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Contract Line Item (CL1N) 1 Subtask ID of the USAID-India Greenhouse Gas Pollution 
Prevention Project-Climate Change Supplement (GEP~CCS) contnct includes activities that 
work towards two outcomes: the wuacitv buildinr for two previously established w e  
Chanm Centers, and addressing climate c h a n ~ s  traininp needs in the curriculum of the 
Government of India primary training academy, the Lal Bahadur Sllastri National Academy 
of Administrdtion (LBSNAA). 

Subtask ID was e N ~ t i v e l y  divided into two conlponents - Ihe lint being the building of 
capacity at Developtneal Altemalives (DA) lo provide climate change project services and 
using its expertise to train other stakeholders to do the same, and the second being the 
development of curriculum for use by LBSNAA and training their faculty in the use and 
delivery of the curriculum. 

The fin1 component with DA was completed via a training conducted on February 25-26, 
2002, entitled. "Clirnute Change Center Project Dcvc/opmmt Troininz: Estoblirh;,zg 
Proficient Prqect Finnncial Analysir and Structuring Copubilitier." P a  o m  of this 
-deliverable rep011 includes an overview of this activity and its outcomes. The second 
component on development ofcum~culum and training of lninen al LBSNAA is the subject 
of Part 2 of this Subtask ID deliverable report. 

:.:This report presents oulcoma and conclusions from the respective trainings, and provides as 
annexes the actual lraining malerials ihal were created. This report completes LBG's 
contractual requirement under Contract Subtask ID. 
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The Louis &rgcr Group, lm. cmluclcd a lnlning ~ o g ~ l  Clltl(bd (71RON C- 
Pr0jm-1 h p m e u t  Training: Establishing P d c i d  Pmjcct FwoKIol Amolysu od 
S~~chrring Copbiliticf during Febrwry 25-26. 2002 in New Dclhi. lhc p r o y m  va 
conducted a prt of ihe Grrolhouw Gas rdlut#on Prcvcntion Project - Clmur Oune 
Suppkmmt (GEP-CCS) nprcity buiMmg x ~ t v ~ t ~ c s  

The traiing pro- was inlcnded to further bu~ld the abt11ty of UIC C~IIIUIC 0uq.c Cmm 
(CCC) at Dcveluprrn( Altcmatircs (DA) lu dcltvu value added wniccs lo davm c lumk 
c b g c  miti&.tion project Dmbpcrs. The conIcn( of ibe h i n a g  was dm- i 
colLbontion with DA whacin LEG md DA discus4 grps in the OCC'r cqobitaer rd 
designed training content (0 lill (how gxps JurC as imponantly. LBG lo failio* 
rrbtfanships between DA and key Indun financial institutiqa (Rr) a r mar or-8 DA 
concrete exposure lo k q  isma lhac &a1 fls d r  in nuking pope( rrnaa decisam 

llx tninm for chc p r o w  were barn f m  two pania and m h u l  M 
' ithimtiom lClC1 a d  IDFC who nramlain active clan poycl pacfdar Tbc 

tiaining was designed to utili7r Live nw d i e s  lo apply topical pope( dcvclapoac 
and colllpkx ism. 

B A C K C R ~ O D F  CCC C ~ r ~ c n v  B u t ~ o l n c  A m m  

GEPCCS was designed, m put. to build h e  capacity of two OOCr at Dmloprra 
Alrematins @A) and tbc Cmfedcntion of Indian Ind* (Cn). f qccbdy .  (0 hhw 
ellicicnt climate cbangc rscilialion and project bmtcrap rervirrs. As idusby 
asswialion, CII provides Janca to medium to Lrge-wdc bd@y d cbc pora -. 
DA, a progressive NGO. w o r h  with d l  and medium mlrcpe~ars ad m nual 
dcvelopmml. Thca CCQ over time. wwhi k mrred and lniood with dhar w h  wwhi 
provide scrvim to chcir rapcctivc cl'icntcle to identify, develop and od sbucturc GHG 
mitietion projecfs u well as to condud cli tme change related u a a c b  .clivitrr 

A s a i a i l i a l ~ t o f t b c k h o i n l d c p l b m d n d ~ a p c ~ d e r b O C C .  
GEPCCS cooduckd a mining occQ (TNA) in Au- 2000. Tbe M A  dentifed 
chc hlbwing capacity building needs 

1. Acms co outside re* of Clirmk Qungc MtigaIHYl PrOjDCLI (CCMR) m pipdnr 
2. I m d  adyticd ad technical cnhrslion stilk 
3. Establish p o k ~ i a l  ' h m u "  of srmcez f a  TCC dieokk 

Project AdvocaKSetnca 
Project EvalualimScrvico 
lnfonnabooC~ghouse  
General Burioess Smica 

4. Dcvelop poiads on btvlinc and dditiomlity Ca existing pojccCr 
5. Develop knowledge ofcuboa valuingand a c c i n r n ~ ~  
6. Represen: lodia and wkct p r o ~ ~ ~ f s  mrcmalionally for l i m i n g  aod &owusmg 
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The TNA process established the foundation for designing a CCC capacity building strategy. 
which focused on: . Developmet~t of basel~nc accounting computational toolkits for CCC staK(CLM 

I C) . Targeted climate change project finance training for core CCC slaFF(CLM ID) 

Over lime, the senior decision maker of the CCC at CII decided that it would not focus on 
developing capability in CCMP development or services to ils clients. Rather, that it would 
rocus its emoris climate change policy, especially in collaboration with the Govcn~ment of 
India (GO!). DA, on the other hand, decided lo build its CCC capabil~l,cs in CCMP project 
structuring in anticipation ofan emerging opportunity to provide such s c r v ~ e s .  

DA and GEP-CCS have been working jointly on various activities relating to project 
development capacity building. DA participated in the first GEP-CCS 13 training program 
and DA and LBG jointly organized a Project Developers workshop and a roundtable on 
renewable energy. Most importantly, DA and LBG collaborated on the development of five 
GHG mitigation projects. Through these series ofactivities. the DA standeveloped skills in 
overall project devclopn~ent. 

..The CLM 1, Subtask ID activity provided the opportunity for LBG to further build DA's 
abilities while ensuring that the actlvity was targeted to deliver the highest possible impact. 
Though DA had already built its skills, LBG and DA worked together to identify remaining ~, 

gaps in DA's capabilities in CCMP project development, stmcluring, and finance issues in 
order to design a training program with the necessary impact. 

LBG and DA recognized that whlle it would be important to gain international perspective on 
CCMP development, chiefly lndian Fls rather than international interests would finance the 
projects that DA is nlost l~kely to develop over the short term. The major gaps in DA's 
understanding and experience in this context pertained to their lack of ability to assess project 
promoter strengths and ability to take up a project, need for better evaluation of ~roiect  
financial5 through initial due diligence, inadeauate understandinn of vroiect contracts and 
familiarity with environmental and social analysis and risk analysis. I! was, therefore, decided 
to focus on these aspects in the lraining program and to bring in trainers from key lndian Fls 
to provide their perspectives on these issues. The desired outcome was to help DA bener 
understand the key factors that Indian Fls consider when making project finance decisions. 

PROCEEDINGS AT THE TRAINING PROGRAM 

On the Day 1, during the inaugural session. Mr. Ron Sissem Chief of Party, GEP-CCS 
provided the background, needs and approach of GEPCCS in capacity building and 
cooperation with the DA CCC. Mr. John SmithSreen. Deputy Director. EJ USAID provided 
his perspectives on CCC development. Mr. Anil MaUlotra informed about 1CICI's perspective 
towards development and assistance to GHG mitigation projects. 

Mr. Virender Dhir of lClCl made the first technical presentation on appraising the project 
promoter company for its resourcefulness and experience in implementing projects. He-went 
on to discuss the important parameten of a project, including market issues and the 
relationships between inputs, outputs and cash generation potential. He also reviewed and 
described how project contracts are used to reduce risk to FI investments. 

Mr. Vinod Hari of lDFC brought out the importance of risk appraisal using a case study that 
focused on issues faced by project developers and investors. The case helped DA to bener 
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Mdcrs(and (he ruks faced by inftasmcrurr pmFB and by rrcouruhsed pojcca Vpod 
highlighted (he mitiplion m ~ u r c s  lhat (ypically uud lo cffccttvcly uncboMe poF( * 
Mr. Bhuli Solanky of IDFC gldcd ihr pu(icpanb through the s k p  in -g 
envirmmnbl and Social 3ppnuaI of pmjccb. cspmutty infrast~cturc propxIs DA 
puticuhiy intcrded in lhis paniculu aspccl as il very sIrongly t r l a m  KI DA'r 
Wgmnalional elJaLr to pamK s u s l a ~  devebpmnL DA has recog~rrcd ihr d m 
intcgnte cnvironmnt and s a u l  appraisals into projcck as related cmls and bcDcfilr arc m 
onen rcolmtcd Tor in dclcm~ining the virbtlify and s l t r t l i ~b i l~ tv  ofprn~c~.cll 

Vinay Deodhu o f  LBG p v i d t d  the hekgramd md function or the Wtmkd R q a t  Rcpolt 
(DPR) WwLshett tool devclopcd by LBG for GEPCCS. The purpae of thn cod n m 
condense much morr knblhy DPK docum118~ and buslncss plans Into mxc mupgcabk .ad 
comparabk fomul. Many o f  (he DPR wott&c& arc no mm t h  15-20 pages lo *a& 
The purpose o f  lhk u c f c k  was to focus DA on ihe key i n f m m  inpus i)pr F k  bna m 
to ~scss pmjccl viability. ihr DPR Worlrrhccl was doigd to do jw M. 

On (he Day 2. Mr. Mdvn  K w  oflDFC discussed (he pja appnwl  pmn bik d 
the h e l p o f a ~ p s ~ o f a  r m n i c i p l l s d d w % k ~ c u m p o v a g D e r d o a p o j c a  
He disMwd how UK p j c c t  risks were i&ntjfd, quautifd and ddrracd Mr. Daodbr 
later dc4aikd out the GHG analysis o f  the saactprgcct. whemrn (he k b h c  dew- 
GHG mitigalion potemrial identification, mwritaing and mi f i i u ion  design d dcgntba 
wilh (he h n c i a l  analysis of the project was discussed. 

Each o f  the sadons - highly interactive. DA staNniwd q u c s t ~  asked Cor c b i 6 c l l a a r  
and fa ihe busis of R decision-ding m various issues. Many questions were hmcd brvd 
m the expmmce Lhar DA has gained as part o f  I$ trbt~omhip with GEPCCS. Tba hn 
iUusbaled that DA stam has km building on its cxpaicnre and has gMd ullgaadcd 
mdcmanding o f  CCMP dcvelcpmnl. sl~~luring, and f i e  isus. 

DA staff cxprmed p a l  intncsi in developing its &ilk in ihr use of fnum mahdat lodr 
used m project evaluation and dcvelopmaw. Tbe depch and mnu of q u c a k s  by UK r(rfi 
mllccled '. s i g n i f i t  iaruw in its sopbiuicalion and This m paaaddy 
buChviOgtbchsflcchoicllscnimmr)rn*egnfmdGHCt~im&pojcn 
I i i i a l  analysis procai 

71rh and finalzasioocm Day2 w+ra bnna(onningrasioo, whichl ibwedDAsrCI0 
sbarc k i r  uperienccs, and lo discuss bm pojecr dcvekpmmr a ro x t M y  could cddisb 
IhcCCC~aarstlinabknnturrvi~DA'sonnflmiaion. i t w r s a g d t ) p r & f m b g U ~  
spccifx savicc that DA w d  ON- clients d m  cho activity would be criticll to !II& 
-g 

Lsnrs~gadiog(herypesof~nnicaS,mdrpecilir~ingpdick(Dkprard~ 
also highlighted. q i a l l y  is i pelata to DA's o u n U  ~ r n t i n t l i m a l ~  LEG aggcod 
that a nluabk activity uodcr CLM I. Subfast 1E could be a cdfibontim efhm KI build r 
business dcvefopmni plvr for the C t X  that would give it specific dircclloo and rmlcscmcs 
fa building its f i i a l  sumioabiliry. This plvl u~fki be c d  for tbc 7mk 
oNs" that may be involved for (he CCC in atlaining institutulrmal arrlajmbility. .nd dta~ o f  
cattlnuing to mvicc i l l  present client brsc at current Icvcls. mognizing thal hrpocd 
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During this period, NSDART indicated the possibility of testing curriculum in December or 
January at LBSNAA by del~vering it in a lower level training progam. As a result. LBG 
b e p n  to target this timeframe for completing curriculum. LBG also retained the Credit 
Rating Information Services of India Limited (CRISIL) of lndia as a subconsultant who 
would prepare the climate change curriculum under the guidance of LBG. The scope of work 
was based on assumption supported by USAlD and NSDART that curriculum would be 
developed onlv for the In-Service level traininr? courses. A contract was signed in October 
2001 based on indications from NSDART and USAlD that the drafl curriculum nlaterials 
targeted at I n - S e ~ c e  level trainees sbould be completed by mid-December. 

Given the large scope of the topics to be considered for a broad curriculum development 
effort and the relatively narrow scope oftopics to be addressed by GEP-CCS (climatechange 
and clean energy), USAlD procured the services of the lnternatlonal l~istitute for Education 
(IIE) to prepare other power sector specific curriculum modules. 

On November 7, 2001 all of the pallnen in the curriculum development effotl gathered at 
USAID for a halfday meeting LBSNAA and NSDART as well as USAID. LBG. IIE and 
several sub-consultants retained by LBG andlor IIE attended. The number of curriculum 
modules was defined based on a consolidation of the topics, as was the content and structure 
for each module. It was proposed that modules be designed so they could be collapsed or 
expanded to respond to the lengfh of time available for their delivery at any type of course at . .i 
LBSNAA. Timelines were discussed and focused on a desire to test the cumculum in a class 
.a LBSNAA. Over the next month or two, LBG and CRISIL worked to develop information 
t6 include in a more detailed climate changdclean energy technology module. 

