. 

, There are around 68 small mills of 2 -3 MT per hr capacity each located in and around 

Crop 
Wheat 

500000 MT per year 

- 
MT 
381235 
414695 
394692 

Source DSFC Falhwsm sahlb 

Biomass 
Straw 

Burnt Bio 
Mass MT 

254546 

Biomass 
Residue MT 

606061 

Lefl wer 
Bio mass 
MT 

424242.7 

Biomass 
Residue MT 

827690 

Len over 
Bw mass . 

MT 

413845 

Bumt 0'0 
Mass MT 

124153 
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3.1.3 SURPLUS BIOMASS GENERATION FROM INDUSTRY 
Biomass residue generation from the rice mills and sugar mills have been calculated 
based on standard residue ratio for this area and primary discussions with plant staff. 
i a b k  12 : Biomass Genmtbn from agro industry 

3.1.3.1 Biomass consumption in agro based industry 
Based on the discussions with various rice mill staff internal consumption of rice husk 
has been estimated around S%.Riee husk is stored in most of the rice r n l  for selling. 
Residue from sugar fadory is generally consumed for theii own use and amund 4 to 
5% surplus Bagasse is available. 
Table 13 : Biomass surplus 8vaIloMUty In agro Industry 

3.1.4 POWER GENERATION POTENTlAL IN THE AREA 
Power generation potential through B i i  is largely governed by fuel mbction 
efficiency. availability period and fuel preparation. There is no proper mechanism 
established for residue cdled'bn generated from agriculture ad-nrities. Cotkction 
effciency and availabilii of residue from agm based Industry is significantly h ~ h  as 
most of the industry operates round the year and having own storage facilily. 

Power generation from surplus biomass availabiii has been calculated based on : 
Collection efficiency 
80% plant load factor 
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Table 14;Power Generation potential from agriculture activity : 

1 

i 

Table 15 ;Power generation Potential from Agro based Industry residue 

From the above it is evident that under worst condition of collection efficiency, 
fuel requirement of 25 MW power plant with 80% PLF can be met. 

-Biomass 
Husk 
Wsse 

Surplus 
MT 
167884 
33792 

Total pwer generation Potential 16.5 

T/MW 
1.41 
2.45 

Potential 
MW 

14.8 
1.7 
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3.2 WATER-ASSESSMENT 
Water survey exercise was carried out for the proposed site with the folowing 
objectives; 

To demarcate potential ground water wodhy areas using hydro gedogiml and 

geo electric survey. 

To evaluate the water resources for long term under ind i ted  category. 

To determine the depth and t h i i ess  of saturated aquifer zones up to a depth 

of 150 m below ground level. 

To quantiij ground water withdrawal based on utiliibk gmnd water 

resources. - To recommend feasible sites for the msbuction of exploratuty tube wells so 

that aquifer performance tests for determination of aclual hydraulic parameters 

can be conducted and ground water reserves can be reassessed under pfvved 

category. 

Geo physical equiphents were used for Hydr-cal studies and geo electric 
survey. In hydro-geological studies. entire area was examined through observations 
about geology and type of aquifer. surface drainage system. geobtaldcd guides and 
hyd-cal inventory of existing grwnd water strudures in and around the area. 
These studies have been used in selecting sites for geo-electric survey. A total of 10 
vertical electrical soundings were carried out down to 150m depth at 80 x 100 m. grid 
pattem to assess availability of subsurface water. Qualitative 6 quanlhh? 
iriterpretations were made based on calibrated values of resistivity during geoelectric 
survey and also on standard hydro+&ogical and hydrochemical values o W a i  as 
part of hydm-geological survey. 

3.2.1 FINDINGS 
Based on Ule studies and test conducted fdlowing findings were made; 

Ground water occurs with d i m  saturation in fine b medium Lt medium to 

coarse sand down to 40m. Depth also occurs Medium to coarse sand with medium 

to high saturation in unconfined 8 confined conditions. 

The expected potential zones based on hydro geotoglcal8 geo- electric survey is 

depicted in plate no 3. 
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* The regional water level ranges between 14m. To 18m. Below ground level during 

the pre monsoon p e ~ M .  Post monsoon water levels are 12m to 16m below ground 

level. 

* The quality of water appears to be good for general industrial and domestic use. 

* Utilizable ground water reserves at normal rainfall (500m.m.) in the investigated 

area have been estimated of the order of 0.747 mcmlannum under inferred 

category based on presumed hydraulic parameters. Beside these reserves. static 

reserves of the order of 572120 m3 are also available for the years of deficient 

rainfall. 

* Considering inferred reserves. it appears that about 2 to 3 tube wells in the 

investigated area are feasible 8 can sustain long term continuous water withdrawak- . 
@ 800 to900 M~ per day each approximately. Thus, about 2700 b13/day water 

would be available for the power plant. 

3.3 SUE SELECTION 
An adjoining site close to the LOlL rice mill became the natural choice as fuel can be 
directly fed by a conveying system from the milling plant. Following additional 
advantages would derived by siting the plant at this location: 

Land availability : abandoned land is available 
Availability of roads for fuel transportation : Site is located on Chandigarh - 
Ludhiana State highway 
Proximity of PSEB substation for Power evacuation: PSEB 66111KV 
substation is 1 KM from identified site. 
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4.1 PLANT CAPACCrY BASED ON BIOMASS ASSESSMENT 
The b i s s  availaMi and power generation potential estimates are once again 
summarized in the following table #14 

Table 16;Pow.r Generation potential from agriculture adlvity : 

. - Jablo 17 ;Power gemtation Potential from Agro based industry residue 

&nas 1 s u r p i u s ~ ~  / T/MW I ~ o b w b i a l ~  
Husk I 167884 1 1.41 1 14.8 

I 33792 1 2.45 1 1.7 
Total power genera- Potential I 16.5 

The over all power Generation capacity considering all biomass and mwst fuels 
collection efficiency is 25.5 MW. Power generation from MIS Laxmi overseas limited 
and Mls Ghanesha overseas limited very near to the proposed site akne is mentioned 
in the table # 16 

Table 18 : Power Generation from Khantanon Tohril 

Considering the fuel security issue. it has been decided to go for a 10 m capacity 
plant. 

4.2 PLANT CAPACITY BASED ON WATER AVAILABILITY 
Water availability on a sustainabie basis has been estimated at 2400 -2700 m3 per 
day. Requirement of water per MW of installed capacity at PLF 80% has been 
estimated at 22o0rn3 per day. 
Sustainable power capacity therefore works out to ; 11MW -12MW 

Thus, water availability is adequate to meet the requirement of the 10 MW 
plant. 
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4.3. PLANT TECHNICAL PARAMETER 
The primary fuel for the plant is rice husk. This is a very good fuel for fluidised bed 
boiler. Many of the supplementary fuel including agro and forest residues can be burnt I 

in fluidised bed boilers. The bo~ler technology has therefore been chosen accordingly 
The steam turbine generator would be extraction-condensing type so that the process 
steam need of the adjoining rice and solvent extraction plants of LOlL can be met from . 
the power plant. This would improve the overall operational efflc~ency of the plant and , financial viability of the plant. 
Next important steps are to choose the appropriate pressure and temperature I 

parameters for the boiler and turbine. Higher the steam pressure and temperature. 
lower would be the specific fuel consumption. However. there would also be increase 
in capital expenditure. m 
The specific steam & fuel consumption for power generation have been worked using 
DSCL ESCOGEN software as shown in the following table : 

I 

From the above it is evident that opting for higher pressure and temperature gives a 
benefit of higher fuel efficiency of about 7%. 

The plant has therefore, been configured for 63Bar and 480°C. At the present time the 
impact of higher capital cost of a higher-pressure system at 85 bar and above more 
than offsets the gain on account of fuel as the size of the plant is small at 10 MW. 
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5 PLANTMODULES 

Ideally, a single unit of 10 MW capacity would be financially the most aliradive option. 
However. this would have the following disadvantaqes: 

Minimum downtime of 20 to 25 days in for statutory inspection of boiler 
Further impact on PLF due to unscheduled stoppages 
D i i l t  to manage multii-fuel operation at the same time 

s Canying out shorter time modification for emergency arising out of non- 
availabaii of rice husk any time would be difficua 
Trying out new fuels would also not be possible 

On Uk other hand, *hcreasing lhe number of units would certainly have some 
impad on capital cost. There would also be some negative impad on overal heat 
rate. The plant economics have therefore, been examined amsidering the 
following options. 

1. Single turbo - generator set of 10 MW with one bder of 70 T capacity 
2. Single Turbo - generator set of 1OMW with two boiler of 35 T each 
3. Two Turbo - generator set of 5MW each with two boiler of 35 T 
4. Two T u b  - generator set of 5MW each with three boiler of 35 T 

Effciency of most of the condensing turbine manufactured in lndii and elsewhere for 
the size range of 5 to lOMW is usualty around 75%. The boiler effidency for 70 T to 
35T is around 80%. 

5.1 SINGLE TURBO - GENERATOR SET OF 10 MW WITH ONE BOILER OF 70 T 
CAPACITY 

Plant heat rate with single TG set and single b o i i  option will be marginally kwer as 
compared to the other three options on acaxrnt less auxiliary power consumption. 
The capital cost in this case be lower as compared to other opbns on account 
of less number. space piping etc. Plant bad fador will be lowest as compared to 
other options due to lower availability of boiler. As per the Indian Boiler regulations 
boiler shut down is mandatory after eleven months of operation fw ovemaukng. 

5.2 SINGLE TURBO - GENERATOR SET OF 10MW Wl lH  TWO BOIIER OF 35 T 
EACH. 

Fuel efficiency with single TG set and two boiler of 35T boiler option will be slightly 
less as compared to option one on acaxlnt of increased auxiliary amsumption and 
but would be more compared to option three 8 four on account of less auxiliary 
power consumption. Capital wst as compared to option one wil be higher on 
a m n t  of additional boiler auxiliary and associated piping requirements. Plant load 
factor as compared to option one will be higher on account of increased boiier 
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availability. Scheduling rice mill overhaul with single boiler operation can optimize 
PSEB export. - 

5.3 TWO TURBO-GENERATOR SET OF 5MW EACH WlTH TWO BOILER OF 35 T 
EACH : 

Fuel efficiency with Two Turbo-generator set of 5MW each with two boiler of 35 T 
each option will be less as compared to option one & two on account increase in 
auxiliary power consumption of boiler and turbine. Capital cost as compared to option 
one 8 two will be higher on account of increased auxiliary equipment and associated 
piping and civil cost. Plant load factor with this option will be higher than option one & 
two on account of availability of boiler. Fuel efficiency as compared to option two 
under one-boiler operation will not suffer as there will be no load reduction for the 
turbine in operation. Scheduling rice mill overhaul, PSEB export can be optimized 

J during one boiler shut down. 
! 

5.4 TWO TURBO - GENERATOR SET OF 5MW EACH WlTH THREE BOILER OF 
35 T 

Fuel efficiency as compared to option one & two will be lower and remain same with 
the option three on the similar account mentioned in above options. The capital cost 
will be higher among all options on account of spare boiler, associated piping, 
auxiliary, interconnection and civil cost. 90% Plant load factoman be achieved with 
this option, but the plant capacity of 10 MW has been decided based on fuel 
availability at 80% PLF from the existing rice mill rice husk capacity. Fuel cost will 
increase on account of transportation and handling for additional fuel requirement to 
achieve 90%. 

, Based on plant load factor and cost IRR have been calculated for different options 
and tabulated in the table below ; 

Table 19 : Option selection 

From the table # 17 and above analysis the option 3 is most attractive option and can 
be considered for implementation. m 

SIN 
1 
2 
3 

. 4 

Options 
10 MW TO set & 1x 70 T Boiler 
10 MW TO set & 2x35T Boiler 
W5MW TG set (L W35T Boiler 
2X5MW TG set (Lx35T Boiler 

Capital 
cost 

4150 
4300 
4500 
5300 

Plant Load 
factor 

70% 
75% 
80% 
90% 

Project IRR 
16.40% 
16.20°k 
17.30% 

16.9% , 
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6 PROJECT FINANCIAL ANALYSIS 
T.M. 20 : Key Assumptions 

FY ENDING -> 
CAPACrrY (HW) 

Pbnt Load Factor 
A\miryPowerConwnptbninMW 

- - - -  

In house Paner m MW 

ZOOS 

1.5 

MEANS OF RWANCMG 
EqunV Lakh Rs 
Debt lakh Rr 

2006 
10.00 
70% 
1.30 

SdeboPSEBhMW 1 1 7 2 
PROJECT COST mmunoIy 
Rokd Cod Lakh Rs 1 4500 

30% 1.3M.00 
70961 3,lM.W 

rears 
OTHER ASSUMPnONS 
Great for Steam Savhgs Lab Rr/ Year 
oppatunitV Cost for in-house power Rs./kWh for 

3% 

100 
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6.1 PROJECT FINANCIAL SHEET 

Table 21 sales Realization 

. \- , 
&CL Energy services 

F~nanc~al Year Ending 1 2004 12005 1-2006 1 20071 2008 1 2009 1 2010 ( 2011 1 2012 1 2013 1 2014 1 2015 
PRODUCTION 
Capaclty kW 0 0 10000 10000 I0000 10000 10000 10000 10000 10000 I0000 I0000 
Plant Load Factor % 0 0 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 
Operat~ng Per~od Hours 0 0 6570 8760 8760 8760 8760 8760 8760 8760 8760 8760 

I Gross Energy 
Generation 

Lakh 
kwh - 526 701 701 701 701 701 701 701 701 701 
Lakh I W r ~ l ~ a r y  Consumption kwh 0 0 85 114 114 114 114 114 114 114 114 114 
Lakh 

In-house consumption kwh 99 131 131 131 131 131 131 131 131 131 
Lakh 

Net Saleable Energy kwh 0 0 342 456 456 456 '456 456 456 456 456 456 

Selling Price Rs.lkWh 3.19 3.29 3.39 3.49 3.59 3.70 3.81 3.93 3.93 3.93 393  3.93 
Lakh 

Sales Realization Rs 1,157 1,589 - - 1,637 1,686 1,737 1,789 1,789 1,789 1,789 1,789 

Table 22 Project IRR 

Financial Year Ending -> 1 2004 1 2005 1 2006 1 20071 2008 1 2009 1 2010 1 2011 / 2012 1 2013 1 2014 1 2015 
Annual Fuel Cost Lakh Rs 758 1041 1073 1105 1138 1172 1172 1172 1172 1172 

I Total Fired Costs Lakh Rs 126 130 134 138 1 42 146 150 155 160 1 64 

I Total Other Income Lakh Rs 434 559 572 586 60 1 616 616 616 616 61 6 

GROSS PROFIT Lakh Rs 707 977 1,003 7,030 1.058 1,087 1,083 f,078 1,073 1,069 
Project IRR 17.30% 
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6.2 SENSflVCrY ANALYSIS 
II Sensitivity analysis has been carried out to quantify the extent of risks and thek impad 

on project IRR. Follom'ng table illustrate the variation in IRR with different c o n d i i  
1 

II 
Table 23 : Sensftivity Analysis 

It is therefore evident that lhe projed has enough inbuilt margin to maintain the projed 
m IRR at 12% even under all c o n d i i  of generally perceivab adverse MMtions. 

- 
Risk fador 

, Base case . 
Project cost 
Fuel Cost 
Fuel CV 
PLF 

sensitivity 
Variation 

10% increase 
10% increase 

project 
IRR - 

17.30% 
14.50% 
14.40% 

10% decrease 14.10% 
10% decrease 12.40% 
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I D F C  

February 6.2003 

$. Mr Vinay Deodhar . 

Project Finance Specialist 
Global Environment Team 

i THE Louis Berger Group, INC. 
C m ,  Safdarjung Development Area 
NewDelhi- 110016 

Waste to E n e m  Proiect at Lucknow - Asia Bio Enerw andia l  Limited 

With reference to the tele conversation we had recently on the subject project, we wish to 
inform that IDFC has participated in part fmancing the project by way of   pee term loan 
and equity contribution assistance. 

We at IDFC f m l y  believe that, with the rapid pace of urbanisation and industrialisation, 
efficient collection and effective disposal of solid waste arc posing a challenge to local 
governments all over India Therefore. the project that envisages s d n g  up facilities for 
converting solid waste to energy provides probably the optimal and holistic solution for 
managing municipal solid waste. Further, the positive environmental spin-off from these 
projects adds to the value creation. 

IDFC is witnessing a steady progress at the plant site and at this juncture we believe that 
the mechanical completion of the project should be achieved in the very near term. 

Yours sincerely, 

Ciy~\*w---G 
Jayalakshmi Jayaraman 
(Vice President - Operations) 

I N F R A S T R U C T U R E  D E V E L O P M E N T  F ~ N A N ~ F  C ~ M P A N V  I I R ~ I T C ~  
a@* 
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1. Contact Information for the Prospective Borrower 1 

1 Address 1 824 Poonamalla High Road, Kilpauk i 
I Citv. Statc. Province I Chcnnai. Tamil Nadu 1 

I Contact Name 1 
I Contact Phone 1 +9144 641 1362.642 8992 i 

I 
1 Cnntaa FAX 1 +91 44641 178R 

i Contact EMAlL I enLcm99@md3.vml.nc~in 

2. Availability of FLn.lld.l Inform8tiw on Borrowcr 

-- - I ~ud~tedfinan&al &- a a a b l e  for last 3 fiscal I d  1 
I Was firm in same general line of business fw last 3 m? 1.' 

1-4 
I 

3. Borrower's Financial History (last tbree Fial Years) 

Has firm reported opnating profits AND net income during each of lart 2 

EBIDTmotal Income 

Opmting Profit (OP) 

I 

1; Equity 
I 

EPS 

4 

Fixed Aact  Covcngc Ratio 

i 

Current Ratio 

Crcdic Rating by Lcd FVBank 

1 kpreciat~on'Amontzat~on 
Expense -- 



Interest Expense 

Current maturity of LTD 

4. Background information on all used and unused short and long-term debt 



SECTION A: CLEAN ENERGY AND GHG MlllGlrTloN E Q W I ~ M ~ T  FINANCE 

About the Equipmeuflechnology: Larger clean cnagy or GHG mitigating projects 
(Project Finance) may involve more than one type of  environmental equipment. 
Complete sections A 5 thmuph A 10 for each piece of relevant GHG mitigating 
equipment. 

5. Description of tecbndogy/service to be purchased 

Not Applicable 

6. Description of the GHG mitigating potential of the technology 
- - - - - 

Not Applicable 



7. About the Business Negotiations 

Is the manufacturer located overseas (exporter)? 
Is the manufacturer a US company? 
Have any price negotiations occurred? 

I Has a purchase order been submitted? I 
How many units are in the Purchase Order? 
What is the estimated unit cost of technology (US$)? 
What is the total cost for the Purchase Order? 

8. Contact Information on the Manufacturer 

I d I Name of Manufacturer I I 
I I Address I I - - 

City, State, Province 
Contact Name 
Contact Phone 
Contact FAX 
Contact EMAIL 

9. About the Trade Financing (For Equipment Imported Into India) 

Is trade financing being sought for the import of the equipment to India? 

What type of trade financing is being sought (insurance,guarantees, working capital? 

10. Has a domestic or overseas lender been identified? 
Yes. 

I Name of Lender 1 Infrastructure Development F~nance Company Ltd . 
l ~ d d r e s s  -- -, / ITC Center, . - 3' Floor, 760 . . -. Anna . . . . Sala~ . .- - - 

I I City, State, Province I Chennai, 600 002 Tamil Nadu India I 

t I  
I Contact Name I Mohan ~ r m a r  

Contact Phone 1 +91 44 855 9440148156 
I Contact FAX 1 +91 44 854 7597 
] Contact EMAlL [ mohan(iOidfc.com 1 



SECTION B: PROJECT FINANCE FOR CLEAN ENERGY AND GHG M r n c ~ n o ~  

Project Name: Power generation & organic fertilizer production from Lucknow MSW 

Project Promoter: Asia Bioenergy lndia Limited (ABIL) 

Special Purpose Vehicle: Yes 

1. Exccotive Summary: Project at a Glance 

ABIL, a special purpose vehicle wmpany set up by Enkem Engineers lndia Ltd , 
proposes to set up a 5 MW power generation plant using biogas gena~lcd by 
biomethanation of Municipal Solid Waste (MSW) supplied by the h b m w  N a p  
Nigam (Lucknow Municipal Corporation). The plant leads to caphning mdhane hat  
would othenvise have been emitted had the MSW bem dumped on opeo dumpsites as 
is practiced in all the Indian cities. The project shall serve as a demonsbation project 
to illustrate the use of advanced anaerobic digestion technology to enhance the 
biodegradation process. The gas after cleaning shall be fired in a gas eng~nc to 
generate power for export to the UP Power Corporation's grid. The proccs would 
also result in production of nutrient rich organic manure, which can substitute 
chemical fertilizers for horticulture, fruits, plantations and gardens. The project 
awarded to ABlL under a competitive bidding process, costs about Rs. 740 million. 
ABIL is a Special Purpose Vehicle company promoted by Enkem Engineen lndla 
Ltd. Ws Entec GmbH. Austria, is providing the anaerobic digestion technology. The 
project is being implemented through EPC contract to several rrputed international 
and Indian companies. 

ABlL approached IDFC for loan for the project. lDFC has a mission of rncounging 
environmentally safer technologies for the projects funded by than. lDFC and The 
Louis Berger Group, Inc. the contractor for USAlDflndia GEP-CCS project identified 
this project as a possible opportunity to demonstrate the identification of GHC 
emission reduction and its possible use. The pmject demonstrates cnviromnental and 
social sustainability as it leads to reduction of a major health and mahaoe (a major 
GHG) emission hazard. It leads to employment opportunities to the local population. 
It also helps the local rag pickers (scavengers of valued items like paper, plastics and 
rags) to wllect these items in a safe way that helps in recycling o f k  items. 

1 

I 

I ! 

The project has three major streams of GHG mitigation (i) Methane captured horn the ~ 
MSW; (ii) reduction in the emission of carbon dioxide from !he coal fired power 
stations in Northern India; and (iii) Partial replacement of use of chemical fertilizen 
like urea, DAP which are manufactured in GkIG intmsive processes. The current r a y  
of disposal of MSW in India is predominantly dumping in the open. 

I 



This leads to methane emissions through the degradation of volatile organics and also to 
pollution of the ground water by the leachate generated on the dumpsites. The power 
supply in India in general and in the northern region in particular is dominated by thermal 
sources mainly coal fired power stations. The output of the project would replace this 
carbon intensive power source thereby lead to reduction in carbon diox~de emission. 
Similarly, the organic manure will replace the chemical fertilizers thereby reduce the C02 
that would have been generated in the manufacture. 

ABIL shall set up measurement and verification systems to monitor and control the GHG 
reductions. The project risks have been identified and mechanisms to mitigatelcover them 
have been set in. Major project agreements like power purchase agreement, waste supply , 
agreement etc. have been signed and approved by the funding agencies. Thus, overall the ! 
project offers an attractive opportunity for investment by investors especially the carbon ; 
investors. 

2. Project Costs 

I I Land & Building 

I I I I 

Erection & Commissioning 

I I I I I Civil, detailed Eng. 

Preliminary & Preoperative 

Expenses 

Working Capital Margin 

Equivalent to Rs. 276.32 million @ Rs. 44.66 per US S. Total cost Rs. 739.60 million 

211.53 

Contingeocies 

Total Project Cost 

63.00 

463.28 

190,000 

8.52 

29.73 



3. Proposed Means of Financing 
-- - -- 

# Including MNES subsidy of Rs. 150 Million 

4. Committed Financing 
a. Committed Debt Providers 

, I 

LIC 1 65.00 I 155% moratorium 1 2  

I I E 

DC-ENTEC 1 2800 1 15% 1 completion I 

DC-Enkem 

DC-JEL 

I I I I I I 
b. Committed Equity Providers 

20.00 

66.60 

15% 

15% 

Repayablein3 

years from 

& %  
a 

2 
: z 



5. Estimates of Profitability i (Rs. Million) 

Manure price assumed at Rs. 2,200 per ton without escalation each year a .  against Promoters assumption of Rs. 2,900 per ton with 5% annual escalation 
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7. Status of Finance Negotiations 

Are you in negotiations with any prospective debt providers? If yes, please specify 

and elaborate on expected time frame. Yes. The company is negotiating a loan from 

IDFC and LIC for a part of the project cost. IDFC is in an advanced stage of appraisal 

and is likely to approve the project soon. The current thrust is on validating the contracts 

for sale of organic manure. PPA has been signed with UPSEB as also the contract with 

Lucknow MC has been signed. 

Do you plan to submit this project to a private venture capital firm or  an 

international equity organization (e.g. REEF)? If yes identify specific fund and 

elaborate on negotiations. No. This has not been planned. 

Do you plan to submit this project to an international tender for carbon emissions 

reductions (e.g. Oregon Climate Trust)? If yes, please specify tender and closing 

date for submission. Promoters are interested in availing finance/investments in lieu of 

the carbon offsets from the project. IDFC, the main lender has also evinced interest in 

structuring this project with carbon offset. It is in contact with PCF and may like to 

prepare the project for their consideration at an appropriate stage. IDFC in consultation 

with ABlL has approached LBG for technical assistance on estimating GHG reduction 

Potential. 

8. Project Promoter Contact Information 

4 
4 
4 
4 
4 
4 

Address 
City. State, Province 
Contact Name 
Contact Phone 
Contact FAX 
Contact EMAIL 

824 Pwnamallee High Road, Kilpauk 
Chennal, Tamil Nadu India 
Mr. Ragurajan, Director 
+9l 44 641 1362 191 44 642 8992 
+9144641 1788 

f enkern99@md3.vsnl.net.in 



9. Project Management Team 

I D i i t o r ,  ABIL I 
4 ( Mr. Raj tndrm ( Project Engineer 

f 

I 
I I 

4 I Mr. Ravi Shankar 
I 

E k c t r h l  Engineer I 
I I 

4 I Dr. C. Rangrsrramf 1 Advisor - Organic Fe* 
I I 

4 ( Mr. N. Ragborajan 1 Adviror - Digestor Technology ! 
10. Project Promoter Financial History 

Book value of firm? 

EPS r-es and swk last 3 I 

1 for a variety of industrial eflhmts like &i3 sewas. 

1 tannery CETPs, sugar mills, distillery spent wash, t a i k  

ycan? 
What is clment business? 

I 
I wffcc, pharma. f d  udustna -c, 
I chcaWp*rochcrmcal ryrc, solvent c x m l o n  and 

mechuucal cngg rndustncs. Enkcm bas also a t a b l d d  

Consultancy and Turnkey conbcts in tbc area of 

and cfflucni lnatmmt plants. Thcy have so fp cxearted 

morc than 200 indusrrial efllwnt trrahacnt plans in India 

mun~crpal wain supply plants, pumptng sIaIrons a c  

What arc synergxs between The p r q a t  IS a dtvmrficahon of thcs savlm in the area 
busmess and thrs poject? 

of solrd waste trcaimnc The technology ire-up WIL a 

recognized supplier would k enhancing heir capability. 

Enkcm is also executing wvcral orders for bioga plants 

from emuenls from tanncrles. poultncs etc. Th~s proicct 

has good synerglcs w~th thctr overall bustnas plan 



11. Project Promoter Relevant Experience: 
Briefly describe the relevant ex~e r i ence ,  if any, possessed b y  the project promoter. Has  
the promoter developed similar projects? 

Enkem Enginem Pvt. Ltd.- The company has executed over 200 plants all over India with capacities ranging 
from 100 to 40,000 m31day for a value of US S 7 - 8 million in the last 5 years. 

Entec GmBH, Austria, the technology provider is promoted by Rund Stahl Bau GmbH Austria a manufacturer 
of chemical reactors. Entec has developed the anaerobic digestion systems for solid and liquid waste capable 
of handlmg up to 12% solid content. They have established over 50 plants world over for a variety of 
substrates. 

I Innovative Umwelttechnik GesmBH (RIT) have vast experience in design of MSW treatment projects. The 
major area of their focus is MSW segregation plants. They have designed plants with handling capacity of 1 300,000 tondyear. which is similar to the proposed plant. 

EL ,  Singapore shall be the supplier of the entire power plant including the gas engine and waste heat based 
power plant. JEL has a wide experience in manufacture, erection and operation of these systems and have 
executed many such projects world over. 

CGEA -Onyx France a subsidiary of Vivendi would be the O&M contractor. CGEA's turnover in the waste 
management business is over US 5 3.6 Bn. They are operating over 50 solid waste management projects of 
various types world over. 

12. Special P u r p o s e  Vehicle Contact Informat ion :  

City, State, Province 
Contact N a m e  
Contact Phone 

1 p r o m o t e s  
/ Is a Shareholding agreement ( Under negotiations I 

Chennai, Tamil Nadu 
Mr. Ragurajan, Director 
+91 44 641 1362.642 8992 - ~~~~ 

/ 1 in place 1 1 1 Salient terms A 

- 
Contact FAX 
Contact EMAlL 
Names and shares  o f  the 

+91 44 641 1788 
enkem99@md3.vsnl.net.in 
Enkem Engineers Pa. Ltd. ! 



13. Project Details 

. - I involves existing equipment? I 
I Is GHG mitigation achieved I Clean enagy generation 

I bean Energy 'Generation? 
I Size of Project (MW)? 15.1 MW 
I I 

1 Roject Location? City, 1 Lucknow. Unar Redesh, India 
1 Rovincc 
/ Off or on-grid? 1 On grid 
I I 

1 I 
I State Electricity Board? UP Powa Corporation Ltd. 

I 'Technol~py? Biomethanization followed by gas engine and waste 

heat recovery 

Type of Fuel? MSW derived methane rich biogas 

Source of fuel supply? City garbage supplied by Lucknow Municipal 

Corporation 

14. Feasibility Details 

Was Feasibility Shrdy 
prepand independently? 
What firm prepared the , 
Feasibility Study? List 
address and contact details 

No. But independent analysis carried out. 

Independent economic analysis prepad  by Madras 

School of Economics. 



15. Background on the Power Purchase Agreement 

I If no, skip to next heading. 
I Has a PPA been signed? (Yes or No) I Yes 
I I I Nature of Agreement? Take or Pay? Other? I Take or pay 

I 1 When does it enter into force? 
I 1 After satisfaction of the Conditions Precedents. 

I 

I I I What is the length of the PPA? (Years) ( 15years 

Name of state electricity board or prima~y 
PPA signatory? 
What date was the PPA signed? 

moiect sell vower directlv to maior 1 No 

UP Power Corporation Ltd. 

I 

, . 