Over the next few weeks, NSDART decided that an elTort should not be made to complete a 
draft module- in December. No subsequent completion date was suggested at that time. 
Rather, in subsequent months. the scope and target audience for the modules became .more 
fluid. in fact, the focus began to change to preparing modules for the FC c o u m  rather than 
the InService level as a FC beginning in spring would provide an opportunity to test the 
materials. However, doing so meant that the focus of the module would be less technical as 
the audience would be much direrent than an in-Service course. Sill. the time that would be 
allotted by LBSNAA for delivering the material &om the five total modules was not defined - 
this made it diflicult to determine how much material should be developed. 

In conversations between USAlD and LBSNAA, a decision was made to review the scaled 
down version of the modules with LBSNAA faculty and NSDART in Delhi on March 20. 
2002. LBG organized a oneday workshop at the India Habitat Center for this purpose. LBG 
and CRlSIL had revised and condensed information hom the preliminaly draft module for the 
l n S e ~ c e  course (as of yet not fully completed) to include in the FC module, as he FC 
module would require a very different approach than an i n s e n i c e  oriented cuniculum. The 
general response from LBSNAA and NSDART was that the materials were t m  complicated 
and technical for the FC level and that they needed to be simplified and condensed. As a 
next step, it was decided that the USAID/IlE/LBG team would come to Mussoorie May 6-9 to 
renew the revised FC modules with faculty, possibly conduct a Train-the-Trainers event and 
test the modules in the on-going FC course. 

On May 6th, LBG and CRlSlL continued to refine and condense the climate change/clean 
energy technology module. LBG and CRlSIL put efforts to continue developing a detailed 
module for the in-Service level on hold, as it was still unclear about how or when this module 
would be needed or how much time would be available fordelivering it. 
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From May 69. thc USAID lum (USAID D. LBG. IIE ad asociakd sub copsu)).lllr) td 
meet* ai LBSNAA with the Academic C a r n i l  and Faculty o v a  hc TUSI h w  days. Ba 
&lidthcFCmoduk~oFCuaineaonhclhird&y. ~ g h c f ~ ~ ~ r d  
IIE m e d  "mapshots" of thc FC modukr lo IIU Academic Canr t l .  l k i r  d 
rrspo.rte wn positiw and reflected thcir m i l i o n  that much work had gar do C 
amiculum & w b p m n t  e m  lo dale. Rcgvdmg thc clinwlc c h m g e ~ c h  nmhk. 
s d  useful c a m r n ~ r  were made. i o c l d i q  Ihc need to m o r p o ~ e  mcl-popdhao 
tuhmlogj spec if^ approaches lo miti- such m f m r y  and hnd ua managemera. 

On tbe mnd day. hby 8.2002. UE and LBG & l i d  lbcir mpdivc mom*r 80 hc PC 
bilioees. ' T b e ~ a d e m y i n M c d t h c m D d u k m i h c 7 1 * F a m d a ~ C o u n e a ~ a d  
E n .  I I r w c s " w i ~ a c o d e P A - 5 3 - % . T b c C o u r s w r r i n p o g c r s ~ ~ C l m e  
14 2002 sod had newly mruilcd o & m  han the fd-g ladirn Saviar Ecaooair. 
Staticall, Postal. Police and others. Thc mohJes oo p o w  =la. mfam & rcsmrari.g 
and ISM were d e l i m d  by I1E team comprising Mr. Ramir Chmnjet. Mr. G o d  Rq M. 
D. K. Roy ad hfr. S. K. Chowdbury. Mr. Hermnt Joshi and Mr. Vinay Dcodbr deliwed tbc 
prueniatiom on Climate Change and Clean Emgy Techdopes 

htcetino with thc AC on thc second day rrsulfcd in new infomution m the wopc a d  dcplb 
ofcumcuhm dcvcfopmnl for which LBSNM wn inccrrstcd. By thc end of lk day. .d ra 
a g d  Uu( USAID's =islance can and rbouid aMd m"al1 five kvck oftraining cmbckd, 
including thc FC. haw VII PC. the IC and thc .WO kvels of I n - S c m a  c- 
F-. a ttauday Tnin thc Traiam cvml w x  igeed on f a  &livery la A- ZOOL 
Tbc Tabk bebw illuslnla thc nnge of cotma and dales as well x UK numba o f h  lar 
ab carsc hc combined p o p r e r / e ~ c I m r U  c h u r ~  mpics wiU be rlkmed. LBSNM 
bas aka & lo i d d i f y  r nodal faculty pascm wbo will be -Mc k8 c k i k c f q  hc 
c u n i c u h  lo thc FC and possibly K: c- and coordinating expn(r lo dcliva lk m*ahl 
i n m o r r d m e d c o u n c s .  

Tbc Rrticipaou showed kcen inter& in tbe moduk md nited m y  kaa &d Id to fvQer 
discussiom. 'lbe raponw lo the GEPCCS moduks was quite encam& cvm a lk 
sub+ was my new lo most of che participanb. Thc feedback m e i d  by USNM m iO 
online system vrar quitc positive. The course coordinator or che Acldcmy afggo*d DO 
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specific additions or changes. The subsequent discussions among USAlD leam concluded that 
the presentations were a good first star(. However, there were s o m  repetitions especially in 
the power sector module due to independent work by subsonsultants, which needed to be 
streamlined. 

On the fourth day, discussions were held between. IIE, GEP-CCS and LBSNAA for detailing 
the next steps, especially the Train the Trainer Workshop. It was tentatively a p e d  to hold 
this on the firs1 fortnight of August 2002 at the National lnst~lute of Adminishalive Research 
(NIAR, fom~erly, NSDART). Furthernlore, it was decided lo prepare the tentative schedule or  
topics by June 1, 2002, using the I1E leam and jointly identifying trainers to be drawn from 
LBSNAA, NIAR, and several stales' Adrninistr'ative Training Institutes (ATI). This 
workshop will enable rransitioning the module lo the Academy in the near fuhlre. 

OWCOMES, SUBMISSIONS AND REC~DIMENDATIONS 

As a result of the May 66- meetings, it is clear thal LBSNAA is not only interested in, but has 
cmbmed USAID's technical assistance for supporting the developmml and delivery of 
mining on power sector, energy and clinlale change issues. A longer term relationship is 
evolving - a highly desirable outconle. USAlD and LBSNAA have a p e d  on a framework 
for carrying the curriculum development and training support effort forward that is likely to 
extend into 2003. 

The need to respond lo LBSNAA's needs over time did result in several changes in level of 
effort and objectives lor LBG's assistance under GEP-CCS. What was originally conceived 
of as a defmed, limited elTort evolved into a somewhat openended activity. Given LBG's 
contractual constrainls. namely level of effort and deliverable deadline for the LBSNAA 
inilialive, LBG would not be in a position lo respond to the expanded scope of technical 
assistance that was ageed on during the May 6-9 meetings unless resources that are external 
to the GEP-CCS contract are made available for this purpose. LBG would like to support this 
expanded effort and stands prepared to do so should such resources be allocated by USAID. 

As agreed by USAID, LBG has submitted the attached curriculum module for the FC (please 
refer to h e x  4) as the deliverable under the LBSNAA cornponeit of CLIN I ,  Subtask ID. 
Tk module meets LBSNAA's basic needs in terms of content and format and can and will be 
used as the basis for the FC course. Several minor modifications to the module were made as 
a result of inpul during the May 6-9 meetings. 
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Annex 1 

Agenda for the DA Climate Change Center Training 
. 

"Establishing Proficient Project Financial Analysis and Structaring 
Capabilities" 



Organized by: The h i s  Bcrgcr Croup, Inr./ Grccnhwse Pollution Prevcnlion Projed. 
under auspices of USAlDllndia 

Februaly 25 - 26.2002 
Pre~idenrinlSuite, IT* Floor. Horel Pork Royrrl. New Delhi 

Day I: Traditional Finance - Understandine the Fnndanrntals of Proiecl Finance 

9:30 am Wekomc and introductions 

935 am Strengthening CCCs for the Future 
- Mr. Ron Sissem Chief of Party, GEP-CCS 

9:45 am USAID perspective on CCC training 
- Mr. John SmithSreen, Deputy Director, E ~ ,  USAIDtlodia 

955  am Innovative Finance for GHG miligation Projecb: ICICI Perspective 
- Mr. Anil Malhoua, ChiefManagcr, lClCI Ltd. 

10:oO m Analyzing a Company's Annual Report and Performance: M o ~ d o f h c  Numbers 
RenUy Say? 
- Mr. Vi& Dhir, Manager IClCl Ltd. 

... The puticipants will be led through an exercise by reviewing a campy ' s  
annual report and 'reading between ihe lines" in examiniog signifrant corporate 
or project f m c i a l  information. The session will also employ strategies to &em 
represented project information credrble and accurate. 

ll:15am Projecl Financial Analysis 
- Mr. Vinndn Dhir, Manager IClCI Ltd 

Employing repre~enhti~e case sludies, the session will focus on providing 
participants an understanding of analysis of cash flow, ratios and sensitivity. 

1215 pm Analysis of Important Projecl Contracts 
Mr. Viendn Dhir, Manager ICICI Lrd., with inputs 6 o m h y  Deodhar, LBG 

Key clauses of imponant project contracts like Engin&ring Procuremnt & 
Consbuctio~~, Operations & Maintenance and Shareholdcn' Agreement, Power 
Purchase Agreement and Fuel Supply Agreement will be briefly analyzed 

1.00 pm Lunch 



As risks am inherem io urp*mco(irg a project thc t r i o s t  rill rocla oil & 
cpalilalivc d quanl~lalirr asscsmcnl of risk. Thew avzvrraa rill be 
imtMncnal in undrrshnding ihc Financial lnstihltion Risk Per- 
Risk Miliption Mechanisms, risk paniwn a d  risk adjdjurtl  RIG of- 
C a ~ h l i a a .  

3:30 pn Tbe D d a W  Prajrcl Repork A Spnrdr P+ tkufepwrnt T d  
- Mr. V m y  Dcmlhar. Projcct F k c  Spcculsl, LBGGEP lnfv 

DPR of a pmjccl is an aU-enconpmig donnrn on thc pojcc~. pm~(ar rd 
bnhru. DPR WorWccl. a t o d  dm+ by Lbc W E P  T a m  paida a 
~yr*~nuc wcss ror c x u ~ ~ i r g  ~y pojac arormrrioa br pcp~rig pojm 
pmpoak and m r k d ~ n g  mtcmk.  

S:30 pn Cbsing Words d F i l  Tbcugk 

h r  2: Li.kim? Tndiliooal and GHC m.tiration hsM e*ak A Dolcrt* Cat Sfdy  
Anrlrrir 

9r45 m Tndilional Analyd 
- Mr. Mohm K m .  IDFC LYI 

II.M)m GHG Analysis d Rvjccls 
- VinayDcoBnr.LBGlndL 

T b c G H G b ~ s m U b c E o o d u c * d o m c h t e ~ v h i c b v i l l a n n r d r  
& p j c c t c w p o a c a r & n ~ a * C C M P . E x h s a s i m r 9 k  
cooducbd Wlrzuq e k  t w k  Iikc sinpk rpndrbeca. cbcrtlira a d  
povidc wnpk idonmtioo lor imlnmhd prpooa. 



Baseline 

The objcclivc of this session will be lo provide a basic understanding of he 
pmccss ofasscsstng and quantifying tbc CIIC emission reduction resulting hom 
the projcct. TIx session will utilize check-list and c;llculalion tools lo illuskale 
the fundamental steps to devclop a credible baseline and to quantify emissionr 
reduction. 

l:W pm Lunch 

2:W pm Overview of Monitoring and Verilication 

Thc M&V session will discuss the specific measures necessary in monttoring the 
GHG emissions reduction under internationally accepted standards, and 
estimating the additional costs of incorporating the M&V measures into he 
project design. The internationally accepted mellrodologics will be discussed and 
guidance will be provided for &vetoping an implementation plan for a project. 

3:30 pm Integration of CHG Analysis in Project's Financial Analysis. 
This session will discuss tbc integration of fmncial analysis of GHG stirnation 
and discuss various scenarios and senritivjly analysis with respect to project 
specific paramelen. 

4:30 pm Group Discussions Based on Participants' experiences in Project 
Developn~nt under GEP-CCS 

230 pm Closing Words and Final 7bought.s 



Annex 2 

List of Cumculum Topics Generated at tbe 
June Workshop at NSDART 









Annex 3 

Training Modules on 
"Establishing Proficient Project Elnanciai Analysis a d  
Structuring Capabilities" for Development Alternatives 





Orpnrzcd b y  The Louis B c r p  Grmp. IncJGrrrnh- I'ollulnn PrrrrMmn Pl'yorl. 
wxkr the auspices of USAlWlndm 

Fcbnwry 25 - 26.2W2 
Prc.vr,lenrinl Su~rr. I f  Floor. Hotel Purt Rar)rrl. N o v  Drlhr 

Monday, Febrnnq 25.2002 
Day 1: Traditional Finance - U n d e m a n d h  t k  F u d a m a t a k  el Prehi  F i a m  

1 935  am Strengthening CCCs lor l k  Fmturc 
- Mr. Ron Si- ChicfofP.rry. GEPCCS 

Y 
1 

9.45 am USAID perspective u CCC l n t i n g  
- Mr. John Smlh-S- Dcplty Dtrrctor. E'. USAlD~lnlia 

1 9 55 am Innovative Finann lor GHC miIigalion Projects: lCICl  Pcrrpcclin 
- Mr Aml MalboIn, ChKf Manager. ICICI Ltd 

I 

10-00 am Analyzing a C.mprny's Annual Repwr and P e r l o r m r m :  Wid& du N r r b m  

1 Red& Say? 

f - Mr V ~ r m h  Dhn. hhaga ICICI Lid 

3 The puclctpanls mU be kd thmvgh an exercise by m w q  a oonpny's -I 
I report and "rcadmg bcfwan ihe I I ~ "  tn curmnmg agmfnmc capme a porcr 
1 funnctal donnabon The scssron w ~ l l  &so rnploy sn&egus to dcan mpnxmed 

. 
po)cc l ln fornnhooacd ibkod~  

lil II:ISam Rojcct F i a w i a l  h a w  
i . Mr. Vir& Dhu. Manager IClCl Lid 

Employing repmenlafive d i e s .  UK scrricm r i U  focus on protdtns 
participnts an undmunding of analysis o f 4  flow. nrior ud saahtiry. 

-1  
12 l 5 p n  Analysis of l m p r t a n t  h o j u l  Contracts 

I 
Mr Vtrcndra Dhr. Manager lClCl Lid , mth uplls from Vupy D ~ ~ d h a r .  LBG 

Key clauscs of tmportant p p i  contracts ltke Englnemng Procurcmnt & 
Constructton. Opcntlons & Matnimanrc and Sharcholdm' Apmmrnr Pcuer 
Purchse Agcemen! a d  Fuel Supplv Agreement wtll be hncfly analyzed 

l:00 pm Lunch 



mi w- 
. GEP-CCS: A UwicL/lnJia program 

I b ;mplc~se i~rd by The Louis Berger Gmup. 
Inr. 

Financial Analysis 

February 25,2002 

L . 

Business drives the financiais ... 

' ~orough u- Doe W S  &&wsk 
crikvl to crack Ihe annp~ws fir?m&&' 

- -.-- @:m 
I 

Climate Change Cenlers' Project 
Development Training 



GEP-CCS: A UsaidllnJi~ progm8:i 
i ~ i i p l e ~ i i c ~ i t c d  by The Lows Berger Groiip, 
lllc 

The balance sheet always balances.. .. 
AsseD-AmUoUon o( W Y ( * s S a m s  o( 
Fmda F v l B  
F111.d assel% S h m h 0 M . n  Funds 
GFA 10912 Shan,CapW 900 
Lerr Accurnulaled Lap 4850 Re-6 I Sv@s 4763 

F/ 
Nel Flxed Arsels 6092 Tulplbl. Nehorth 5663 
Capalal WIP 217 

Sub-Iotll 6309 
h v e ~ l m ~ n l f  7 2  aM 

Soavod L o v u  a60 
Unreusd Loam 1756 

S v M d  4015 

CYII."IAS**IS c u m 1  ~ W l U c s  f4W 
lnmlory 1087 Flv&us 313 
RecelvaMes 483 S W o W  1 7 8  
Loans 6 Advances 857 
Cash h Ban(i b3!anu, I928 

St lMOW U S 5  

hlwred Rwenw 0 
5mnd~Ivm 
T m l  I t 4 4 6  

1 -  

-4 - 
Balance Sheet ~nalysis . * ! 

. . 

\ 

- 

The profit & loss statement 
R* U). 

hem, % O( 1°C- 
Gmss Sales 71.2 
LrrrE.<lre Ouv -011 

Period 
NI~ SII a n t  

rewed a- 0 
lo(& born l0 82M 1WX 

-- I"*.I 
E.pmlYn 
Ch- b S l a k  . 2 5 l  
R n  ~ l ~ r u l s  t m ~ n g a  2 8 ~ )  

SUMM.) 17" U X  
P a r .  W. ram 10U ,I% 
C- u~ln 184 5% 
nq*, l nMnM 0s 1% 
S * r k  t5 t  lU 
*arm ~ x p n u r  159 3% 
S a m  E x p n w l  361 8% 
lOI.1 cost CI -1 71% 
EB(D1A (3-1.2) $3- 21% 
l m l l ~ s l  I41 439 7% 
DlPtrulk4 15) 4ID 7% 
Opralnnp p o w  i l i Y 5 )  522 1% 
me,  1nrm 171 217 
Pa1 111=76) 739 12% 
lax 191 I25 
PAT {%Oil-S) 514 8% 
UorS cash XTRL*, 110.5) 941 
D n s n e ~ R e I l ~ l  
Drrmd-E9uh Bl 248 

CII~~CC~Y.)SI~PU.BI ISI 

,~ ~- - 

('limalc Cli;~ngc Cclilcrs' Projcct 
I)evclop~~iciil T r ; i i n i l i ~  



C' GEP-CCS- ?\ Uwi&lndia program 
~p~~plca~en~rd by The Louis Rerger Group. 

a 
l l l C  

b ' 

I 
Key Financial Indicators .... 

Margin anafysis-GPM, OPM end NPM 
Return on Capital Employed (ROCEf 
Debt related ratios 

DebtEquity . NcAJTmDeM 
r Interest cwerage 

Debt Senrice m w q p  ratio 
Working Capital related ratios 

Current Ratio, Quick Ratio, inventory twnovw ihb 
average receivable bveb 

Equity linked ratios 
RONW 
EPS 

r Dividend payout ratio 
I 

r 

Never look at financids before reviewing the 
business 
Don't miss the 

Composition of the Board d Oirectas 
Direads  reporl 

r List d Bankers 
Auditor's comments 
Notes to accounts 

Recest the Balance Sheet to taka care the window 
dressing so as to reRect the bue numbers 
Cash is the King 
r Profir but no cash I 

@- 
I 

C'lim3tc Change Ccntcrs' Project 
I De\,elopn~e~~l Training 

d 



GEP-CCS: A Usaid!lndia program 
~ ~ i i p l c m c n ~ c d  by Thc  Louis Berger Group, 
lnc. 

February 25-26,20C '3 ' 

i~~-- 
Margin Analysis .... 

r(l UI. 
~ r n  xolmonr 
T*nr S I * s  7I.1 
Lns Ex&. r*lV -91 9 
Lid 6111 
0.w I.bW hc..7" D 
TOW ,mm. 811 .>I1 
E.P.nMu. 
Vunp" S!m .)51 *.s -tDY 
R l r  watru. mnw- lOID 

Srno(.l aru 
'- 
45% 

Pan. b.4. ratn 1012 
C w s u n u b  5lor.l 2M 
R w "  6 mhnnulw 65 
QC*s 151 

'2 
2% 

A h  Enpnr.r IU 1% 
s.mg ESP-I MI 6% 
rot., cost (I) wt nm 
EBlOTA ll-(-1) 1,w 
n a r w l r )  4m 
DOW- 151 an 

S= 471 
1% 

OprrOppolY C-34-5I Ut en 
o h r r a t 7 )  z t r  
GlaoQUR bmr D 
mr 1-76) 739 1 s  
T ~ X  19) n5 
PA, (,PI-.) It. 

-,--Eiq 
wmr srmzcnua (rots) 01, 

,% 47 
ann--P!* (A) 
W n d - E W h l B )  14I 
H., ..,h L C ~ Y ~ I S  n~5-1a1 #n 

1 -  @m, t 

I 
Understanding PBIDT.. .. 

(.li111;11c Changc Ccnlcrs' Projccl 
0c.vclopnicnt Training 

pL 
Balance Sheet Analysis )- 

* i 
A b. - 



O! GEP-CCS. -4 Uwlci/lndia program 
~mplrtncrlld by The L o u 6  Berger Group. 
l l lC  

P 

- 

Balance Sbcd W y s u  5 

biidmtanaing ~manciai ieverage .... 
w DebtlEquity or Gearing 090 t h u s  

Debt=All interest bearing liebiiities . 4015 + 
Reference Cspital (less than 3 yurr) 

+ 
C o n t i n g M ~ l i t e t o c p o r r t . ~  

w Equity= Ne(woRh 5683 - 
Revaluation reserves -1208 

~ e d r w m l u e ~  
I 

w Analysis of debt to include 
w Quantum d debt (relkcted by Mf 
w Cost of debt : foreign eunency vs deb 
w Maturity of debt 
w Details about security for deW 

- 
I 

-- 

ROCE- Du Pont analysis 

. 

Capital Employed:= Debt + Networth 
Diierence between Return on CE end Return _d CE 
R@CE= [(PBT+lnterertW(capital employed)] 

. 

R W E  = [(PET+ lnterest+De+pY(capital employed)] 

I .- - 
- .  

. - 3 

c a . I C h v  

P4 

6m"lC.p.- m 1 w  

I - 



GEP-CCS: A Usaid!lndia program 
implernc~~ted by The Louis Berger Group, 
IIIC. 

I 
Other key debt related ratios .... 

Net debt/Equity : Debt net of cash /equity 
{ 2087/4015=0.47 times ) 
NCcVTerm Debt 
{ 69513441 =0.20 times equivalent to 5 years 
to service debt ) 
Interest coverage =(PBT+interest +Dep-tax) / 
(Interest cha~ges) 
{ 1607/439=3.66 times ) 

Debt service coverage ratio 
(Net profit + deprecietion + interest) I (Loan 

installments + Interest) 

L 
Understanding working capital .... C 

Working Capital (WC) required for day to day 
working of the company 
WC =CA-CL 

CA=CL+Bank Borr (BB) 
+Margin money 

Current liquidity indicators 
Current Ratio (CR) 
CN(CL+BB+repeyments in 1 year) 
Banking norm for minimum CR of 1.33, which is 
equivalent to 25% margin money 
Quick Ratio or acid test ratio 
[CA-Inventories - Loans 6 advances)/CL 

A 

J 
Balance Shed ~nalysis I- 

,+. 



Y 

(;EP.CCS: A Usaid/lndia program 
I Implcmcnicd by The Louis Bcrgn Group. 

Y '7 
In,. 

I - - -- - - - - 
Other working capital ratios .... 

Inventory turnwer 

[InventoryK (Total cost of Production) *365 days 
Analysis of receivables 

Oualii of receivables 
K of r e c e i m b h  to aroup Eompnms 

Kdrecsinbbrmomth.n6mMhr 
Average deys r w a h b h  
r AeainMan-).366 Qyr 

Analysis of Loans b Advences 
Advance to group cocnpsniet 

r Others advances 

I 
-- - 

J 

I 
Analysis of Investments. .. 
r Investments with assdates m unfav- mas 

What we should do I 

r Examine perwnlapa d urquolsd bwnlmmh b W 
Examine Aaum from invertmMlb I Totd h u b m n E  

r E x s m i m B o d ; M h n d q U I ( e d t m r O m L l I ~ n * r  . Examino wristion in emowr* rrd ruhlr d 
-me~tmona p a r  to p a r  

i r - 
@- 



N O T I C E  F O R  THE SIXTEENTH ANNUAL GENERAL MEETING 
NGTICE is hereby given that the Sixt~enth Annual 8. To consider and if thought fit. to pass with or 
~ e i e r a l  Meeting of the Company will be held a1 without modification the following resolution as 
3.35 p.m. on Thursday the 30th August 2001 at an Ordinary Resolution: 
~ z m i r a j  Arangam. ~o.-492 (Old No. 574-A), Anna 
Salai. Teynampet; Chennai 600 006 to transact 
the following business : 

ORDINARY BUSINESS 
I. To receive and adopt the audited Baknce Sheet 

as at 31st March 2001 and Profit and Loss 
Account of the Company for the year ended 
3151 March 2001 and the Report of the 
Directors and Auditors. 

2. To d&k? diidend 

3 To appoint a Director in the place of Thiru 
J B  Dadachanji who retires by rotation. 
and being elgible offers himself for re-election. 

4. To appoint a Director in the place of Thiru 
P. Vedagiri who retires by rotation and being 
eligible offers himselffor re-election. 

5. To appoint a Director in the place of T h i ~  
Ambuj Sharma who retires by rotation. 
and being eligible offers himself for re-election. 

6. To consider and if  thought tit. to pass with or 
vithout modification the following resolution as 
2 Special Resolution : 

"RESOLVED THAT A.F. Ferguson 8 Co.. 
Chartered Accountants. the retiring ~ u d i t o k  

. he and are hereby reappointed as the Auditors 
of  the Company to hold office until the 
conclusion of Ilk Seventeenth Annupl General 
Meeting on such remuneration as may be 
decided by the Board of Directors plus 
reirnbursemenl of out of pocket expenses and 
levies such as service tax etc.' 

SPECIAL BUSINESS 
7. To consider and if though1 fit, fo pass with or 

without modification the following resolution 
as an Ordinary Resolution : 
"RESOLVED THAT Thiru C. Ramachandran 
be and is hereby appointed as Director of the 
Company " 

"RESOLVED THAT the wnsent of the Company 
be and is hereby accorded in terms of Section 
293(1)(a) and other applicable p r o v i s i i  if any. 
of the Companies Act. 1956.. to mortgaging 
and I or charging by the Board of Directcrs of 
the Company of an the immovable and mwable 
properties refating to Linear .Alkyl Benzene 
Complex of the Company. present and future. 
and the whole of the undertaking of the 

e 
Company t@ether with power to take wer the 
management of the business:and concern of 
the Company in certain events, to or in favour 
of IClCl Limited to secure Rupee Term Loan of 
Rs.10.000 fakhs lent and advanced by IClCl 
Limited together with interesi thereon at the 
respective agreed rates, inerest. compound 
interest, additional interest, lii&Jated$amages. 
commitment charges. premia on prepayment. 
costs, charges. expenses and other monies 
payable by the Company to IlClCl Lknited under 
the respective Heads of Agreement I Loan 
Agreement I Leners of Sanctibn I Memorandum 
of Terms and Conditions entered into I to be 
entered into by the Company in respect cf the 
said term loan." 
'RESOLVEDZURTHER that the Board of (I) 
Directors of the Company be and is hereby 
authorised to h a b e  with IDBI, the documents .. 
for creating the aforesaid mortgage and I or 
charge and to do all such acts and things as k' '' 
may be necessary for giving effect to the above 
resolution." 