What are the securities provided for the / Letter of Credit followed by ~ i c r o w  and then 

What is the initial purchase price? 

revenues? Have the domestic lenders 
a~oroved these mechanisms? Are there anv 1 State Govt. Guarantee 

Rs. 3.16 in 2002 

. . / spenal clauses, or provisions of relevance * 
I to the investors? 

j What are the terms of Pavment to the I Pavment to be made on the -th dav h-om 

What is the annual % increase in purchase 1 5% 

i project developers? Any special clauses of : raising the bill, failing which the LC would be i relevance to the investors/lenders? Have the 
domestic lenders approved the payment j revoked. Incentives @ % for payments in - 

/ days. IDFC has approved the PPA. 
i 
I 

. , 

( of the Force Majeure clauses? 
I What is the method of fixation of tariff I Availability based. 

I I 

I I (two-part, availability etc.)? Are there any 
provisions for deemed generatingtpenalties? 

What are the major provisions (event 
definitions. treatment of the off time. etc.) 

I Have the orovisions for change in law. I Yes 1 

FM clauses are fa~r  to the promoters. 
I 

- 
termination, liquidated damages, etc. been 
approved by existing lenders/investors? 
Would the SEBIgenerating utility want a 
share in the ownership of carbon offsets? 

Not clear yet. TBD I 



16. Other Agreancnts 1 
1 Fuel supply agreemmt signed? I Garbage supply with LMC 

Organic Manure Purchase 

Waterlutility supply agreement s~gned? 

Shareholder's agreement been entered 

1 
L 
I 

Lener from the tea gtate rece~vcd. To be 

convened Into an agreement in due course. . 
I 

Land lea% agreement 

Being formulated. I 

I I I 1 into betwan existing equity holders? 

Special pmvisions of above N A 

agreements? 



17. Quantify and Describe Risks 

I I I 
I Market? I Low I The commodities produced by the project power and 

organic manure are in deficit. Therefore, market risks I 
are low except for the sale of manure, because it is not 1 
widely promoted to the farmers yet. 

lndia has stable legal system and 

following the legal process. Contracts have been 1 
i 

honored and businesses of the multinationals have : 

flourished. Thus, the sovereign risk is minimal. 

The UP state has a functional electricity regulatory 

I I I / commission. The PPA has a legal validity. Also, the 

I I I / proposed project activity has overall support of the 

local/statdcenlral govt support 

The PPA and the waste supply agreements have been 

~ l t e r e d  Into These agreements are sound and f a ~ r  The 1 
I I 

I I i 1 other contractual structure is also established and is 1 
I I I I 

robust. Although. UPPCL is not in good financial I 

I I I health, this project has a special status and is also ~ 
I I I small in size. As such, no contract related problems are 

I 

i I I I contractors. They have earlier experience in setting up 

I 
1 I expected. 

I I 

I : 

I 
such projects. The materials to be used are standard. 

i Construction? 

1 I Thus, construchon is not l~kely to pose major 

Low The promoters have gathered strong EPC and other 

. . 

challenges. 

/ : Technology? Medium The technology providers have set up similar facilities 

1 elsewhere in the world. The promoters have 
I 
I 

I experience in working with other effluent treatment 

8 projects in India. Combined, their strengths are 
, . 

sufficient to address any technology related issues. 

: Management? Low The promoters have a very lean and efficient 

management, which is evident from a large number of 

projects they have implemented in a short span of 
! I i : time. In addition, they can draw any necessary 



/Competition? I I 
Low I MSWbatmmtisanasantactintyinb*fiand 

I I I I canpeticion in cbc fidd o f  MSW mnhmation poject I 
is vrry low. Also the o m l l  sue o f  thc MSW 

meatmat d d  is  quite large [with over 300 Chn I . I I 

I I I 
I 

cities gcnentiag o v a  39 mill~on tons of MSW d a l y j  1 - I ! Low GO1 is cumntly in the p e n  of casing the 
1 

companies .cl to a b w  h e r  closure of finm. Thc 
I 

- !  18. MitigatidCovernge measures 

~nvesbnent rukr have M y  been mlaxcd Thc 

h d ! ~ f m ; w L I ~ d ~ m s b m a o d t n m x m a r ~  

= ~ m r r s b d b u y a m . ~ ~ ~ =  
nmmm. T b s c f ~ E x l t h a a i b e c o a p a ~ ~ m  

garnlndbcttcrpufarmmgonampacukrand 

& h h  and risky. 

Market? Pmmmers have raxlvcd kna from a t a  gaden fa porhumg 

the m b ~  pmducnm o f  tbe m u r e  Tbrs o popmed to be 

I 
I 

converted mlo a pmpa agmanmt fa nk o~ec the fmrrrJ 

I 

I RegularoqC 1 No major nsk 

1 ( C o n t d c o u n t c r  party PPA has lxcn a p e d  and nhd.led by the UPERC. 

Constructton? No major nsk 





3. Carbon accounting details I I 
-- 

Pammcttr ( Particulars 
Baseline methodology' I For methane abatement 
(Refer to the note on GHG analysis) open dumping as pract~ced 

today 
For Power supply to gnd 

I Power mix in the Northern 
rcgion and 
For fertiliza supplement- 
Emission from 

I manufactam of 

I Nil 
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Executive Summary 

Asia ~i&nergy lndia Limited (ABIL) p- to +a up a 5 MW p o w a  generation 
plant using biogas generated by biomethrnation of Municipal Solid Wash (MSW) 
supplied by the Lucknow Nagar Nigam (Lucknow Municipal Corporation-LMC). Thc 
plant leads to capturing methane that would otherwise have been emitted had the MSW 
been dumped on open dumpsites as is practiced in all the Indian cities. Thc p j e a  shall 
save as a ahnosha t ion  pmject to illusbate the use of advanced anaerobic digestion 
lcchw1ogy to enhance the biodegradation process. The gas. after cleaninp. shall be i red 
in a gas engine to generate power for export to the UP Power Corporation's grid The 
process would also result in production of nutrient rich organic manure, which can 
substitute chanical f e r t i l h  for horticulture, fruits, plantations and gardens. The 
project awarded to ABIL through a competitive bidding process cogs about Rs. 740 
million. ABIL, a Special Purpose Vehicle company pnnooted by Enkcm Engincas 
lndia Ltd.. Entec GmbH. Austria, Jurong Engg. Ltd. (EL) and few hmds Ead financial 
institutions is pmviding thc anaerobic digestion technology. Thc ppd is bemg 

. - 
implemmtd through EPC contract to several nputad i n t t m a t h d  .od Wan 
companies. 

ABIL approached lDFC for funds in the form of loan and equity for tbt proj&t, wbi& 
is under active consideration. IDFC has a mission of encouraging awhnmrnuliy safer 
technologies for the projects funded by them. IDFC and The Louis Bagcr Group. Inc. 
the contractor for USAlDnndia GEPCCS project identified lhis project as a p a m i  
opportunity to demonsbate the identifiation of GHG emission I&& and its 
possible use. The project demonstrates environmental and social sudakmbility 8s it 
leads to reduction of a major health and methane (a major GHG) anission W. It 
kads to employment opportunities to the local population. It also helps (hc local rag 
pickers (scavengers of valued items like paper. plastics and r a g )  to collect thae items 
in a safe way that helps in recycling of these items. 

The project has three major streams of  GHG mitigation ( i )  MethuK ~ ~ ~ I u u J  from the 
MSW, (ii) reduction in the emission of carbon dioxide from the coal fired powa 
stations in Northern India; and (iii) Avoibncc of use of c h c m i i  f a t i l i t a s  like mq 
DAP which are manufactured in GHG intensive pmcsvs Thc fumnt way of disposal 
of MSW in lndia is p ~ ~ d ~ m i ~ n t l y  dumping in the open. This kds to meUune 
emissions through the degradation of volatile organics d also to pdlubjon of the 
ground water by the leachate generated on the dumpsites. The power supply in India in 
general and in the northern region in particular is dominated by (hcmul swras mainly 
coal fired power stations. The output ofthe project would replace this arbon intensive 
power source thereby kad to reduction in carbon dioxide emission Similarly. the 
organic manure will replace the chemical fertilizes thereby reduce the C02 tlut would 
have been generated in the manufacture. 

ABIL shall se t  up measurement and verification systems to monitor and CMWOI the 
GHG reductions. The pmject risks have been identified and mechanisms lo 
mitigatelcover them have been set in. Major projat  agreements like power p l r t b w  
agreement. waste supply agreement e t c  have been signed and approved by the funding 
agencies. T ~ I I S .  overall the projccl ofrcrs an attractive opprlunity for invcstnwnl by 
i~~vcstors especially thc carbon investors. 



Background of the project 

ABlL PROJECT - GREENHOUSE GAS (GHG) MITIGATION ASSESSMENT 

1. Background of the project 
Asia Bioenergy India Limited (ABIL), a new Special Purpose Vehicle (SPV) 
company promoted by MIS Enkem Engineers Pvt. Ltd. (Enkem), Chennai, proposes 
to set up a project to generate 5.1 MW power (net) and 75 TPD Organic Manure 
from the municipal solid waste (MSW) to be supplied by the Lucknow Municipal 
Corporation (LMC), Lucknow, Uttar Pradesh (UP). Lucknow, the capital of the state 
of UP with a population of around 3 million generates about 1500 Tons per day 
(TF'D) of solid waste of this about 66% is collected. LMC has agreed to supply 300 
TPD of the MSW to ABIL for the above purpose that meets specifications as stated 
in the agreement. 

&IL shall segregate the biodegradable matter from the MSW and process the same 
through anaerobic digestion in specifically designed reactors to generate a biogas 
rich in methane content. This gas shall be used, after due treatment, in gas engines to 
generate electric power. The waste Keat contained in the flue gases frbm the engine 
shall be recovered for generation of additional electric power. After meeting the 
auxiliary power generation, ABIL shall export power to the grid of UP Power 
Coqmration Ltd. (UPPCL), originally known as UP State Electricity Board 
(UPSEB). ABIL's contracted eapacity to UPPCL is stated at 5.1 MW. After the 
generation and recovery of the biogas, the remaining material shall be dried and sold 
as bacteria free manure rich in organics. This manure shall be suitable to agricultural 
and gardening I plantation purposes. The organic manure would be available to the 
extent of 75 TPD from the project. The plant shall be operating for 23 hours a day 
for about 324 days in a year and thus available to the extent of 85%. A now chart of 
the plant is given in Figure 1. 

ABIL has entered into a 30-year power purchase agreement (PPA) with UPSEB on 
July 31, 1998 [renewable for a further period of 30 years] and a Waste Supply 
agreement with LMC on February 14, 1997 also for an equal term. It has received a 
letter of intent for purchase of organic manure from a tea estate, which is to be 
converted in a five-year agreement for 2500 Tons per month of bio fertilizer of 
specific characteristics. 

The cost of proposed project is estimated at Rs. 760 million (including foreign 
currency expenses of US S 5.81 million @ Rs. 43.5 per US $), which is proposed to 
be financed by equity of Rs. 244 million, and debt of Rs. 366 million. The National 
Bio-energy Board of Ministry of Non-Conventional Energy Sources (MNES) of 
Government of India (G01) has accepted the project as a "National Demonstration 
Project". MNES has agreed to provide a subsidy of Rs. ISO million as per the 
scheme in view of the GHG mitigating nature of the project and its ability lo 
demonstrate generation of energy from waste to other cities in India. 



Figure I: Process Flows 

The primary Indian lender to the project appointed M/S Errat & Young ( M Y )  an 
international consulting o f  repute for conducting Technouxmomic review o f  the 
project. E&Y conducted a careful review of the project documents, made a site v~sit  
and had discussions with coneerncd authorities for an independent wersmcnt as 
also conducted some experiments with the MSW. Key conclusions of their rcporl 
are as follows: 

mTPD 
YSW 

The guarantees provided by LMC are enforceable and protect the project 
promoters from variations in waste quality 
'Ihe treatmen! system as proposed should be able to handle the MSW a d  

gencrale power and hiofertiltzer 
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'. > 
Background of the project 

1 

The biogas generation and the associated power generation would be close to 
design figures (lower by about 2.5% than the design figures) 
The project risks are adequately covered to the maximum extent possible 



GHG .ripio. rdtdm wsw 4th m d p r o j d  

2. GEG emhsion redtncllon objectives of the proposed projcet 

Technology opabns for MSW bvoanerrt 

Municipal solid waste comprises various substances and diners from place to place. 
Thus, the approach to treat MSW from different countries dll'lcrs There are various 
options for this, starting from reducing waste and recycling to compostlng. 
incioaahdpyrolysis. sanitary land filling and biomethanization. The first two 
options are desirable irrespective of the technology for treating the waste, as lhes 
rcduce. the quantity of the waste and thereby the load on the rreatnwnt plant. In the 
incineration or pyrolysis process the biodegradabk matter is bt~rnt off. thereby using 
the beating value. However, as the MSW is wet, major portion of heat is taken away 
in evaporating the water. Also, this process may result in em~ssion of undesirable 
substancts like dioxins, SOX etc. 'Ihese grsts are more dangerous as compand with 
main GHGr The cornposting optim enables treatment of b i l e  auttu. but 
the gases evolved m the aerobic digestion pocess mainly carbon dioxide esupes in 
the atmospbae and thereby docs not help in GHG duction.  Also, the ody saleable 
product in this process is the compost poduced. This redurn the f inand viability 
of the pmces. While, this cauld be the advisable option for smaller municipalities 
where the MSW generation is mt -gh to economically sustain higher treatment 
optioos such as biomethanation sad engineered landfill. E n g i d  landfill is an 
option, which also permits recovery of methane. However, chis requires 
compamtively larger land and elaborate and expensive consbuctioa It is also 
essential to prevent kakage of kachate in lad,  which could wntarninatc the p n d  
water. This option may also accd a similar demonstntion in lndii before it ua be 
used on a wider scale by municipalities. Though costlier, biomahaMtioa oNas 
several advantages over thesc options as discussed further. 

lo the biometbmhtion proces, the proem of digestion of b i i k  matter 
is carried out in a closed vessel. which helm in avoidance of emission of muham 
(a gas with high warming potential) as also any leachate that is 
generated. Further, since the pr- is catalyzed by enzyme sacrclcd by 
microorganisms in the culture, it htlps in recovering mom methane cbin the 
wmposting process. Thc methane rich bias is collected and gainfully utilizcd to 
produce power. which is fed to the grid. thereby replacing power from eubon 
intensive them1 sources. The pmccss leaves behind organic murue, ~ICC of 
bacteria and can be a substitute for chemical fertilizers like ammonia and urea. 
which g-te large -n(s of C a  during nunufacture. Thus 
biithanization process helps in mitigating three sources of potential GHG 
emission (i) Methane gas which could have otherwise csupcd fmm open 
dumpsites or composting yards (ii) GHG emissions from coal fired thamal ph* 
while producing equivalent amount of pow% and (iii) substituting chanicd 
fertilizers. during the manufacture of which GHG emission occurs. 

6. SusrainaMe Development objcrriwdp~pc+a 
The treatment cum power plant would employ about 30 persons directly and J 

large number of persons in the waste collection. markctang of  fcnilizcrs indin~tly 
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GHOemirriom reduction objecriwr of theproposedproject : 

The project helps in bettering environment in the city of Lucknow by a hygienic 
treatment of solid waste. It therefore, improves health standard in the city. The 
segregation prior to biomethanization results in a large quantity of inert non- 
biodegradable matter like metals, earth etc. Many of these items could be 
recycled, thereby providina employment to poor local folks especially women. 

c. Host counhy Government (GOI) objectives/approvals 
Tbe Ministry of Non-Conventional Energy Sources (MNES) of the GO1 has 
declared the current project as a demo project under its national program of waste 
to energy. GO1 is providing support to the project in order to help reduce the 
initial cost burden. The Honorable Supreme Court of India has directed the GO1 
to ensure proper treatment of MSW and disallowed its dumping. In view of this, 
the Ministry of Environment & Forests (MOEF) has issued a Notification for 
proper management of MSW. In view of this, the GO1 approval for this project is 
imminent. ABIL in cooperation with LMC and MNES is in the process of 
approaching MOEF for a formal host country approval for the project. 

- - -  
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3. Business as nsad o r  Btsdint  identification 
The c-t practice of management of MSW in India comprises c o l ~  of &e 
garbage and dumping it at specified sites within the city limits. These sites m 
gemrally unused land in the outskirts ofthe cities, which have large pits. These sites 
enable a large storage of solid waste therefore a larger life. The 300 class I cities 
covering a population of250 million generate about 39 million tons of MSW every 
day. Only a few of these cities have initiated ways of treating their solid waste. 
which mainly rcsart to wrnposting and land filling. The UP government, with 
MNES assistance conducted a survey of waste generation and collection in the 
stale's ten major municipalities. This has resulted in identificat~on of the present 
project as a showcase to other municipalities. The current practlce of solid waste 
managanent in the city of Lucknow (which rrprsenls a general Indian city) is 
dumping m open area at various sites. 

a Projed boundary 
The project shall encompass the city of Luckmw fnnn wbere tbe city &age is 
collicted, which was dumped otherwise on opea sites. Tbc p o j m  boundmy h r  
the first s&am of GHG reduction viz mdhanc is the boundary of city of 
Lucknow. 

As the powex is fed in the grid, which anmcts ihe city with UP state, whicb in 
hrm. is well inttgrated with the N o h  Regional grid becomes the boundary for 
the power supply. The overall grid in India is divided in five nuin gcognphic 
regions (North, Wst. South. East and the North-East). These regions come mdu 
individual Regional Load Despatch Centas (RtDCs), which are qmsmfd by 
Regional Electricity Boards formed uoder the Wi Electricity Act, 1948. Thc 
power transfers within the RLDCs art common Thc RLDCs m hrm ac king 
wnnected through inter regional bulk power huranission lines. However. this 
process of formation of a National Grid is yet to take place (At prrsol only 3 
inter regional bulk tnnsmission lines have been functional). Thus, tbc RLDCs 
should generally be considered as i n d q d m t  power centas. In this as the 
Northern Regional Load Despatch center (NRLDC), which a m k t s  of & mts 
of Jammu & Kashmir, Punjab. Himactgl W h ,  H.ryma. Rajadun d Uftar 
Pradesh and the UT of Chandigarh is considucd as the pmject's boundary. 

The organic manure avoids/subs~itutcs the use of chemical fertilizms like urea, 
DAP etc. the manufacturing proccss of these chcmials leads to emiss i i  of COZ 
and other GHGs. For the purpose of this rtrum of GHG duction,  it would be 
essential to include the fertilizer manufschtrmg plants in the project bouodrry. 
Although it would be desirous to include all these, it would be practical to 
consider average plan~s of these two a d  accord due weightage pmpottiorul to ihc 
consumption (by ihc intended users). 

b. Relevant baseline mdhodolo&~cnan~os 

(i) For methane movery: The proposed project essentially is first of its kind, 
capturing methane from lhe biodegndabk material of the MSW. I f  the 
material were dumped in the open as is practiced today. lhesc would d e p k  
in aerobic condit~ons. lhe biological processes are shown to follow a bell 



Bwiness nr Usual or Baseline &nti/Kation 

shaped curve Figure 1. Over a span of 2 to 6 years, this material would 
degenerate fully. 

- Conventional (Dry) Landfill 

Y c l n  

Source: Glob01 Energy Pamers LLC 
Figure I: Biogas -,r.+~:'ion horn dry landfills 

Thus, the volatile degradable material in the waste forms methane rich biogas 
at a slow rate and is released in the atmosphere. Carbon contained in the 
biodegradable matter of the solid waste would degrade over a long period. 
The proposed process enables faster digestion of majority of carbonaceous 
material in gas. Therefore, the baseline for this stream of reduction is the total 
emission of methane that could occur from the typical MSW from the 
Lucknow city. [However, since the proposed project would capture methane 
reduction as per the process designed by ENTEC, the net reduction is 
restricted to this amount.] 

(ii) For power export to grid: The power generation is using a gas engine as 
against the normal Rankine cycle or gas turbine. This is an innovative 
approach. The project would feed about 5000 kW worth of power in the grid 
of UP Power Corporation Ltd. (UPPCL), which is an integral part of NRLDC. 
The emission factor of NRLDC would therefore be the baseline as this would 
be the source of power in the absence ofthe project. A careful analysis of the 
performance of the regional grid suggests that on an average in the year 2001 
the UP grid had -81% of power from thermal sources, both of UPPCL's own 
and procurements From thc central power sector utilities (CPSU). About 14% 
was from hydroelectric sources and rest purchased from nuclear plants of 
CPSUs. The thermal power mentioned above is mainly from coal fired plants 
using sub bituminous coal mined in central India. The coal has large amounts 
of ash, which leads to low conversion efficiency. Indian power grid exhibits 
very high transmission and distribution losses. Although the actual ligures 
revealed off late arte quite high in many slates including UP,  it is preferable to 
use the published figure of 2OoA to be on a conservative s ~ d e  
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S i  this a grid feeding powa plant with a upwity < IS MW. it would 
qualify for the fast track pmjsts as defined under the Bonn agrcanaa The 
base1.i is calculated hom the data on installed capacities and gmaation 
details from various sources for both UPPCL and NRLDC. The data is 
available from the Planning Commission of India's Annual report of SEBs for 
June. 2001 and Central Elccnicity Authorivs report on NREB. The thcmul 
plants are in majority based on pulverized coal fired technolog These plants 
mainly use sub-bituminous coal from the mims around central idla .  Based 
on thc emission factors for this fuel for M i a  as specified in the IPCC report 
and used by the World Bank GHG assessment h a n d h i ,  lhz results ar t  
pnsented later. 

(iii) For nplaccmnt of chemical f e r l i l i  by organic manure: Tllc proposed plant 
would m t e  75 TF'D of organic manure. The manure shall replace the use 
of chemical f d i  like urea, di-ammonium phosphate (DAP), Potash and 
supa p ~ d c s  mainly by p l a n t a h  like tealcoffee gardens. hortiarltunl 
use in municipal gardens e(c. Since thc rnamtrc bas Iowa coofartrstiom of N. 
P a d  K: thc rckasc of these nubients is slowa thn C b m i i l  f m i l k  
Based on thc experience of the major usas viz the tea estates the equivaknt 
amount of tbt manure to one ton of chemical fertilizer is found. Based on the 
specific energy consumption of ura and ammonia and the average of usage of 
tbtse fertilizers in India, the weighlcd average emission factors of the 
chemical fertilizm arc found out The baseline emission reduction is the 
amount of emissioa by !be equivalent amount of cbcmical fertilirm used. 
While, the manufacturing processes of chemical f d l i z m  also kad to 
emission of NB. for want of precise data tbcse wcrc not quantifiabk and 
hence wcrc not accounted for in the present aaalysis. 

Here it occds to be clarified chat che project gcnemOcs organic muurr, which 
replaces use of chemically manufactured fcrtilitas (m thc same manner tbt 
the power g-led replaces grid power.) tbacforc, these arc NOT of the 
nature of embodied GHG emissions that the project replaces. Moreover. k 
reduetiom a n  measurable lrom the quantity of che chanical id i lkas ,  a 
product Ihat would be used in absence of projacl's output the carbon emission 
reductions from rhi source should qualify for CERs. 

c. T i e  dhcndons of the baseline 
The biomcthani-ution technology i s  being inaoduad for the first lime in the 
country. There are over 300 Class I cities in the country. which generate an 
estimated quantity of about 39 million tons of solid w s t c  pu yur. I t  s cxpcctcd 
that the use of the tcchnolwy will take a long time before it becoma a common 
practice. Thus, the baseline is not likely to shifty during at lust  a decade dunng 
which the investors would buy the carbon offsets. 

In view of the innovative nature of the proposed technology. it  may  no^ be 
necessary to revise the basclinc atimatc during the course of the fini ten yean 
during which investors are likely to purchase the credits. 



Business a Usual or Baeline tZenr$carion 

e. Baseline case emissions estimation 

Based on the methodology presented earlier and data collected from various 
sources, the baseline GHG emissions were estimated. The summary of the same is 
presented below. 

I Methane Capture from Solid wastes 

Methane generated due to biological degradation of the volatile solids in the 
solid waste. If the solid waste were dumped in open a majority of this 
amount of methane would have been generated over a period of over ten 
years. In the proposed process the degradation takes place at enhanced rate 
with the help of microbial reaction. Thus, in the absence of the project 
activity, there could be entire degradation of the organic matter. 

I Total waste received 300 Tondday I 
Inert material segregated 99 Tonslday 

Treatable material 201 Tondday 
Dry volatile solids 104 Tondday 

Biogas generated at STP 42320 Nm31day 
Methane recovered 25392 NmYday 

Annual methane captured 5627 TPA 

Equivalent' CO, 118.169 TPA 
GWP of methane for 100 year horizon = 21 

II COz Emissions from power used in the state grid 

The requirement of power in the state is met through own generation, which 
includes coal fired thermal and hydroelectric power plants. In addition, the UP 
Power Corporation purchases power from the central public sector power 
generating companies, which have a mix of thermal, hydel and nuclear power. 
Based on the respective capacities, it is found that thermal power contributes 
about 8% of the capacity and 20% of the hydel sources. However, based on 
the statistics of power generated and purchased, it is observed that in 2001 of 
a total 39879 MU consumed by the state grid 82.2 % was supplied from 
thermal sources, mainly coal fired plants, 14.4 % from hydel and 3.4 % by 
nuclear sources. The composition was more or less same in the year 2000. 
with 81.4%, 15.5% and 3.1%. The thermal plants which are based on high ash 
lndian coal use sub bituminous variety coal as fuel. By and large the plants are 
old and exhibit conversion efficiencies in the range of 33%. Indian electric 
power grid especially at the sub transmission and distribution levels, which 
operate at low voltage ratings of 33 KVA and I I KVA, exhibit high 
transmission & dishibution losses, sometimes in the excess of 40%. However. 
to be on a conservative side an estimated 20% T&D losses are assumed in the 
analysis. 

The emission factors of these plants have been assumed on the basis of IPCC 
methodology (as discussed in: UNEP/OECD/IEA/IPCC 1995) for India. 
which is also being followed by several multilaleral institutions like The 
World Bank. The emission factor of thermal power plants using 
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bi-antbracite coals from lndia is 26.2 tow -1. To be on a 
a ~ s a v r t i v c  side, even thougb many of the hydel plants of National 
Hydrotlccbic Power Corpontion (NHPC) are large in size it is assumed that 
they do not kad to any indirect GHG emissions. Afier considering the mix of 
supply 'om various sources as mentioned above. he weighted avenge 
emission factor of the UP state grid is 2 1 5 tCfTJ. 

I11 Cot Emirsior f i  inorganic fcrfi1itcrs during manufac~urr 

Ooe of tbe fc11lures of the proposed project is the generallon of organic 
manure that substitutes he use of chemical fertilizers like urea. di ammonium 
phosphate, and potash. During the manufacturt of the chemical krl~ltzers like 
urea, ammonia, singldtriple super phosphate (SSPTTSP). dl-ammonlum 
phosphate PAP) a large amount of energy is consumed. This energy rs in 
both thermal as well as elcctrid forms. In d d i i  during pocessing. raw 
mataial, intamcdiates a d  finished goods are lost due to spillages, 
evaporation c(c. Some of tbc reactions also evolve COZ; nilmus oxide. 

. ~ peduoro cabom aod m a n y  othr poltulants like Sa, NOi, puticulate matla 
etc. The use of tbe chemical fatilkms (popularly r e f 4  as NPK fertillten 
in India) has i d  over a last fevr decades. While, it has conmhtcd 
greatly to the green revohtion to increase the food output in the country, 
excessive use also kads to increas in acidity of tbc soil, tbacby w i n g  its 
quality. 

The most important step in producing ammonia (NH3) is the pmduction of 
hydrogen. which is followed by the Raaioo b e e n  h y h g e n  and nitrogen. 
A number of processes an availabk to produce hydrogen, differing primarily 
in type of feedstock used. Tbe hydrogen production mute predominantly used 
worldwide is steam reforming of natural gas. la this prms natural gas (CH4) 
is mixed with wata  (steam) and air to @a hydrogen (HZ). carbon 
monoxide (CO) and carbon dioxide (C02). Waste hat is used for m t i n g  
and steam production, and part of the m e w  is burnt to gemmate thc energy 
required to drive the naetioe CO is further convated to G a  and m using the 
wata gas shift reaction. A h  CO and Coz is nmoved hwn the gas mixrurc 
ammonia (NHI) is obtained by synhsis readom 

Thc specific Energy Conrumption of fatilizu plants in India were 12.3 
GuVton of ammonia, 13.5 GaVton of ury and 0.06 GaVton of DAP. The 
consumption of major fatilizers namely urea, DAP and SSP arc 72%. 14% 
and 14% respectively. Based on the f&ock from which thc knilizus 
derive energy ud the power consumption of paces, thc awnge emission 
factor of each ton of chemical fertilizer works out to appmximarcly 2 63 tons 
C w t o n  of fdilizer.':.' 

I India's Fertiliza lnd- RohKtivity and Energy EITumcy Ka* Schumorh~~onil Jo~rrnr 
.%rr/rrr,.c Environmental Energy Technologics Div~ston July 1999 

l inc~gy ('unscrv.~ton at dnlp stage. CII Ermgy hlan~gcmcnl Ccll. undn the ADWESP pqml 
'rliRl Earrgy Ddc. hrcclory & Yarbook 19WCWO 
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GHG mitigation pdential of the projecr 

4. GHG mitigation potential of the project 
The project helps in avoiding emission of two main greenhouse gases; methane 
and carbon dioxide. 
I The project enables capture of the methane from the biological degradation 

processes. If the waste is left in open it would require a long time for the 
microbes present in the waste as well as the soil and air to break the organic 
molecules into smaller molecules and ultimately methane gas. Estimated 
time of 15 - 20 years is needed to break various complex con~pounds. In the 
proposed plant the seed culture of microbes uses the nutrients in the waste to 
enhance the biodegradation process in absence of air. Thus, thc anaerobic 
process enhanced by the enzymatic catalysis hastens the biodegradation 
process and increases the yield of methane. The left over solids in the waste 
are non degradable for all practical purposes. Based on the estimates from 
laboratory results and experience of the technology suppliers elsewhere, the 
gas generation is estimated to be around 0.86 m31kg of volatile solids 
(49,290 m3lday from the project a t  37' C) containing about 65% methane 
and ,he rest carbon dioxide, moisture etc. However, as per the technology"' 
review conducted by Ernst & Young, the gas generation has 'been over 
estimated by about 2.5%. When this is applied to the estimates gas 
generation is likely to be - 48,055 m31day. Thus, the project helps in 
capturing about 25,392 m3 of methane gas at Standard Temperature and 
Pressure. This works out to 118,169 Tons per annum of COz (GWP of 
methane is 2 1) 

I1 The project generates a total of 5.6 MW of electric power and after meeting 
the plant needs exports power worth about 5.1 MW. Under assumptions of 
availability of 85%, the proposed project would feed 38.6 MU in the state 
grid of UP. In the absence of project activity, this could have been met with 
grid power, which has a high thermal power concentration. The state of UP 
generates its own power and also receives power from its share from the 
central power sector PSUs (Viz. NTPC, NHPC, NPC etc.). Based on the 
scenario outlined in the earlier section, the power generated by combustion 
of the methane captured would lead to reduction of carbon emissions from 
the coal fired grid power to the extent of 40,375 Tons per annum of COZ. 

I11 The proposed project generates organic manure to the extent of 71 TPD. The 
manure has adequate quantities of N, P and K as desired by plants especially 
plantations. The composition of the manure is given below: 

Solids 70 - 75 
Organics 40 - 50 
Nitrogen 0.2 - 0.6 

Phosphorus 0.8 - 6.8 
Potassium 0.3 - 1.4 
Fe. Cu, Zn Traces 
Pfl value 6.0 - 7.0 



The plantations and m n  the otba crops prcfa this type of futilizu on 
account of the slow release of nuhienis, which are absorbed pmpaly by the 
soil and hence the plants. In addition, the manure does not allow drainage of 
the nutrients and also presmvt~ the pH of the soil. 'Ihc organic nunure 
generated from the project is assumed to be abk  to supplement the chania l  
fertilizers. It assumed that each ton to the manure should replace 500 kg of 
chemical fertilizers. 

Therefon, the ovcrall reduction han the project's sale of 25.560 tom of 
organic manure per annum works at 33.587 tons COz per annum 

To summarize. the total carbon emission rcdueciOns from the project would be as 
given below: 

solid waste 
Pown gmeration from 40375 

lw&ane w 
Replacement of chemical 33.587 

fertilizers 
Total 192.131 

Leakages are defined as net change of lnthropogcnic emissions occurring outside the 
project boundary, which arc m a s u n b k  and attribulable to the p p ~ d  piopmedprojsct 
activity. The possibilities of such missions occurring on account of lhu p r o k t  arc 
remote. in view of its size and its nature. Hmce the leakages horn this projexl activity 
are taken as nil. 



Monitoring & Verflcntion 

5. Monitoring & Verification 
Monitoring and Verification (M&V) of the emission reductions fiom a project is 
a key to ensure that the projected reductions indeed take place. The investors risk 
from a project are addressed to a large extent through the M&V process. The 
M&V for the proposed project is outlined below. 

a. M& Vphilosophy 
The proposed project has three distinct components of the emission 
reduction. Therefore, the M&V approach for these streams is designed 
separately. 

For the solid waste treatment, the measure of reduct~ons shall be from the 
quantity of solid waste treated, which has a relationsh~p w ~ t h  the methane 
generated. The proposed plant would have a measurement system for the 
solid waste as specified in the contract with LMC. The measure of the solid 
waste treated will be as measured by the weighbridge to be installed by the 
company conforming to the Indian standards. The quantities' of solid waste 
received through each vehicle shall be recorded in a logbook, which will be 
endorsed by the representatives of the company and LMC. 

For the power fed to the regional grid, the measurement system is relatively 
clear as the metering of power is clearly specified in the PPA with UPPCL. It 
specifies that there shall be two meters one for export and the other for 
import of power. Each of these meters shall have check meters to be installed 
by UPPCL to maintain checks as per pmdent utility practices. All the meters 
shall be of 0.2 accuracy class. The power supplied by the company shall be 
metered and tested at regular intervals. 

As regards the organic manure sale, the measurement of the weight of the 
manure sale shall be as per the sale records of the company. These would be 
recorded as per the usual standards of sale of goods. 

The company proposes to appoint internationally reputed engineering and 
auditing firms to validate the baseline methodology, estimation of emission 
reductions and the year-to-year achievement of the target reductions. 
Specialist agencies shall also review the baseline periodically at intervals 
suggested under the international mles to be framed. 

6. M& V system spec~Jication 
The M&V system based on the above philosophy will be properly 
documented so that it is strictly implemented. An audit of the records and 
system maintenance practices shall be conducted annually. The M&V system 
will also keep a track of the parameters such as power plant capacities added 
in the northern region, fertilizer consumption and developments on solid 
waste management and methane capture projects in the country. The major 
assumptions made in the GHG reduction analysis shall also be confirmed 
from time to time, so as to keep a track of achievement of the carbon offsets 
and also to account for any Leakages that may occur. These could for 
example be on the account of increaseldecrease in em~ssions from the open 
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dumping of MSW. These could lad to the project acquiring kso off- tho 
pojected. 

Equipment for Measurement of weights of MSW received. organic manure 
sold, composition of MSW, measurement of temperature, quantity a d  
composition of biogas gencratcd. metering of power exported to !he gnd at 
the bus bar (load curve) and comprttrs, data loggers and other related 
hardarPrr. AU the above mcawcmcnt equipment is a pan of the project and 
its cost is inchlded in the capital cost. 

It is orooosed to vest the nsmnmbilities of monitorine !he ouametar;  

received 
Measure and m r d  the quantity of biogas poducad and its 
w m p i t i o n  
Meter and record thc power -tad and sold to UIC. grid 
Measure and record qualitylquantity of manure sold 

o Keep back of solid waste manageanent practices in tbe cily and tbe 
mnby 
Keep track of source: wise power supply in the wrthao ekctric 
power grid and the status of completing the National Grid 
Keep h c k  of production and use of chemical and organic f i l i i  

This will enable securing quality emission reductions. l'bc docmxnts so 
generated shall be available for review of any interested perty. 



Monitoring & Vcrifcafion 

f: M& V Cost estimates 

Additional Hardware 
- Specialized MIS 
GHG monitoring • !mi!# 
system design and 
maintenance expenses 
Baseline methodology, 

1 emissions and reduction 

I verification 
Annual certification of 
I emission reductions / 10 

years capitalized) I 
Annual adaptation cost @2% of revenues [$2X 214,035X0.02] = $8561.4 
p.a. (@ US $ 2  per ton COz) 
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d Estimation of cost of arbon reductions 

There are basically two approaches to estimating cost of carbon reductions in case of 
non cstabliisbed markets, where no pricing signals are available. (i) The di fkmce  in 
the total cost of production between the pmjbct and a similar project using a 
traditional t ecb logy  divided by the total tons of carbon redur~ion.~ priduced; or (ii) 
Thc total amount necessary to make thc project profitable (or meet the hurdk rare) 
divided by tht total tons of carbon reduaions p m d u d .  In case of the proposed 
project thc vaiuable productslserviccs provided include rrearnicnt 01 3 0 0  TPD of 
MSW. 5 MW power generation and 71 TPD of Organic nianulc ~>rrd~lction. Since 
conventionally tbne is no lochnology that can provide such hc1cro~r.11~011~ services, 
it would be appmpriate to adopt the second approach. 

The IRR on equity with the two valuable products from the project nmely power 
a d  manure was calculated based on the price of powa spsified by the PPA md the 
market mxptabk pice of maMm witbout accounting for tbe carbon 
dudions This analysis suggests that at a price of Rs. 2,200 pa ton fot the manun 
in year 1, escalating @5% p.a., and for a hmdk IRR af2(P/., thc carbon price works 
out at S 3.00 per ton. It is obremd that thc IRR is sensitive to organic manun 
price; therefore lhe market acceptable price has been taken into mount. Tbe 
comparable commodity in this mqcct has been assumed to be the compost being 
produced in the OkMa plant in New DeUti, which is sold at Rs. 4 per KG in thc retail 
market. 



Risk messmnel and mitigation mechanisms 

7. Risk assessment and mitigation mechanisms 

The proposed project is exposed to various risks of various operational, 
technical, contractual and sovereign types. ABIL has obtained performance 
guarantees from various technology/equipment suppliers to ensure 'proper 
working of the plant. In addition, Emst & Young, a reputed consulting firm has 
reviewed the technology, waste characteristics and the onderlying contracts. 
Addressing these business and political risks is one of the major factors for 
attracting investments in the project. It may be noted that this projcct tias been 
awarded to ABIL through a competitive bidding process that w a s  conducted in a 
transparent manner. Thus, the risks of political acceptability arc: ~iiinimal. 
Moreover, lndia is faced with a formidable task of improving the solid waste 
disposal practices owing to various reasons like health, hygiene and aesthetics. 
Thus, the proposed activity is a highly socially desirable activity. The project not 
only addresses the problems of solid waste and emissions but also generates 
valuable resources and employment. I n  other words this is a sokially and 
environmentally sustainable activity. All the major project agreements have been 
signed, reviewed and accepted by the FIs. The contractual framework is depicted 
in Figure 2. 

Figure 2: A B n  Contractual/Performance Structure 
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Sr. 1 Senicclpcrformance 1 Agreement T n m c t i o n  / Ann.rlTnmsa&oms 1 

I I 1 Acreemen1 I of specified 

No. 
I 

2 
3 

P 
- 

1 qJaiity 
4 !Loan ( Loan Agreemeat Provide Loan InteresUhacipk I 

- 

j 5 1 DeferredCrcdit 1 DClLoan Agreement Deferred cre011 on [.ease rental 

Equipmenflechnology 

Equity capital 
Garbage 

I 1 specified 

- 
EPC c o n t r a e ~ e c b  
transfer 
Shareholders Agreement 

I 1 - 
J 7 1 Organic Manurc , Manure Purchase / Sale of power Payment for manure 
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1 1 Agrctment 
8 1 Power 1 Power Purchase 1 Sale of manure PanaeatofPoarcr I 

Garbage Supplv 1 Supply ofgarhage 

e--, 

Purchase of 
Esptrrech 
Equity infusion 

I 
equipment cost 
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Divideod 

6 1 Insurance Policy 1 Poticy document Cover fire and Instrrance Premium 

Various risks faced by the project along with the respective mitigation measures is 
described below. 

/ Agreement 1 &tr 

I I 1 organic manure art in d e f ~ i l  Thacforc, d e t  risks ( 

9 (Carbonoffsets I Carbon Offset Purchase 1 Initial Investment 1 Payment for Offsets . 

Risks 

- 
Market? 

I i I are low except for* saltoimanUTt,because it is  oot I 

Low to 

W h  
Low 

1 following the kgrl proctn. Conma have been 1 

The commodities pduccd by Us project powu and 

1 

i 
I 

honored and businesses of h e  multinrtioMLs have 

widely promoted to tbc fameas yet. 

flourished. Thus, the sovereign risk is minimal I 

Rcgulalory'? LOW / ~ h c  UP state has a f u ~ t i d  etectricity regulatory : 

CounCry/Soverr~p? 1 Low / India has stable kgal system and has by and h g c  

I / commission. & PPA has a legal validity. Also. the 

I 
I I proposed project activity hs overall support of the 



Risk arsessmnet and mitigation mechanisms 

other contractual structure is also established and is 

robust. Although, UPPCL is not in good financial 

Contract/counter 

Party 

I' I I health, this project has a speci;~l scatus and is also small I 
I I 1 in size. As such, no contract related problems are I 

Low The PPA and the waste supply agreements have been 

entered into. These agreements are sound and fair. The 

I I I contractors. They have earlier experience in setting up I 
Construction? 

such projects. The materials to be used are standard. 

Thus, construction is not likely to pose major 

Low 

elsewhere in the world. The promoters have experience 

in working with other effluent treatment projects in 

expected. 

The promoters have gathered strong 131'(' and other 

Technology? 

I I I India. Combined, their strengths are sufficient to 1 
I I I address any technology related issues. I 

Medium 

Management? / Low 1 The promoters have a very lean and efficient 

challenges. 

The technology providers have set up similar facilities 

I I I management, which is evident from a large number of ( 
I I I projects they have implemented in a short span of time. I 
I I 1 In addition, they can draw any necessary resource from ( 

I I market is quite large [with over 300 Class I cities I 

India or Austria. 

MSW treatment is a 

competition in the field of MSW methanation project is 

very low. Also the overall size of the MSW treatment 

I 

I I Act to allow easier closure of firms. The investment / 

Competition? 

Exit? Low 
I 

I 1 rules have Blready been relaxed. The Indian financial / 

Low 

I 
generating over 39 million tons of MSW daily] 

GO1 is currently in the process of easing the Companies 

/ market is mature and transactions such as Ieveraged 1 
1 buyouts. mergers & acqu~sicions etc. are common. 

Therefore. Exit from the conlpanics in gcneral and I 



bellex performing ooes in particular is not diffia~h tad 

risky. 
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I : . a  
Loan No. A04 02001. 

: - 4  . . January 29.2003 ; 2 Shl K ~ad&&,,t& 
Y .  Chakmalr * . 

, ;  . i  
. . Ambufhirtha Power private Limited 

Y 4  
2& Floor 21/19. CraQ Park Road. 
M.G. Road.Crbs, 
Baagalorr-560061 

\ 

1 Sub: Loangroposat for financing of 2x10 W MGHE Tail fZace ProJect In 
. . Kamataka by AMBUMIRTHA Power Pvt Ftd. 

- 
I 1 ' 

I 
' Ret (i) Mls APPL's letter dated 29/12/2601 to PFC seeking tkancial 

P assistance fmm PFC. 
I (ii) PFC's letter dated 18/1QQOO2 to Ws APPL intimatii shodkhg 

of the projed by PFC for detailed appraisal. 

a Dear Sir. , 

m Wdh reference to your application for financial assistance vide letter caed at 
reference above and furlher correspondem and d i i  yw had WI us 

t for setting up of a &lo MW power pr- at Shimoga in Kamataka . we are 
I , pleased to inform that Power Finance Corporation Ltd. is agreeable. h prindple, 

to provide to MIS APPL a rupee term loan.of Rs. 35.0 aww for the above 
project s@ject to the fdlawing : 

Is 

1. T h e ~ ~ k m n f a d l i t y i s s u b $ d l o t h e l e n n s a n d c o n d t b o n s  
. . 

I including a d d i i l  terms and c o n d i i  endosed,herewith at Appendix- 
A and Appendix5 respectively. 

Y 2. MIS APPL shall enter into a Loan Agreement with PFC in ihe format 
enckised at AppendiiC. 

Si 3. In case these terms and conditions are acceptable to you. yw may fumkh 
to us within 30 days of receipt of this H e r  two cerlilied copy of the 
resolutions duly passed by the Board of Ouedors of your Company as per 

1 the proforrna in Appendix-0. 



Loan No. A& 02001. 

4. Your attention is also invited to Appendix-E of this letter which lists the 
various documents that are required to  be submitted by you in connection 
with the $aid financial assistance. 

5. This communication should not in any way be construed as giving rise to 
any binding obligation on the part of PFC unless Mls APPL cornrnuntcates 
to PFC within 30 days fiorn the date of receipt of this letter that the terms 
end conditions set out herein are acceptable to ~t and unless the Loan 
Agreement and the Guarantee Agreement and other documents relat~ng 
to the above assistance are executed by Mls APPL in such form as may 
be require$ by PFG within six months from the date of this letter or such 
further time as may be ellwved by PFC in its absolute discretion. 

One &t of fomats for (i) undertaking for nondisposal of shakholding, (ii) 
deed !of' corporate guarantee and (iii) declaration in the matter of 
mortgagehypothecation are also enclosed at Appendix-F. . 

Meanwhile kindly acknowledge receipt of this letter. 
f .- - -- --  

1 .  I 
Thanking you, 

( Mohan Lal ) , 
Manager (PASk) & SC- karnataka 

Copyfor information to: . 
1. The Principal Secretary to Government of Karnataka .Energy Department. 

M.S.Buqing ,6" Floor. Bangabre-560001 
2 Chairman . KPTCL. Cauvery Bhawan. Bangalore-560009 
3. Chahan,KREDL, Queen's Road.Bangalore-560052 
4. AGM (PBFO) . PFC along wth a copy of opecial terms & conditions 
5. GM (LO & R). PFC 
6. AGM (IPP). PFC along with a copy of special terms & condillons 
7. AGM ( CMIS). PFC 
8. GM (LID), PEC along with a copy' ol special terms 8 chnditions 
9. GM (EAP). f!FC 



. FAX NO. ~~7 

2 nd iloor. 21/19. Cnig Park Road 
MGRoadCms 
Banaalore-660 001. 

Sub: SuKtion d MGHE TrYrocr Hydro Elaetric Roject ( 2xlOWW) h 
s h i v  district or star during 200243 

- 

Dear Si ,  - 

hfhbocmcdkm.itisbhlamputMar Capaatbnbilqeca#e to 
pcwidebanassistancebthedentdRa3059.S4M(mIDC)Rrb 
above merjianed pcjed in Comottii PFC as Leed F m  hsthbbn. 

End: Sancton dek& 

. I 



: > Annexure - - 
i., Details of MGHE Tallrace Hydro ElecMc Project i n  Shirnoga district of Karnataka 

State promoted by Ws Ambuthlrtha Power Private Ltd. (APPL) 
(Rs lakh) i - 

as equily nent 
woied pro- 

COmPO- / posed I sanctioned 
nenl) I - 

' Special Conditions for release of loan 
I 

1. An undertaking is to be given by M h  AmbuUlirtha Power Private Ltd.(APPL) to the effect that no 
problem remains to be resolved with regard to rehabilitation and litigation and all the necessary 
project dearances are available. 

: 

I 

i 

, \ 

2. Mls Ambuthirtha Power Private Ltd. (APPL) undertakes not to transfer or abandon the project at 
any stage or in any manner whatsoever without prior written consent of REC. Also the APPL 

I undertakes that in case of transferlabandonment of the project or assets. the entire outstanding 
d'es frorr. them shall be paid tc REC in cne instal!mcnt before such transfer is sffeced. 

1 

3. No advance money shall be provided and all eligible daims shall be released on reimbursement 
p ) basis subject to cornpliance/completion of formalities related to loan documentation which may 

also cover the following commitments made by the company under a legally binding contract(s) 
t to be vetted by Ute Lawyers:- 

. i) ~ommitrnent to bring entire equity upfront before disbursement (or by way of a 

i 
bank guarantee) 

ii) Commitment to submit legally binding contracts with Asian Tech. Ctd.( EPC 
: t Contractor). Alstom Ltd. (Equipment Supplier) and TCE Consulting Engineers Lld. 

(Project Construction managers) prior to disbursement. 
i ) iii) Commitment to fumish contracts with key personnel identified by the company prior 

to disbursement. Such contracts should be valid for the loan duration. Further the 
. , company should undertake to replace such people (with RECs consent) with equally 

~. 
qualified personnel in the event of their quitting the organization. 

iv) Commitment by the company to meet cost over run without recburse to REC 

I I I I AHEC) I 
1 1 2  1 3  1 4  1 5  1 6  ( 7  8 ( 9  ( 10 
MGHE I . I 2x10 1 9047.75 1 8430.00 1 2940.15 1 5489.85 : 2744.925 1 314.649 1 3059.574 

I 
- 

~ 
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SECTION A: CLEAN ~ E R C Y  AND GHG MI~GATION EQUIPMENT FINANCE 

I.  Contact Information for the Prospective Borrower 

Name of Company I 
Address I 

City, State, Rovince 
1 i 

Contact Name 
C o o M  Phooc I 

I 

Contact FAX I 
[ Contact EMAIL 

2. Anilabiiity of Fb.rreial Information on Borrower 

+I I 
I Audtted iinanc~al statements ankb lc  for last 3 fiscal ycars? 

Audrted financrals bemg prondcd to LBG Washgton? 
@I Was firm in same geaaa~ ime of ~usrnas for last 3 yran? 

I I 
Has firm reported operating profits AND net ioumK during each of last 2 

, iycars? 

3. Borrower's Financial History (last three Fkcrrl Years) 

1 Major Capital ~ n v a m r n t s  
I 

1 

Opmbng h 6 1  (OP) 

opm 

Net worth 

Equ~ty 

i Dcbt:Equity ratio 

I 
I 

- 
I F~xcd Aswr Coverage Ratio 

Current R a r ~ o  



Credit Rating by Lead FVBank 

Depreciation/Amortization 
Expense 
Interest Expense 

Current mahlrity of LTD 

4. Background information on all used and unused short and long-term debt 



- 1  Abont the Eqdpmen~ecbnology: Larger clean energy or GHG mitigating pmjects 
1 (Roject Finance) may involve more than one typc of environmental equipment. 

Complete sections A 5 h u e h  A 10 for each piece of relevant GHG mitigating 
-I equipment. 

I 
I Description of technologyl~rvice to be purchased 

6. Description of the GHG mitigating potential of the tccbodogy 

The project envisages semng up two sds of mini hydroelectric power plant of 10 M W 
eactThe technology used is primarily based on diversion of tailrace stream of the larger 
hydroelectric pow&plant up&. AS such it does not result in submergence and 

- 

inundation of forestland. This feature helps in generating power in an environmentally 
friendly manner. In India, a large proportion of power is generated by thermal plants 
burning the coal available in central India. The propod  project enables switching lo 
renewable energy source in a sustainable way. 



7. About the Business Negotiations 

I Is the manufacturerof the technology a domestic company? I 1 
Is the manufacturer located overseas ( e x p o r t e L  
Is the manufacturer a US company? -. . -- - t .. ..I ... I Have any price negotiations occurred? 

I Has a purchase order been submitted? 

How many units are in the Purchase Order? 
What is the estimated unit cost of technology (US$)? 
What is the total cost for the Purchase Order? 

8. Contact Information on the Manufacturer 

City, State, Province 
Contact Name 
Contact Phone 

I Contact FAX I 
[ Contact EMAIL 

9. About the Trade Financing (For Equipment Imported Into India) 

Is trade financing being sought for the import of the equipment to India? 

What type of trade financing is being sought (insurance,guarantees, working capital? 

10. Has a domestic or overseas lender been identified? 

1 Name of Lender 
I Address I 
] City, State, Province I 
I Cnntart Name 

Contact Phone I 

I I Contact EMAIL 1 I 



1 SECTION B: PROJFCT FINANCE FOR CW ENERGY AND GHC M ~ G A ~ W  

Y 1  

I Project Name: Mahatma Gandhi Hydro-Electric Tail Race Scheme, Kamataka 

Y I Project Promoter: M/s S u c h i  Investments Pvt Limited 

I Special Purpose Vehicle: Ambuthiha Power Private Limited 

1. Executive Summary: Project at a Glance 

AmbuIhirUta Powa Rivlle Limited popara to ansud md opeNc a mini hjdm-ekcmc 
p ~ a g a K n t i a g ~ 0 f 2 o ~ a p s d ( y ( 2 - 1 0 ~ ~ 6 ) ~ t h c & ~ b ~ d t b e c l i r ( i g  
120 MW hhbtma Gindhi Hydro-Elccbic (MGHE) sutim, 4 upmcun of che existing 1035 
MW Shnvathy Gcomting Stltim (SCiS). 

1 Tbe rim-bed fall baareen the MGHE --i- shtian nd SGS is 69 meters. ?be MGM I 
I T a i h  Rojm pmpma to be h c a i e d e d ~  ikx rtltiom, md wodd utilin tbe river-bed 
hll,thetdlraa&~hugeflowfrwntheMGHErorionndfk~fromniadepcndent I 
catchment. It is pmpmcd to ansbun r diversion dam owpkx across chc S a n d y  Rim. 
with a bench weir across the Talalulale N.12 a m i  of che Shanvuhy. I 
7heprojectwillbrvcthrrcpimaryrourmofwPa. 

9 Discharge from the MGHE Po- House (el. 38-42 cannas) 
D C a t c h t  from Talakalalc Nak 
D Run-off horn mdcpendcnt catchmm6 of S h n v u b i  River below Lingaumakb. 

reservoir up to Jog Falls. ! 

The combmed flows wwld be conducted through che hcd nce tunnel (HRT), aagc 1.nt 
pcsure shaft md pennocks to the MGHE Tlrl R.a Po- Gcncnbng Plant Tbe PIru IS 
p m p d  to be mmnnsstcaed by October 2004. md thc s t a h  IS annnpoted to gannle 113 
m l l m  unlts (MU) annually 

m ' Appxinratcly 8.75 Hectares of land wll be roquircd for b a n g  various canponcnh of& 

I P V t .  

I I lnmatnrnrrc Development F i  Conp.ny L&i,, (IDFC) is che pcsmnptivc deb p v i d a  tb 
chisactivily. Undncherrnnnbkhunovort.thcprcjarhttndcrrma~yfathe6ra 10 

I yean of its opention. A power purchase v t  with che Kamaat. Electricity b o d  hr 
ban signed on October 16.1999. The PPA povida for payment of 2.87 R&Wh c a b x k d  

1 from the base p r  1999-2000. and assuming a 5% -1 i- until thc 10. yar of 
opcntion. 

I 



2. Project Costs 

I I I I 
4 / Land & Building 85.00 0.79 1 

I I I I 
J 
4 1 Evacuation of Power 

I I 

( Working Capital Margin -- 

I I I t 

I I I 
4 I Escalation doring Construction - I 

Civil, detailed Eng. 

139.00 

I Preliminary & Preoperative 

I I I I 
J / Contingencies 400.00 3.71 

5,365.00 

1.29 

I I , I 1 I 4 / Interest during Construction 1204.00 / 11.18 I 

700.00 6.50 

1 4 / Total Project Cost 10769.00 1 ! 

1 I I I 

3. Proposed Means of Financing 

4 Total Equity Portion 3,23 1 

4 Total Project Cost 10,769 

1.12 1 Finance Charges 

4. Committed Financing (if any) 

121.00 

a. Committed Debt Providers 
I 

L 

Canara Bank 15% in negotiations 

HUDCO 15% 
I 
/ in negotiations 

I I I 1 

IDBl 1 15% 
I 1 in negotiations 



LIC 

MIS KSK Energy Veaturrs $ 

b. Committed Equity Providers 







I 6. (a) Projected Cash Flow (For Generation at 113 MU) I I 

Inc. in bank-borrowings 

Depec~at~on 
Inc. in Equity capital 
nc. In term loans 

5327.28" 
.Application of funds I 1 I Fap~ta l  i i p rnd tu re  0  -~ 1 0  

~ I 1 .- I I 1 1 I 
0  1 0  

/ I lnc. i n  Currelit Assets 40.41 / 4 3 8 0  1 45.27 . 1 - 6 . 0 3  ~. . . I 1 1 I 
I 







7. Stahs 01 Finance Negotiations 

Are you in nqotiations with any prospective debt providers? If yes, plase specify 

and elaborate on expected time frame. Project developer is in negotiations wth 

I n h s h c t m  Development Finam Co. Ud, on the following cm: 3 years moratorium pcmd. 

interest rate @ 15% p.a and repayment pcriod of 10 ycan (including moratorium pcnod). 

Do you pian to submit this project to a private venture apitll f -  or an 

international equity organization (cg. REEF)? If yes identify specific fund and 

elaborate on negotiations. -NO- 

Do you plan to submit this project to an international tender for arbon emhiom 

reductions (e.g. Orrgon Climate Trust)? If yes, please specify tender and dosing 

date for submission. -NO- 



> 
I:, 

I.\ 
I. 

---------------------.--------------------------------------------- 

~) 

I 
8. Project Promoter Contact Information 

9. Project Management Team 

4 
4 
4 

I I 

41 Mr. Sanjith S Sheny I Managing Diector 
I 1 

41 Mr. K.G. V. MurIhy Chief Engineer - Projects 

Contact Phone 
Contact FAX 
Contact EMAIL 

I I 

41 Mr. J. Philomen Raj I Electrical Engineer 

Mr. Sanjith Shetty, Managing Director 
080-559-76161559-96541559-53 15 
080-559-7617 
suchind@giasbgOl .vsnl.net.in 

I I 
41 Mr. D. Nagaraj I Electrical Engineer I 

I I 
41 Mr. K. Vishnu Prasad I Electrical Engineer 
I I 

41 Mr. K. Kristappa Shetty 1 Financial Management 

10. Project Promoter Financial History 

. . I I I I 3 /2W = 10,10,401.64 Lakhs Profit I 
31/3/2001 = 9,00,000 Lakhs (subject to audit) 

- 
4 I Book value of firm? - 

4 

, 4 
I 

EPS reserves and surplus last 3 
years? 
What 1s current bus~ness? 

4 What are synergies between 
L , bus~ness and th~s  project? 

- 
I 

Nil 

- 
1 



11. Project Promoter Rdevmt Experience: 
Briefly describe the relevant exeence ,  if any, possessed by the project promoter. Has 
the promoter developed similar projects? 

I .  R o j e a p m m o t a s ~ ~ f i r s t g c ~ ~ p t i o n m m p r e n c u r S t o ~ h c p o ~ ~ a .  
2. Chrinnm Mr. K. Sadmada Sbetly - F o m  Cbrimvn & M&ng Dimor. Vijaya Bank which 

according to poj& promotes is 8. highest pofitable B a k  in India. According lo PD. Mr Shcn) 
was f&y Deputy Chrimrrm of Indian Banks Association md was on the Boards of  .41r lha  
IRRl. AFC~ . . - . . . - - 

3. Mmagmg Lhrccla Sanjith S. Sbctly. A c d n g  to pojd pomota. Mr. Shmy holds a degree of 
Mastax in Businas Adrmnistnbcrn hwn F q u  School of &rancsJ, Duke Univcmq. 

12. Special Purpose Vebicle Contact Information (If applicable): 

4 Contact EMAIL suchmd@g~ubgOl .vsnl.n*.m I 
Names and shares of the I Such~ndra Investments PM Ud = Total 1000 shoa 

' 

K. Sadananda Shcny = 500 shares I 
& I l ) l I h ~ = 2 ~ s h p r r s  

Mrs. Sujalha Shmy = 250 shans 
1 Mr. S u c h ~ ~ ~ l n  Shaty = I share (cxh share of Rr 100) 

4 
4 

City, State, Rovince 
Contact Name 

Contact Phonc 
Contaa FAX. 

Bangalore, Knmacah, India 
Mr. K Sadauanda Sbdty. Chairman 
Mr. Smjith S. Shdly. Managing Diraclor 
080-559-76161559-%54/559-5315 
080-559-761 7 



13. Project Details 

I Energy  erati ti on? 
4 I Size of Project (MW)? 12OMW 

4 

State Elechlcity Board? 

Technology? 

Type of Fuel? 

Source of fuel supplp i 

. - 
existing equipment? 
Is GHG mitigation achieved by 
Process Improvement or Clean 

4 

4 
Karnataka Power Transmission Corp, Ltd. (erstwhile 

I 

Kamtaka Electricity Board) I 

I 

Clean Energy Generation 

Hydro 

Project Location? City, 
Province 
Off or on-grid? 

Sharavathy River 

I 

Sharavathy River, near Sharavathy Generating Station in 
Shimoga District, Sagar Taluk, Karnataka State. 
On-grid 

14. Feasibility Details 

I prepared independently? ( and Estimate of Cost", February 2001 
4 I What firm prepared the I Consulting Engineering Services (India) Ltd. 

15. Background on the Power Purchase Agreement (if Applicable) 

Feasibility study? List 
address and contact details 

Project involve PPA (Yes or No) Yes 
skip to next heading. 
PPA been signed? (Yes or No) Yes 

57 Nehru Place (sLh Floor) 
New Delhi, India 110 019 

I j o f A g r e e m e n t ?  Take or Pay? Other? i Take or Pay 



When does it enter into force? Upon ammcmmmt  of commercial opaahoo 

revenues? Haw the domcJtic lenders 
appved these mechanisms? Arc there any 
special clauses, or provisions of relevance 
to the investors? 