9. To consider and if thought fit. to pass with 
or without modification the following resolution 
as a Special Resolution : 
"RESOLVED THAT pursuant to the provisions 
of Section 372A and other applicable 
provisions, if any. of the Companies Act. 1956. 
other Stalutory approvals and Subject to the 
approval of Financial Institutions, i f  required. 
approval be and is hereby given to the Board 





EXPLANATORY STATEYENTPURSUANTTO 

lka k.1 
The eosd d  Cneuas a) hzk Meem held M 2W, Mav ZGUi 

c m i m  his emier associa6onwiih T R  ia Chi+mm & his 
valuable coniribu:ion lo the growth 01 the Company. 
T h i r u C . l W m h a & m a M ~ h a  M ? % A & i r & d w  
S-  as F+ SeaeIary lo Gmemmenl d Tamlnzdu. 
k h m  Depwnen ~umg'ha remce in Governmen( he had 
h ~ s e n a p l l m j a n d ~ ~ b r e d ~ d C h a n n a , d  
~ P u U c I J w S e c i c r C o ~  

AS pec Srcbon ZB) d ihe lbnpmea Ad. 1956 (the Ad), 
~ h r u C ~ a p p m W a s M d l m a l ~ s h a l h c l d  
dhx upto Me neal AMud Generat bkeEn& The C a p m y  
h~nanedNobcederWon2ndLkAdhanaMeober  
pmpossThruC ~ ~ f a ~ l o h e ~ d  
hrsaamg~ajepoytdRr5rm-  
HMcethepmposed1- 

~ o n e d m e m e d n d h e ~ i n ) . a x a p r ~ ~ ) ~ ~  
n nrenskdy, Me r e & h  

A' " D  rm ., , pmp ?:a 3fwesi:J knn ka, zs per Me t e r n  md 
ccrdhs is lo be ~ u e d  4 an exten* d  f st MCgage Bn) 

sncematgaghgIhe*bymeheddilsmovab)ed 
mraat)e m e s  s &said in lm d  lClCl Ljniled w 
r q n d e d  ac dsmd -1 the ComFanfs PcWia I WakiW, 

26th May 2Wi 
Chrnnai - fiOO CZ4 

appw~a d he M ~ ~ I S I S  r-ed wde~ Se&n S ~ ~ ~ Z J  i t  LW 
CsmpanRJ A d  1956. for n2aIim d such milgags 1 chayar. 
H e m  the pw&d &&at. 

~aiedhe~ir~misinleresledinhere&6m : 
Item No.9 
The Company is plam*19 lo expand 2s U\B business mis 
based on Me m e  amptendes bj *Canpan), in the Llf 
business. khcw l c d k i ~  at GullCwpw&n k n d  Cam% 
in the MiWte Easl'RegiM ard in W he& Eh~i  Xi R*n h e  
been identified The Canpany K pmpcsing lo eset.W~ a NW 

* 
w e d  s u b r i i  m.&uriliuj which d be !he hws4mm am 
f u  the weiseac &ds. 
The above i n v e s e t  woub be funded hrm bar-&. 

~heaggq~ledk-baaadinksofaehaamnb 
la which guarantGs a secuet) so fz pkvded lo rdw bc&i 
caporate along '$th the proposed investnurd b te rnede 
w a ~ d ~ ~ f ~ ~ ~ S ~ 3 7 2 1 \ d P l e C ~ i e f  
Ad. i955 and lhddont bpCIoval d  the M m h S  by way 2: 
a specid fesdvlimal a gecsd xeeting is reqvirni 
Hewe he papoJed SpecU Resdubon. 

None cd the Onecrm d  Re Company b mma in hereskct.1 

Bern No.10 
it,a rde a3 ierwsitr'.ih ;f ;:rs::ii nsre corsoerj;r,r*;gait. 
r1U1 M;oduckn d vaicus a.ecme !o !k Ccrnca-2% A c t  ' I 5  
and alzo under C&xpcrale Caver2anc-? Cilidsli:es hlm*,'tK :! 

Ihe pk(icO oi cempwating the ~o~ 'Nh; le '&e~%pc*~s  '.as 
k a m e  pevalent arong most d the lealing mrporaes.. T*e 

a 
remnmlrm pay& by way d coni~iuan wcM te *i)hir: 3 5  

limits p m n i n d  wder the CowmiesAcL 195. 

Hence he proposed Speci2! Rerdutim. 

, b 
The Ncm bVihde+!4 Ciream m; te .cemd D te e x m e  :I 

4 
nkrested in lh.? resokW. d 

-9 



D 
DIRECTORS' REPORT 

b 
b m e  ~harehoIdeis 

The Chcbns have pkasiue h pcsenting thei 
Sixteenth Annual Repat on lhe busbies and 

-b operations d ywr  Company and the audiid 
Statement of Accounts for the year eMled 
31sl March 2001. 

0 FINANCIAL RESULTS 
(Rupees C-1 

ZOOOZOOl 19992000 

15133 14201 
ad Interest 

34.55 23.05 
I PrditafIer Interest -' 1lW 11896 

4289 35.40 
RoM Before Tax 7 3 9  d l  
P d i  fa Tax two 3250 
RoH alter Tar , -. 51.41 50.98 
Extraor- item . 63.02 - . - Transfer to General Reserve 63.02 26.34 
Balance Carned to 

'7 Bakncs Sheel 47.87 3000 ' 

@RATIONAL PERFORMANCE 
Linen Akyl  Benzene (LAB) Dhirion 
99631 MTs of LAB were produced as against 
87461 MTs durirg Bst year. IAR $01 

,. . Iheyearwashighestachieved~ourCcqmy. 
' I  Dvring the year thwe has been steep inaease 

inthecastsdwfothewrgeiniheworldd 
pias Onsaksgrcwth.e(iortrsn,kcussedto 
amcentrate in South and Eastern pat d our 
camby while expanding in the North markets as 
we#. Continuous efforts to s e d  the aDtmxn 
enabled the Canpany's pmthcts to be pahnaed 
WelbyIhearrtaners. Cvrrnbl.ar&sbakgy 
is being desgned Lo result h maxhmm demand 
growrh to ensure a bmg term pmpeck d iAB 
business. DuingIheyeatheLABelrpatswere 
6tMedtolheexkntdsupLnaMilable alW 
meeting the domestic demand. The foreign 
ercha*)e earnings 1.7rough direct expab were 
Rs 3960 Crores 

Epichbrohydrin (ECH) DIrbion 
3620 MTs of ECH .rere Groduced as qamst 
951 MTS d- OSt yea. The raie d ECH was 
restricted b Markets d Rmnenrive segments 
ody. due hi intemaiimal price -. me 
foreign exchange earnings Uvough ECH erpon+ 
was Rs.2.42 Crores. The htz&tcm d rn naer 
l o r A l y l d J O r i d e p o d v c b o n n E ~ p W  
for reduced fwump(m d ram*erialrard lor 
areasing the on *earn e(hoency has been taken 
up and me vanout adiv&es a e  m pmgrrss. 

Chlor Alkali Division 
26732 MTs of Caustic Soda and 18335 MTs d 
Ul-wa?ipmduceddu'ng Ihepersdimm 
27th September 2000 lo 31st Mach ml. The 
Chlor-Alkali business had to face pressure' 
on prices due to excess suppiy onr da~nd 
However international prices luve frmed up 
resullinghinponsbeamnpdaaer.ThhresuW 
in improvement in the price of caustic soda 
towards end of the year margh the s*uabon 
resulted in the softening of p m  of chbi-e honl 
Export d 63 MTs of Amnor*un CNorida rea&ed 
a total value d Rs.7.39 Bkhs. 

TAKE OVER OF CHLOR ALKALI BUSINESS 
The Management exploring varicus opliw D 
mprovetheECHbuslnessmmderedacgmwba, . . 

d CNa AM M s s  (CAB) d SPK: to be aLa 
asit\rouldpcovldebadnmdinlqFa6enasurirg 
chlorine suppl is to enhance the capaciw 
utilisalion of ECH plant and thereby reduce 
the cost d pcodudion d Em. 

M/sErnsl&YamgPrivdeLir&ed wemagaged- 
to do business valuation of Heavy Ckmicdr 
Division of SPIC. The unit was acquied al a 
purchase consideration of Rs.125 crores 
plvsInWnnelccrrentassek&barsrdthe 
payment w*l be made s p e d  over ?rro sG ha8 
years connwncing Ihe take over. The Iake over 
was eiiective from 27th Seplember 2000. 

Consubnts wefe dw, engaged br mapaa 
study in the unit and based on their 
recommendarion the business was taken over 
mth a reduced manpaver 



Increase in gross block of tixed assets following 
rake over of Chbr A J b Y  Unit provides for tax shie!d 
in the fonn of depreciation besides Savings in lccal 
taxes on supplies ofchkwhe. Plans are afoot :o 
instan a 18.8 MWcaptive power plant at Me Chlor 
AlkaIi Unit to reduce UE highcost of power incurred 
for production of caustic soda and chlorine. 

DMDEND 
Your Directors deciding to retain the same 
percentage of d i d  as pa8 in the prewus year 
have now recommended payment of dividend of 
25% on the equlty share capltal, arnountlng 
Rs 22.49 Crores. 

SAFETY. HEALTH 1L ENVIRONMENT 
Your Company continues to maintain high 
standards of safety. Ywr Company has won 
'Safely Star A d  from National Safely Councd. 
Tamilnadu Chapter for the year 1999 for good 
safety performance. Ako Your Cmpany has been 

. awarded National Safety Awards by the Ministly 
- of Labour, Government of ind~a, during UG year 

Your company had also implemented extenave 
preventive health care measures for the benefit 
of its employees. 

RESEARCH h DEVELOPMENT 
RBD efforts towards improvement in the 
manufacturing pracess of LAB is likely to 
matenalise soon which would help in enhancing 
the quahv of your Company's produck Your 
Company's RBD is actively pursuing development 
of a ecefrjendty process for Epichlorohydrin 
manufacbre. Ywr  Company is also carrying out 
cdbboratke projects in association with SPlC 
Science Foundation towards adding value to by 
products. Continued efforts of research & 
development are being taken on Sodium heating 
medium 

CORPORAYE OFFICE 
The construction of Corporate Offlce of your 
Company at Cenotaph Road. Chennai, a prime 
locality, is fast progressing and is expected to be 
ready for occupation during last quarter of 2001. 
The proposed corporate office located at a vantage 

point would enhance the image and presbge of the 
-pany. 

Y 

FUTURE OUTLOOK 
There is a good demand for your Company's LAB 
in the global market in South East Asia. Middle 
East and Europe. Your Company is planning 8 
cap- augmentation and hence is focussing also :$ on long term export contracls to ensure stable 

. f 
export volumes resulting from the capacity '' 

augmentation. The capacity exp+i pmg.rarnme -4 
of Normal Paraffin unit to 94,OM) MTs and L A B a  %9t 

unit to 1.20.000 MTs have been taken up and the - I 
engineering work is in progress. The '% Miipmcessor based D i i u t e d  Conbd System 
for LAB Plan1 has been upgraded to meet the new 
capacities of plant and also to improve energy 
efficiency. The utilities expansion to meet the 
requirements of the expanded capacity of tAB pbnt ,+ 

. . has been started. 

With measures taken for conibliiation of-ECH 
business: expansion of LAB capacity to retain our 
competitive edge in the domestic market, plans ~* are also afoot to implement projects in Mddle ) 
East. and explore avenues in South Easl Asia 
also with a view to spread our presence overseas 

t I 
and become a global player. 

INVESTMENTS 

(i) It was a ye? of mobdabon for Henkel SP!C 
India Limited, recording an impressive sales I$: P 
of Rs 301u~res  for the year (12 monthtj 
ended 31st December 2000 -pared b ) 

in the previous 
a maiden net profit 

of Rs 3.04 crores compared to the loss;bf 
Rs 5.87 crores in the prevmus year. 

(I) Petro Araldite Private Limited (PAPL) e. & 
achieved a turnover of Rs.64.60 crores for 
the year ending 3151 March 2001. PAPL'S &.I 
production and sales have stabilised during 
the year. While the turnover has improved. elir u* 

the capacity utilisation of the plant continues 
to be under pressure. Consequent to Ciba. 
divesting their -stake in PAPL in favour. of 
Vanlico Performance Polymers Private 

I 

L 

I 



Llrntel. TPL w a d  lhe right of firs1 refmal 
n rescecl of the shams Mld. executed a 
new supply agreement aner ossatm d the 
existing supply agreement for suppty ' of 
ECH :o PAPL and released Ciba of its 
~ a l d ~ ~ u d e r v a a D  
agreemenb In comideratm d pnmaure 
termination ol the various conlracls and 
SMT- me above menlmed rights a 
sun of a r d  Rs.63.02 Cmes was received 
as compensation hom CIBA Vantim is very 

@ keentomprovetheopwationsofPAPLby 
consolidating their epoxy bu*nea in the 
canby. 

(iii) SPN: URbic Power Cuporalion (Private) 
L i i ( S E P C )  hasobt;*led8lthestahRay 
Baranas for es- opnlm and 
maintenance of the heoject ncludiog,the 
Techno-Economic C!earance from the 
Central Elecbicity Authofity. The Indian * 
Financial Institutions led by IDBl have 

, completed We appraisal of Ule projecl. 

DEPOSTS 
I n v i e w d t h e i n u e a s e n t h e c o r t o t ~ l m g m e  
Fied Depm holbas. the Carpal dsoon(iucd 
accepting Fixed Depostls frem public md 
shareholders wdh effea bum M b g u s  2000. 
Howeverdepmilsaha6yreneuedandmah.ng 
alter 3rd August 2000 woukl be repaid m lhe &e 
dates. The 1- -1 d depcds as m 319 
March2001wasRs.5.0lcmer Olhiranamnl  
d Rs 2.63 m e s  is due br repaymerrl anng ihe 
financial year ending 31sl Mach 2002. The 
C o m p a ~ h a s n o o v e r d u e d e p o u s b u l ~  
deposits as at Ihe end d Ihe penod amanled D 
Rs 17 Iakhs 

EWLOYEES . . 
Human Resourre Dewbmd was given h s ~  
tIygivingwrghasistopepreangb/eo+kwmli 
sking. The,- h d y  beCeres in me 
amcepl of ,To@ Ou&y Mmagema aiawes 
andtheirplemenelPnd*b*h*louldbfhgabarl 
empklyeescheabom14*peceandbeyond. 