4 What are the tmns of Payment to the Wilhin 15 dayz ofreceipt of miff invoice, 
project dcvclopm? Any special c l u e s  of 
relevance to the invcstorstlcndm? Have the backed by imvocabk revolving Lena of 

domestic lenders approved ihe payment Credit 
terns? 

4 What arc the major provisions (event Provided in PPA 
definitions, h-eatmcnt of the off time, ac.) 
of the Fonx Majeurc clauses? 

4 What is the method of fixation of tarifl'(tw0 PPA, provides f a  fixation oftariff, panhicr 
part, availability etc.)? Arc there any 
provisions for deemed gcnaahglpenalties? d C .  

What is the lrcalmnt for infm power? 
4 Have the provisions for change in law. Still in rhe process of sauliny 

termination, liquidated damagcs, etc. bccn 
approved by existing knderslivestm? 

! 4 Would the SEBIgencrating utility wdnt a -No- 
I share in the ownership of carbon o f i t s ?  



1 ' 
I '  16. Other Agreements (where applicable) 

I .I I Fuel supply agreement signed? I 
/ 4 I Water/utility supply agreement signed? I d a  

I I 

4 

4 

Shareholder's agreement been entered 
into between existing equity holders? 
Special provisions of above 
agreements? 

nJa 

d a  



17. Quantify and Describe Risk 

I I I 
4 Market? Low Entire p o w  generated wi l l  be sold to SEE as pa 

I I I I tmns of PPA. r 
I I 

J 1 Country/Sovcreign? / Low 
I / Prop3 IS dloncd by the Govt of Kamatakr a pcr I 

' J Technology? 
I I 

h v m  Technology 

1 I 

J 

I 
High / P a p t  &fmh nsk a a g t n b ~  L4o1 &huh arc 

Low Pown n dehc~t tn Swc 

C d c ~ u n t a p a r t > n  

Exit? 

Low 1 ~ncm~nee~ohcytomaig.te&aas~cllmm~a 1 
hkm- CAR* 



18. For risks identified in section 14, discuss Mitigation/Coverage measures 

Risks Describe Mitlgation/Coverage 

4 Market? During the financial year 1999-2000 the total availab~hty of 

power in the State of Kamataka was 22626 MU agatnst a demand 

of 26061 MU. Peak demand shortage of 15.5%. Gap between 

I supply and demand widening - Supply is through PPA with 

KPTCL covered by Revolving UCs. 

Country/Sovereign? I Kamataka Power Transmission Corporation Ltd. Is Govt of 

Kamataka undertaking. Moreover, supply to them is covered by 

PPA with Revolving UC. 
I 

Regulatory? 1 Power Purchase Agreement is recognized by Power Regulatory 

/ Authorityof the State, i.e. KERC 

Contractlcounter party KPTCL has entered into agreement with Ambuthirtha Power Pvt 

Ltd, to purchase power at agreed rate through PPA, whlch a 

futher strengthened by Revolving UC - Rlsks such as non- 

paymentlnon-taking of power is mitigated by 3" party 

salelArbihator 

Conshc t ion?  Construction through compehtlve selective bid route selected 

through BSES Ltd., reputed EPC contractors. Only very 

competent contractors are cons~dered for Inviting b~d .  

4 Technology? Proven Technology: Kamataka's main stay in Hydel. 

4 Management? Competent Management Team. During construction BSES, 

highly reputed company in Power Generation will attend to the 
, . 

construction management. If successful we even cons~der glvtng 

them 0 & M contract. 

4 Enforceabtl~ty of  Performance guaranteed from Banks are tnsisted 

Contracts? 



4 C~rrgntitlon? G a p - p o ~ g a ~ ~ a m a d d e n v n d u s 1 n c r r ~ r m ~  - 

Exit? 

, 



Checklists were adapted from a variety of sources including Natsource, LLC 
1. GHG Mitigation Applicability Macro Checklist 

I I I Yes I NO I 
I I I 

4 I Does pmjed generate real, measurable, long-term, additional and verifiable I d 
I emissions reductions vis-i-vis current baseline alternatives? I I 

J I Are there sustainable develomnent benefits such as increased em~loment 4 

4 I Has the pmjm received host country approval? 4 1 

. . 1 and pmtecting biodiversity? 
4 

Describe the baseline scenario: Kamataka has just over 4000 MW of installed 

4 

generation capacity with a mix of 34:66 thermalhydro. On the base of actual generation 

this ratio was 50:50 in the year 2000-01. However, the state is in deficit and imports 

is the project sustainable without ODA from Annex B Countries? 

power from other states in the Southern Regional Load Despatch Center (SRLDC) and 

from the central power Public Sector Undertakings(PSU), viz. National Thermal Power 

4 

*Fast track is ideal, but non fast-track projects will still be considered. 

Does pmjm meet size definition for Bonn Fast Track CDM*? 
--under 15 MW for renewables projects 
--under < I  5 gtgawaHhours/year savings for energy efficiency projects 
--under1 5 kilotonnes C02E for emissions reductions from process changes 

Corporation Ltd. (NTPC), National Hydroelectric Power Corporation Ltd. (NHPC) and 

4 

Nuclear Power Corporation Ltd. (NPC) to the extent of about 53% of its consumption. 

Both of these compose higher thermal power supply CPSUs (86:5:9 including nuclear 

9'h) and southern states (72:28). With a result the overall mix in the consumption by 

Karnataka is 63:37 thermalhydro. The emission intensity of the southern gridat this mix 

is I7tCtTJ. 

2. Emission Reduction Calculations, Monitoring and Verification Checklist 

NO 

4 

4 
Does the project involve a discrete reduction of emissions? 

Have the emissions reductions been estimated with an accepted 

methodology? 

Has a monitoring methodology been established? 

Yes 

4 
4 



Has a third party verifier been contracted to vaify actual emissions 4 
reduetions and slstainable development gains? 

Has clear ownmhip of emissions reductions been determined and 4 
documatcct? 

I 

2 
3 
4 

Parameter 
Baseline m ~ l o g y  

Generation level 
Baseline Emissions TC02  EX annum 
Project Emissions TC02 
Emission reductions TC02 per m u m  
(2-3) 

Particulars 
Refa to the note 
above 
1 1 3 h N  
95.703 
0 

95.703 

102MU 
86.489 
0 

86,489 





Vinay Deodhar 
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Cc : "NARAYANAN G" <narayanan@idfc.com>; "SADASHIV S RAO" <SADASHIV@idfc.com>; "AJAY NARAYANAN" <AJAYN@IDFC.com> 
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Attach: GHG Assessment - Chattisgarh Electricity Co.doc; Interest rate reduction.xls 
Subject: FW: Chatlisgarh Electricity Co Ltd. 

Dear Sandeep 

I am attaching the GHG Assessment Report for Chhattisgarh Electric Supply Co. prepared by Vinay Deodhar, of Lou Berger ~roip. An 
excel sheet has also been attached which indicates the extent t o  which interest rate reduction is possible. Our interest race as 
stipulated in our Lo1 was 11.75% p.a. An upfront interest subsidy from USAID of Rs.1.95 crore routed through IDFC would permit 
an interest rate reduction of approx. 125 basis points. We propose to sign the loan agreement on Thursday. Presently, IDFC's PLR 
for this duration works out to 8.25% p.a. which gives a risk spread of 350 basis points, which is the risk premium charged for a 
grass root project. The interest subsidy would go towards meeting part of the risk spread and also interest risk spread of IDFC 
due to variation in PLR in short-to-medium term. We would need a clearance from USAID on availability of the interest subsidy 
before signing of the loan agreement. In addition, we would also need to know the time frame for availability of the Rs.1.95 
crore (interest subsidy amount). 

We are working on number of projects which are eligible for these benefits simultaneously and will be referring them to you in 
the near future. 

Regards 

Vinayak Mavlnkurve 
Head - Energy 

CONFIDENTIALITY1 PROPRIETY NOTE: 

These messages including any attachments are intended only for the addressee and may contain confidential, proprietaly or legally privileged information. If you are not the 
addressee or authorized to receive this mail, you shall not copy, foiward, disclose or take any action based on this message or any pad thereof. 

In such case, please notify the sender of receipt of this message and delete this message including any attachment lo it from your computer system immediately. The 
recipient acknowledges that the views, opinions, conclusions and other information expressed in this message are those of the individual sender and shall be understood as 
neither given nor endorsed by IDFC, unless the sender does so expressly with due authority of IDFC 1 IDFC AMC and IDFC 1 IDFC AMC shall not be liable for any errors or 
omissions in the context of this message. 
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1. Background of the project 
Chattisgarh Electricity Company Ltd. (CECL), an existing company promoted by Mr. 

I KK. Sarda in 1998. CECL has a ferro alloys plant based on electro smelting process at 
Raipur, Chaltisgarh with a transformer capacity of 18MVA. The main product is the high 
carbon silico manganese alloy in various grades. The process is highly energy intensive 
with Wh - 80% of the cost being electricity cost. The specific electric~ty consumption is 
in the range of 2,800 k W t o n  to 3,000 kWton  for ferro manganese and 3,800 - 4,200 
kWh/ton for silico manganese. Since power is crucial for operation of the plant, ferro- 
alloys manufacturers have captive power plants. CECL has a captive power plant of 25 

, MW capacity based on coal, using a 90 TPH fluidized bed boiler. This plant also supplies 
4 MW power to Raipur Alloy and Steel Ltd. (RASL), a sister unit of CECL. 

The company is expanding the capacity of the ferro-alloy unit by 100% and is also 
setting up necessary capacity power plant. The proposed project involves setting up of a 
CPP of 30 MW capacity comprising 20 MW based on coal and 10 MW on firing the gas 
from ferro alloys furnaces comprising 67% carbon monoxide (CO) from existing, 
proposed and RASL furnaces. The proposed plant will include special boilers generating 
16.5 Tons per how of superheated steam at 64 ata and 500 f 10°C. At present power is 
generated using coal in these units. CECL will also export surplus power to the grid. As 
Chamsgarh state is surplus in power its policy does not allow purchase of excess power 
from CPPs. Therefore, CECL may have to sale power outside the state to neighboring 
Madhya Pradesh state. 

Thus, the project has two components, coal as well as a non-conventional fuel. The latter 
improves environmental performance of the plant by reducing reliance on coal to an 
extent of 17%. Coal being a fossil fuel, the project helps in mitigation of GHG emissions 
to that extent. 

The project would generate a total of 315 million kwh of power of which 52.6 million 
kWh will be from the CO rich furnace off gases, or "Green" power. Afler meeting the 
auxiliary power requirement, net export of 284 million kwh is possible. As explained 
earlier, the green power from the project will be utilized mainly by the proposers in their 
manufachlring unit, thereby replacing coal to that extent. The total cost of the power 
generation projea is estimated at Rs. 720 million. 

2. GHG emission reduction objectives of the proposed project 
- ~ 

India's power sector is characterized by heavy reliance on thermal power. Since 
1950 the thermal hydro mix has been steadily deteriorating and tilting heavily 
towards thermal. All lndia installed generating capacity mix for utilities was 
highest at 4654 at the end of third five year plan in 1966. The main fuel used by 
thermal power plant is sub-bituminous coal and lignite. Recently few natural gas 
based power plants have been set up by NTPC. Indian coal quality has also been 
deteriorating on account of open cast mining, which leads to mixing of rubble 
with coal. As a result, the overall conversion efticiency of the coal fired power 
plants in lndia ranges between 20 - 30% (Source: Anthropogenic Emissions from 
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Thermal Power Gumation in h d k  Gwration and Source Chamtaiution Moti 
Minal, C. Shanna, OSC, Ohio State University- 2002). 

In the above backdmp, Government of India has been etlcwraging the use of 
altcrmtive sources of energy and also on caagy amsewation. The Enagy 
Consewation Act and recent Elactricity Act provide cnowragcment for enhancing 
the resource use efficiency and using nonzonventional energy. The proposed 
project is based on one such form of nnr-arnventional form of emxgy viz 
switching to alternate and waste fuel, which doea not lead to additional GHG 
emissions. Ihe p m j d  would make use of the chemical energy available in the 
furnace off-gases form the process opaaIiotrr of CECL. As explained earliff. 
these gases replace powa that would otbawise bave to be getmated using locally 
available coal. Overall, the pmject helps in rcducimg dependence on fossil fuels 
without leading to additional GHG emissions. 

a Clem Techno&gvrcmm 
The project wmists of a CO based boila that would gauntc high 
prssure s w e a t e d  steam for generation of powa. Tbe off gases fmm 
the ferro-alloys furnace contain -67% CO. which i s  a poisonous p. 
Hitherto, the gases w n c  being flaaul, for wmt of a technology hat  could 
utilize the energy. Ihe pmposed plant offers a GHG mitigation technology 
option. 

b. Surlaiaable D & p d  objcdhd- 
The pmject will be located in the ladustrial Gmwtb Cmta Siltma, Raipur. 
The f m a l l o y s  plants mcd uninterrupted power for tbe produrnon 
process. As a result the plants essentially have to have an .raoed oource 
of power. This necessitates captive powa plants as the grid powa is na 
reliable in the state (and in the wunby as 8 whole). Tbe company hrr an 
option of setting up power plants with 100% capacity hsad on a u l .  
However, the pmposers have envisaged meting a pan of powa 
requirement through he pmpmd technology &om tbe cnvimnmmtal is 
well as  commercial viewpod. 

The project would directly employ loal people md the powa g a ~ ~ ~ t e d  
would support indumial and commercial activity in the Raipur disnict. 
Thus. it would rcsllt in ancillary benefits to the local population 

Government of India, Ministry of Power (MOP) has kar enmuaging 
consmation of energy. AAa the passage of the Energy C-ation Act 
(2001). the Bureau of Enasy E l f ~ i a r y  was esubliohcd. Thus, GO1 has 
been encounging maximization of ovcnll energy efficiency of industry 
Similarly the Ministry of Non-Conventional Energy hma (MNES) 
promotes non-conventional m g y  sources. o m  ofthem being waste hxd 
fuels. The proposed project also envisages a waste fuel containing 

CflG Auruncnr oj 10 MW WllR borcdpo*.rrpiar cfChoInrga4 E l m n ~ ~ r ) .  Co W 
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combustible CO gas, which incidentally is also a hazardous gas. In view of 
this, the project meets GO1 objectives. 

3. Business as usual or Baseline identification 
This section describes the existing power supply situation in the state of 
Chattisgarh, where the energy produced is used and power generated by the 
project is fed. 

a Project Boundary 

The project has essentially two streams. One is to replace conventional 
fuel coal within the plant itself and second is to supply excess power to the 
grid for replacing the grid power. The project is expected to generate a 
total of 315 million kwh of power from both coal as well as the waste gas 
streams. Out of this 83% will be from coal firing and would not qualify as 
green power. The power generated using sponge iron kiln and alloy 
furnace waste gases contributes up to 8MW capacity. Since these plants 
need more power than this, it can be noted that the appropriate project 
boundary is effectively restricted to the f m o  alloys plants of CECL and 
RASL. As described earlier, energy is the most prominent input for the 
alloy steel industry. In view of the delicate power situation in India, it is an 
accepted practice to set up dedicated power generation plants using fossil 
fuels in such type of industries (other examples being cement plants). 
Thus, the proposed waste gas based power can be visualized as that 
replacing coal fired power captively generated. By replacing power from 
the wal fired boilers the overall emission mix of the power consumed by 
fmo-alloys plant improves by 17%. Moreover, if one considers alternate 
power source from grid, it on-site generation also helps by cutting down 
on T&D losses, which for the CSEB are around 25% (Unoficially, T&D 
losses range from 30% - 50%. Source: Infrarhrchrre Development Action 
Planfor Ckattisgark - Final Report- Position Paper - Power Price Waterhouse 
Cooers - 200501) 

Alternatively, if one considers that the waste gas based power replaces 
power from the Chattisgarh state grid, which is a part of Western Regional 
Grid, the state grid becomes the project boundary. The power supplied by 
the project is most likely to be consumed within the state itself or exported 
to units in neighboring Madhya Pradesh (MP) state. Each unit of power 
supplied by the project would, therefore, replace an average unit supplied 
in this region. It may be noted that Chattisgarh state was a part of the MP 
state and hence has almost similar mix of power generation sources. 

Chattisgarh and MP power grids are a part of the Western Regional grid. 
The power supplied to the consumers in the state is drawn from a variety 
of sources, CSEB own generation, private producers, purchase within the 
western region from other states and purchase from central power utilities 
against state's share. During discussion with various state utilities it was 
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understood that their policy is to pmcbax all the power availabie within 
state thst Thus, when an cdditionll unit is available they will back powex 
from central power PSUs. In otha words, the marginal unit is the power 
supply from these sources. 

On the demand side. since the powa is generated a wade ps, ahich 
was being flared earlier, the p b t  itself is the baseline. The avoided coal 
could also lead to reduction in emission of GHGs in its mining and 
aansport. However, for simplicity and to be on a conservative s~de the 
same is ignored. 

b. R ~ ~ c ~ d i k r d & & w a a n k  
Baselhe is defined as the scenuio in the mlcvant projcct boMduy &at 
would have prevailed in the &cnw of the project. it is also = f a d  to as 
%wines as usual" scenario. Unda the two project boudaq appowhcs 
different m*hods arc applicable. F a  the hrst applicable boMduy, v i r  
replacement of captive powa by waste gas bascd powa the infomalion 
on consumption of coal p a  unit is relevant. Basd on the pmximate 
analysis of the caal used, the anission &tor can be calculated. 

For the second appmach, vir replacanent of grid powa by w e  gas 
based powcr, t b c  arc two possible methodologies to decide the W i n e  
in situations like this. a) Average of weighted avaage emissicas of d l  
generating sources saving the system, excluding those which do not rauh 
in GHG missions and the weighted average of -t capacity dditiom 
defined as the Iowa of most -t 20% of plants buih or the 5 most 
recent plants; or b) Tbe weighted avaage missions of the c m t  
generation mix. Thc first approach is complicated lad dcpcads on 
availability of data. The s c c d  lpposch on the otha hud is ersy to 
u n d d  and estimate, as adequate data is available from rrgular 
channels. Sometimes the plants under eonsauftion and p h e d  arc also 
taken into account. In view of he above, he sccood .pprowh is 
suggested. 

c r i e  ~ ~ C I I S ~ ~ R I  of& bprd*u 

India has an overall installed capacity of 107.534 MW as on Mucb 31. 
2003 (MOP Annual Report 2002-03). This includes 76,525 MW thcnnal 
powa and 26,660 MW of Hydro electric power. Thc balance is horn wind 
(1,630 MW) and nuclear (2,720 MW). The w.ae &Is b a d  powa 
generation, is negligible. As pa estimates. potcmial cspacity based on 
wase heat and energy w m a t i o n  is 15.000 MW amounting to 15%. 
Thus far only a small portion of this has ban lapped. It can be concluded 
that in the foreseeable future, waste heat or fuels bascd powa will not 

form significant propoition of the baseline. Thus. the baseline as discussed 
earlier will be valid for a long time horim.  



d Annual/periodic estimations 
In view of the above status of implementation of projects, the baseline 
emissions will not change practically. Therefore, it may not be necessary 
to revise the baseline estimate at least during the first ten years in which 
investors are likely to purchase the credits. 

e. Baseline case emissions estimation 
Based on the methodology presented earlier for the two approaches and 
data collected fiom various sources, the baseline GHG emissions were 
estimated. The summary of the same is presented below. 

CO2 Emissionsfiom replacing captive power using coal 

CECL purchases coal fiom Dipka Mines of South Eastern Coal Fields. As per the 
proximate analysis, this coal has a fixed carbon content of 30.55% and ash content 
of 38.56%. Based on the existing power plant, the promoters have estimated that 
power requirement of the plant is 1 kg coalikWh. Thus, the emission factor of the 
captive coal fired power generation is 1.0978 kgC02ikWh. 

CO* Emissions from power used in the state grid 

As mentioned earlier the Chattisgarh state was created three years back. However, 
its power grid is still closely integrated with that of Madhya Pradesh state. Since 
data on the state's power position is not yet compiled, analysis is based on MP 
power figures. The requirement of power in the state is met through own 
generation, which includes coal fired thermal and hydroelectric power plants. In 
addition, the CSEB purchases power from the central public sector power 
generating companies, in accordance with its allotted share. This is a mix of 
thermal, hydel and nuclear power. Based on the respective capacities, it is found 
that thermal power contributes about 91% of the capacity and 9% of the hydel 
sources. However, based on the statistics of power generated and purchased for the 
last three years 2000 - 02, it is observed that over the past three years power 
consumed by the state grid was made up of 88 % from thermal sources, mainly 
coal fired plants, 8 % from hydel and balance 4 % b y  nuclear sources. According to 
the Directorate of Economics and Statistics, 97% of the power generation in the 
year 2002 in Chattisgarh was from thermal power and 3% by hydel sources. 

A majority of the thermal plants are based on high ash sub bituminous coal as fuel 
that is mined predominantly in central India including Chattisgarh state. By and 
large the plants are old and exhibit conversion efficiencies in the range of 25-30%. 
For conservative considerations this is assumed at a level of 33%. Since, the 
purchase of equivalent amount of power from cleaner sources is "avoided from 
the grid; the plant would also be able to save on the T&D losses. Indian electric 
power grid, especially at the sub transmission and distribution levels, which 
operate at low voltage ratings of 33 KVA and I I KVA, exhibit high transmission 
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& distniution losses, sometimes in the accss  of 40Y.. Howcva, again for 
wnsewative estimation it is assumed at 25%. 

The emission factors of these plants have been assumed on the basis of lPCC 
methodology (as discussed in: UNEP/OECWIEA/IPCC 1995) for Mia.  which is 
also being followed by several multilateral institutions like the World Bank. The 
emission factor of thermal power plants using sub bituminous/anthracitc coals from 
M i a  is 26.2 tons CarboniTJ. To be on a consewative side. even though many of 
the hydel plants of National Hydroelectric Power Corporation pHPC)  are large in 
size it is assumed that they do not lead to any indirect GHG emissions. .After 
mmidaing the above mix of supply from various sowus as mentioned above, the 
weighted average emission factor of the Chaltisgarh (MP) state @d is 1,229 
tCq/MU or 1.229 tC9/kWh. 

4. GHG mitigation potential of the project 
Based on thew hel ine  r r d o d d q v ,  i.e. Rpl-t of captive powa by the 
waste gas based power, each unit g c n d  from this sounx will rqhce 1.0978 
kg of C02. In a stabilized production year CECL will p a a t e  52.6 MU from the 
waste gases (17% of total). Assuming that 98Y. of the urbon is w m b d  this 
would amount to GHG duc t ion  of 57.740 tons C02 p. a. 

Based on the second basdine a-, i.e. avoiding purchase of grid power. 
The pmposcd power project would use an alternative sounx of aragy, i.e. 
hazardous waste gases. Moreover, the proposas have taken p a t  care in design to 
of the boilas to ensure that other pollutants like Sox and particubes do tmn 
escape in the atmosphere. Therefore., it will be -ble to assume chat the 
project does not have any GHG emissions. 

The GHG emission reductions from the project would be: 

GHG emission per h m m d  ub 
Annual GHG Reduction = ,.. of the avoided by ILc 

As  discussed above the GHG emission p a  MU or the emission f.eux of the MP 
grid is 1,229 tCO2 per MU under the assumptions discussed above based oo the 
average e-nagy fed by various s o w  for lhc prst bu yeu~. The projed is 
expected to avoid purchase of 52.6 million kwh from the sate grid each year. 
Thus, the expected Annual GHG reduction from the 10 MW clean powa pro* 
would be 64,645 KO2 p.a. 

The above methodology, based on weighted avaage emission factors of the grid 
is in conformity with the one for grid feeding small scale projects as specified by 
the CDM Executive Board of the UNFCCC. 

GHG duessmemr of10 MW WIR bawdpo-~r~ lamr  o/ChamsprA Elmrm~vn Co L d  
5) GEP-CCS .4 (:S4lCWlnd,o Pro,ccr mnaged by 7hc Lwu Bcqcr G-. I r r  



5. Monitoring & Verification 

It is very crucial to monitor and verify periodically the actual emission reductions 
achievable by the CEPs. There are two sides of this M&V, one to ensure that the 
baseline itself does not change significantly and second the project performs as 
envisaged in the design. As discussed in detail earlier the composition of entire 
RE based power generation is not likely to be significant in the foreseeable future. 
Therefore, the former is taken care of to a major extent. It is therefore important 
to measure the performance of the project in detail and with greater accuracy. 

Performance of projects generating power for export to utility grid can be easily 
measured based on electric power generated and supplied to the grid. However, in 
the proposed power, the clean power would be consumed by the plants 
themselves. In view of this adequate in-house measurement would be necessary. 
It is, therefore, suggested that suitable meters and check meters meeting 
prescribed standards and accuracy class be installed. These meters will measure 
overall power generated and also the proportion using coal and waste gases. It is 
also suggested that these meters be checked and certified by an external agency so 
as to lend authenticity to the measurement. 

The following M&V mechanism is suggested: 
It is proposed to vest the responsibilities of monitoring the parameters identified 
earlier in to an interdepartmental group consisting of representatives from quality 
control, production, maintenance and strategic planning deparhnents, which shall 
inter alia 

1. Collect data on existing power generation from the plant and 
consumption of coal 

2. Meter and record the total power generated. 
3. Measure the coal consumption 
4. Back calculate the units generated from this coal quantity based on 

i. The data as mentioned in point 1 and 
ii. Based on boilerlturhine suppliers guarantee norms. 

The higher of these two will be. the contribution of coal generated 
portion. 

5. Calculate the power generation from waste gases [(2) - Max {4(i), 
4(ii)Il 

6. Keep track of source wise power supply in the electric power grid and 
the status of completion of the National Grid 

6. Conclusion 
The proposed project involves use of a waste fuel for generating useful power. It 
helps in avoiding fossil fuel based power. It leads to mitigation of GHGs 
predominantly Carbon dioxide due to use of coal. The project involves a clean 
energy technology and may need support for mitigation of risk. The project has 
been promoted by a private enterprise, which will also part finance the same. The 
project. thus, meets the GEP-CCS criteria. 

Gl lG isrerrrt,mr " / I 0  MW WIfR boredpowrplonr o/Cha,,;rgorh Eicor;c,ly Co Lld 
@v GEP-CC5. A l/SAID/lnd!o Project monoged by The Lounr Rerger Group. Inc 
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STATE BAM( OF INDIA 
PATAMATA 
WAYAVADA-520 007 
PHONES : (UJ7M W5239 155734 

1 
FAX :OW6655426 
Dagnet :0866 155247 

Coastal Agro Industries Limited 
K. Savaram, 
Tanuku. 
West Godavari (A.P.) 

F.No. Date : 23rd August 2002 

,&a Sir. 

SANCTION OF TERM LOAN LIMIT 

W i  roferenco to your oppliation for sanction of Term loan, we have pleasure In 
aclvlstng mat me term man has Deen sanaonea to you on me terms and conaluons 
detailed hereunder: 

PURPOSE: 

NATURE OF FACILITY 
FUND BASED 

TERM LOAN 
TOTAL 

The Term loan 1s sancboned to meet part cost of setting up of 4 MW Biomass based 
cogeneration Power plant. 

UTILISATION OF ADVANCE: 

The Bank finance should be utilised strictly for the project as detalled in the application 
and in lhe manner prescribed. 

LIMIT(Rs in lacs) 

250.00 
250.00 -" 

TERMS OF REPAYMENT: 

The term loan is repayable in 22 quarterly i~!stalments, ie.. 2lquarterly instalments of 
Rs.11.36 lacs and the final instalment of Rs.11.44 lacs commencing from six months 

<- - -- - - -. - 

. . . . 
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REMARKS 

- 



I PENAL -ST : 

f b d  Mest kmcowable at be rated 2 9 b W e  interest Ehsrg.ubb anthe 
a d v a n c e u n d e r ~ f ~ c l r ~ .  

I. hgubNyhhTennLonAccant 

Y 
I. -delay h suknkskn d fhandal statements 
Y. ~ d a n y d t h e t o m r r d w d i o n .  

Part pastu hnt charge on the exls(ing and proposed meed assets d he company. 
The fint pad passu charge shal be shared wilh APSFUany dher lending Ba* a fl. 
for the remdtntng term ban d Rs.750.00 lecs to be s a n c h d  by them. 

ii. CMLATEW 

Equlhble MuQage of hn\wable properties wadh Rs.323 50. 

iil. GUARANTEE: - -*:. 
Penonal guarantee d a) Shd Ch. K. Rao 

b) S M  ChRamabWna 
c)Pendguaranteed theormecsdthepropdes 

mentioned under the cdlateral secudly. 

and B u m s  under charge b (he he Benk 
value against the risks h the Jdnt names d (he Bank. 

Bank or FI and the Company, with the imurpnce coinPany 
approved by the Bank and lhe relative policies depniled wiU~ the Bank. 

L 

. 

. -_ , < 3 C-3 1'9U 
. .~ - 

- L ' ' ' " 
-' Q, 

- .-- ,' 



i! 

INSPECTION; I I 1 
I 

The Bank shall have the iigM to examb at all tlmeo the mechlnery, books of I 
accounts etc and the kto~ylaclorylomce should be open for lnspectlon by d%hh of the 
Bank. i 
OTHER TERMS AND CONDITIONS: 

a) FINANCIAL STATEMENTS: 

Flnandal statements like Protit (L Loss h u n t .  Balance Sheet ek., should be 
wknltled to the Bank wfthln a period of 3 months after cornpleh of an 
recounting year. The coples of the returns submitted to the Sales Tax and Income 
Tax a M e s  should also be produced to the Bank annualiy for perusal and 
record. 

b) CHANGE IN CONSTITUTION: 1 
H any change in the constitution d the company Is contemplated, pdor appro& d - h e  Bank for such a change should be obtained In writing. H no such approval has 
been obtained In advance, the Bank shall have the right to suspend further 
operations on the account consequent upon such reconMonl-8. 

C) PERIODICAL REPORTS TO THE BANK: I 
hnpoctant events like suspension of productionlmanufaduring ectivities, change of 
wemlses, labour troubleslstrikes or any event that is Hkely lo  affect the production I 
and endanger the Bank's security s h w ~ d  be lmmediath brought to the n o b  of 
the Bank. detalllng the reasons leading to such an eventuality end staps taken to 
overcome It 

d) OUTSIDE BORROWINGS: 

The company shall not create any charges without our prior written consent on 
their fixed assee and properties other than In favour of the Bank and the other 
axlsortiurn Term loan lenders durlng the currency of the advance. 

e) OENERAL : 

i )  The Bank's name boards should be displayed prominently at the entrance 
of the prerniseslrooms wherein the rnachlnery pledged to the Bank are 
placed. 

ii) Proper books of accounts should be maintained and yearly accounts should 
1 

be submitted to the Bank and these account books should be accessible to 1 
the field staff during the course of their periodical inspodion. 

I 
iii) The Bank has every right to call up the loan at any time In the happening of 

any event which in the opinion of the Bank is likely to jeopardise the Bank's 
I 
I 

interest. 

- -  
. . 

. . .~~ 
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5. The Compny shaU obtain e a t d h  d vdWty d h m e  from NEDW tor 
wed perkd. 

6. T h e ~ m d e r t h e ( e r m k a n b ~ t o ~ o l s ~ l e ( l a s  
fromAPSFUanyolherBankorFI f o r t r e r ~ p a r t d t h o h b l o s n ~ f o r  
h C k m e n t a t i o n d b R d e d T h e d k k n e m s n l u n d e c t h e ~ b a n b ~ U t o  
owentiondInpmclpk--komsM forme 
required on bnphmnhtia, d the~ProJect. 

--cglhrl 

7. please re- h drrplicate copy of this kUer and C O V ~  rrd (he ammum 
there todtdysignedtytheauthcrtred dgnstalesdthecompayand*- 
intdcmd-dthet-dconditionrwdcovenenb-. 

8. Please arrange to pass the necessary resoMkns for aestiar d Om seaalty, 
execution d &annents etc.. and wbd  duty mtiW ooples (twro each) Ihmeof fa 
ourlnformatlonandrocord. 

9. The authobd s&Aorks of the wnpany and the gmmton may phase be 
requested to call on us wilh prior information to us, for exeatlion d .earity 

<----- 4 
I-" L V .. .*a NAGER. Y. . , . .~ I . , I  . , 



, TERM LOAN LIMIT 

, Company : Coastal Agro lndustrles Limited 
I 

J The above advance Is sanctioned towards the purchase d machinery and equipment 
whkh win be decided in consultation with AFSFClany other BankfFl financing the 
remaining part of the Term ban required ( hereinafter referred to as other lender), 
payment of whkh will be made by us direct to the suppllen. 

\ 
3. The documents stipulated by ttw Bank in connection with the disbursai of this 
advance have to be executed by the Company and the guarantor(s). The stamp duly 

I CT 

on these documents has to be bome by the Company. 1 

I 

." 
I 

2. The advance sanctioned b primarily secured by the pledge of existing and 
proposed machinery and equipment on pad-passu basis wiih the other lenders. 

i 4. A statement of expendhwe Is to be submHted to the Bank aflefthe Term Loan Is 1 
mpletely availed. 

5. The Company must certify at haw-yearly intervals, that the machinery are In a ~ o o d  
1 working condinion and that they are being properly maintained. 

rn 

7. A list of the machinery pledged to the Bank wHh a cerwicate appended to the effect 
should be predominantly displayed on the factory premises, where the'machinery are. 
installed. , - I 

6. None of the machlnerylequipment should be d i i  of by you in any way except 
with the Banks prior consent in writing. 

8. These terms and conditions are supplemental to those 'contained In the, 
documents, referred to clause 3 above, to be executed by you and the guarantors. ' ! 

I 

m 



STANDARD COVENANTS 
Company : Coast81 Agro Industdm Lhnlbd 

3. ~ e s n k w M h v . I h . ~ b a P m h r ~ d c h r s U m ~ b o d m d  
. c c a n b r d k e U m ~ k d o r k r t a p q c D e d * h a n L n s b b w . b y  
d k u S d b h . B . n k . n d l o r ~ . u d l k r o r ~ ~ r d l a  
mamgment consuttants of h e  W s  cholce. Cost d such h u p a d h  shd 
bebOmeby(hsccmpany. 

(a) Meet uy change In th. ampanfa c@d sbucbae; 

( e ) ~ t o b o n o w h O ~ ~ r e a r e d a u # c v e d w w h  
enyotherBank.FhancUlnstiMion.compaya-a- 
de~apaft(romheM.ngemenlrh&cdedhhpo)edsuknLted 
to the Bank: 

(f) undertake my guarantee obb f@o~  on behg d my dhw company 
Including group ampads; 

(g) declare d i  for eny year except out d prdits reb(hg b (hat year 
altw rnaklng all due and necnssary provkbnr mnd pmvlded k.ther that 
no defaldt had oatmed h my r w e n t  obbgatkns; 

m (h) create any charge. h or emmdmfm over b undert3jng a y put 
t h e r e d i n h v o u d . n y C i n s n c t a l ~ . B u \ k . ~ . l & m o r  
persons ottw than those Indkated h the pro)ed subnllled to he Bank: 

1 
(i) sell. assign. mortgage or othewbe d i  M any d th. Rxed assets 

charged to the Bank 

J 
Hle company financially to a signKcant eldenl; 

and 
d (k) permit my band61 d the controlling h(ered or make any drat 

change in the management set up. .- 



3. The company should maintain pmper bookt c4 accowffi and &add Correctly 
rellect its finandal position d scale d opercifhm and should nd rpdk.lh/ 
chango b ssowthg  wtthout pflor notlcs to the bank 

4. Tho h p e n y  should submit to the Bank such flnamhl statements as may be 
required by the Bank from tlme to dime. apart from the set of such statements to 
be fumkhed by the company to the Bank as on the date of puMIcatton of the 
companies annual accounts. 

5. The company shall keep (he Bank Info& of the happening of any event likely 
b have wbstantial effect on their profit or business; for instance, the monthly 
production or sales are substantiaky less than what had been lndlcated to the 
Bank, the company will lniorm accordingly with explanations and the remedial 
steps proposed to be taken. 

6. The company shall keep the bank ad* of any circumstance advenely 
affeeIing the Rnandal posfflon of thelr subsklbrleslgroup companies or 
c~npanles In which it had basted, lndudlng any adion takm by any credltor 
against the sald ccmpanles legally or othe&ise. 

7. Monk brought h by the p r o m d e n l d l r e c d o ~ p a l  shareholders and thelr 
Mends and relatives by way of depcsltsloandadvances wtll not be allowed to 
be repaid by the company without the Bank's prior permission In writing. 
Further, the rate of Interest if any, payable on such deposits/loam/advances 
should be lower than the rate of interest charged by the bank on its tam, loan 
and payment of such interest will be subject to r ~ u l a r  payment Instalrnents 
under term loans grantedldefened payment guarantees executed by the Bank 
or other repayment obligations. I! any, due from the company to the Bank 

8. The Bank will have first charge on the protits of the company, after provision for 
taxation. lor repaymenl d insfalments under term loans granted/deferred 
payment guarantees executed by the Bank or other repayment obligation, K 
any, due from the company to the Bank 

.. , 
9. The Bank will have the option of appointing its nominee on the Board of 

Directors of the company to look after its interests. The company will defray 
the dlredds m a 1  fees and expenses. Such director shall not be required to 
hold qualification shares and shall not be liable to retirement so bng as the 
credit faclliies granted by the bank to the mmpany are wlstandlng. When the I 
option is exercised by the Bank, the company shall submit sufficiently in 
advance agenda papers relating to meetings of the Board of Directors or any , 
committees thereof and fomard duly certified copies of the proceedings of such 
meetings. The Bank will have the right to appoint a nominee to attend the $3 q w r  meetings of shareholders; where the right Is exerclsed, the agenda papers  and^ J 
proceedings should be sent to the Bank sufficlenUy in advance. 

- 
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- j BY RKGI). I'OST - ACK DUE 
I 

Ref:AFC/PROJSm-VZOO2-031 Dated - I ?!h S?ptcmbcr. 2002 
MIS CoaslaI Agio Lndushics Lld 
P B N o 2 7  
~ - .  

TAYUKU-534 211 
\VeST CODAVARl DISTRICT 

Y 

pear Sirs, 

Sub: Your application for a term loan of Rs.500.00 nnking pui pzrsu Incharge SBI and SBH 
for thc babm term loan of Rs 250.00 hkhs each for uning up of a 4 M W Uio-nnrr b a d  Co- 
rencntion Dower olant at K S I n n m  IV). U h i a n n m  (M) WesI DdricL uda . . 
SES schcm; - c0r;MUn~ution o f ~ u ~ i d  - - 

With rcfacnce to (hc'rbovc. we h v e  thc plclruc lo inram pu chrl w BOARD OF DlReCrORS 
at lheir meting held on 07.093002 h v c  sanctimcd pu 1 lam loan of Rr 500.00 W.Lh (Rupm 
Five H m d d  lakhs only) ranking pu i  pasu incharge with SBI md SBH f a  the b a k  ram loan 
of Rr 250.00 iakhs each for vning up of a 4 MW Bio-mus brcd Co-gaff.tioa pomr plw at K 
Savaram (V), Undrajannm (M) West Godanri District, under SES Sehanc Nbj& to rpocLl tamr  
& conditions annexed herewith. in addition lo thc rtudrrd bxm and sadi l iom ir d i a M e  lo . . 
Limited Companies. 

7his l cna  is i d  to you in duplicate togahcr with ta(o copies of ihc brim .nd d h a m  governing 
advances which form pal of the tamr of wclion. Kindly mIum onc copy of this kUu and teams 
& conditions both signed by you lo our ELURU .DRANCII, in token of your ~cepuna of the 
l tmu of slncrioa 

- I 
p k s e  makc snangemcnts for thc submission of ncaguy ppar to 1& B d  MICC for raulny. - 
Alternatively. you m y  get thc title examined by onc of ocn panel Advarlcs 8I &u cod  and submit 
the ppm to our B m h  ORicc togcthcr with thc h c i t i d  legal o p i n i  of the h t t e  
However. such opinion of the Advocate sh l l  be subje-3 to the f u d  .ocepcuuc by ou Leg1 Ol l im.  

Thrnking you. 
Y v  fnilhfully. 

L 
GENERAL MANAGER (PROJECTS) 

Encl . I .  Terms & Cowlit~ons in dupl~catc 
2. Cost 01 Schcm & Meam of Finance 
3. Civil Estimates 4. List 01 Plant& Machinery 5. k c l i o n  ~151 M I ~ I U .  

-- -- 
5 ~ * J  Iv4. I l ~ ~ ~ ~ y  A t ,  I .mx. I' 11 N0.165 I I Y I > I X A I I A D  - 5CKIWl 

.r 11.111 !?I31 1.1s. \?-11rpt6, l202'.4?. 1202550.  5 1  

I .,, ,~lIll, l ? l : l * l 7 ?  c r,,., , I  .,p\l,,,#~l,'lt \~snl ow1 8 , )  l t l ( l .  *\.\. 31, \ f ~  ,-..,a 



The Managing Director 
Coastal Agro Industries 

State Bank of Hyderabad 
Tanuku Branch 

Dt: 12-12-2002. 

KSavaram 
Tanuku 
W.G.Dt., 

Dear Sir, 

ReE Sanction of Term Loan and enhancement in your Working ( ;ip~tal limits. 
- X -  

Please refer your application seeking sanction of Term Loan for sening up 4MW 
Biomass based project and also enhancement in your existing Working Capital limits. 

I 

We have pleasure in advising that Bank has sanctioned the following facilities on the 
terms and conditions detailed here under as per enclosures. 

Nature of Facility - Limit Remarks 
Existing Proposed 
(Rs.in lacs) (kin lacs) 

A. Cash Credit (Hyp) 200 225 Enhancement cum Renewal 
Sublimils within above limits 
OD - Book Debts (75) (1 25) 
OD- BCC (50) (50)  No Change 
DDP- Clean (10) (20) No C h a n ~ e  

B. . Term Loan - other lenders -NIL- 250 For setting 4 MW Biomass 
SBI and APSFC based Power Project 

C. Bank Guarantee 20 20 No Change 

Detailed Terms 

Please return the duplicate copy of the letter duly signed having accepted the terms and 
conditions and arrange to complete the documentation formalities at the earliest. 



Sue fh& otHyQ.bd  
TauLv BNlCh - 

TERMS C CONDITIOY 

Fsilily : CASH CREDIT (HYP) 

- 
properiics o@crd a r s e ~ i b  me in her na&. 

II 

! ii). E s u i u b * ~ d b r d l t ) u i ~  

i) R r r r r r d ~ d h c k d k m k g U r r n a I -  ( R ~ L n h t  I 

SNQ 
I 
Z 
3 - 

2. Storage and : in the bormwer's own g o d o w  or ~ n l e d  godow within 

possession the company's prcmivs in open or any a h  plat of 
storage w i ~ h  the prbr approval of Bard. 

7 

1. 

j 

P ) She it no1 a dimroc. Hourver her v r r d  mnvaukc is nqutred srnce wrmc 

- 
I Nu Wonh - _ -  1- 

ChKVInshna R.O I 85.73 
c1IRnpKdhn 40.u) 
S r o l : C h ~  1 33.W 

1-1: 
I 7 h e u ~ ( a o . m l ~ 1 r u ~ a r ~ o d d r O o ~ ~ ~ ~ ~ k ~ ~ ~  

wnnimsd . VdLoriar It l e d  cl- 'f rhr d i m e  cdi5wd Ie k m.mwd t4C.T 

rckmr ' f a  bn!u 
... 
111). Second charge on all the pmem and futw fixed wns or the conprny~ 

Fun charge ranking pari-passu with o h  k& APSFC. SBI ud SBH. 

& 

Mdilimrl vcuity 

(57 35) 
(19 U )  
(21 24) 

D.Nu3l33 
RS.NaJ77l)A.T& 
O.Na4030 
T o k W  

2520 3.8Z 

35-00 

-W? 



State Bank of Hyderabad 
Tanuku Branch 

' // 3. Basis of : As per market value, cost price or invoice price. valuation , 
/ whichever is lower.ln case of imported goods, the cost price 

will be inclusive of import duty paid. 
4. Margin : Indi~enous raw materials. 1 . . . stocks-in-process. ) 25% 

Stores & spares. 1 
Finished goods. 
Bookdebts (of age upto 90 days only) 50% 

5. Insurance : Entire stocks, hypothecated to the Bank to be hlly insured against 
all risks with Bank's interest clause and the policies lo he rctained 
with Bank. 

6. Inspection : -Momhly by FOIqumerly by Div.Mgr/halfyearly by C ' l i ~ c l '  hlgr .  

7. Submission of : a. Stock Statements At monthly 
periodical b. Select Operational Data ) intervals 
statements: c. FFR I & I1 :Quarterly I Halfyearly. 

8. Repayment : CC(Hyp): On Demand. 

9.Rate of interest: 
Applicable to SBH-2 rating. Present being 1.75% above SBHPLR ( .  now 

1 1.SO0%.),i.e..13.2S% p.a The same is subject to revision hom time to time based on 
SBH PLR and also spreads as  stipulated by Bank Interest will k charged at monthly 
rests as per RBI directives. 

10. Penal Rate of Interest: 
a) For delay in submission of - 1% on entire outstandings for the months 

stock statements the stock statement was not submitted) 
b) For delay in submission of - I% on entire outstandings beyond 3 months 

renewal data hom the date the renewal has fallen due) 
a) For irregularities in accounts -1% on the irregular portion of drawings in 

the account iml. devolvement of LCs, 
invocation of Bank Guarantees for p74riod of 
irregularity on the first 2 occasions not 
exceeding 60 days in a calender year and on 
the entire outstandings incl. WCDL for the 
period of irregularity on subsequent occasions 
OR ifthe irregularity is persistent i.e 
continuing beyond 60 days. 
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USAID'S GRmhane Gas Pohnim PrrwtiQl RojCCI - ClimUc Chmgc Sqpimma 

Managed by Tbe Louts k g c ~  Crmp, lot 

Coastal Agro Industries. Ltd. 
4 MW Cogeneration Facility Using Biomass 

P.B. NO. 27, TANUKU - 534 21 l 
West Godavari District, Andhm Pndesh 

(Pmject Finance) 
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1. Cwaa Informatioa for the Prospective Borrowa 

I Audited financtal natemcnls awlabk f a  last 3 fisal yean? I .J I 
J 

J 

I I Audited hnancials beinn aovided lo LEIG WAmpton? 14 ! 

N a m  of Company 
Addnss 
C~ty, Slate, Ronoce 
Conlad Namc 
Coalad Phm 
COrnaa FAX 
Contan EMAlL 

C d  Agm lndurms Ltd 
P B. No 27 
Tanuku, Wat Godavan Dmct, Andhra Radcsh 534 2 i I 
Mr. Ch. K. V ~ s w s a n n  Rao. CMD 
088 19 2498213142 
08819 24927 
C ~ g r o g r o t p n ~ h l . m m  

3. Borrower's Financial Hirtwy flut t h m  M Years) 

I -. - 
Was firm m same gcnnal l~nc of busmcss for I& 3 ycarr? 

Has firm reported operahng pofits AND net mcomc dunng each of last 2 
ycan? 

4 I 
I 

4 I 



4. Background information on all used and unused short and long-term debt 

The company has taken loan from AP Industrial Development Corporation for 
modernization of equipment during the year 1998-99. It  has been secured by equitable 
mortgage of land and buildings and hypothecation of plant and machinery The 
company services the loan regularly. The company has availed of working capital 
loans from State Bank of Hyderabad. SBH has given a good rating to the company. 



SECnON A: C L U  ENERGY AND GHG MI'I~GATION EQUlPMEm FINANCE 

Not Applicable 
About the Eqnipmcn~ccbuology: larger clean energy or GHG mitigating projects 
(Project Finance) may involve more than one type oieovimnmen~al equipment. 
Complete sections A 5 throuvh A 10 for each piece of relevan1 GHG mitigating 
equipment. 

5. Description of teebudogylservia to be purebud 

-- - - 

6. Destription of tbe GAG mitigating potential of the tccbmdogr 



7. About the Business Negotiations 

I Have any price negotiations occurred? 

I Has a purchase order been submitted? 

How many units are in the Purchase Order? 
What is the estimated unit cost of technology (US$)? 
What is the total cost for the Purchase Order? 

8. Contact Information on the Manufacturer 

I City, State, Province I 
I Contact Name 
I Contact Phone 1 I Contact FAX 
I Contact EMAIl I 

9. About the Trade Financing (For Equipment Imported Into India) 

Is trade financing being sought for the import of the equipment to India? 

What type of trade financing is being sought (insurance,guarantees, working capital? 

10. Has a domestic or overseas lender been identified? 



SECllON B: P R m  FLNMCE FOR CLEAN ENERGY M D  GHG M r n c ~ m  

Rojeet Name: 4 MW biomass based cogeneration plant 

Projeet Promoter: Coastal A p  Industries Ltd. 

Special Purpose Vebide: -- 

1. Executive Summrvy: Project 81 a -a 

Agro Industries L~mited (CAE.) is a manufacturer of maw boards and 
haft boards at K. Savaram village, Undnjavaram Maad.l in West Godavarai 
mstrict of ~ndlna ~ s d s h  n e  company h.s m ope- mrc 198 1. 

The mmpany, in its process, has a requimncnt for stcam as wdl rs powa. 
Therefore, it has decided to set up a 4 MW co-gcoastioo project at the existing 
complex to meet process steam and dcetricity qu i r anmts .  It plam to export 
excess power to the grid. The co-generation plant expats to gamate 3 17 lakhs 
kwh power based on 24 hours by 330 dayr. Plaet load factor is assumed to 
increase h m  70% in first ymr to 80% in s c u d  year to 90.h in third and 
onwards. The plant will also pmvide 13 TPH of steam to the paper unit at a 
pressure of 6 kglcmZg. At present the company is drawing power horn AP 
T m w o  and generating steam by burning coal. 

The primary fuel will be rice paddy husk. The hnl  qui-t is cstimalad at 
52,801 tons per armurn based on a need for 160 tons p a  day for 4 MW 
genaation and proem steam. Risk husk is estimated to constitute 80% of the 
fuel requimenf with the balance made up of corrl. 

A Power Purrhase and Wheeling Agreement was s i g d  between the 
Transmission Corpomtion of A n d b  Rsdesh Limited (AITRANSCO) and Mls 
Coastal Agro Industries Limited. on 3db May, 2000. The negotiated price ay 
Rs. 225  paise per unit escalating at 5% annually with 1997-98 being the base 
year. The PPA was applicable through 17 Novanba. 2000. The prices will 
therefore have to be re-negotiated by the Govemmmt of A.P. and APERC. 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Project Costs 

3. Proposed Means of Financing 

4. Committed Financing (if any) 
a. Committed Debt Providers 

------------ 
......------ 

I I I I 
Other FIs & Banks 1 564 1 14% 1 10 Years 1 

b. Committed Equity Providers 

4 
4 

I Promoters Equity &cash accruals 1 456.00 1 100% I 

Total Equity Portion 

Total Project Cost 

456.00 

1520.00 

30 



L L U: I, D K L E t. L E r li i f t L I 

i"' 
-. - - - - - - - - - - - - - - - I -. -. -. _ _ - _ _ _ ._ . . 

. I 

5. Estimates of Profltablllty 

OIIIC~ revenue 
rucl 
OKM Cost 
4dn~nl~el l1ng colt 
PBIDT 
Dcprcc~al~on 
lnlcrrtl Tnm lorn 

Work~ng Cap 
P ~ c l u ~ ~ a n ~ r y  Expenses 
PET 
I'ru\!rnon lor T u  
PAT 
E P S  
D~t~dend 
U r l ~ ~ n c d  Proftt 
Dcprcc~reon and Chlm 
WnteafR 
h'rt C ~ s h  Flow 



1 6. Projected Cash Flow 1 



Are you in negotiations with any prospective debt providm? If yes. please specify 

and dabonte on expected time frame. The Company is in advanced stage of 

~cgotiatioru with State Bank of India for the tam loan Though this is a project that 

qualifis for assistance from IREDA as a -able energy based powcr generation plant. 

IREDA informed that its overall exposure to the state of AP was high and hence it has 

stopped considermg my more projects tium AP for the tiw being. The project is in 

advanced stage of financial closure. 

Do you plan to submit this project to a private vestnre apitd t k m  or am 

international equity orglnintion (tg. REEF)? If yes identify specific fmd and 

elaborate on negotiatiom No. 

Do von dm to submit thir ~roicc t  to an i n t e m a t i d  tender for arbno eebriou 

reductions (cg. Organ Climate Trnst)? If yes, please Ipaify tender and dod.g 

date for submission. The company is interested in availing of funds in lieu of the 

carbon o f f sa  gemrated by the project. It is discussing the same with key GO1 minimis 

of MNES and MOEF. However, then is no such hnd avaibbk at the moment. It is kcen 

to build in the shuchuc to satisfy the necds of prospective h a  b a d  mechmism. 



8. Project Promoter  Contact Information 

- 
4 Address P.B. No. 27 
4 City, State, Rovince Tanuku, 534 21 1 West Godavari . Andhra Pradesh 
J Contact Name Shri CH.K Visveswara Rao 

9. Project Management Team 

4 

4 I Shri CH. Rarna Krishna I Executive Director 

10. Project Promoter Financial History 

Contact Phone 
Contact FAX 
Contact EMAIL 

last 3 years? 

08819-24982,24983,24984 
088 19-24927 
Coastalagro-tanuku@rediMil.com 

1999: 32.22 

Book value of firm? Rs. 38.94 per share as on March 31,2001 

EPS for 3 years? (2001) Rs.12.07; (2000) Rs. 0.82; (1999) Rs 2.33 

What is current business? Straw Board and Kraft Board Manufacturing 

What are synergies between Many of the suppliers of straw for board manufacturing 
business and this project? 

also will source the rice paddy husk. 



1 I. Projcrt Promoter Relevant Experience: 
Briefly d m b e  the relevant exoaiemc, if any, possessed by tbe proja1 pnnnotn. Has 
the promoter developed similar projects? 

~p ~ ~ 

Company has been in operation since 1981 and has worked with rice straw suppliers in the 
area. Sri Visvcrwara Rao has over 30 ye= expnience in tbe oil industry as well as straw 
and paper board industry. He was one of the prornotns of Gouthami Solvents Limited. 
Tanuku, who promoted the first cugenetation project in Andhn Fraderh. The company 
shall hire expRienced personnel to operate the mg-tion plant 

12. Spcdd PIlrpoec Vehide Contact I n f w n u h  (lf spplkabk): 



13. Project Details 

I involves existing equipment? I strawboard and hat? board manufacturing operations I 
I I 

4 I Is GHG mitigation achieved I Both. Clean Energy Generation and Biomass 
by Process Improvement or Management (methane emission reduction) 
Clean Energy Generation? 

4 Size of Project (MW)? 4 MW 

4 Project Location? City, Tanuku, West Godarvi District, Andhra Pradesh 
Province 

4 Off or on-grid? On-grid 

4 I State Electricity Board? Transmission Corporation of Andhra Pradesh Limited 1 

14. Feasibility Details 

4 / Technology? I Cogeneration of power and steam using biomass 

4 Type of Fuel? Paddy Husk 

4 Source of fuel supply? Local Rice Mills 

4 
prepared independently? 
What firm prepared the 
Feasibility Study? List 
address and contact details 

Zenith Corporate Services (P) Ltd. 

Mr. A. Mohan Reddy, Director 

1-5-6/B, My Home Plaza, Masab Tank Hyderabad 



15. Baclrgronnd on the Power PDlrLue Agreement (if AppliaMe) I 

I If no, s b p  to next kulmg. I 
4 I Has the PPA been s~gncd? (Yes or No) I Yo 
' 4 
.4 

4 

I ofthe Force Majcurc clauses? I 
4 I What 1s thc method of fuahoo of lariff (two I MNES notlfKd mahod a aiqned by the AP 

' 

4 
4 

-4 

4 

4 

4 

4 

4 

Name of Agreement? Take or Pay? Olha? 

Name of state electnctty board or primary 

PPA slgoatory7 
What date was the PPA slgncd? 

Purchase of surpius enagy 

APlRANSCO 

30. May. 2fx@ 

Whcn docs 11 m t n  mto ~OFCC' 

What a ibc lengib of the PPA? (Ycars) 

What 1s the lmbal purchase pnce? 

Wbat~s thannd%urrrswmpmbau  
pmc? 
C a n t h c p o l c a w l l p o w a ~ t o l ~ l a p t  
umsumm? (Yes or No) 
Whatarelhcwcunbapmwdcdforthc 
revenus" Have the domabc kndm 
approved these -7 Arc rhcn m y  
s p a 1  clauses, or ponslarr  of r c l m n a  
to thc m v ~ t o n ?  

~II. awlab~ l~ ty  etc )? Arc lhac any 
p o w s m  for deemd gamllnglpclllha? 
What 1s the aatmcnt for mfirm pow& 
Have thc p m n s ~ a n  for chngc III law. 
rmnmulon, 11qulducd damages, *c. becn 
ajqmvcd by cxlstlng *ndcn/mcs tm? 
W w M  the SEWgcmnt~ng utll~ty via01 a 
sham m the oumcrshlp of carbon offsets? 

lnraedutc 

20- 

Rs.235parscprunrtbacdm 1 9 9 7 4 . k  

YCP 

5% 

Ycs 

None AsthcanruaIofaagypr+huda 

vrnabk o v a  each bUlng pcnod 

SplcGOM 

No p o v u ~ m  

Noc dscusd yn 
I 

WhataRthetcmaofPaymottocbe I WSCOstoplrcbacmlytheanpha 
project developas' Any specla1 clauses of 
rckvMcc to the mvcst-? Have che 1cmgY Thedelayedpl)lnlmsstnll- 

domesla lendcn appond thc paymnt I u,tucsl @J 14% p a  
tams? I 

What are the m a p  ponums (cvent I FM clsuvz  no^ UKM u, the qymmnt. 
defin~t~arr,  trcatrncnt ofthe off tvnc, ac. )  1 



16. Other Agreements (where applicable) 

husk 

Waterlutilily supply agreement signed? NA 

Shareholder's agreement been entered NA 

into between existing equity holders? 

Special provisions of above N A 

agreements? 



I 
m I 

4 C m o o ?  Low Sin  h r n  lhady o m e d  

4 

4 

41 

L I 4 Tc.&wlo& Low K n o w  Techmbgy 

i 4 Managcmmt? LOW W e n d  mmpencur 

I 

twyatsagodishsuboclingpopsrty. 

4 Conbaduw,ter Law Tk Conhvl w i l  AP TRANSCO ha no 

party u n s u i s f q  Ccmn. T k  smr is being 6mrd IQ. 

Market? 

Couuby/So~gn? 

I 
1 

I 4 Enforccabl~ty of Low Many s~mrlm conuacu hvc been m apcmn wd the 

TRANSCO payments a the pmmotm m y  d m b p  

Low to medium 

Low 

AP N(c is iG%cit in powm supply (peak d c h t  of- 

13% ~ n ~ y  ddic~t of 7.8%?. The p a  c l p m  

ekcaicity cmrumpoon in IJIC Southern @on hn 

~ . I r C A G R o f 9 . 1 X p r i n h l m 1 2 ~ ~  

T k m ~ r i s L i s i n h c \ m t o f ~ a v a l l b b ~ d h  : 

R W  IIWcml due I 0  dIUU&t CIC. 

I nd*hnopwdi lseunomyin (k las Idmmkd , 

b r m d c r n h ~ r d k e h h s ~ p s ~  I 

~ . T b e o a v u c i g a t i s k s f a t k ~ n  i 

ReBuktM Low 

a p c c h t l y l o w a t h c s ~ o f A P i s m m g & m r B  i 
poorrive Ma. 

AP -city Rcgulaory Commisoao hr bea~ m IQ 



1 I I 
4 I Exit? / Low 1 The capital markets, M&A practices and Company's 

I I I I Act and other relevant statutes are well developed and ' 
I 

- 
additional consumers in case there is a delay in 

payments fmm APTRANSCO 

AP State being deficit in power and the per capila 

consumption rising, the size of market is large enough 

to allow the current and projected competition. 

4 

1 1 I many such transaaions take place in the country. 

#Annual Report of the Wcfking of SEBs Planning Commission, GO1 June 2001 

18. For risks identified in section 14, discuss MitigatioolCoverage measures 

Competition? Law 

4 
I 

Country/Sovereign? 

4 ( Regulatory? 

I I I 

use of alternate raw materials in the event of non-availability ofrice husk. 

-- 

-. 

4 ' Construction? 
I 

I 
! 4 

1 
-- 

Management? .- 

4 Enforceability of .. 

Contracts? 

4 Competition? .. 



Checklists w m  adapted from a variety o i soma including Nalsource. L1.C 

I. GHG Mitiptien Applicability Macro Cbecldist 

I 1 I 

4 4 I Docs project gcncratc ml, meuurabk, lmg-t- d d i t i d  and , 

inclined. 