DoaawnsaeknghcldwIhGovwmnt Themduslnatrelatmnsanedungihcpenodros 
01 Tanulnadu and are awailng abcahon of n hoh hrel d 
Escrow horn TNEB to urpedte the popct 
activities. 

(mi During the year tbe name of the Company ol 
Van Onmww Mac Tank Tenr*las M e d  
w a s c h a n g e d t o V c Q a b . ~ T ~ L i n * e d  

@ lo reflect the change in the name of the 
promoters. The pcpct is depended b a 
I a l g e e r d e n t o n n l e ~ d l h e E m a s  
PortPhaseltfac*tPs,deararedwhichis 
s u  awaited from the Centra) &wemneni 
Negotiatms are on with Government of 
TahadubralbCandtandkNhepopd 
The pmpd is expeded to lake df as soon 
as the above mentioned activities-are 
completed. 

M The windingup proceedings d Standard 
MMor Products d InQa L M e d  by omcial 
bqubtorareunderwayansegventbthe 
winding up orders passed by the High Courl 
of Madras in C P No.2189 on 4th Odobec 
1996. 

. ~ ~ 

~ s ~ t e m e n ( p * * 1 9 k & t i o n a d ~ d  
IheemploVeesasreg*redunderSec(m217(U) 
ol the Gzmpames Act. 19% a endored as part 
of vle report 

MRECTORS 
~hechangesU@thadanrrednlheconposlm . . 

olBoaddDrrdpnfranhedaedWLkeacd 
R e p i  are given w. 

a) O n 2 6 l h D c c e m b e r 2 0 0 0 T h i u M . ~  
Nambsr.lASwasawpledasDiectan~ i 
place of R. Gopala. LAS. 

b) On16m~2001ThiuAmtujShamq lAS. 
was co-opted as heclot m the ptace d ! 
Thm L hhnan. LAS 

C) On 2c3h May  2001 the resqmbm d 1h.u 
Praveen Kurrar. IAS was acmpled On * 
same day Thiru C Ramachandran. was 
mdwted as Add~ImnaI hector 



The Directors also wlsh to place on record their 
appreciation of the valuable services renderedby 
Tvl R. Gopaian. LAS and L Krishnan. IAS, Praveen 
Kumar. IAS. during their tenure as Directors. 
Pursuant to the provisions of the Companies Act, 
1956 and the Articles of Association of the 
Company Tvl. J.B. ~adachanji, P. Vedagiri' 8 
Ambuj S h a m  shall retire by rotation and being 
elgibk offer thernsebes for re-elktion. The term' 
of Thin, C.Ramachandran shaR end at this Annual 
General Meeting and notice in writing has 
been received proposing his candidature for 
appointment as Director of the Company. 

DIRECTORS RESPONSIBILITY STATEMEHT 
In compliance with the provisions of Section 
217(2AA) of the Companies Act. 1956 (the Act) 
your Directors hereby confirm that 

(I) in preparing the Annual Accounts for the 
year ended 31st March 2001 all the appkable 
acaounting standards have been followed. 

(ii) accounting p o i i i s  were afbpted and appw 
consistently and made judgements and 
estimates that ars reasonable and prudent 
so as to give a true and fair vmw of the state 
of the affarrs of Ule Company as at 31st March 
2001 and of the oroM or loss of the Comoanv . , 
for year ended bn that date. 

(mi proper and sulfrdent me for lhe maintenance 
of adeauate accaifitina rec6mls in aumdance ~ - .. with the provisiiri'; of i i e  Act for safeguarding 
the assets of the Company and for 

i, preventing /detecting fraud and irregularities 
have been tak*. 

4.c 

CN) the Annual Accounts have been prepared on 
a 'going concern' basis. 

26th May 2001 
Chennai - 600 034 

CORPORATE GOVERNANCE 
The Corporate Governance Guidelines issued by 
SEBt are appkable to the Company from the 
Ananoal year 2001-2002 Many of the features rn 
the gurdetlnes are already in practice in your 
Company A Report on the cwpiiance d Cwpc+ate 

4 
Governance wrlt be furnished from next year t 
onwards and would form part of Annual Report 

3 
t 

AUDifORS 'Y3 
MIS. A F. Ferguson 8 Company apwnted as 4 , 
statutory auditors at the 15th Annual General 
Meebng held on 2'-' August 2000 retire at the 
conclusion of the Sixteenth Annuat General 
Meeting and are ermibk for re-appoinbnent 

4 
:'b 

ENERGY, TECHNOLOGY AND FOREIGN 
EXCHANGE 

Particulars relating to consewation of energy. 
technology absorption and foieign exchange 
earnings and outgo as required under Section 
217(l)(e) of the Companies Act. 1956 are d s e d  
as part of the report . . 

. . .. . 
ACKNOmEDGEMENT 
The ~anagemeni is grateful to the Gwemrnent 
of India. the ' Gorernment of Tamilnadu. 
Shareholders, the promoters. the financial 
institutions. consortium of Banks 8 Insurance 
Companies. Reserve Bank of India, Technology 
suppliers. Joinr Venture Part~ers. Statutory 
Auditors. Contradqs. Marketing Vendors 

8 
and valuep custwners !or the wntiniied assistance 
and cooperati6n. 

The ~ i k t d i s  also wish to oi their 
appreciation of the concerted *Forts by all 
employees in extending full sbpport to the 
Management in implementing various plans 
for the growth of your Company. 

L- 
for and on behalf of the Board of Dimlors ,* .- . . I 

..A - 
SHAKTIKANTA OAS 

CHAIRMAN 



AUDITORS REPORT TO TRE YEYBERS OF 
T W L l l A D U  PETROPRODUCIS lDQl7CD 

~*haveawMedlheattachcdbasncesheeld ~ d ) m c u r ~ . ~ e ~ s h e e t ~ m c  
Tamlmadu PeVoproducD Lmted. as at 31sl poM and loss aaam( de;* mth by ths 
wch, ZOO1 and also the poH and bst account report comply w ~ l h  the accountang 
k.riheyearendedon(MdabannexedlhereIo. SIandardsretenedamsub-recbon3(C) 
and report that d~e~b0n211dY1e~Canpar r1956 .  
I A s r e q r v e d b y l h e ~ a n d O m c r  ( e ) m l h e h t d o ( e n r e p r e s m ~ a t t o n s  

Cornpanes (Audits's Report) Order. 1988 received (ran the drectors as on 31st 
k s u e d b y l h e ~ L a w B o a n f m k n s s d  

Q 
SectDn 227(4A) d the Comames Act 1956. 

Hach. 2001 and Wen m record By the 
B c a r d d l k g q r e R p a t I W i h e n m e  

r r e n c t a s e m l h e a m e m a ~ a , l h e  d t h e d i r e  h ~ e s o n 3 l s t  
matters -ed m paragraphs 4 and 5 c4 the March. 2001 (ran beng app- H a 
sadorder. dredw m hr d secbar 274 (1) (9) o( 

2 Furlher to our comments in iha annexure lM-Ml1956: 
referred lo m paragraph 1 above. w e  report --. (0 in our o m  and to the bcr( ot our 

? I M I  1 ' 
(a) we have oMained all ihe inkmalh and 

explanatkpstwhich to the best of our 
t m d e d + ~ n d w € Y e w e r e h P l e  

i plip6se~dwiaudit: 
. . . , . . ( a ) h c u ~ p o p e r ~ d a a a n t a s  

required by law have been kept the 

I company, so far as appears from our 

. I  examMtm of books : 
(c) the balance sheet and the prolit and loss 

* -nl de l l  with by this repat are in 
agreement with the b W s  of account ; 

Place : Chennai 
Dale : mMaym1 

information and according to the 
e ? z k d m s p i n n b u s . ) l e a a a n b ~  
m e i l b r m a b o n ~ b y t b . ~  
e l 9 5 6  in Ihe nmnermauw U,d 
&eabueandfaiwiew. 

(ii) ir. !t2 case of lhs prof11 and loss 
a a 3 u r t d i h a & ( o r D p ~ m d e d  
or: U w  date. 

- F a  AF. FERGUSON 6 CO. 
chaltemj- 

1 Annexwe retened to in prngnph 1 of the report d even dab. o( Ih. audn~o to (h. 

01 Tadtnadu PetroproducD Limited on U I ~  accounts tor UN year ended 3111 &h. 2001. 

I. The cwnpeny has maintained popr reconls aoaxaaSe~(hispqlramne.&arti,bad 

I showing~par6u3asncludingquanbltatiw assets b e  been *eriTmd by ht 
details and situation of fired assets. The nranagemnt lhe year and m se~%W 
company has a programme of physical discrepancies have been noficed on Such 
ve&abn of bed assets wer a perpd d 

0 three years which is. in our opinion. 
reasonable havng r q ~ l r d  to Vie size of the 2. ~m d the rued assets has been revalued 
company and the nature of its assets. In during the year 



3. Physrcal ver~ficat~on of stocks of finished 
goods, spares and raw materials was 
conducted by the management during the year 
and, m our opinion, the hequeny of venfmlia, 
was reasonable. 

4 Procedures for physical venficabbn of stocks 
followed by the company are reasonable and 
adequate. commensurate wllh the size of the 
wmpany and the nature of lts business 

5. No material dlxrepances have been noticed 
on physical verikation of stocks as compared 
to the book records. 

6. In our o&nion.-the vaAdtion dSb% is fair 
. and proper in accordance with normatlj 

accepted accounting principles and is on the 
same basis as in the previcus year. 

7. The company has not taken any loans. 
secured or unsecured; fromcompanies. firms 
or other parties listed in the registermaintained 
under Section 301 of the Companies Act. 
1956. where the rate of interest and other 
terms aid brdltions are prima facie prejudiiid 
lo the interests of the company. We have 
been informed that there are no cwnpanies 
vnder the same management as deiined under 
Section 370(1-8) of the Companies Act.1956. 

8. The s,ompany has not granted any loans, 
secu@ or unsecured, m companies, fim or 
olheriparties listed in the register maintained ~'- 

under Section 301 of the Companies Act. 
1956, where the rate of interest and other 

'- 

tefmqmd con6dkx-s are prina facie pejudlcii 
to th8-interests of the wmpany. As refened 
in paragraphp) above, we have been infwmd 
that there are no companies under the same 
management as defined under Section 370 
(1-0) of the Companies Act.1956. 

9 In respect of loans and advances in the nature 
of loans given by the company, where 
stipulations have been made. the parties are 
repaying the principal amounts and interest as 
slimlaled or as rescheduled 

10. In our opinion and according to the infarmation 
and erplanalicns given to us and having regard 
to the explanations that someof the items 
purchased are of a special nature and for .-? 

w h i  comparative quotatiom are nol available, ! t  I r 
there are adequate internal control procedures 
commensurate with the size of the company 

3 
' . t  

and the natureof its businesswith regard to r 
the purchase of sloes. raw-materiak indvding 
components, plant and machinery. equipment 
and other assets and for lhe sate of goods. - 

11. According tothe hformation and exphations 
given to us. the transaclion of purchase of 
goods and materials and sale of goods. 
rnateriak and services, made in pursuance of 
contracts or arrangements entered in the 

3 
register maintained under Section 301 of the 
Companies Act, 1956 and aggregallng to 
Rs.50.000 or more during the year in respecl 
of each party, have been made at prices which .;. 
are reasonable having regard to the prevailing 

$ ;.'q 

market prices of such goods. materials or ' J 
sewices or the pices at which transactions for ,. 3 
simhr goods or services have been made with 
other parties. 

3 
rl 

12. As explained lo us, unswviceable or damaged 
stores have been determined by the 
management and., where required. adequate 
provision has &$made in the azcwnls for 
the loss arising on; ms so det-ned There 
were no unserviceable or damaged raw 
~ t e r i a b  and finished goods. 

13. In respect of depsits accepted from the 
public, the company has complied with the \ 
provtsions of Seth %-A of the Companies 
Act. 1956 and the Companies (Acceptances 

% c 
of Depostts) Rules, 1975. 5 I 

14. As explained to us, the company IS 

rnamtaining reamble records fw the sale and 
disposal of reallsable by-products and scrap. k! 

15. In our opinion, the company has an adequate 
internal audit system commensurate with iS 
size and nature of its business. 



I i 6  We have broadly revtewed the books of 
rn accaa mainfamed by the company n respect 

u pchh:s where pvsuanl D the Rubs made 
ky the Central Government. Vs mamlenanie 
of cast records has been prescribed under 

I Secbon 209 (1) (d )  of the Compantes Act. 
1956 Weareofiheopnon~lpnmataoe 
thepescnbedaccarSsandRoord5havebcen 

m madeandrrrangned WhavenolhoRver. 
made a detaaed examnabon d Um recards 
wdh a view lo d e t m  whelher they are 

@ accurate M  no^ 

P 
17 Accord~ng to the records of the company. 

I provident fund and empbyee state inwrance 
dves hare been rq)u8r)y depoUed me 

I year with the appropriate authonbes . 
18 A c w r d ' i  lo the &lion and explaM6Dns 

given to us. there are m wdikputed anpu?Lf 
payable in resped d incometax. =*tax. 
sales-tax,custaasdulyandenisedvtywhkh 

2 

1 
1 

Y 
F1z:e Chennal 
Oa-e 26th May 2001 

P .> 

I 

m 

are wt+tan&19 as a, 31Sl ~nh .  ZOOI ~r a 
period of more than s i ~  months ban me dB 
they became payabre 

19  On Ule basts of examnabon of books of 
-tcamedatltryusnaccDldrrcrlh 
generay accepted audmng pmcmces and 
according lo the m(ormabon and e- 
given to us. no personal expenses of me 
enpfoVees or d n m  have been ds?)cd b 
Lhe prom and loss accocnl omer ilpn most 
payable under contradual obLggans a n 
accordance wtth the generally acceplcd 
bus~neu practice 

m. TheamvamyisrmaSahdusWCarpanl 
within the meaning of clause (0) of sub 
seam(l)dSeclim3d1he~kdusbial 
~ompaMs(SpecidPmvams 

. . 
)kt lW. 

21 In respect of gmxk baded by me carpar* 
lhere were m damaged s(oc*s 



BALANCE SIEEET 
As at 3151 March. 2001 

SOURCES OF FUNDS 
Shareholders' Funds: 

Share Capital 
Reserves and surplus 

Loan Funds: 
Secured 
Unsecured 

TOTAL 

APPLICATION OF FUNDS 
Fixed Assets: 

Gross block 
Less: Oepreciatbn 

Net Block 
Capital work in progresslAdvances 

INVESTMENTS 

.:.. ? - -  - 
f"$ - 

(Rupees in '000) i 
As at As ai ':f 

March 31 March 31 
SCHEDULE 2001 2000 1 

i 1 

'-42 
1 899,715 899,715 ' .1 ,.x 

2 4,763,181 4.049.607 - r 

3 2,259,936 2.086.667 
-t . . 

4 1.755268 1.406.272 a ' % 

9,678,100 8.442.261 

' . .  
5 ... .$ a 

10.941.635 9.516.252 u 
4.850.324 4,238.701 

6,091.311 5.277.551 
216,562 47.564 

,t 
Y 

6,307,873 5.325.115 
6 781.546 772.180 

;t 
CURRENT ASSETS. tOANS AND ADVANCES 7 

Inventories 1,087,016 768.438 
Sundry debtors 483,090 97.495 b@-?"- Cash and bank balances 1,927,826 1.199.792 1 f 

' 856,979 1.551.324 /' $9 & & 
Loans and advances 

4,354.91 1 3.615.049 

~ess: CURRENT LIABIL~TIES AND PROVISIONS ti 62 +: ~. 

Current rmbilities 1,424.580 - 1.136.694 
Provisions 341,650 219.036 

1.766.23g 1.355.730 
Net current assels 2,588,681 2.259.319 . 
MiscePaneous Expenditure (Note 8) ; ,. 85.647 -> 

(to lhe extent no1 written off or adjusted) 

,?iB 
-7 

TOTAL ; 9,678,100 8,442,261 
q m  r$, 

Notes :o the accounts 12 e 
Per our report of even date attached For and on behalf of the Board 
For AF .  FERGUSON 8 CO. SHAKTIKANTA DAS Chaiman M.B. GANESH 

k! .> 

Chartered Accountants Dr. AC. MUTHIAH Vice Chairman Secretary a '  m 

H.L. SHAH 
M. MADHAVAN AlAMBlAR D k t w  

Partner 
AC. CHAKRABORITI Director & 

D. ARUNACHALAM Managing DirecMr 
Place : Checnai P. VEDAGIRI Finance Director 
Dale : 25th ?day 2001 

1.1 



23OBIT AYD LOSS ACCObJT 
:f# W.C yes: +?ded i f  j# 'Js~L-.?. ZCCt Yea; endeo 

Marc* :: 
SCHEWLE 2tOi 

iNCGYE 
and services 7.141.669 

w h r  home 9 in.ui 
7365.2 00 

EXPENDITURE 
~arnda%ring and other emenses 10 4.M1.252 
f xcise duly 910.616 
rrsrssl c!c. (Net) &: , m a i t o n  lor lke yeer 11 611.826 

344308 

Less: Credit (or Knant wilhdr- 
-from r e v a l u a h  reserve - 

. . 182.924 - 
428.902 

6.526.078 
PROWl BEFORE TAXATION AND 
EXTiUORDlNARY ITEM 739.1~2 

.Frovision for lax (net ol Rs. 10.000 
. p s m d s  in resped d earlier yea) . ih5.000 

PROFIT AFTER TAXATION BUT . 
SEFORE EXTRAORMNARY ITEM 514.*22 
E.xlr~ordnny nem ( m e :  t) 630.248 

PROFIT AFTEX TAXATION AND 
EXTiV\04DlNARY ITEM - 1.144.370 

-ais:sr;C 'ran iv#esc?"t  &cvsr.ce :;ese?e aMnl 17.500 
c z ! y r a  tra-hl tuar jOO.i)EO 

NAOUNT AVAllAaLE FOR APPROPRUTION 1,451,870 
4PPRCPRIATIONS 

@I 0r:dends 
- lntehn - 
- iial ipmpcssd! 214.929 

T 3 <  M mnds =.%a 
iramsief lo -lure redernpion reserve 125.000 
Trws!ef lo pmrd r e e m ?  630248 
Sdance c& lo baksce she* 478,750 

1.481.870 
'.::es lo !he accar;;c 12 

F? AF. FERGLiSON d CO SHAKTlKANTADAS Chainen H.B. GANESH 
;.w~teed Mcounlants a ~ c w n i t m  MO- =W 

Hi S W  
M MWHAVAN NA)lsWR ~XIIK~Y 

F+?rw 
AC C t J m  

0 A R U W H A W A  -Diedcr 
-,- . rpenu P. VFWIRI inaxe D R ~  



SCHEDULES 
SHARE CAPITAL SCHEDULE - 1 

(Rupees in 'OGO) 

AS at 
March 31 

2000 

As at 
March 31 

2001 
Authorised 
20.00.00.000 equity shares of Rs.10 each 
ksued 
e.99.76.899 equity shares of Rs.10 each (Note 6) 

Subscribed and fully paid up 
8.99.71.474 equity shares of Rs.10 each (Note 6) 

RESERVES AND SURPLUS SCHEDULE- 2 
(Rupees in '000) 

Transfer to Balance 
pmfit and as at 

loss March. 31 
accwnV . 2001 

deductions 
during the 

year 

Balance 
as at 31st 

March. 
2000 

Transfer from 
profit and 

toss 
account/ 
additions 

during the 
year 

Capital reserve 

Securities premium account 

Debenture redemption 
reserve account 

lnvesbnent allowance 
reserve account 

Revalualh reserve account 
(Note 12) 

General r e w e  

Profit and loss account 

(3,932.748) (599.783) (482.924) (4,049,607) 
Figures in brackets relate to previous year. 



SECURED LOANS SCWULE- 

As at AS a( 
brch 31. 2001 Yach 31. 2m0 

Loam from imacial intrih*ims 
Termbans(Amwlllduenithinmyear 1.533.6Y) / 837.421 
Rs.209.882 moutands 
(Previan year Rs.257.305 maaands) 1 . 

Loans horn ba*s 
T e t m l o a n s ~ ~ w a h * l m e y e a r  4to.n2 / 577.093 
Rs.205.286 WNS.W& "a (F'revious year Rs.192.364 Lhourands) 

Olhen wmll twm) ~ . .  51.447 372.152 
N m  convertible debenua . . ~ 

~ . .. 276.667 2?&s 
US).¶W 2.oas.667 

Note: 

. . 
1. Term bans tmm (haMid hM&a%s d Rs.533.650 hovrandr @nvbur yea Rr637.422 -) 

and ~ o n v e m i e  debenhra trom linancid ins- of Rs.26.667 thousands, @re- yea 
Rs.50.000 mousands) and bmhs d Rs.250.OW haasnds (pHious year Rs.2SO.mO ) 
u l a 2 . 4 a n d k ~ k e ( a ) a r e 5 ~ ~ c d 1 b b e w a r r e d ~ a ( L s t ~ ~ 6 e p m i l d ~ o ( S  
u*, company's WmovaMe propatias. both p r d  and b l u e  mnkbg paOarwr -nteiia. 
W M ~ S d l a ~ ~ ~ ~ l t o b ~ ~ a h l ~ d j h  
compan@ movables (save and except b o d  debts) imbdmg nsriD)e nra-bwy rpam. (mh md 
a c c e ~ s b ~ p e s e n C d ( u h r e , n r t r j M b p i a c h a r g e s ~ l ( o b c ~ n ~ d ( h c  
Company's bankers on immtom. Do* debts and other movob)a br secuing the bmudngs k 
me Mi capi(al regciemenh.(see also W e  5 kbr) 

2 Cum loans hmn banks of Rs.39.047 lhwsnds (peviaLc p Rs.372.152 lhaaur2s) are serued 
b y - b y w d  c h a g e m * l v e r * a i c s b c m o n h a d a n d i n ~ b o o L a b b i l d o h a  
receiMMes bofh presenl anj Mue and an smnedW be racued by way d vcmd dmge m S 
innovab)e properlies bdh present and *hre. 

3. a) 17.5% debenwes lor Rs 3?.000 rs redeambls'in 24. b&nems oarnmcir) 
frwn 1st April. 1996 (Rs 26.250 thowands redeemed) ud 17.5% debenkres fm As 100.000 
thousands and 19.6% debenlures fcr Rs 10.000 Uwusan6s are redeemable in 24 gprledy 
etalmentt commencing is( Odober. 1996. (Rs 17.683 maaandr ndnmcd). 

b) 13.50% debenlures f u  Rs 170.000 Uloupands are redeemable in (hee .mud *uWmenls 
c D m n e w i n g b a n 2 0 1 h M a y . z a n m d 1 3 . 5 0 Y ~ ~ R s 8 O . M ) O ~ a e ~  
i n t h r e e a r m a ) i n s t a m e n b w m m m & g f m m ~ ~ . 2 a n .  

4. Term loan ban bar*s hc*des utnnd ammacisl bonm*qr hm ba*r d %.410.572 lhOlDllQ 
(pwious year Rs.577.093 maaandr) rrhich is  suived (atb/acl lo pria c n Y g c l  s u e d  in WW 
1 above) by movaMes b ~ 4  no( Linited b morabk Mhinmy spm. bmh md -5. 

Iixtues. aulomobiles. bucks and al Lindr ol mou- pesenl and luhn S u b i u l  Co pia -5 

d e c U l o  be ueaed in of bsCr la the k# rapW Rqinnab. 

5. L o a r s ( r o m ( i n a r e l i n s M a i D n r ~ ~  iupee l n m ) o a d R s . 1 . 0 0 0 . 0 0 0 ~  (perour- 
R s . n i l ) ~ i s b b e s g u e d ~ a ( * s ( m a ( p a g e m d c h a g s o n ~ t h e - ~ ~ ~  
properlies of the LAB plan1 both p e m  and future, and nn*ing pari pasw wilh lhe loam snd 
debewes stated in note I above and 6 Itsther seared by a ~dec&p of a he shaes heLl by 
the c o m w ,  in Hcr.i21 SPlC lnQa Limited 



UNSECURED LOANS 

I 

c 

SCHEDULE - 4 
e' 

(Rupees in 'OClO) a" 
As at As at 

March 31 March 31 9 
ZOM 2 m  y. 

Fixed deposits 50,053' 58.747 
Short term loans from banks 5'v'm , 150.000 
Short term loans (from other tinan banks) 100,OOO - 
Floating rate convertible notes (Ncta 4) 1,138,864 . 1,112,788 
Housing Devebpment Finance Corporafion Limited 

9 - 
81,351 84.737 

Cornmerchal Paper" 335,000 . - 4 i 

1,755268 1,406,272 

Includes repayable within one year Rs. 26,258 thousands (Previous y6ar RS. 31.191' thousands) 
" Maximum amount outstanding at any time during the year Rs. 335.000 thousands (Prevwus year 

Rs. 330.MX) thousands) 
1 ,  65 
e ' \  

FEE0 ASSmS SCHEDULE - 5 5)  
Y 

(Rupew h 'KO) 
.L 

;.L \: ; 
COSINILUATDN DEPRECl4TIOM - NET BOOK VALUE L 

CesuWm *5 at AM&& Dedudo~I Ls at ~r at ia  Le Dodwk+xI ~ l r  at AS * *I 21 
31.3.xWO AoWs(aP.7D.4djurbnenh 31.32001 31.3.2000 year AoWshnenb 3 1 J m 1  31.3.2001 31.3.2000 

"] 
r. 

Land ~230.208 15 a16 - 2.56.021 - - . - 255,021 2a.208 PS 
Suldjr 311.246 100.463 - 411.709 66.523 8.177 - 75.100 337,609 245.323 ':I 

i 
- @ 1 . )  ! 

F%nl and macilinezy 8.199.3a2 1.268.519 - 10.167.911 4.134.029 597.090 - - 1,731.1lS 5,436.786 4.765.353 

F h r e s  and htuer 10.515 3.970 55 1 2 . m  5.571 mi  > 6237 . 6.689 ' - i944  
m 

:':.. . 
Mlia andaherewipxml 45624 2516 90 55.050 24.311 1.451 20 It.772 26.278, &&I I 

I - ~ - 
vehicim 8.677 1 9 . 1 ~  a 7  27,415 1.819 ms rra : 5,4r  ' new 3.89  

~ - -- -~ 

r !! fi  
Ship. - 8aiu 9 . W  - - 9,WO 3.018 562 - 3.W 5920 J.582 

:. 
9.51S.252 1 . 4 i 5 . 8 ~  516 10941.635 4.238.701 611.825 2(U 4,850,324 . 6,093,311 

J:: 
, . j ,  

Praiour year 8.721.639 794,856' 443 9,516,252 3.701.075 537.777 151 4336.701' 5.277.551 - I  I 
CwiW * a k  in vqrers 
m*lding advances agalnr~ ? r P r  
capital npmditure 116.562 17.564 . . 

b I 
6,307,073 5,325.1 15 , - . 

.WTE. 7 

Wdes rm addlanr 2%. 17.5a9 Bauands M, w u n l  d u c k w q e  Wbabn [Preriws yew nel dele& d Rs. 31302 Ibmandr) t r 
i m 

,- 
i2, 

% - I .Lj 
i: r 

I ti 9; 
:, 1 
.j 

I - 
3r . : I  J. 1 -- . 