2. Emission Rcdoctioa Calmhtioar. Modtoring and Vcrifiation Ckcklid 

1 I -uodcrl5hla0m~~C02EfanmmanRbcbolafmnpmsrchngcs 1 

" Promoters have discussed the project with MNES and MOEF and both arc positively 



3. Carbon accounting details 

Baseline Emissions -Power exported 
to grid 

integrated with the Southern Grid and 
therefore is the project boundary. The 
supply to users in southern grid is 
comprised of 72% thermal, 27% Hydel 
and rest nuclear. The emission factor of 
the supply in AP is 18.9 tC/TJ based on 
the sub bituminous coal as the major 
fuel stock. 
For the Steam provided to the paper 
plant the baseline is coal since it is the 
primary fuel used. 
23,305 tC02 per year 

Particulars 
The project is supplying power to the 
AP TRANSCO which is well 

1 

I 

3 1 Project Emissions TC02 0 t C02 per year 
4 1 Emission reductions TC02 (2-3) 23,305 tC02 per year 

Parameter 
Baseline methodology 





POWER FINANCE CORPORATION LTD. 
ema-m=mJ9im) (A Govl. a( lnaa -) 

Loen No. CMOlOOl 

NaPDISWGCPL September 04,2002. 

Mr. VX1LAgrowrl 

-, Globe Cogaurrtia! Powcr Limited 
201,T.V.Mdal Eatate, 
Wd, M u d  - 400 025 

Sub: P i i a l  4- ik Mk Globc Cogenemtion Power Liinitcd (GCPL.) 6 45 MW 
(ah) bagaaso h a d  mgmaitiw powa plant to be rc( up in Bclgaum district of 
Kamalizka 

) 
ReE (i) Mh GBL'r lottcr datsd OS.12.200l lo PFC necking w i a l  assistance hom 

) PFC. 
I (ii) PFC'n ldta datcd 30.05.2002 IO Mlr GCPL inhating shortlisting of thc pmject 

by PFC for detailed appraisal 

Dear Sir, 

, With ref- to g ~ m  rpplicltim f a  financial rssirtmos vide ldtcr oitcd d rsfelrcnoc Ibove and 
t\lrtha cumpmlenca md & d m  you had with us for ldting up 45 FdW (dte) bagasse ' based cogenedb  power plant in Bclgaum district of i(.mst.L.. we acr; plused to infonn tt18I 

I 
Power P m m a  Cqoration Ltd. is agncsblc, in principle, to provide to Ws GCPL a mpce term 
loan of Ra. 75.25 cmms(iiluding Rs. 3.85 cram on account of agar mill modmiration 

, < works) on t k  fobwing tams and conditions: 

1. The above idd fffiiliticr aa subject to the tama md conditions and Oanaal codions 
placed at Annrwure-4 ud the Special  tam^ ud Conditions placed at Annunre -B which 

, uc d m e d  to be a part of thin ldtcr of -tion. 

2. The lorn ahdl bo repaid in 32 cqoal quarterly inmhentc. Thc fint npaymmt ohall fall due 
on tho rtMdard &to of  PFC Wing lmmcdirtely lfta the compldon of n x  month fmm the 
achcdulsd date of commissioning of the pmject. The lchcduled L t c  of oommidoning will 
hc stipulated in the low agreement. 

3. M/K W L  shall cnter into a loan agrcemnt with PFC in the format encloscd at AnnaurcC. 
J 

/ 

) 
d@ snvfim : e. 36. m a .  .I< tZc(X-1l000l : 3722301-08 qt* dian : 011-3315827 

Regd. O m  :Chandra Lok. 36. Janpath, New Delhi-110001 Phones : 372230108 Groms . POFICORP Fax .O1 1-331.5822 
I Wbmffs : wwrr plcindle mrn 



m83m-m 
PaWER FINANCE COFIPOR9TlON LID, 
tnramsn--m (AOarldWUldrYhpD 

5. ~ M ( w R p ~ c ~ t i t h  copy ad 
6. A ( ; M ( P & F O ) . P P C ~ I ~ I  I copy of lclmr md coasltiom 
7. AGM(lAD)pFC 
8. AGM(CMIS).PFC 

h : m. 36. m. 'If ft7i;h-llO001 5;NR J722H)l- 04 7lT? : ' h U  011 - 3JIM12 

Ikpd. :Chandn Lok. 36. Janpah. New D e h i - l l m l  Phonas : 37223014B CRms I POFlCORP Fan 01 1 - 3 3 1 W  
 can 



C;lOgE C0C;ENERATfON POWER LIMITED 
201, 1. V. lndustrld Estate. WorW. Mumbai - 400 025. 

Tel. 2496 4767 12496 5132 . Fax : WP1-22-2498 4154 
E-mail : trlrnbakObom3.vsnl.net.in - - 

Date : 30' June, 2003 

Mr. Vinay Deodhar 
I 

Project Fiance Specialist, 
The Louis Berger Group Inc. 
C-617, Safdarjung Development Area, 

i New Delhi - 110 016. 
1 

Re. : 45 MW Cogeneration Power Proiect at Sankeshwar 

I Dear Sir, 

This is in continuation of on going correspondences in connection with seeking 
assistances of you for achieving financial closure, we are pleased to inform you 
that Power Finance Corporation Limited has already sanctioned Rs. 75.25 crores 

1 as term loan vide their sanction letter dated 5& September, 2002. 

The balance finance requirement is as under : 

1. Term Loan Rs. 30.25 crores 
2. Equity (private placement) Rs. 20.00 crores 

't 

I 
Further, recall personal discussion had in our office on 28" April, 2003 regarding 
the possibilities of arranging an international investor for CDM benefits. 

We are enclosing herewith the project profile, present status of the project and 
power finance sanction letter for your ready perusal and further needful action in 
the matter. 

, Looking forward to hear from you at the earlicst 

Thanking you, 

Yours sincerely, 
For Globe C:ogeneration Power Ltd. 

i \&/ 
Anil hattnr 
Finance Manager 

Cncl : As above. 



vinay deodhar 
1 

To: 
m Sent Sahrday. May 03.2003 1221 AM 

Attach: stahs-prqed.da 

' Dear Mr. Deodhar, 
m 

We are in m i p t  of your mail dated may 01. 2003 seeking ddails of our project as per the discussion 
had in our office on 2s9 April, 2003. Fint of all, on behalf of our Chairtl1,~rl. rkc tl>ank you for visiting 

Y our office and reviving the matter after a long gap of nearly one year 
I 

As per the p e m a l  discussion we had. you have asked for the present staius ol tllc p:oject in terms of 
I finance, prqect implementation and CDM. The same is c l a w  hereunder 

1. FINANCE 

As you are aware tha! our project is of 45 MW d the cost of projst is Rs. 150.50 (3r. Dariled 
Project Report (DPR) and relevant documents of our project as submined to the institutions (sent 
to you earlier) arc with you. The financing panan of the project as per Powa Finance 
Corporation, which is lead institution in our case, is as under : 

A. Equity 300h 45.00 Cr. 
I B. Term Loan 700h 105.50 Cr. 

We are r e q u i d  to bring 1 W h  equity up fmnt before seeking aoy disbu-t of t a m  loan 

I 
from PFC and other banks. Out of Term Loan qu i r ancn t  of Rs. 105.50 Cr.. PFC has already 
sanctioned Term Loan of Rs. 75.25 Cr. (50.h ofthe total cost of project). Thc Wan= t a m  loan 
requirement of Rs. 30.25 Cr. is in the process of tie-up. 

, 
C 2. PROJECT 

Present status of project is attached herewith. You would observe from the same that we habe 
I already obtalncd all the permission and approval for implementat~on of project. 

3. CDM 

The project is eligible for CDM benefits in tams of Kyoto Protocol. Though. we have reccivat 
few offcn from international consultants to d a  services in this regard. the sanr is still iii OK 
stage of exploration and we have not done s ign i fml  work in this matter 

4. FINANCIAI. A S S I f l A N C E  

1 As discussed wtth you in our office. we may look forward for your assistance in [he f o l b u i t ~  
nidctcr 

A. Equity Participation: We shall be retaining minimuni 51% o l  thc ~yiiity aiul halancc 
i c  Us. 22 cr. may be offcrd lo the investor. who may hc intcrcst~xl i n  our prolr'ct I;~I .ail: 

IC';IU)II. rt~mnicrcial or invcstmcnt or CDM purpox 



B. Borrowings: Gap of term loan can be met through sourcing funds from various I 

development institutions such as USAID, UNDP or any other institutions (as may be 
suggested and approached by you in this regard) extending cheaperlsubsidised term loan , funds or grants to reduce the overall outflow on account of interest. We may also look 3 
forward for external commercial borrowing, which is at present cheaper than Indian Term 
Loans. 

We hope that above would be sufficient to meet your requirement for achieving the objectives as I 

discussed. 

Looking forward to hear from you soon. - 
With best regards, 

Anil Bhattar 
I Finance Manager 
, Globe Cogeneration Power Ltd 



STATUS OF CLEARANCES I PERMISSIONS 

We have o b t a i  all the permissions and approvals as required for impkmeoptiaa of mt 
project. We have also appointed EPC Contractor after floating Global Tender for sck& of 
EPC Conbactor. Ail the major plant and equipment have been tinalised and 1-01s have been 
issued to the respective reputed vendon through EPC Conlractor ihe following activities 
have been completed as on date : 

SI. 
NO. 

I 

2 

3 

4 

5 

6 

APPROVALS AND LICENCES 

Formation of Company as Special Purpose Vehicle 

Entering into Pmjwt Development Agreement (PDA) 
with MIS. M H i y a k e s h i  Sahakari Sakkare 
Karlrhana Nit, Sanlrtshwar 

En- Qto .Dd Regishalion of L.rd Las 
A-t with Shri HiranyaLeshi Sahakari Sakkarc 
Karkhana Niyamit, Sankeshwar 

NOC @-principle Clearance) from Govanwnt of 
Kamataka 

I2 

13 

Compliance under Section 18A of Indian Ekclricity 
(Supply) Act, 1910 

Sanction from Irrigation Department. Govcmmcnt of 
Karnaiaka for litling of rquired quantity of water in 

I 

RELE\'ANT ! STATES 
PART\  i 
~~ -~ ~. ~ 

R t ( ampleled . 
Conipanrs i 

- . ,. - I 

"('onsent to Fs~ablish from Kamaraka Stale 
Pollution Contml Board 

Ohlaining " N W  Tmm Forcsl kpannicnt 

Sugar M~ll 

L.lldRewx~uc 
AuthoritieJ 

Govt of 
Karnalaka 

Cocnpkced 

Gow. of 
Kamataka 

Gow. of 
Karnataka 

7 

KSBRC Obuihd I \  ~ 

' Compkled 

Compktad 

0bPior.d 

Compkled 

Obtained 

I .'-I t : , , R ' s ~  
Ollicc : 

8 

9 

10 

I I 

? 

Entering into Power Purchase Apemen1 with 
Kamataka Power TRmmission Corporation Limited 

. ~ . - . . ~~ . -. 

Gfobr <.o.~.rnrrutir,n Ptm,*rr Limited - I -  

-- 
KPTCL 

Approval from Kamaraka Elauicity Regulatory 
Commission for Power Purchase Agreement 

Evacuation pmnission from Kamataka Power 
Transmission Corporation Limited fw evacuation of 
power from Power Pbnt to KPTCL Substation at 
Sankcshwar 

Preparation and submission of Rapid '.Environment 
Impact Assssmcnl (EIA)" Repon to Karnatalo Slae 
Pollution Contml Board 

IioMing of public hearing for obtaining Envimmenl 
Clearance 

KERC 

KPTCL 

KSI'RC 
~ 

Completed 
! 

KSPBC 1 Compka( 

I 



SI. APPROVALS AND LICENCES 
No. PARTY 

I 

14 Approval from "Ministry of Environment & Forest" 1 MoEF 1 E:hz:d 1 
I 1 S 1 NOC from Airport Authorities of India 

16 Appointment of M/s Development Consultants Pvt. I I Ltd. as Owner's Eneineer Cum Proiect Consultant 

1 17 I Floating Global Tender for selection of EPC 

Letter 
Awaited 

DC'PL Completed i 
18 

-- 

Completed 
Contractor 

Tender Evaluationand selection of EPC Contractor Y T -  Completed 

As per above, you would observe that the Company has already obtained all the permlsslons 
and approvals for ~mplementation of the said power project except clearance from Min~stry of 
Environment and Forest (MOEF). Necessary application in this regard has already been 
submined to MOEF and the approval is expected in a short period, as the Company has 
already obtained the key approval of Kamataka State Pollution Control Board (KSPCB) 

19 

20 

21 

Appointment of Mls UB Engineering Ltd., as EPC 
Contractor on fixed price basis 

Selection and finalisation of main plant & equipment 
vendor and placement of LOIS 

Obtaining "Final Sanction" from Power Finance 
Corporation Limited for financing 50% of the cost of 
project (70% of the debt) 

UBEL 

Various 

PFC 

Completed 

Completed 

Obtained 

I 
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1. Cwtact Imforrmliw for the Prospective Borrower 

2. AvlillbUity of FiamdrJ Inf-ti- om Borrower 

Name of C m q m y  
Address 
Clty, Shtc, Rowrc 
CooMcNyo~ 
CwlaaPhooc 
Contact FAX 
Contad EMAIL 

Globe Cogcnaat~on Powu hrm~ed 
2OIRO2 T V lndustnal Eaare, Wall 1 
Mumbal, Malw&bba. India 
An11 Bhattar, F ~ n a n a  Manager 
+91 22 4% 4767 
498 41 54 
tnmbak@bom3 ml.nd.m 

3. Borrower's Rmmd.L History (lut t h m  m#.i Y e w )  

Audited 6nancial slatcmms availabk f a  Lrt 3 fiscal yean? 

I I I 1 I opnting mfit (OP) 

Audited financials k i g  ppvided to LBG Wahngton? 
War firm in same gcmral line of businas fa kn 3 years? 

Has firm repated operating profits AND od i- dunng erh of Lrt 2 
years? 

EguiIy 

I EPS 1 I I 1 

I 

i 

! 

Fixed A n n  C o r n y  R h o  I j 
Cumt  Ratio I I 



Interest Expense 

Current maturity of LTD 

4. Background information on all used and unused short and long-term debt 



I 

I S ~ O N  A: CLUN ENERGY AND GHG MITIGATION EQLM~MEWT FWAKX I 

I Abolit the Eqnipmm~uhndogy: Larger clean encrgy or GHG mitigating projedg 
(Roject Finance) may involve more than one type of cnvimnmen~al equipment. 

I Complete sections A 5 throuvh A 10 for each piece of relevant GHG mlt~gating 

I equipment. 

I 5. Description of teehndagylsemce to be purrhued 

I 6. Description of the GHG mitigating potemti.1 of thc technology 

The Proposed project would utilize bagasse as hKI for most part of the year. Bagasse is an 
agro residue that is generated susuiolbly m sugar cane production of sugar. Tbrq it is a 
renewable source of energy and d o a  not lead to additional emission of carbon dioxide 
The Company will p m m  bagasse 6mm ~ I C  host sugar mill wda the proposed 
agreement with them during UK -n. During the off-sason p a i d  thc company dull  
utilize bagasse saved by incorporating magy efficiency mclsurcs in thc mill. pmamd 
from o h  mills nearby and also on other biomass such as cane bash and other cmp 
residua. In other words the company shall make efforts to run thc powa plant on 
renewable fuels for most part of the year. 



7. About the Business Negotiations 

I Is the manufacturer located overseas (exporter)? I 

I Is the manufacturer a US company? - ... 

I I Have any mice neeotiations occurred? I I - .  - . / Has a purchase order been submitted? 
L .  --j 

How many units are in the Purchase Order? 
What is the estimated unit cost of technology (US$)? 
What is the total cost for the Purchase Order? 

8. Contact Information on the Manufacturer 

4 I Name of Manufacturer I 
I Address I 

Clty, State, Province 
Contact Name 
Contact Phone 
Contact FAX 
Contact EMAIL 

9. About the Trade Financing (For Equipment Imported Into India) 

Is trade financing being sought for the import of the equipment to India? 

What type of trade financing is being sought (insurance,guarantees, working capital? 

10. Has a domestic or overseas lender been identified? 

. . -. . . . -. -. . . -. . 

Address 
City, Slate, Province 
Contact Name 
Contact Phone 

36, Chandralok, Janpath 
New Delhi India 
Mr. D. Ravi, AGM 
+91 11 372 1103 
331 5822 

:Ihi.nic.in 



SECTION B: PROJECT FINANCE ma CLe*n Enracv m GHG M m c ~ n o ~  

Project N a w :  45 MW Bagasse Based Cogenention Powa Project at MIS Shri 

Hiranyakeshi Sahakari Sakkare Karkhane Niyamit, Sankeshwar, klgaum, Kamataka 

Project Promoter(s): Mr. V.K. Agrawal& Associate$ 

Mr. M.S. Dewan & Associates 

Spzcial Purpose Vehide: Globe Cogeneration Power Limited (GCPL) 

Shri Hirenyakcshi Sahakari SaWrarc I(lrlhanc Niyrmit (SHSSKN) is a sugar mill in 
Sankeshwar, Fklgaum District, at a distance of 45 bns h m  BeIgaum, Karnauh Stah. The 
sugar mill. created in 1956. has imtalled capacity for 5000 Tom Cnrshad per Day p). 

Globe Cogana t iw Powa Limitd (GCPL) pmposes to develop a 45MW CO-g-tiw p h i  
at the facility. GCPL is a special purpose vehicle eslablisbcd by Mr. V.K. Agnwal (& 
associates) and Mr. M.S. L k a n  (8 associates). Mr. Agnwal is the C h i  of the T r W  
Group which was established in 1990 and has opeeations in thc following inhrshicr: tat iks.  
powa, non-ferrous m d s  exports. m l  estate, finance and invesbncnrr The Trimbak Group's 
net worth is more than US S 10 million. Mr. Dewan is Chairman of Thc Globe Group, 
established in 1%2, which has an annual turnover of US$ 100 million. Thc Globe p u p ' s  mc 
worth is more than USS20 million. GCPL is being promoted by Mssrs. Agnwd and Dcrno as 
individuals. and not through their respective firms. 

GCPL has entaed into a Powa Rvehare Agreancnt (PPA) with Kanwaka Powa 
Transinission Corponte Limited (KPTCL) on ? Sep(emba 2001. The samc is bas dm been 
approved by Kamataka E l b c i t y  Regulatory Commission (KERC). KFTCL bas a+ to pay 
GCPL a tariff of Rs. 225 p a  kilowatt-hour for the base year 1994-95, with an d t i m  rate of 
5% per annum for the first 10 years from the date of commencement of commcrcul opartion 
by the Powa Plant. Based on this the tariff applicable to GCPL the financial year 200344 is 
Rs.3.49 per kilowatt-hour. 

GCPL has entered into a Rojcct Dcvelopmcnt Agrscmcat (PDA) with thc host sugar mill, on 
18 October 2000. In that agreement, GCPL will provide the host sugar mill with k c  powa 
and steam supply for the sugar mill process. Additiodly, the sugar mill will receive r coyally 
of 6% of energy expori revenue during season and 2% of ihc a p m  during the off-season. 
GCPL will operate the co-genaation plant on a BOOT basis for a perid of 20 ycus. aRa  
which it will be transfcmd to the sugar mill. During thc oparting phase of the PDA, the s u p  
mill will provide GCPL with 40 a c r a  of land, all of the mill-gcnaated bagasse. return s tam 
condensate, access to ash and effluent discharge system and m t a .  

- 



The project developers enlisted a consulting firm to perform a technology feasibility study of 
the different technology options. The firm advised that "double extraction cum condensing 
turbine" to provide sugar process steam and "in-house" and "exportable" power during the cane 
season would be the optimum option for GCPL. The turbine could then be used as "straight 
through condensing turbine" during the off-season (non-crushing season) and not generate any 
backpressure steam. 

The project developers propose that the 45 MW cogeneration power plant will mainly utilize 
bagasse, cane bash and other agro residues during the season (approximately 240 days) and for 
off-season period of 90 days. However, to meet any contingency in meeting availability 
requirements under the PPA, and/or availability of these residues (possibility of which is very 
remote), during the 90 days of off-season, they propose to rely on imported coal. 

% 

I \  
I 2. Project Costs 

4 

I I I 
4 [ Mix. Fixed Assets 

I 
90,000,000 ( $1,956,521 1 4.9% 

I I 

1 4 I Preliminary & Preowrative I 
I , 

300.000,000 1 $6.521.739 / 16.6% 1 

Land & Building 

I Plant & Machinery 

4 1 Civil Works 

1,000,000,000 1 $21,739,130 1 55.2% 

40,000,000 

175,000,000 1 $3,804,347 1 9.7% 

I Expenses 

\ 

3. Proposed Means of Financing 

4 
4 

$ 869,565 

. . 

2.2% 

. . 

4 I Contingencies 

Working Capital Margin 

Total Projut Cost 

1 
I 

I 

161,000,000 1 $3,500,000 / 8.Yh 

44,000,000 

i 

4 
4 

$956,521 

$9,782,608 

$1,760,869 

539,347,826 

2.4% 

1,810,000,000 , 939,347,826 

Total Equity Portion 

Total Subsidy 

Total Project Cost 

24.8% 

4.5% 

100% 

1Wh 

450,000,000 

8 1 ,000,MX) 

1.810.000.000 



4. Committed F i c i n g  (If my)  

a. Committed Debt Providers 

Government of Kamataka providing r Rs 405 Lass giant. GOK has policy thl 

cogeneration power is eligible for RS 25 Lac'MW of aportable nnplus. I 

' DPR. Section 14.2.2 lncmbva & Gmu. Page I 23  



5. Estimates of Profitability (rupees lakhs) 1 



6. Projected Cash Flow 

Sources or Funds I I I I I I I I I 
PRT 1 484.28 1 960.04 1 1530.34 1 2309.68 1 2786.06 1 3273.81 1 3773.37 1 4285.18 1 4809.71 1 5347.43 
Dgrcc ia l~on  ~~ - 1 1279.92 1 1279.92 1 1279.92 1 1279.92 1 1279.92 1 1279.92 1 1279.92 1 1279.92 1 1279.92 1 1279.92 
Equity c a p ~ ~ l  1 4500 I I I I I I I I I 
Tenn loans 1 12790.00 1 
Worklng Cap~Ul  ] 1307.67 1 133.58 1 143.62 1 154.33 1 86.27 1 90.58 1 95.11 1 99.87 1 104.86 1 110.10 

I IRK (PAT) 1 3325% 1 I I I I 1 I I I 
LE:W& I 196  12.21 1 1.33 1 1.58 1 1.78 1 2.02 1 2.30 1 2.65 1 3.07 1 3.62 
1 A d X ' R  / 2.14 1 I I I I I I I 1 



7. Status of Finance Negotiations 

Are you in negotiations with any prospective debt providers? I f  yes, please specify 

and elaborate on expected time frame. 

The promoters are in dialogue with few Indian lenders like Power Finance Corporation 

(PFC), IDFC, Andhra Bank, IREDA etc. the expected timeframe for obtaining 

commitment would be 2 to 3 months. 

Do you plan to submit this project to a private venture capital firm or  an 

international equity organization (e.g. REEF)? If yes identify specific fund and 

elaborate on negotiations. 

The Project promoters are interested in discussing the project with suitable funds 

including REEF and other renewable energy funds. 

Do you plan to submit this project to an international tender for carboa emissions 

reductions (e.g. Oregon Climate Trust)? If yes, please specify tender and closing 

date for submission. 

No 



8 Rojrrt Promoter Contact Infomation (Sec Scctiolc 12 for S W  if a m )  

I -J I city, state, ~ovioee 1 Wdi .  Mumbai - 400 025 

Y I 9. Projctt Mmagcmcnt Tam 

\r hir. Vined Agrawal Dimla 

\r Mr.M.S. Dcaran M a  1 I 

i J Mr. Satjay Jain lma 
1 
I 

I 4 Mr. S.B. Jijina Dirrcta I 



11. Project Promoter Relevant Experience: 
Briefly describe the relevant ex~erience, if any, possessed by the project promoter. Has 
the promoter developed similar projects? 

This is the first tangible investment by both Mssrs. Agrawal and Dewan in the 
While both project promoters have other busmess interests, they do not have a proven track 
record in energy production in general, or co-generation in specific. 

According to the DPR, Globe Cogeneration has signed a Project Development Agreement 
(PDA) with two other sugar mills for co-generation projects. These include: M/S 
Ajinkyatara SSKL, Satara, Maharashtra (30MW Plant); and M/S Hirenyakeshi SSKN, 
Sankeshwar, Kamataka (45 MW Plant). 

GCPL has already obtained all the approvals for the project and is engaged in 
implementation of the same. They have retained service of INS Development Consulting 
Ltd., as affiliate of Kuljian Corporation of Philadelphia, US as its engineers cum consultant. 
DCL possesses experience in power consultancy over 50 years and has a strength of 900 
persons in India. 

12. Special Purpose Vehicle Contact Information (If applicable): 

4 I Address 1 201, T V lndusmal Estate 

4 I Clty, State, Provlnce I Worl~, Mumba - 400 025 
4 1 Contact Name I Mr. V.K. Agrawal, Chairman 
d I Contact Phone 1 91-22-496-4767 

4 Names and shares of the I I V.K. Agrawal &Associates ( %) 
nromntem M.S. Dewan & Associates ( %) 

I 4 I Is a Shareholding agreement I Under formulation 



i 

13. Project DeDcClllr 
I 

involves existing eqrupmmt? 
sugar m~ll site 

Is GHG mitigation achieved Clean Energy Generation and offw of baselane 
by Process Improvement or 
Clean Energy Generation? biomass managanmt situation (unheated baomass 

l h n g  -) 

Size of Roject (MW)? 45 MW I 

Project Location? City. Saakeshwar, BeIgaum. Kamacalu 
1 Rovhce I 

4 / Off or on-grid? I On-grid I 
I 

I 

4 State Electricity Board? Kamataka Power Tnnsmission Corpodon b t e d  

4 Technology? Double exeactiw, condensing turbine providing bolh 

process stam and 'in house" ud " w l c  powa." 

4 Type of Fuel? In-season 1240 davs): Sugar C.ne Bagasse 
Off-season (90 dam): Pmcured ba- caw bash, 

other biomass and imporled coal. if requid. 

4 Source of fuel supply? In season: SHSSKN will supply all mill-g-tad 
bagasse to GCPL co-gm plant. 
Offseason: Saved bagasse by SHSSKN, bag8ssc from 
near by mills and cam tnzh 6vm SHSSKN hnaas. 

14. Feasibility Details 

4 

4 

Was Feasibility Study 
pnpared independmtly? 
What firm prepadthe 
Feasibility Study? Lid 
address and contact details 

Yes 

A technical consulting firm 



15. Background on  the Power Purchase Agreement (if Applicable) 

I J I Does Proiect involve PPA (Yes or No) 1 Yes I 

for a continuous period of 90 days, the third 

approved these mechanisms? Are there any 
special clauses, or provisions of relevance 
to the investors? 

4 What are the terms of Payment to the 1 Payment in 15 days against invoice (late 
project developers? Any special clauses of 
relevance to the investors/lenders? Have the payment to anract penal interest of SBI PLR + 
domestic lenders approved the payment 2% p.a. for the period of delay). Non payment 1 
terms? 

.- What is the trcalmcnt for ~nfirm power? - - 
4-e provtslons for change in law, I Provlstons incorporated and would be vened 

to lead revocation of LC 

/ 
j 4 

1 

4 / What are the mqor provls~ons (event I Events defined. But obltgations during FM not 

I - :  
I I share in the own;rship of &rbonoffsets? I 

definitions, treatment of the off time, etc.) 
of the Force Majeure clauses? 
What is the method of fixation of tariff (two 
part, availability etc.)? Are there any 
provisions for deemed generatinglpenalties? 

termination, liquidated damages , etc. been 
approved by existing lenderdinvestors? 

clear. 

Based on MNES policy as adopted by 

Karnataka State Govt. 

by lenders. 

4 / Would the SEBIgeneratin~ utility want a I NA 



16 O h  Agrecwnh (where 8ppliaMc) 

I I Host Sugar MiU Signed? I 

I 1 

4 

into existing equity holders? 1 
Special provisiol~ of above 

4 

Pmjcct Development Agmmmt with Ye. 

Waterlutibty supply agrament signed? 

Shareholder's agrerment been entaed 

N k  



17. Quantify and Describe Risks 

4 
4 

I I 

4 I Conbact~counter party / Low 

I I 

Technology? 

i 

Risks 

Market? 

Country/Sovemign? 

Power supply is governed by the Elecmc~ty Acts 

under which rrgulators are functioning in each state. 

Although power wto r  utilitia in general are not in 

sound fmancial health. KPTCL is relatively in s o d  

position. Karnataka Go*. has undertaken a reform 

based assistance program with IDFC which is 

spearheaded by KPTCL. 

Standard equipment and availability of suitable 

workforce make construction easier. . 

Low 4 

Co-generation technology is well-known 

Low to High 

Low 

LOW 

Regulatory? 

Describe 

PPA in place. Power offtake should be of no concern. 

India has a stable financial and legal system as well as 

established market practices/institutions. 

generation/energy development. 

4 Enforceability of Low I Not a major area of concern especially in new of the 

I I 

Contracts? IDFC program. 

4 1 Management? Medium 

4 1 Competition? 

hence the state is likely to need all the power 

generated by the RE based projects. In addition the 

excess power can be easily exported to other states in 

Project developers have no prenous experience in co- 

the common Southem region grid. 

Low The laws of India like Companies Act, SEBl Act 

permit various modes of offloading equity stake. ~ 



i 
i 

18. For risb identified in d o n  14, direur MitigatiodCwmgc wrrclra 
I 
t 

.I chmp&lon? - 
J Exit? - 



2. Emission Reduction Calculations, Monitoring and Verification Checklist 

reductions and sustainable development gains? 

3. Carbon accounting details 

1 

2 
3 
4 

Parameter 
Baseline methodology 

Baseline Emissions TC02 
Project Emissions TC02 
Emission reductions TCO2 (2-3) 

Particulars 
Refer to the note above 

150,535 
0 
150,535 



I PIONEER GENCO LTD I 



July 1 I. 2003 

F'ioneu Geoco Limited 
703. Srioikctan Colony 
Road No. 3, Banjara Hills 
Hydenbad - 500 034 

I D F C  

CONFIDENTIAL 

Dcar Sirs. 

Avdicntion for financial assistance 

Pkrse refer to your .pplicltioll for fumeid assisunce and the subsequent comspondence I 
di-ims y w r  qccsmmivcs had with us regatding furancia1 assistance to provide rupee debt 
assistance to the extent of Rs. 58 nore fw constmctim, emtion md commissioning of 21 MW (3 
x 7) mn+f&-river hydroelectric power project on the banks of the river Cauvery located near 
Shivuuumudnm village. htalavalli Tduk in lvlrndya District of Kamrtaka. 

Thc pmpo4 has bacn carridaai md Infnstructwe Development finance Ccimpany Limited 
(IDFC) is inpriacipk agreeable to grant to you R u p  debt issistancc upco the extent of Rs. 58 
awes (hcnimfta ref& to as "the Rupee Debt"). 

1. All the appendices arcdeemed to be a p m  of this Letter of Intent. 

2. The aforesaid Rupce Debt is subject to the terms and conditions set out in Appendix I 
hereto and would further be subject to the conditions set out in the Rupee Debt 
Agreement to be finalized at a later date. 

3. In case the above terms and conditions ate acceptable to you. you may furnish to us 
within 30 days fmm the date of receipt of this Letter of Intent two cenificd copies of thc 
resolutions duly passed by your Board of Directors as per pro forma in Appendix 11. 

I N F R A S T n l l C T U f 3 L  O E V E L O P M C N T  F I N A N C E  C O M P A N Y  l . I M I l E O  
HovSr ,, , ,'..,..,, u.," ,,." ..,..... n..., ....-. - . . --- - -  - 



I D F C  

4. Fksc ~~*~th;.lthiScommunication rbould m be ~ n s ~ r u c d  as giving rise to m y  biding 
ObligtDll ca chc pM of lDlT rmkP a a*llmaiotion is rcccivcd by UWC rrirhin 30 
&yrfromihcddcdrseipcoflhitLartrdIn~t~bt the terms a d  d t k m s s e o u  

~r rcraquMetopudmkrrr&Rop&DdnAgrruncnt  dochadocummu 
~ c o h ~ u c ~ b y p o b s u c b f o r m . z r m y b t ~ ~  
I D P C w i t h i D 4 ~ I r o m c b c d . l c o C l h i r ~ o f f r u r m a r t r b f i n h a l i m c r r ~ y  
b e g o a r e d b y l D F C m i t s r b r d ~ ~  

Muowhik, W y  &mwkdgc cbc receipt d this lam. 



6). %-yalp.ytolDFCirncrrnoaibcpirp.lurp.rrudchcRupa 
Deb4 oucrclodhg from lime lo tim q t M a l y  ia .nrm an Jamuuy IS. April IS. 
Jdy i S . I d O a o b c r i S u c h y u r ( u c b u \ ~ R y m m D . l e ) u ~ b c ~ l e d  
11.50 8 per mum Such in~aea shall be ppbl~ from ihe C i  lntcms~ 
Paymn Dale falling afw k dale d Bm diib.ammr. 

(ii). IDK dull have Ik righc lo rucl afacuid i m  r*c in rrrpa d chc Rupa 
DcbImihcupirydGrtpnandmday f m m i h c d . l e d C i d i r h u s m r n  
( I h c ~ R a t l  Dale") by giving 60dap  prior ndicc coche Conpmy.  Thc Conplny 
slull pay inlursl a such rucl n le  as nuy be M i C d  by lDFC lo the company 



I D F C  

(iii). All intercst on the Rupee Debt and all Mhw montes accrulng due under the 
financing documents to be entered into b c 4 w m  the Company and WFC shall. in 
ust the ume be not paid on the respective due dates, carry ~nteresc/further 
interest 8 2% per annum over and above the rates stipulated in (i) above 
computed from the respective due date until the date of actual payment. Such 
fuaher intenst shall be compounded quallaly and shall become payable on 
demand or in the absence of any such demand, on he. next Intenst P a y m t  Date 
falling a h  the date of default 

(iv). Disbuncmts  made pending creation of security stipulated in Clause 11 herein 
below shall cury fuaher i n t c ~ t  8 1% per annum after the expiry of six months 
from the date offirst d i i d t  till u u t i m  of such security. 

5. Uplront Fee 

Thc Comprny rhll pay to IDX non-rcfundable md nonadjustable up-front fee of 1 % 
of the Rupee Debt 50% of the u p h t  fee shall bc payable on issue of Lo1 by IDPC and 
m i n i n g  5096 dull be payable on w before (hc date of signing of chc Rupee Dcbt 
Am=-- 

Unless IDFC olhawirc agrces. the Company's right to makc drawls fmm the Rupee Dcbt 
slullcusconOdobcr lS.2006. 

In we of default in paymcnt bf any instalmcnt of principal amount of the Rupee Dcbc or 
payment of in- or &ex m i e s  (except liquid& damages) becoming due on thcu I 
respective due dates. the Company shall pay on the defaulted amounts. liquidated 
damages at the ncc of 2% per annum for the period of default. Liquidated damages shall 
be payable m demand and in the absence of any such demand on the next Interest 
Payment Date falling after the date of default. Amars of liquidated damages shall carry u 
interest u the rate of 2% per annum over and above the rate of intercn stipulated in 
Clause 5(i) above till the date of payment of the defaulted amounts 

8. Repayment 

The Company shall npay the Rupee Debt in 40 quarterly installments as per t l ~ :  Schedule 
hereto commcncing from Octoher 15.2005. C 



'Ihe Cnqaay rhn hare !he oplio. to m y  tbe outsanding amount of ihc Rupee Drb 
Attiruoam (bc Rercc Date w i h a t  paymcllP of any prcpaymcnl premium by giving 45 
days pria udka  nc#kc to (DIG Any pqaynxm of the Rupee Dcbc cxcepc m rhc 
R e s d D u t W b c b y g i ~ a p r i a w r i ~ w ( i a o f l ~ l ~ l ~ ~ ( b l t l 9 0 & ~ ( 0 M d  
~ u , p y m r m b y c b . ~ y o f R c p r ~ ~ ~ a l c l l L L e d . r ~ .  

i = number d yurr fmm d.ce of mp~M to tbe kt brc d 
'=I=- 

B=yiJdmOovcranvDloftrd*.Skdtyiacbt.Iplrad).~~mmicig 
i m m & ~ o f ~ y n x a t ~ , c h e 1 1 4 d r r c d r r g . ) . m e k ( l ? r a  hdjm pcnodina 
y w .  ihc nce of i- will be m 1 popacim*e bask). 

C = Mdiciaul i- tu prpbk. if  any. by [DFC m chc hc%esl i m  
u r n d t m m c h c d a u d d l k s u m c o t ( s ) 9 1 i b c d r Y d ~ l m c n ~ d ~ ~ ~ o ~ -  
avaihbility of lncanc tax WI~ trda Mi 36 (Ixviii). ~r a r~sul l  of 

Prrply-t). 

10. t n t t d  tar. lcria 4 d u k  

Al l  rat- of inlcrcsl m e n l i d  herein arc exclusive of inlucw lax a d o r  any  swlt nlr-r 
Icv~cs I dulics S u l t  interest tat lother levies I dut~s .  if m y .  applrabk.  sbull br p~ysl.'.. 
by lhc Co811pany lo IDTC ovcr and dmrc i l e  ralcs nrnf~cfud lrrcin.bvc 
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Thc Rupee Debt together with interest, liquidated damages. costs, charges expenses and 
all other monies whatsoever payable by the Company shall be secured by: 

L 
(a) A fM charge and motlgage in favour of the IDFC in a form satisfactory to DFC 

of dl ihe Company's immovable propmies, prwenl and future; 

(b) A first charge way of h-tion in favour of ~ r i C  of P ~ I  the company's I 

movables, includiig mvable machinery. machinay spares. tools and 
acccsder .  present d future, subject to prior charga =tcd ho be created in 
favour of the Company's bankers on the Company's stocks of raw materials. I 
K m i - f i i  and finished goods and consumable goods for securing the 
borrowings f a  working capital nqu tcmnts  in the ordinary of business; 

(c) A fuS charge in favour of DFC on Company's book d e b .  operPting cash i 
flows, receivables. c o m m i s s i ~ ,  rcvenucs of whatsoever nature and whaever 
uisitng, pnsent and haw; 

P 
(d) A frrrc ciurge in favour of IDPC on all intangibla of the Company including but 

n a  l i t e d  to goodwill. uncalled capital, present and future; 

(e) A fkt chyge by way gf lssignmmt or ctution of ehugc b favour of W X  of L 
(i) d l  the right. title, in- bcnefits. claims md demands whawever of the 
B m w c r  in the Project D o c u r n u  (includiig but n a  limitad to che Power 
Purdrast Agrcemnc. the Equipment P r o c ~ m t  md Conshuclion 0 rn 
Conlnd. O W  Conlract). duly acknowledged md c o n s ~ t e d  to by the relevant 
counIcrpUties to such Project Dacumcntr, d l  as untndcd, varied or 
ruppkmntcd from cim to cim; (ii) dl the rights, title. intenrt. benefits. claims 
and demands wha(saver of the Borrower in the Clearances; (iii) all the riglit 

m 
title, inl~csl.  benefits, claims and demands W ~ ~ ~ S O C V M  of the Bwrower in any 
letter of c d i t .  guarantee. performance bond provided by any parly to the Project 
Documents and (iv) d l  Insurance Con(ractsAnsunncc Proceeds; i 

(0 A first charge on the Trust and Retention Account. Debt Service Reserve 
Account and other reserves and any other bank accounts of the Borrower w 
wherever maintained; 

(g) Pledge of sham held by the Sponsors (Penna Cemnts Ud.. Sriba Industries 
Ud.. MIS. Pioneer Builden and Associates) in the equity share capiul of the c 
Company representing 100% of the total paid up equity share capital of tile 
Company in denwtcrtaliud form. 

a 
(11) I D K  reserves llie rtgl~t to tnodify tlic abovc security. structure in its al>s<ilulr 

discretion. prior to fiaancial C ~ O S U ~ ~ C K C C ~ ~ ~ I O I ~  of fina~lcing ~ O C U I I I C I I I S  
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Tbc obligmlica d lDFC to corrmjt I& Rupee Dcln shall be subjccl to the Coap.ay 
amplying with the amdilioar given below lo the satislaclion of IDFC 

3. TbcCDmpray ~ h ~ ~ o b l a i r d l a d  u r ~ ~  t o m  mcEJl' . 

- c ~ f r o m t k ~ o f o f F a r a C E o * i m n m c l u l a d B c d o g r d G a d  
KMmh 

3. R o a n d m d ~ m ~ f m n S p o o M ~ , Q c d k c ~ . g s l k n I f r U  
ink r r ra reuo fcb tComprc ly  f a ~ i g r h e r i i R o j c n ~ a r a n n  i n k  
coscdhtRojedduccamydratnauw+zshrllbcmabySpoorar~iduricnd 
fresh equity I p d -  capital I u~tocund incam fm W rubordi~cd eddcbc. 
wilhatl mxum to mpc, 

4. hxud lad furairbcd an \.dauLing fm chc Sparrm {a d heir 
rcspmivt H ~ l y i n i h e k c a p i u l o l r h c C m p l o y d ~ c b c ~ a r r d ~ k  
Rupee Debc w i t h  prior wrinm npponl of IDIT: 

5. E n l d  inlo r cmK( with Boving Fouresr Limited f a  Duign. Manufxrur~n~. 
Supply k Commissioning of E l a r o  Mcchantcal Equipmm ud wulr Paonccl 
Duildcn la civil w a k s  on terms and rod~~ions lo i l r  sa~~sfac!,on of IOH' 
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inwst the fundiin DSRA only in pmnitted investments and securities as 
approved by IDFC: 

iv. Implement the Projed within the overall project cost of Rs.88 crore (the 
"Project Cosr') and in accordance with the financing plan ('The 
Fmancing Plan") bo(h 8s a g d  to between the Company and WFC and 
which will be set out in the R u p  Dch Agreement and shall achieve 
Pmject completion on or before June 30.2004 (thc "Schcdulcd Project 
Completion Date:'). . 

v. Obtain dl the required rtahltoryl non-statutory clcaranees fot the Project 

vi. Obtain compnhensive insurance covers for hydrology (if available). 
third paty liabilities, contractor's all risks insurance. delay in start up 
ins-. aansit insurance. Labour insurance and employee liability 
inarrPna. proputy a11 ti& md busincss in(cMptim inmmcc, etc. for 
the pj6d wets. plant and machinay, labour CCC. including. cover 
against cadquak risks md war. within 6 m w h  from the date of f i t  
d'ibuncmnt Thc insurance cover would be kept .live thmughout (he 
icnw of tbt Rupee Debt 

vii. Appoint technical financial md cxacutive # of p r o p  
qualifications and cqmhce for IIE key posCr md that its crg.nLitiaul 
cct up is adcquate to e o s m  smooth impluncntatioa md opmtion of the 
P m j a  

viii. Provide q 4 y  progress r e p a  on the Project both during the 
const~~~%on a d  during operating phases to mFC in such form and 
manner as may bt required by DFC. 

in. IDFC shall have a right to monitor the operations of the Pmjact after the 
commencement of operations during the currency of the Rupee Debt. 
The Company shall furnish to IDFC such information and data as may be 
required by it from time to time. 

A. Any saving in the Project Cost on the completion of the Project shall 
result in proponionate reduction in the amount of Rupee Debt. 

xi. The Company shall tie-up the working capital requirement (if any) in 
consultation with IDFC and furnish a letter from the bankers i n  this 
regard. 
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- d c h c ~ y . o d i u D t r r a a s ~ o ~ k R c v n c B l n t d W i r  
(RBI). 3 % ~  Coopny shall gi*c its consent to IDK and I a RBI 10 
prMirh its  nu md tk .  name of its Directors as  dcfaulius in Nth 
rllrrma and h g h  such medium as IDFC in 1 1 %  ~bsolurc disuuica m y  
dam fU 

5. IDFC rrocna che right m appoint a reputed mgkuing fdcoambm as 
7 x 4 ~ ~ ~ '  F m g i d  for nmnicoring and rrpming on UIC pogar 6 rhe -8 

during the consmaion as we11 as the opu.iions phase diily ro ID=. Att 
courlupnrer for the same shall bc born by the Carp.ny. 

6. IDFC shll haw a righ appoint a nomi- direcca on ihc B o d  d Dircctas d 
the Compmy. during the cummcy d the Rupee Dcbc Thc C q n y  shall 
suitrMy ammd ils Aniclu of Associalion ro provldc far such appoinlnml 



7. Complny shall submit the authorization for handling and disposal of waste oil 
under 'Hazardous Waste (Managemat & Handling) Amendment Rulw 2002 
.once 6 plant is operational. 

8. Company shall obtain and submit 'consent to opcra[c' I I I C  plant from local 
pollution conuol board once the plant is operational 

9. Tht Pmjst  shall. U all times d~uing the currency of the assistance. wmpiy with 
the envir-lal, health. safety and social (EHSS) rcquircmnts specified 
below: 

a Ensure c o m p l i i  with pmvisions .of all applicable legislation, and 
cle~ances issued therc under, and maintenance of documents to be able 
to demonstrate compliice with the sam. 

@) Ens- c o m p l i i  with dl wnditions stipulated in the Stale and Cenml 
cnv-tal clearances obtained by the tompany for the project 

(c) Re* to lDFC on the envimnmnt. hcalth and safety slahls of the 
project as per the format to be spccificd by JDFC 

(d) Rovide the requisite information (if r a p s )  and provide lccess to 
IDFC or a consultant appointed by IDFC to any  cut pcriodic 
Environmnt k Socii M c m i t a  and Rcvicw (ESMR) of cht pmjcu. 

(e) Forward copies of my devant internal or cowultanl'r repom or annual 
repor& on the cn-ntal slalus and performance of the operations. 

(f) Ensure compliance with specified recommendations made by IDFC 
following ESMR cepon. 
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1.93 

1.93 
0.97 
0.97 

58.00 

37 ' 

38 

39 
40 

15-Occl4 
15-Jan-I5 

15-Apf-L5 

15-lul-15 

Total 
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Reddons b be pPsd a t  a =ling d (be Board of Dirrcrors o l  l l ~ e  Borrower Tor 
Y 8mp(.awedthtttnarllrd conditiom olk(LudhtC~11 and execution of documcnk 

3. fhu Coap.lly do b a r n l a n i l  from IDX Qc f i  .zrmkimcc m the IUIUS d 
c o n d i r i m r u , b e u c & i n t h e h c A ~ A g c e m t n S ~ H H r p a h c a r i o l l . n d . n l &  
h&scuxicy doamms u, be caracd id0 between the Cowany d IDFC 
including thc special ~ r m r  and c m d i i m r  m a c i d  in the hcttu d d lolaud ----- - -  

&mi ffmn IDK. 

4 rdb iq  d i e r n  -ir S~ -..---------------. S k  
-- and S G  be ud hereby a u l h a i d  to 1ppa.c an behalf of the 
Comprny the Lnan Ag~c!eanmt. M ( s )  of H S m  a d  all Ivch aha docum(Hs 
including S w r ~ t y  Documn~r to be ciauled. xccp and lruliv on behalf of Ik 

Cwnplny the sad duumcnts and wrttangs together wtth such mai~rrattons as IIUV k 
rcqllorcd by lD rC  in connecl8on vtlh llr above firunctal ass~slancc 
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5. That Ihc Common Seal of the Company be .fixed lo the stamped engrossment(s) in 
dupliute of the Lam Agreement and Deed of Hypothecation (as per the forms to be 
senled by IDFC with such modifications as may be agreed between IDFC and the 
Company) in pnsence of any one of the following directors viz Shri Shri 

S~ who shall sign the same in tokcn thereof. 

6. That Ihc CompPny shall extcute the Loan Agreement and Deed of Hypothecation and 
such Qha m t s  including Security Documents relating to the financial assistance 
within Ihc paiod stipulated by IDFC condition being that till such Agnemcat(s) idare 
exccutcd. lhuc is no biidiig obligation or commitment on the pan of the IDFC to 
advance my money or incur my obligation then under. 

7. That thc Common Seal of thc Company be affued to the s u m p 4  engmssment(s) of the 
Deed of Hypothemtion and to such &cr documents including Security Documents as 
may be q u i r t d  to be exsu(od under the Common Seal of the Company in favour of 
IDFC to racun the afatsaid financial assistance in the price of any one of the 
following dimaors, viz. Shri -, shri ---- and Shri 
who shall sign the r a m  in token thereof. 

8. ThatShri . Shri ---- and Shri --- 
- D i n d m  of the Company be and arc hercby severally auchorirtd to aodepts 
uncndmnts to such executed Loan Agreement. Deed of Hypothemtion md other 
doc-ts including Security Documents as md when become necessary & t o  sign 
l&u(s) of u n d d n g s ,  dcclantions. a-ts md orher papus which the Company 
may be q u i d  to sign for availing of the aforesaid financial assistance ud -if so 
rcquind I&. Common Seal of thc Company be affixed thereto in the prtsurct of any om 
of lhc said Dimam, who shall also sign the same in token thcnof. 

LO. THAT u stipulated by Infrastructure Development Wnance Company Limited (IDFC) 
the Company do q u e s t  the Sponsors (Penna Cements Ltd.. Sriba Industries Ltd.. Ms. 
Pi- Builders and Associates) to execute an Agreement for Pledge of Shares for 
securing the repayment by the Company of the ~ p a e  debc and the dis- 
bursement(syintuim disbwscment(s) fmrnlagainst the financial assistance of k. 58 crore 
sanctioned to the Company by IDFC to~ether with interest. and all other moneys payable 
by the Company to IDFC; an Agreement for Pledge of Shares to be executed in such 
form and manner as may be required by the IDFC. 

NOTE: -The Common Seal to be affixed as per the provisions of the Articles of Association 
of the Company. 
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1. Background of the project 
Pi- Gam Limited (PGL), a Special Purpose Vchick (SPV) company pmmoted by 
Pi- Buildcn and its group cornpanis Panm Cawr lndustna Linuted (PCL) ud 
S n i  lohrstrics Limited (SIL), lmposa to mmrma. crca ud opcra~e a 21 hfW (3 x 
7MW) hyhclcctric p o w  pojcd on b e  ba& of the nver Cam- - 
shiv&% village, Malavalli Tahk in Maadys District of Karnataka Thc pojm 
involves a nm-of-tbe-riva scheme which is based m a diversion of the C w \ q  n\a 
dowmh.*rm of thc 42 MW ShiMumumno b y h  power dptim and w.0 majm ~ I I S  

viz K.dmarajasagar m tk river C a w  md K.bini m river Kabini.. 

l E c ~ ~ u i i l i z e t b c n O w s i n t k r i v a C w v a y b y c m m u c c i o g a d i v a r i m  
s b u c h r r 1 4 0 m i n k n % h , a r h i & v o u l d d i v a t ~ . u u a t o a 1 1 0 m l a y p o u a d  
kpcmcocktalreofffromthcidpLcbcucdrtthcdofthcpcnvcrcdloQ3 
~ m t h c p o ~ b a v i n g s n i m t . l l c d a p r i t y o f 7  M W d  Atbxgmenrioli 
o f ~ , ~ ~ a t v w l d b c k c b a c k i d o t k r i v c r t h r w g b a M O m ~ P i l m ~  
Ihc proposed weir shall r e d  in least submcrgcna since the divasioo srmdlrr ba a 
height of only 4 mctm above avenge rivabcd This will also avoid cbmga m tk 
upstream regime of h e  riva. 

T h e p o j c c t d d ~ a t o t r l o f 7 5 d m k W h o f p o ~ m d ~ ~ ~  
atailmy cquiprrm, m3 export of 73.5 millioo kWh is posdbk Lo a 90% dcpDdrbk 
ymwillbe66millimkWh T h c p o ~ 6 m m t k p o j e f t w i l l b c s u p p l i c d i o ~ ~  
pow grid of Kmmaka. PGL is h a h n g  tbe PPA with Kamatlh  F'ouu TrPaisnao 
Corpaation Limited (KpTcL). 

2. GHG emission reduction objectives of the proposed projed 
India's power sector is charactaizcd by bavy reliance on t h d  powa. Since 
1950 the thamal hydro mix has been otadily ddaiorating and tilting heavily 
towards thermal. As shown in Figure 1 (Source Annual Report of M i  of 
Power 2002-03) the All Indu installed ~~ting upacity mix for utilities was 
highest at 4654 at thc end of third five year plan in 1%6. The main fuel used by 
thomal p w a  plant is sub-bituminws coal and lignite. R c ~ t l y  few rutunl gas 
based powex plants have bbm sd up by NTF'C. Indian coal quality has also ban 
deteriorating on account of open cad mining, which lerds to mixing of  rubble 
with coal. As a result, h e  overall m v u s i o n  eificicncy of the c d  fncd power 
plants in India ranges bavecn 20 - 30% (Soune. Anthmpogenic Emissions fmm 
Thamtl Power G-tion in I d i :  GaKRtion and Source Chuectaiutioa Moti 
Mittal. C. Shanna, OSC. Ohio State Univmity- 2002). 



AU WOW IMSTALLEII GENERATIMG CAPlLClTY 
HYDRO-THEW M U  (K) (UTILITIES) 

Figure I : Grid Mix 

In the above backdrop, Government of India has been encouraging the use of 
alternative sources of energy. The proposed project is based on one such form of 
natural energy supply viz. hydroelectric source, which does not lead to emissions 
of any type. The project would make use of the gradient available in the river 
Cauvery and its tributary Kabini in the state of Kamataka without damaging the 
natural habitat. Since the proposed plant would not involve a dam the 
submergence would be negligible. This ensures that the project does not damage 
flora and fauna and also does not lead to resettlement issues. Overall, the project 
helps in reducing dependence on fossil fuels without leading to additional GHG 
emissions. 

GHG Arsesrrn~nr $21 MW Somcd~,oro Hydmeleerric powerprojecl 
By GEP-CCS A lISAID/lndio P r a ~ e o  tnnnaged by The Louis Beger Grovp. Inc 



I b e  project consists of divnsion stnrtl~es .cros the Cauvay h m  the 
left bank downstream of the Shivasmnu&m hydro power project. The 
water would be conveyed across thra penstocks which feed II to Cttra 7 
MW hlrbo gemrator units. Subecgucntty, water would be releasad thmugh 
a 500 m tailrace canal. The divasion sbuchm would have a height of 4 m 
above mean riverbed. The river bpnls at this place are st-. ,411 the 
p r o k t  construetion is close to the riva and do not encompass any for- 
land. b featurn ensurc that Lbae will be least s u b m e r g ~ ~ e  of 
vegetation, thereby minimizing the nnihane emission. 

b. S w r o M l c D t v d o p n m o b j a i i v t d ~  
l'bc project location is 2 KM dowastrram of thc Shiybgmudna~ village 
and does not have any inhabitation This means that thc project does not 
involve practically any rehabilitation and &cot isuas. S i  the 
water collation and flows m thc project are not likely to nsuh in my  
-air that may affect the geological profile, the project would be safe 
from seismological point of view. The project would dirarly q l o y  loul 
people and the power generated would support industrial and commacia1 
activity in the Mandya diskrid. Thus, it would result in ancillary benefits 
to the local population. 

r Host country Comnnenl (Wl) dj& 
Govmnnent of India, Mimishy of NonCoaventional Enagy Sarras 
(MNES) and the Kamataka stake Govemwm have bun esocmging 
addition of pown genemting capacity basal on mnewable -a of 
energy. Under the ~hanes of MNES, small hydroel& p o w  
generation ( a 5  MW) has bun promoted as one such option. Tbc power 
policy of Government of India saes~ts e l ~ t i o o  of v i l l w  thFougb 
renewabls. It also cnmmgcs dccentnlized power gmcntion rs a mans 
of stnngthcning and stabilization of tbc pow= g i d  pafomus+. The 
proposed project meets all the -rial rrqukmmti and hu thcrrforr 
received approval h m  the stale kvel mdd agency of MNES i.e. 
Kamstaka Renewable Enagy Development Ud. (KREDL). 

3. Business as usual or Baseline identification 
This section describes thc existing powa supply sihption in the stale of 
Karnawka where the power generated by the project is fed. 

a Prr+ctBamndq~ 
The project is expected to gcnentc 66 million kwh of power in a 90% 
dependable year. The powa plant has a capability of gcncnting 75 million 
kwh powa comsponding to a plant lad factor of 40%. which conforms 
to the other existing hydro power projects in Kamaulo. The skate had an 
energy deficit of 12.5% and a peak shortfall of 17% in the ycar 2001-02. 
Additional power generation capacity is being built thmugh both 

GIlG . 4 s s ~ n m r  of21 M W S o ~ s h l a r a  H ~ m I ~ t n c p o m p m y c d  
Bv GEP-CCS A U I ( l D / l d ~ o  Pm- m a &  by The Lovu B c q n  G-. I r  



conventional and non-conventional sources. The power supplied by the 
project is most likely to be consumed within the state. Each unit of power 
supplied by the project would, therefore, replace an average unit supplied 
in the state. The relevant project boundary for the project on supply side is 
the state power grid. 

Karnataka power grid is a part of the Southern Regional grid. The power 
supplied to the consumers in the state is drawn from a variety of sources, 
KPCL own generation, private producers, purchase within the southern 
region from other states and purchase from central power utilities against 
state's share. During discussion with KPTCL it was understood that its 
policy is to purchase all the power available within state first. Thus, when 
an additional unit is available it will back power from central power PSUs. 
In other words, the marginal unit is the power supply from these sources. 

On the demand side that is generation side the project boundary consists of 
the river basin of Cauvery, Kabini and the catchment area of these rivers. 

b. Relevant baseline rnethodology/cenarios 
Baseline is defined as the scenario in the relevant project boundary that 
would have prevailed in the absence of the project. It is also referred to as 
"business as usual" scenario. There are two possible methodologies to 
decide the baseline in situations like this. a) Average of weighted average 
emissions of all generating sources senring the system, excluding those 
which do not result in GHG emissions and the weighted average of recent 
capacity additions defined as the lower of most recent 20% of plants built 
or the 5 most recent plants; and b) The weighted average emissions of the 
current generation mix. The first approach is complicated and depends on 
availability of data. The second approach on the other hand is easy to 
understand and estimate, as adequate data is available from regular 
channels. Sometimes the plants under construction and planned are also 
taken into account. In view of the above, the second approach is 
suggested. 

c Time dimensions of the baseline 
India has an overall installed capacity of 107,534 MW as on March 31, 
2003 (MOP Annual Report 2002-03). This includes 76,525 MW thermal 
power and 26,660 MW of Hydro elechic power. The balance is fmm wind 
(1,630 MW) and nuclear (2,720 MW). As per MNES report the total 
installed capacity based on small hydro power projects (up to 25 MW) is 
1,450 MW amounting to 1.35%. The total potential for generation from 
this category in India is estimated at 15,000 MW. Thus, about 10% of the 
potential has been tapped. It can be concluded that in the foreseeable 
future, small hydro power will not form significant proportion of the 
baseline. Large size hydroelectric power projects which form about 23.5% 
of the total installed capacity should not be included in the baseline. While 
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these popctr l a d  to high amount of GHG anissio~, it is nthu difiicult 
to calculate exact amount due to lack of developed mahodology. 
However, the mn-inclusion will make the estimate more conservative a d  
reduce chances of "gaming". 

d Almud&io& atln0ri.m 

In view of the above status of implaneurntion of projects. the baseline 
emissions will not change practically. l l w x c f ~ ~ ~ ,  it may not be necessaty 
to revise tbc baseline estimate at I d  during tbc first ten years in which 
investors arc likely to purchase the credits. 

Based on tbc methodology pmatcd culk and data collaaad from 
various sources, thc baseline GHG emissions wae estimated. The 
summary of the same is pnscnted below. 

The requirement of power in ihc state is met &mu@ own g- which 
includes coal fired t h d  and hydroelectric pow- plants. In ddition, the KPTCL 
purchases power from the ecllbal public seetor powa gcnenting companies. m 
accordance with its allotted share. This is a mix of thaami, hydcl md nuclear 
pown. Based on thc respective capacities, it is found that t h d  pow6 
contributes about 34% of (he capacity and 66% of the hydd sourcs However, 
based on the statistics of power generated and purchased for the hs~  ast yeam 
2000 - 02, it is obsaved that in 22001 of a total 49,255 MU consumed by dK mte 
grid 63.3 % was supplied fmm lhamal sources, mainly eoel tired plants, 35.7 % 
from hydel and balance 1.0 % by nuclcu sources. The thsrml plants a majority of 
which arc b a d  on high asb Indian cod w sub bihmriawr vuiay coal as hd. By 
and large the plants are old and exhibit convasion emeimcies in ihc range of 25- 
30%. For wnsavative considerations this is assumed at a kvd of 33%. Mian 
electric power grid especially at thc sub tnnsmissioo and dishiition levels, which 
operate at low mltage ratings of 33 KVA and 11 KVA. &%it high h a s m k k ~  
& distributioa loses, somdimcs in the excess of 40%. However, sirw dK 
proposed projcet will .iso feed powa in the same grid as the convcnriooll one's 
this is not s i p i f m t  for the analysis. 

Thc emission factos of these ~lan ts  have kcn rnumod on the basis of lPCC 
methodology (15 'scused in: ~EPIOECD/IEA/~PCC 1995) for lndiindil, w k b  is 
also being followed by sevaal multilateral institutions like The WorM W. The 
emissionfactor of thamal power plants using bituminoudmthrscite cuds from 
India is 26.2 tons C.rboflJ. To be on a wnscwativt side. even though many of 
the hydel plants of National Hydroelectric Power Corpontion (NHPC) .rc lugc in 
size it is assumed that they do not lead to any indirect GHG emissions. Aner 
considering the above mix of supply fmm various sources as mentiomd above. the 



weighted average emission factor of the Kamataka state grid is 16.6 tC/TJ. From 
this analysis it is clear that Karnataka grid is in fact one of the grids which exhibits 
a well balanced thermal: hydro power mix and emission reductions that can be 
achieved by green energy projects will be the least. 