I 
i 



SCMWLE - f 
(Rupees n Da: 

h 

Q 
Long Term hmtmmts 

1 Shares, debentuns and bonds. 

I Trade (at cost) (auOled) 

i ~en l re~  SPIC huila L m e d  

II @1.,,,., ,, W e s  of fi 1, - ate 

'r tr  Slandd Mbr Products d bda L-rmed 
40.00.000 Equily shares d -10 eacJ~ 4wW 

iB Less. PRmvonfordmmubonnva*, I. 4o.m 
1 ~ ~ B a n k d b l d i a  - 

5.48.800 ( penars rear 3.43.000) E m  spares 

m of Rs 10 each. (2.05.800 shares ab3kdaSbmo 
dwng * year) MSsO 

T-NeuspnlandPapenLini(ed 
14.90.000 Equty shares of Rs 10 each 163.900 

m Trade (at cost) (unquoted) 
1 

Peb'o Aral&te Pr~ale Llmted 
13.68.000 equity shares of Rs 100 each 136.SW 

I Gulf Pebopoduct Company E C  . Bahram 200.000 eqMy 
shares of one US d o h  each (acquied dunng lhe yea) 9Wc - 
Non-Imle (at cosl) (Quoted) - 

I IDBl Bank L i i  
2.58.100 eqtdy shares of Rs 10 each 4.64s 

I 
Norrtnde (at cost) (Unquoted) 

SBI Mutual Fund j 3 . 3 O . ~ ~ o f R s l O e a c h ~ R ~  

- 
I pnce Rs 3.194 Onnands ( p v w s  year zoo0 

h Rs 8.336 thwsards)] 
m* 

nggregace * d unquw 148,165 a AsgepaaMLRdquotednvesbnents 653- 
Marlre1 Mkfe of qvoled mesbnents 734,0l!, 

I 



.- 
0 

CURRENT ASSETS, LOANS AND ADVANCES SCHEDULE - 7 m 
(Rupees in '000) 

As at AS at 
March 31 March 31 0 

7 
2001 zcm 0 ,  I 

A. CURRENT ASSETS: 
Inventories 
Stores 267,319 214.670 

P 
G 

r 
Lwse took rn 

317.875 
903 

Raw materials 2i3.543 
Work in process . .~. 

52,625 28,859 
Finished goods . 448,420 298,463 

6r 
1 

1,087.016 
. .  . 

766.438 
Sundry debton (Unsecured) '..? . . 

Outstanding over six months ' ' . 
' - . 

Considered good 162,318 24.206 
( 1  _ 

Considered doubtlul : 34,994 26.500 Q 
~~ . . . 197.312 50.706 

Outstanding under six months 
C;S' 

.. 
Considered good 320,772 73.289 

518,Ok!d 123,995 
9 
. . 

LessiPrGiii in for doubtful debtj (includes' i 

- Rs:3.494 !houinds on lransfer of business) 34,994 26500 mi .> 
483,090 97.495 i 

Cash and bank balances 
.a 

Cashandchequesonhand 65,012 122 
-I 

rn 
Wth scheduled banks: - ,  

On current accounts 171,450 97.597 
On deposit accounts 465,590 4.824 1 
On margin money account 371 - ' ,  371 

@ ,J 
. ~ '+" 

m 
\iVilh noq4yheduled banks: .' 1 

On deposit account with Bank Leu 1,225,403 l.di&.878 
(Maximum balance at any time during the 1,927,826 1,199,792 j 
year Rs. 1,225,403 thousands; 
Prev:ous year Rs. 1.248.956 thousands) . . 

r'. 

1 
I 

8. LOANS A'ND ADVANCES: .J, @ 

(Unsecured. considered gmd) 
Adyances recoverable in cash or in kind 
or for value to be received' 832,234 1.425.363 
Balances with excise and customs aulhorities 24,745 125.961 I 

856,979 1,551,324 ' I 
4,354,911 3.615.049 J .  

Includes due horn an officer of the company Rs.222 thousands (Previous.year Rs. 241 thousands) "1 
Maximum amount outstanding at any time during the year Rs 241 thousands (Previous year Rs.257 
thousands) i 

'2. 



CURRENl LIAB-S AND PROYIS)(mS 

I 

A CURRENTLlABKllES 
Acceptances 
Smdryaedibxs 
- Total outstanding dues lo snd scats 

indusbial undertdmqs 

1 B. ,PROVISIONS 

I 
9rOpceddivaend 

Taxatan (net) 

Scrap Sales 
Oivaendfomlrads- 
Exchange Mfemce (net) 
Miss-inavne 



Raw materials and btermediates consumed 
Purchase of traded goods 
Stores and spare parts consumed 
Utilities consumed 
Power and fuel 
Licence fees 
Payments to and provisions for employees 

Salaries and allowances 
Conbibution to Provident and other funds 
Staff Welfare 

Travel and conveyance . . ~. .~ . 

lnurance 
Rent . . 

Rat& and taxes 
Repairs and maintenance 

Machinery 
Buildings 
Others 

i 
Sf HEPJULE - : O  !3 
(Rv;ses in 'CCC) 

 ear ended Y 35i e&er < f 
March 31.2001 March 31. 2C.C'. 

-9 

Discounts 
Conmussion 
Frei9ht 

"Closing Stock 
Work in process 
Finished goods 

~weitors' siltins b e  
Pmvisi i  for dcubtfui debts 
Loss on saWscrapping of asse!s (net) 
Miiellaneous expenses 
(Increase) I Decrease in work in process and finished goods 

itopening Stock 
1 '  . Work-in process 28,859 

Finished goods (including Rs.22.174 thousands 
taken over on tra~sfer of business) ' , 320.637 

Less : Cost of internal transfers 



est. ht& ncOm 

on bank and nlercorpoate depowb 
(T% deduded at source Rs 5.861 marsanQs 
(Revirus y e a  Ral5 143 lhmsmds)l 
onolhen 

Year ended 
Wamh 31 

mar 

saQnnE-1i 
IRuPesnWO) 
Y e a  ended 
M 31 

m 

- 

WTES TO THE ACCOUNTS FOR ME YEAR ENDED 31ST YARCH 200l SWEDUE - 12 

1 ACCOUI~RK~POUC~ES 
The acau& are prepared under Ihe hatrncal axl mnvenlron (except tor r=ua*abon d certilr Wed 
assets as slated belorr) and matefmBy Eanplr rnVI We mcdatcrf -1irg standards a+ued by VR ' .Instme of Chivlered jkxcuman(s of indm 
The wgn,hml aawnhng pobues tollowed by the cornpay are as stated bebw 

6 I. mcEDMsETSAND DEPRECUTW))I - 

e lo ib &&& conmbon for & h e m  use. C& assebhave been 1rk3ist 
Uarh. 1996 ad the resullanl wrpln has been added lo the cost of the assets. 
D e p r ~ i s p o v i d e d o n a p o ~ a t a b a s i s . 6 o m t h e d g e h ~ s  havebeenmtdedandplb 
use. on a sbaight line memod at b e  rates and in the mamer spffilied under Schedule X N  d ihe 

Act 1956 except as stated bebv 
B a s e d o n a ~ ~ ~ m c P a a d  t I y ~ m a n a g e m e n ( I h e k f e o f t h e ~ a n d ~  
u s e d ~ U @ E p i c h b m h y d m p k m t t . a s b e e n ~ a s  lOyeanasagakst18p~~~fcnpred 
baxd on d e p e c i i  rates s p e a k d  n schedule X N  d me Cunpaniis Ad.1956. Comeguendy 
depeciation on (he said p l a t  has been pronded axor-. 

Fweign -- -lies (inuned for 01e acqu&m of fued assets) are IrmsWd a erchange 
r a l e s p w d i n g o n ~ h e t ~ n g b a y o f l h e a c a c c u r . t i q y ~ ~  T?~kss~gainansingwldIhe  



.said translation is adjusted to the cost of !he asssts. In case of forward ccntrac!s.the translation is -, 

done at ionvard contract rates and net gain or loss and the fcrward co& premium is also adjusted 
to ;he ccs: cf :be assets. Gacns or losses cn acccunt of cancellation of fo r~ard  cover contrac!s are 
also adjusted :o the cost of the asset. i. .- 7 9 = 
other foregn currency receivableslpayables are translated on the same basis as above and gain or 
b s  arising oul of such translation and forward cover premium are adjusted to pmfit and bss -t , 

. . Ill. INVESTMENTS 
- ~ i 

:f, 
Investments are valued at their acquiiition cost. Provision for perminent diminubon in value has been 
made.wherever necessary. .- 1 

!. 

rv. ~NV~ZNTORIES a ,.3, 
Inventories are valued at lower of cost and net realisable value except stores and loose tools. which 
are valued atcosf  The method Of determination of cost of various categories of inventories are as . 
folkws: . . *  . 

a, Stores a@ loo* t ~ l ~ ~ ~ t ~ m o v i n g  weighted average rates. , l)r 
. . .. . . . 
h Raw materials.?t &ving.wighted average rates I annual average rates. . 
c. MFork-in-process and finished goods - Full absorption costing method. ' -! Y 

-, 
V.. REVENUE RECL?GNmON. - . - . - 

. ~. Sales~is recognised atthe point of despatch of materials to customers from plantand stock points. 
'6 I 