4. GHG mitigation potential of the project 
The proposed power project would use a natural source of energy, i.e. energy in 
the flowing river water. Moreover, the proposers have taken great care in design 
to ensure that the submergence on account of the project is mln~mal. The land 
area under forest around the project site is almost nil. These factors ensure that the 
emissions of methane due to submerged plants/vegetationhiomass would be 
negligible. Therefore, it will be reasonable to assume that the project does not 
have any GHG emissions. 

The GHG emission reductions from the project would be: 

GHG Emission Annual Units 
Annual GHG Reduction = per million X fed by the 

k of the Project million 
baseline k w h  

As discussed above the GHG emission per MU or the emission factor of the 
Karnataka grid is 664 tC02 per MU under the assumptions discussed above based 
on the average energy fed by various sources for the past three years. The project 
is expected to export 63.4 million kwh to the Kamataka grid each year. Thus, the 
expected Annual GHG reduction from the 21 MW project would be 42,094 tCO2 
p.a. or 42,000 tC02 p.a. 

The above methodology, based on weighted average emission factors of the grid, 
is in conformity with the one for grid feeding small scale projects as specified by 
the CDM Executive Board of the UNFCCC. 

5. Monitoring & Verification 
It is very crucial to monitor and verify periodically the actual emission reductions 
achievable by the CEPs. There are two sides of this M&V, one to ensure that the 
baseline itself does not change significantly and second the project performs as 
envisaged in the design. As discussed in detail earlier the composition of entire 
RE based power generation is not likely to be significant in the foreseeable future. 
Therefore, the fonner is taken care of to a major extent. It is therefore important 
to measure the performance of the project in detail and with greater accuracy. 

Performance of projects generating power for export to utility grid can be easily 
measured based on electric power generated and supplied to the grid. The 
proposers have signed a power purchase agreement with KPTCL, specifying the 
Metering and Billing clauses. In fact the project's revenue entirely depends on the 
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metering The PPA provides for metas and cbak me(as m A n g  pcsnbed 
standards and accuracy class. Thus, PPA pmvidcs the procedure of measuring md 
invoicing of the meter reading and also rmintenancc of the metas. 

T h  following M&V mechanism is suggested: 

It is proposed to vest the mqo~bil i t ies  of monitoring the paramefen identified 
earlier in to an intadqmimental gmup consisting of rqmscntativcs from quality 
control, produetioo, maint- and strategic planning -1s. whtch shall 
inter olio 

Macr md rccord the power gcncntcd and sold to the grid 
Kecp hack of some wise powa supply in the southan datric powa 
grid and the stat118 of completiag the N . t i d  Grid 
M a s m d k e p  record of rainfall in the catchment area of the proja-4 

GHG A Z V Z T U I ~ ~ ? ~  MY-- H+d-cpalrrpqco 
Ev GEP CCS A USAIWidm Fhyui -gdb n* Laru Beqer G-. Irr 



SAINATH POWER CONCEPTS LTD 



Y mm 8131n wrVMP11 ~MWS 
POWER FINANCE CORPORATION LTD. 
~~~~) i A G o u l . d W w )  

June 13.2003. 

Mr.K.Suradnnrth, 
b Director. 

S W h  Power conupu Pa. Lid. 
' Flat No. SO1.G.ngr Residency. 

> 
Plot No. 54.Sri Nagar Cdony, 
Hydcnbad - 500 07xA.P.J 

> - - 
1 

Sub: F d a l  &dance for MIS Sainath Power Conq~& Rn. Ltd. setting up 6 M W  biomass 
> based projed in Adilabad dish@, Andhn Pndcsh 

1 

Rtf: (i) Ws SPCL's k t t a  b t e d  20. ~ u c h  2002 to PFC rcdriqg fmmcid rrsirtma 
from PFC. 

I (ii) PFC's letta dated 18. Oaoba 2002 to Ws SPCL blimshg sbonhhg of ihc 
project by PFC for detailed rppnittl 

I 
Dar Sir. 

W~th rdaavx to pur applica~ion for limnd .ssLunr vide k t a  tiled r t  dae~ce lbove and 
WcomspMdencesmddd~11ycuhdwihwforsa~up6MW(61e)biolws ' b a d  power plant in Adilabad didrid of Andbn Prrdab. we arc to idinlbrm cb.l Powr 

, Finance Corporation Ltd. is agreeable. in principle, to provide to Ws SPCL r ~ p &  t am hun of 

) 
Rs. 10 crwe on the following ternu and eooditions: 

i 
I Thcrbowwidf.caitiaarcntbjedtol&tamr.nd c o o a * o a r ~ d ~ c a a d t a m p h o c d  

at AnnunreA and the Special lams lad Conditions, seauity pdagc plvcd .I -re - 
/J which uc domed to be a part of IM IUta of vndioh 

? T h c ~ n s h a l l b c r e p l i d i n 3 2 e q u J q u ~ l p t v i a s t ~ ' I b e f i r o l ~ r h r P h O d u e o n  
the standard date of PFC falling imnrediatdy &a the compiUb of sbc moacla hrm the 
scheduled date of commi&ning of the project. The Kheduled daIe ofcomukk& aritl be 
siipuhted in the loan agreanent. 

1 \Us SI'CL sllall enlu into a loan a g r k  with PFC in the fonnat axlosed at A n n a r c - C  

- 
W@l WfhU : ~ia\+.  31. %:NU. 94 RFF~IYK)OI 0- : 3722301-08 m7 : dl- h 3  . 011- J115~12 

i 'ogd. 0OMc.r Chmdca Lok. 36. .!anpath. New DeNtlOOOl P h m s  : 3722301-08 Grams: PCwWnDP r e - .  nM -q-*cO* 

I 



4. In case the t e n s  and conditions are acceptable to you, you may furnish to us within 30 days 
of receipt of this letter two certified copies of the resolutions duly passed by the Board of 
Directors of your Company as per the Performa in A n n u r e - D .  

5 Your attenion is also invited to Annerure-E of this letter which lists the vanous documents 
t h t  u e  required to be submitted by you in connection with the said tinanc~al assistance 

6. This communication not in any way-be construed as giving rise to any biding obligation on 
the pan o f  PFC ~ I I ~ & W ~ S P C L  conununicates to PFC within 30 da% fmm the date of 
rdeeipt of this letter that the turns and conditions set out herein are acceptable t o  it andiinless 
the Loan Agreement and o t h a  documents relating to the above assistance are executed by 
Mls SPCL in such form as may be required by PFCpithin six months from the date of this 
lctta or such further time as may be allowed by PFC in its absolute discretion. 

P 
One KI of formats for (I) undertaking for non-disposal of shareholding ,(u) deed of corporate 
guarantee and (iii) declaration in the matter of mortgage hypothecation are also.enclosed at 
Appendk-F. 

Meanwhile kindly acknowledge the receipt ofthis letter. 

AGM (PA-SR) & State Coordinator (AP) 

) Copy for i~~formation lo: ' . 
I I .  Thc Principal Sccrctaj (Energy), Govt. of Andhra Pradesh, Secretariat, Hydcrabad - 500082. 

2. The Member (Planning), CE& Scwa Bhawan, R. K. Puram. New DcU. , 

3. Thc Advisor (Energy). Planning Commission, Yojana Bhawan. P a r l i  SIrccl, Ncw Dclhi. . 
4. Chairman and Managing Director, APTRANSCO. Vidyut Soudha, Hydaabad - 500082. 
5. Dircc~or (Transmission). APTRANSCO 

1 
6. Director (Dislribution), APTRANSCO 
7. GM (L.:tD). PFC - alongwith a copy, of tcm and conditions 
8. GM(L~&R). PFC - alongwith a copy of tcmu and wnditions 
9. AGM (PdrFO). PFC - alongwith a copy o f t c m  and conditions 

I 10. AGM(1AD-IPP), PFC- alongwith a copy of term and conditions 
11. AGM (CMIS). PFC 



An.uuc-B 
P d o ~ u , n i l a e n t  conditions: 
Before the assistance from PFC b e c o & c E ~  tbe Company shall. to the ulisfaaion of 
PFC: 

1. Provide ffnt durge on immovable rod rnovrMe asseta of tbe project to the koden on pui 
ptrsu- 

2. Provide p d  guarantee of Sri S .Ckdn Rcddy, SILK Surendranath, Smt M Vijya 
Chandrr lWyrni. K Vrnlrlcrhmi dong with doauam(s w.r.1 tiUe and valuation dpmpaty. 

3. Provide ddauh cscx0w.w the revenue oiMureli M h  Boiled ud Raw Rice Mill Rn W 
( ~ ~ ~ t c m u ~ e a u i n l ~ t o r m i n i m r m o f I S ~ o f l b c c ~ . r t a f v b m ~  

S. provide m;ad+.to P F C . ~  tk pmmten thrt ihy wmdd meet tbc f i  
~auuofcostovemu~irmy.~tbdrownrr#nnatwthralghravrecurrdbun 

6. T h c t c c h n i c a l ~ . n d ~ p o c b g c ~ ~ b e m r i e o E e d b y L Q d e n ~  
dlndenLegalCanrrd.PFc~tbsrighttoinsistonthenammmd+d~i 
w). 

7. ~ ~ u p ~ h ~ b r k n ~ e ~ ~ ~ d d c b t i e h 4 a o c r r ~ o t b a f i m r a c i d ~  . . 
8. s U a 0 ; t ~ c ~ a r r i a g e f f a t i ~ O Q M o f ~ f a r m i e W b y P F C l L m d a r ~ .  
9. A~thttheprdiminrryarpto#rduO,bJbwcduprvtofibepoj&1~aJytothc 

artent thcy ue catitied by couaJna udiiordleadas Engiwm that thcy due to lbc 
proporcd project only and u accepted by PFC. 

10.Entuin1o.n rgramentwilbPFC f o r m a t i n g t k a p a n a  on teadas-, Ledus 
LcgJ Cow&, Ccmcurrcnt unlitof& hsmim thndmt w e d  by PFC. 

11. F i i a s u i t l b I e ~ p . c l u g . r c e e p t r b k t o P F C .  
12. Wain nuutory and in spcci6c forest dcmacc. civil avSioa detMa for 

chLMcy height and pam*sion for dnwl ofwata. 
1 3 . P ~ y t h c f c a ( a p p t i a b k u p a c h c P F C ~ ) t o P F C 6 r * ~ t h c m k o t t h c L e r d F I .  

Pditbunemenl conditions: 
B e f o r c n & h g d i i  o f ~ r m d i o o e d . I h e C o m p a n y s h n t o t k ~ o f  
PFC comply with the f o l l o w i n g a n d i ~ .  

1. Submit the shareholder's apemait .  

2. Pkdge of total shares W to be be by b y e n  I promoms dimon oi SPCPL as 
security for the loan which th9 in m ase k less tbaa 51% of total h e  aphrl of the 
conv'!'. 

3. 1Wh upfront equity conuibution ( Rs. 6.5 awe)  to be brought io by dl the 
equity contributors in ionn oiinvestmmU in p o j d  arh. 

4 hiodily the memorandum and article of association to enhance the authorized share capital 
and borrowing power as envisaged in meam of hncing.  

5 Comply with the following conditions precedent in PPA : 



The company shall hlfil the conditions of Agreement entered with NEDCAP and obtain 
extensions wherever required dl1 the Project is completed.. 

6. Open a trust and retention account (TRA) in a bank through which all cash inflows/outflows 
sM1 be rtgulated to the satisfaction of PFC The entire loan amount by all lenders and balance 
equity ( unspent equity as on the date of opening of TRA) would flow in the TRA. At the. 
opemtional stage of thc p l q .  all proceeds from the sale of power to flow into this account. 
The proceeds shall be utilised, both at cohtruction and operation stage, in a manner and 
priority to the satisfaction of Lenders. The Company shall appoint a Trust and Retention 
Agent approved by PFC and enter into a separate agreement for the same. 

7. Constitute a Project Review Committee of PromoterslEngineersRRnders for monitoting the 
progress and ensure smooth implementation of the project. .. 

8. Submit documents for proof of the ownership of the land. 
9. Agree that PFC shall be entitled to appoint upto two nominees on the Board of Directors of 

SPCPL during the currency of financial assistance. 
10. Agree not to undertake any new major investment on project or liabiities kt terms of assets on 

lease without prior approval of PFC during the currency of the proposed loan. 
I I .  Undenake to furnish to PFC at the beginning of each tinancid year (FY), firmed up monthly 

fud cost for the current year and flrojedions for the next year. 
12. Agree that PFC shall have ihc right to appoint an Independent Consultant and Fuel 

hfonitoring Committee of ~ r o m o t e r ~ e e W L e n d e r s  during currency of loan at the cost of 
the borrower to review the availabiity, p r ibg  and procurement of biomass for the project. 

13. Agree that the disbursement schedule approved by PFC would be applicable for regulating 
disburwnent. 

Other special conditions: 
The company shall to the satisfadion of PFC camply with the following conditions : 

I. Submit an undenaking that it will obtain all non statutory clearances as and when required. 
2. SMI obtain prior approval of PFC for ulilising the amount of the loans equivalent to the 

contingency provision in the cost of the project. 
3. Undertake to furnish to PFC such information as may be required by PFC to review that the 

physical progress of the project as will ar expenditure incurred on the project. 
4. Agree tha  in case the company obtains any benefits from MNES the same shall be credited to 

the TRA. Further agree that in the event of default by the borrower, the subsidy amount 
received from MNES Government of India shall be recoverable along with the applicable 
penalty and pari passu charge shall be aeated on the assets for the recovery of subsidy as well 
as applicable penalty. 

5. Appoint technical. financial and other executives with suitable qualifications and adequate 
experiencs for the key posts and put in place an organisational set-up adequate enough to 
ensure smooth implementation and operation of the project. 

6. Agree that any favourable terms and conditions of sanction stipulated by other participatitig 
Indian1 foreign insti~utionsbanks shall be applicable to the proposed sanction as well to tlie 
extent they are relevant 



7. Makc saWaaory mmganmts with it's bankas for meccing its wwking c q h l  mpbmds 
and dull finish r kta from its bankus in this regard. 

8. Danonsinte that suitable mmgtments have been d e  for powu evacuation from the 
piojcct. 

9. ~rbuPFC.(,brbsoluledisa~~hmthtrightmscipll.ttmy~krd~ 
it mrv desire aior lo liamid closure. 

10. P~O& UI u6datrlring thsl SPCPL and d o h  coatnded patties have c o m p l i  with rll tbe 
CMditiWr precedent in all tbe project d o a m d ~  Ird m various statutory & non-stahdory 
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Tandon, S- 

Fmm: ANN MALHOTRA m m c  [ail--] 

!Sent Monday.kgurt11.200510:57AM 

' , To: Bmy. RK.; T h .  Smdeep 

cc: JOACHIN COC~CO rnGnwamC; w*. ~ r c h a ~  

' Subjrt: appmva)s under GEPCCS 

< 

We are to ntam ihs) (he Approval Canmtnee on Sabrday (09 082003) has m o v e d  the folomg p q e ~  mder ECO 
pogamwr - - 

,Cornpay : sene inmsbh Ltd 

k s k h c e  : GEPCCS - %. 25 ndon 
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1.  Background of the project 
Sterlite Industries (India) Ltd. (SIIL), an existing company promoted by Mr. Anil and 
Navin Aganual in 1975 originally as an investment company. The company has grown 
into the Sterlite Group over years through diversification and acquisitions. SIIL is 
engaged in the manufacture of PE insulated Jelly filled telecom cables, continuous cast 
copper rods, aluminum cold-rolled products, zinc metal and paper. Sterlite Group 
acquired controlling stakes in public sector company BALCO and 26% stake in 
Hindustan Zinc Ltd. 

SIIL has an industrial complex at Tuticorin, Tamil Nadu for manufacture of copper rods 
and other products. The copper smelting plant at Tuticorin has a capacity of 
150,000 TPA. SIIL is doubling the smelting capacity. The sulphur from the pyrites ore 
is converted into oxides, which are emitted through the flue gases. To recover these, SIIL 
has set up sulphuric acid plant based on the DCDA process. SIIL envisages modernizing 
the SAP and also set up a new state-of-the-art SAP to treat the additional flue gases as a 
result of expansion in the smelter capacity. Thus, the SAP capacity would increase from 
present 2125 TPD to 3740 TPD. Since smelter operation is a continuous one and 
critically depends on power availability, SIIL also proposes to expand the captive power 
generation capacity from present 24 MW to 46 MW. As a part of the copper smelting 
facility, it has also set up a phosphoric acid plant. 

SIIL proposes to incorporate fuel efficient technologies with a new to e g  the 
operation cost and to avoid emissions of local and global pollutants. These interventions 
include: 

Recovery of heat from gases after second pass of the converter at 5 17' - 52? C 
Recovery of heat fiom gases after the third pass of the converter at 469' - 479' C; 
and 
Recovery of heat from diesel engine exhaust gases at 340' C 
Replacing the atmospheric acid coolers with plate type heat exchangers,. which 
reduce evaporation and wind losses, thereby leading to saving in water consumption. 
Simultaneously, the head of cooling water pump also reduces from 45 m to 15 m. 
these two together reduce the power load from 394 kW to 374 kW. 

The recovered heat from the first three options will be used in two WHR boilers to 
generate low pressure process steam at 14.5 ~ g / c m ' ~ .  The steam so generated will be 
used in the Phosphoric acid plant (PAP) located in the same complex. The PAP boiler 
currently uses furnace oil that will be replaced. The last option would result in reduction 
of a) power consumption and b) water savings. 

The project would save around 9 tons steam per hour leading to a drastic reduction in 
consumption of furnace oil and 3.5 million kwh of power from the Tamil Nadu grid. The 
total cost of the power generation project is estimated at Rs. 110.7 million. 

2. GHG emission reduction objectives of the proposed project 
The consumption of oil products has been increasing ever since industrialization 
began in India. The current consumption of oil products is 107 Million tons. Since 
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the domestic oil resources are limited, ed 73% of this is met with impolred 
crude. Thus, wnsmnption of pdmlcum products adds to both enrimmental 
degradation and also foreign exchange outgo. Majority of oil usage is in anmpon 
and to meet idustrial energy requirements. 'lhe proposed project would help in 
m v & g  enagy efficiently and wnvatiag it into a useful mergy fonn vir 
process steam. The overall end use efficicoey of the industrial complex of SIlL 
would improve. 

Govcrnmajt of India has been encowaging the us of alternative souras of 
energy and also strssiag on mergy cwxmbion. Tbc Energy Consemahon Act 
and -t Electricity Act provide eaoouragcmcnt for enhancing the resource use 
efficiency and using nonconventional -. Tbc proposed pmjcct is brrcd on 
one such form energy wnservatiw viz wask b a t  m v a y .  for g- stam 
f o r u s e i n ~ . ' I b i s h a s a n a d d e d . d ~ m t r g c o v a p o w u ~ s i m ~  
entire cnthalpy is u s 4  lcadiig to higher overall eflicimcy. Overall, the pojcct 
helps m reducing d&mce on fossil fuck without leading to dditioarl GHG 
emissions. 

The project involves wask heat recovuy 1&hnology to gcnuale low 
prasurc saturated stcam for pnxx~s  appliutioos. The bat of gases from 
t w o ~ i f t n t h e s a M l d a n d t h i r d b e d s o f c o n v a c a o f t h e ~  
acid plant at tempcrahrrr mging between 4 7 0 ' ~  - 520'~ md in cbe flue 
gases of the dicscl generating set is used m the diffacnt fire tube b o i k  
Althougb the gases from convata w m  being u d .  the main .pp l i cah  
was for economizers. Roposcd project would help in racovaing h a t  at a 
hi& degree. In a nutshell, the pmposcd plant offm a bdta GHG 
mitigation technology option. 

Moreova, the otha intaventiw io the pposed project vir saving of 
woling wata and powa is also a el- option. 

The wolmg wata conservation component of the propoacd project would 
lead to an important and scarce mhlnl resourrt, namely ground mta. 

Besides, the project would also bdp in reducing anissii of loul 
pollutants from the avoided hrnvee oil. 

c. nost wunhy Gowmmrrrc (W9 d m  
Govanment of India, Ministry of Powa (MOP) has bem -g 
consavrtion of energy. ARa the passap of the Enagy C-Cioa Act 
(2001). the B m u  of Energy Efkicncy was csablirhcb Thus, GO1 has 
been encouraging maximization of overall emgy efiicncy of idmlry. 
SimiMy the Ministry of Non-ConventionaI Energy Sources (MNES) 
pmmotes non-conventional energy mrces. om of them being waste based 
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fuels. The proposed pmject also envisages use of waste heat. In view of 
this, the project meets GO1 objectives. 

3. Business as usual or Baseline identification 
This section describes the existing power supply situation in the state of Tamil 
Nadu, where the energy produced is used and power generated by the project is 
fed. 

a Project Boundaty 

The project has essentially two streams. One is to replace conventional 
fuel furnace oil within the SIIL complex itself and second is saving of 
power from the grid. The project is expected to generate a total of 84,000 
tons of LP steam every year. This would be piped to the phosphoric acid 
plant (PAP) located in the same complex. This in turn would reduce the 
consumption of fumace oil (residual fuel oil). Since the emission 
reduction results in the complex itself, the project boundary for this stream 
would be the SIIL Tuticorin industrial complex. 

The second stream is the saving in cooling water by incorporation of a 
plate type acid cooler. This brings down the evaporation and windage 
losses of water. The reduced water quantity and head for the circulation 
pumps and avoidance of cooling tower fans would lead to reduction in 
power consumption. At present the SIIL complex purchases power from 
Tamil Nadu grid for meeting power needs. TN grid is a part of the 
Southem power grid. The project boundary for this stream is therefore the 
entire southern grid and in particular the TN grid. 

b. Relevant baseline methodology/scenarios 

Baseline is defined as the scenario in the relevant project boundary that 
would have prevailed in the absence of the project. It is also referred to as 
"business as usual" scenario. The proposed project reduces the 
consumption of furnace oil within the industrial complex of SIIL in 
Tuticorin. In view of this, the baseline for this is the furnace oil used for 
generating steam. The consumption of fuel for steam generation is 
generally represented in tonslton of steam, as an observed benchmark by 
the promoters. 

For the second stream of reductions namely the power saved by reducing 
cooling water quantity and pump head, the baseline is replacement of units 
supplied by the Tamil Nadu grid to the SIIL complex. There are two 
possible methodologies to decide the baseline in situations like this. a) 
Average of weighted average emissions of all generating sources serving 
the system, excluding those which do not result in GHG emissions and the 
weighted average of recent capacity additions defined as the lower of most 
recent 20% of plants built or the 5 most recent plants; orb)  The weighted 
average emissions of the current generation mix. The first approach 1s 
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complicated and depends on availability of d.u The sa;ond q y w c h  on 
the 0 t h  band is easy to undus&nd and estimate. as adaquate data is 
available from regular channels. Sometimes the plants under consmdon 
and p l d  arc also taken into account. In view of the above. the scwnd 
spproach is suggested. Since the pmjed avoids the unils supplied by the 
grid, it is also able to avoid tk T&D I-. In otha words. the .chul 
units at the bus bar would be comspondingly higher after accounting for 
the T&D losses. 

c Time dirsmions of* baseline 
lndia bas m o v d l  installed capacity of 107,534 MW as on M a d  31. 
2003 (MOP Armual Report 2002-03). 'Ibis inel* 76.525 MW charml 
powa and 26.660 MW of Hydro electric powa. The hLaa is horn svind 
(1,630 MW) and nuclear (2,720 MW). The waste b a t  based powa 
generation, is negligible. As per estimates, potcatid apacity based on 
wastc h a t  and energy mosavrtioo is 15.000 MW mmmtiog to 15%. 
Thus far only a miniscule podon of this has ken tsppd it can be 
wncluded that in the fo-ble future, waste h a t  or fuels based powa 
will not form significant pmportion of the baseline. Thus. the baseline as 
d i d  earlier will be valid for a long time harim. 

In view of the above status of i m p l a n ~ o  of pmjccts, the M i n e  
emissious will m t  change practically. Thacfore, it may not be n&cssmy 
to revise Ihe basdim estimate at least duriog the first ten ywrs in which 
investors arc likely to purchase the mdits. 

Based on the methodology presented e d i a  for the two streams lad data 
wllccted from various sources, the ba se lk  GHG emi+swm wac 
estimated. Thc nrmmary of the same is presented below. 

SIIL pmharcs fumsecoil from I d  d i s & i i w b o  pnrurr thcsc h 
standard channels of the oil companies. The hrmve oil is of residual M oil 
grade, which is ncinully used in industrial boilas. As pa rrvisod 1996 lPCC 
guidelines f a  GHG invcntorics. midual h e 1  oil hs ro emission factor of 
21.1 t W J  and a NCV of 40.19 TJKiloton. Bacd on thcsc figures the 
emision factor of the fumsce oil is 3.1094 tCOUton of h*l oil. 

@) COz Eiriss&nsfi.r awoidcdpowmfnr the stah?@ 

Thc requirement of power in the Tamil N d u  state is met through own gmu8tiOn 
which includes -1 fired thamal and hydrodatric powa plants. In addition, h e  
T?4EB purchases power fmm the centnl public sector power gatcrating 
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companies, in accordance with its allotted share. This is a mix of thermal, hydel 
and nuclear power. Based on the respective capacities, it is found that thermal 
power contributes about 64% of the capacity and 36% of the hydel sources. 
However, based on the statistics of power generated and purchased for the last 
three years 2000 - 02, it is observed that over the past three years power consumed 
by the state grid was made up of 80 % from thermal sources, mainly coal fired 
plants, 18 % from hydel and balance 2 %by nuclear sources. 

A majority of the thermal plants are based on high ash sub bituminous coal as fuel 
that is mined predominantly in central India. By and large the plants are old and 
exhibit conversion efficiencies in the range of 25-30%. For conservative 
considerations this is assumed at a level of 33%. Since, the purchase of equivalent 
amount of power from cleaner sources is "avoided" from the grid; the plant would 
also be able to save on the T&D losses. Indian electric power grid, especially at the 
sub transmission and distribution levels, which operate at low voltage ratings of 33 
KVA and 11 KVA, exhibit high transmission & distribution losses, sometimes in 
the excess of 40%. However, again for conservative estimation it is assumed at 
25%. 

The emission factors of these plants have been assumed on the basis of IPCC 
methodology (as discussed in: UNEP/OECD/IEMPCC 1995) for India, which is 
also being followed by several multilateral institutions like the World Bank. The 
emission factor of thennal power plants using sub bituminous/anthracite coals from 
India is 26.2 tons Carbo~uTJ. To be on a conservative side, even though many of 
the hydel plants of National Hydroelectric Power Corporation (NHPC) are large in 
size it is assumed that they do not lead to any indirect GHG emissions. After 
considering the above mix of supply from various sources as mentioned above, the 
weighted average emission factor of the Tamil Nadu state grid is 1,119 tCOlMU 
or 1.119 tC02kWh. 

4. GHG mitigation potential of the project 
Based on the above discussion for the stream 1 i.e. savings of furnace oil the 
emission reductions resulting are summarized below: 

Stream 1: Furnace oil Savings 

Steam received at PAP 
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Stram 2: Emission reduction from 8voi 

B a d  on the above baseline methodology, pUTChase 
would help m mitigation oiGHG emission to amt .  

Thc GHG emission reductions from the pmjaEt 

As discussed above the GHG anissioa pn MU hmissim faao, of 
Tamil Nadu grid is 1.1 19 ICa per MU under thetiom hve 
based on the avaage energy fed by various murec 

pss t~yc l r s . - " ' e  project is expected to avoid purchase of 3.56 m i l l ' i m  m, htate 
year. Thus. the expected Annual GHG reduction Gwould be 3,980 
tcol p.a. 

The above methodology, based on weighted average fsaos of grid 
is m conformity with the one for grid f&g small rs +fied by 
thc CDM Executive Board ofthe UNFCCC. 

Thus, the overall emission reduction potential of the k projca is 17,142 
tcq p.a 

5. Monitoring & Verification 

It is very cmcial to monitor and vaify pcriodicllly tbe acsrioa 
achievable by (he CEPs. There arc two sides of this M&\, -ythe 
baseline itself docs not change significantly and second as 
envisaged in the design. As discussed in dctail earlia the *tioo - 
comenation in the o v d l  power gcnuation in thc c . 5  lwy to k 
significant in the foreseeable future. Thacfott, the fomm, of to , 
major extent it is therefore impoilant to measure thc perf0 of 

pm,e* in detail and with greater accuracy. 

strtam I: 
Thc emission reductions From Ihe pmject rre on w t w a t  of id in 
oil consumption in the PAP. It is thaeforc e~rsnt id  to -t oil 
consumption. Altanatively the last three y a n  of ~UOrds de eonpiw 
from which the consumption pattern can be decided and r,,d *fta 
implcmmtation of the project this coPswnption h M  b e d  to be 
measured. This could be canied w t  thmugh usual methods, i.e- in 
the beginning and end. In ordu to cmss check the validity of it 
is also suggested that the seam flow rate from the WHR b o i l b r e d .  



These two together would provide adequate measurement of the reduction in 
consumption of fuel oil. 

Stream 2: 
Performance of projects generating power for export to utility grid can be easily 
measured based on electric power generated and supplied to the grid. However, in 
the pmposed project, the grid power consumption is expected to reduce. It is 
therefore essential to measure the power consumed by the existing motors and 
cooling water system corresponding existing SAP capacity. Thereafter, the actual 
power consumed afler implementation of project must be measured. In view of 
this adequate in-house measurement would be necessary. 

It is, therefore, suggested that suitable meters and check meters meeting 
prescribed standards and accuracy class be installed for measuring power 
consumption by the cooling water system. These meters will measure power 
consumed by the cooling water system. It is also suggested that these meters be 
checked and certified by an external agency so as to lend authenticity to the 
measurement. 

The following M&V mechanism is suggested: 
It is suggested that the responsibilities of monitoring the parameters identified 
earlier be vested to an interdepartmental group consisting of representatives from 
quality control, production, maintenance and strategic planning departments, 
which shall inter alia 

1. Collect data on existing power consumption by the electric equipment 
ix the cooling water system 

2. Meter and record the total power consumed prior and aRer 
implementation of the project. 

3. Measure the consumption of fuel oil before and after project 
completion 

4. Calculate the furnace oil savings and power savings 
5. Keeq track of source wise power supply in the electric power grid and 

the status of completion of the National Grid 

6 .  Conclusion 
The proposed project involves use of a waste heat for generating useful steam. It 
helps in avoiding fossil fuel based steam generation. It also helps in reducing 
powerlwate! consumption. It leads to mitigation of GHGs predominantly Carbon 
dioxide due to use of furnace oil. The project involves a clean energy technology 
and may need support for mitigation of risk. The project has been promoted by a 
private enterprise, which will also part finance the same. The project, thus,.meets 
the GEP-CCS criteria. 
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