vr. RETIR~ENT BENEFKS . ~ . E; .:* . 
Contribution to provident fund is made monthly, at a predetermined rate. to the p;iovident~hmnd trust ' !. 
and deb~ted t o  the profit and loss account on an accrual basis. The company hab,an arrangement 
with Life Insurance CorpO@tion of India (LIC) to administer its superannuation and-gratuity schemes. '6 . I 
The premium paidlpayable as determined based on actuariat valuation carried out by LIC, is debited 
to the profit and loss account on an accrual basis. Provision for leave encashrnent on retirement is . ~- ~ ~ 

~~~ 

made on an actuarial bask. ~- 

'3.- C 
\ill. CONTINGENT L~ABIL~ES. :T 

. All liabilities have been provided for in the accounts except l iabi ' l is of a contingent nature, which @ : -_1 
Ey 

.. have been disclose@ at their estimated value i&the Noles to the Accounts. . . ~ ~ 

2. .Th&-cornp8ny has acquired on 27th September 2h. the Heavy ~hetnicals Division of Ws. &them 
ie 

a 
Petroche&al.l.ndus~s Cprporatii Limited for a purchase conside~tion of Rs.1.068.269 thousands 
as per ihe details given below: 1 - , 7 8  oft  

( R u P = ' ~ )  @I ' ,, t+y 
+)'. 

r, *'+ 
Net Fixed Assets 1.2YJ.MM (' vV ' ,'q-' - -~ -~ =~ 

Net Current Assels 203,762 \%*' . ;  fi 
5 

Less : Secured loans 385.493 
. .& 

Purchase consider-ttion 1.068.269 L 

. iC 

The resuns fcr the year include the results of operation of this Division f r h b i i t h  September 2M)O. LL 2 - 
-... 

21 
, .& 

' t  

l . j  I 

-' 
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I ;I 
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D 
Y g Consequent lo C i  India Private LMed (CIPL) divesting theR state in Peb AmMe Ptivae Lir*ed 

:PAPL) n favou of Van- Perfamulce Potymefs Pnvale W e d .  he CarVan). had to aye b .raive 
right of hl in respect d shares sought b be sold. cessatbn d eur6ng lupp)y agreement 

b : IOT SUP* of -dtin to PAPL b be qercecM a new suppll agreement and ~ekase UPL 

Y tram its oblig;lliqn and &lies svbsisling under various agreemnb. In caaaerabm of prtmdue 
t ~ o ( m e ~ k a d f a w n e n d e r i n o ( h a b c r v e r i g h t s . a ~ m D i R s 6 3 0 . 2 ~ t h a a a n d r * a +  .. 

b by C I R  as c~npensabon which. --an e m a o d '  item. in lhe nature d c a @ l  
has been shavn as such in the prof11 and low acCounl and tranrhed I0 gened w e  

~ ~ c a n p a n y a ~ h a s t h e o p ( a n b c a l ~ ~ N o l e s & r ~ m S O , D e c e m b e r . 2 0 0 1  
o r t h e r e a n ~ a l h d h e h e m m ~ d d -  h-addlion.curpay 
has ihe option to redeem ihe said Notes 6% December. 2001 ad 9th Dnanber. 2002 a 101.50% 
and 101% of l h ~ ~ ~  amounl-. 

I 5 Loan from banks (schedule 3) m)udes Extemat Commerual Bamr*?p ot US 8.62 mibn. 
(Previous yea) US S 13.23 milbn) repayabk in hvo equal annual indamnts. An inslabnenl of 

? US S 4.41 million has been repaid dunng lhe year 

6 -1noecembw t 9 9 3 i h e C o n p a n y c a m e o u t w i l h ~ a r n P u b Y : i s s u e o l ~ s h a e s T h e ~  
between a s v c d a n d w f S s c r b e d c a p a d d 5 1 2 5 ( p r e v a o y e a 5 4 2 5 ~ ) ~ 6 b b s & s h a r e s  
kep4 in abeyance under Secbon M6 A of h Conpanies Ad. 19% 

8. -&-(bheexten(nd*riDenofla-repecarsbaaacddaned- 
expenditure amounlirp to Rs. nil ~pcwaus year 85.647 I h s a d s )  r&hg b cod d Rplaarnen( d 

1 ~ s e i r e s v i m b n g t m b e n e 6 1 r a n d s s u c h d ~ b e e n d e c a e d d c h a g e d & - t o h e  
pi& and bss  r c w n t  (under the head 'slcres consumed) mer a paiod d hm yeas 

Y 9 Loans ad &es nckk Rs.280338 Drusads (pre~n yea Rs279.113 -1 b be aqur*d 
agarnst equdly shares to be sued by SPIC Elecmc Po.rer Caporabon Pvt and V O W  W 
Temrnd Lnrled whlch are pranoted by h e  Compan)r 

10 The~hasarla,rnesmenlrrrhosenwkelpreelo*a~hcprcharcmsl Thecanpa*. 
aRer consadenng v w o u s  factors. has come to the caKkrsion that lhe dedne m market m e  6 
~ a n d ~ e b r e h a s ~ c l ~ p ~ f o r r o r m ~ o f d m a e  FFumer 
me company has cerlaIn other mvesmnls w k e  market pre 8s hqher Iha cod whrh would more 
than offset the above dlrmnubon m value 



11. Research and development expenses incurred on revenue account is Rs. 1309 thousands (previous 
J 

year Rs. 2.059 thousands). (7 
. 1  

12. a) Fied assets (other than furniture and fibres, office and other equipment, vehidei ships - barges. 0 
certain knd and plant aid rnach i i )  have been revalued as on 31.3.1996 M, the basis of 'Existing 1 
Use Value' by independent professional valuers. The resultant surplus on such revaluation over the f I 
written down value of these assets amounting b Rs. 2.140.920 thousands has been credited to 
revaluation reserve as on 31st March 1996. 

. . f3. 
b) The depreciation charge for the year shown in the proft and loss account is aRer deducting an amunt 

of Rs. 182.924 thousands (previws year Rs. 182.924 thousands) represenbng extra deprec~ation 
aris~ng on revaluation of fixed assets withdrawn from revaluat~on reserve C 

As at 
March 31 

2001 
.. . -c.>.;. . . 

13. Estiitedvalue of contractsmaining 
to be executed on capital atcountand not pwided . . . . 

- for (net of advances) ::: : 51.736 

14. Contingent liabilities -::: 
(a) Bills discounted .. . 

(b) Other claims not acknowledged as debts 

15. ~ i v id2nd  paid in  foreign.:,dunency . .  . 
Number of shareholders 
  umber of shares held 
Amount of dividend paid (ds.thousands) 
Dividend for the year ended 

16. Managerial Remuneration 
Wholetime directors' remuneration 
Directors' sitting fee 

Yeafended 
March 31 

2001 ., 

(RS. '000) 
. As at 
March 31 

2000 
3 
:%I 

Year ended @ 'I 
March 2 m  31 , - ' , .I 



(&~-) 
Y e a  enW 
Uach 31 

2Cw 17. Ccmputation of net prom under Sedan 198 of ih. 
Companies Act, 1956 

. .  - Prom betwe taxation as Fer pofil and lass account 

~ d d :  Manqlerid rermnera(m 
Depeciaeonaspecaccounb 
Provision kr doubUul deb6 

Q Lmr On assek SOW- (net) as per acamts 

Less:lkpre&h d w b t e d  lnder Sadion 350 d 
the Compames ACi. 1956 

Nct Prdl *I lefm of S e 6 m  198 d ih, Carpul*r Aci. 1956 . -L .. . . 
~ p a l a b l e l o w h d e t m e d i e c l a s  

" ' Restricted lo : 1 - .  
18. Audi toh Remumtation 

,I Audt lee 
Taxdjon 

W?.gement services 

i ' other services 
i Reimbursement d erpenses incnckdirg senrice tax 

@ 19 CIF Value of imports: 

C W g o o d s  
lntorrnedetes 
Fmishedgoods 
s I 0 4 s  ad spares 

20. Expenditure in foreign currency: 
Travel and bahing 
hiers$t and Cornnnmenl m e s  
Tech& tees 
Lance  fees 
others 

21. Earnings in foreign exchange 

Export d goods on FOB bask 
interest 



22 Capacity and Production 

end d ~~en5ej 'IN~M &LA C rn 
Class d pmds m w ~  -ly c a m @  c r 3 3 ~ 3 ~  

8 
Cwmt R m r  Current hevicus Cumnt Previous 

Year Yea Year Yea Y r u  f 
lhea Am Benzene MT .. .. 75,000 75.m wk31 87.61 3 
Heav N w d  Parafin MI .+ .. 15,000 15.m - 2 8 .  

MT .- .. - 
Hea*T Alkvlate N A N A CSM 3.297 

Hyaochlaic acid MT. 49.500 - 39.W - 7,615' 

as cert~fied by the Management and relied on by the auditors wtthout verification being a technical 1 
matter 

" these products are ddiensed. ,> 
1 relates to the period from 27th September 2000 being the date of acquisition of Heavy Chemicals 

Division. (see Note 2). 

N.A Not applicable x, ! 

23. (i) Raw Materials and Intermediates Consumed 

Year ended y e 6  ended 
March 31, 2001 March 31. 2000 , 

. t  
% of total Value % of total V-tlue 

consumption (Rs. '000) consumplion (Rs. '000) 

Imported 20.93 541.481 40.98 607.505 
In&genous 79.07 2,045,877 5902 874.918 

100.00 2,587,358 160 W 1.482.423 

(2 )  Stores and Spare parts consumed 

Imported 36.87 104,542 67 27 269.313 

lnd~genous 63.13 178,981 32 73 131.033 

100.00 283.523 10000 400.346 



24. Purch;lse d Tndcd Goods 

Kerosene 

Unll of Year ended Yea ended 
hkawrernent Uamh 31.2001 Yarch 31.2000 

Ow- Value va~p 
(&WO1 1- '000) 

KL - 20-1 277.026 32239 356.167 

25. Stock parttubn of tnded goo& 

Year ended March 31.2001 Year ended ~ a c h  31.2000 
Opening Slock Closingstock - Openings&ck c l ~ w n g s ~  

Quantity Value Quantity Value (luanlity V- O y t q  V&e 
In) m- &WO (la., Rs.w (la) Rzm 

36 The -any has obtained ex- born U?e Government d ind'a DepahrolU 31 C- Alian. - 
vide ader dated 24th May 2001 from giving inlormabon in respct d paras 3 (9 (a). 3(i) (a) (1). and 
3 (6) (a) (2) of part I1 d Schedule V1 to tk Companies Act1956 

Y1 I 27 a) Preyaus yeds ligues have been re(lmuped I r e c a s t  * m + r  mcesq. a conLrn b aurect 
yea& dassifmbom 

I I b) Current year's figures nclude the f&k of operatms d the Heavy Chema)s Dmrron taLen 
over nth effed from 27th -ember. ZOO0 and thedore are nd wdh those d the 
w-5 Yea 

m I 
I 



28. INFORMATION PURSUANT TO PART 

:@ 

"P* 
3, 

IV OF SCHEDULE V1 OF THE COMPANIES ACT, 1956 1 r 
i 

BALANCE SHEET ABSTRACT AND COMPANY'S GENERAL BUSINESS PROFILE 

L Registration Details : ; <  m 

Reg~stralion No 1 1 0 1 1 10 19 13 11 State Code Em 
Balance Sheet rO'j-R 

Date Month Year 

U. Capital Raised during the Year (Amount in Rs.Thousands) 

Public Issue 

IN(I IL I- 1-1-1 
Bonus Issue 

UL PosRion of Mobilisatian and Deployment of Funds 
(Amount in Rs.Thousands) :- 

Total Ltablbtles 

[ 111 i! 41 41 41 31310 1 
Sources of Funds 

Patd-up Cap~lal 

I 1 1  1 ~ 1 9 [ 9 1 7 1 1 1 5 1  

Secured Loans 
2' 

[ I 1 21 21 51 91 9 )  31 6) 

Application of Funds 

Net Flxed Assets - 
I I 1 6 1 3 ) 0 ( 7 1 8 1  i 1 3 )  

Net Current Assets 

I 1 2 / 5 l s l s [ 6 [ e l  t i  

Accumulated Losses 

NI I IL ]  - 1 - 1 -  

Rights Issue 

Private Placement 

INII IL I- I- I- 

Total Assets 

Reserves & Surplus 

Unsecured Loans 

Investments 

htisc. Expenditure 



~\r perfomccr ct Ccmpny m RIThOuYnds) 

T m v t r  Tdal Expuumw 
(rr&%ceg other mcme) 

I 1 7 ) 2 1 6 j 5 ) 2 1 0 1 0 1  r 1 6 1 5 1 2 1 6 ( 0 ( 7 )  81 

+ - ~ m z d m e n a n d e d ~ ~  . P ~ d n o r r * ( l s ~ a & ~ i s  

1 1 1 7 1 3 1 9 1 1 1 2 1 2 1  1 I 11 11 41 41 31 71 01 
Eamnpr pn Shrre m Rs W m d R k X  

Q .  I-TqlqTl m 
V. Ocncnc Names d ~hrea~kmcipd RoducttlS.nicrs d Canp.ny 

(as per mmtw terns) 

)(nnCodeNO I I 3 ~ 8 ~ l l 7 ~ 1 ( 0 I 0 I l  

product ~ c ~ n p h a n  L I N E A R  A L K Y L  B E N Z E N E J  

ltem C& NO 1 1 2 1 9 1 1  l 0 1 3 l ~ l O l 0 j  

PlodwXDexnpbon [ E  P 1 C H L 0 R 0 H Y D R 1 N J  

%em Code No I I 1 1 2 1 8 1  115 11 ( 2 )  

. , 
I SHXCWWTA CxS Charnnan .UB M S H  

a 
CI A C W T H W  Vxe Uunnan summv 

UMALHAVANNAL(B(W 
A C CtUKRABORTTI CvsdQ 

0 AilUNACHAUUI Ua3l#WLlimda 
P M M G l R l  Fnanie anc(Lx 

? k e  Cknr .3~  
Dale 2 a h  May. 2001 



PURSUANT TO CLAUSE 32 OF THE LISTING AGREEMENT 
CASH FLOW STATEMENT FOR THE YEAR ENDED 31ST MARCH 2001 

(Rupees in '000) 

For the year For the year 
ended 3lst ended 31st 
March 2001 March 2000 

A. Cash Flow from Operating Activities: 
Net profit before tax and extraordinary items 739,122 834.776 
Adjustment for 

Depreciation 428,902 354.853 a: ." 
Loss on salelscrapping of fixed assets (net) 134 143 
Erchanae d i i e n c e  (net) (114.150) (21.073) 3'. 
Interestpaid (net of interest capitahsed) '439,138 &,&5i. 
Interest received (93,830) (120,375) s 1, 
I n c a  from investments (3.331) - - (3.974) 

b56,863 560.427 
Operatmg prom before working capital changes 1,395,985 1.395.233 ,*I. 
Adjustments for: 
(Increase) I Decrease in sundry debtors (385,595) 
(Increase) I Decrease in inventones (320.578) 
(Increase) I Decrease in loans and advancks 518,262 
I n c r e a + e l ( D e c r e a s e ) h ( ~ ~ n e o t ~ a n d ~ ) ( ~ ~  509,849 
(Increase) I Decrease in Miscellaneous Expenditure 85,647 

Cash generated from operations 

Interest received 
r t  

.- Direct taxes paid 

Cash Row before extraordmay item 

Extraordmary item 630,248 

Net Cash from Operating Actlvitles 2,091,512 

B. Cash Flow from Investing Activitles: 
Addiins to fixed assets (induding capital work in 
progressandadvances) (1,594,897) 
Advances to be adjusted against equlty (1,225) 
Proceeds from sale of fixed assets 179 
Purchase of mnvestments 19.3661 
Income from investrnenls 

Net cash from investing activities 



cash Fbw SIalemnt lor Be war  em'ed 31sI MWG? 2m1 (m 

C. Cash Flow from Financing Activnles: 

Proceeds from issue of share capital 
Proceeds from new borrowings 
Repayment of -S 
Loans I Depose with companies 

@ Exchange difference (net) 
Divdend paid 
Interest paid 
Interest received 

(Rupees in UOO) 
For the year F a  the v a  
endeU3lst - 31s 
March 2001 Abrrh2MX) 

Net cash from l i iancing activities Zili.so0 (507287) 

.. . ~ 

Net cash flows during the year (A+B+C) 7p;aW' : - 
T . - lls498e) 
-Cash and cash equivaknls (Opening balance) 1,199,732 . . 1.366.760 

Cash and cash equivalents (Closing balance) 1.927.826 . - 1.199.792 

1 For and on behall of the Board 

rn aate 26th May 2001 

(D 

D. ARUNACHALAY Managing L)Secftu 
P MDAGIRI Fmance i)iec(or 

M.B. GANESH Secmkwy 

AUDITORS REPORT 
a ' 1  WlkeexanedmeaftachedcashibwstalementdTamhaduPetropmduQsLmledbrtr~adcd 

J 
319 March 2001 The statement has been Hepafed by the Ccrrpany in kmdaa, rrQl lhe mpwnews 
of the b b n g  agreement mlh the s l a k  exchanges and IS based on and denued horn the aud*cd axanl 

d of the Company for the year ended 31st March. 2001 

F a  AF FERGUSON h CO 
Chartered Aaountanls 

P( 

H L SHAH 
Partner 

rn 
Place Chennai 
Dale 26th May 2001 
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Disclosure of particulars with respect to Consewation of Energy. Technology Absorption, Foreign 
Exchange Earnings and Outgo as required under Companjes iDisclosure of Particulars in the 
Report of Board of Directof$) Rules, 1988 and forming part of the Report of the Board of Directors 
for the period ended 31' March 2001. 

CO~ERVATION OF ENERGY 

4 Q .-, 
i* r 

a. Energy Conservation measures taken 
1. Installation of Pre-Heaters in HNP Column 4:: 
2. Conversion of Aluminium blades to FRP Mades in Fin Fan Coolers ..- 8 L .  
3. Modified Electrical Control System b stop one electrically operated Fan in Heater 
4. lntrodudion of VFD and Installation of lower capacity Motors to achieve energy saving 6 5 -5 
5. Installation of Magnetic Resonator in Boiler to save fuel Consumption. 

\ 

- b The foltowing proposals arebeing . ~. . implemented. 4 
1. New ALC Mher b r  imp'ived yield of products 

3 
2. Conversion of ReciprocaMg Air Compressor to Oil Free Screw Compressor 

3. Buring off-gas in ECH process heater and avoiding fuel oil consumption 

.J 
p. Sharing of utiiities '1) 
5. Installation of variable FLquency Drives (VFDs) to reduce power consumption in various rotating 

equipmink .~. ., ... ' * 
FORM - A 

7 )  

Form for disclosure of particvlars with respect to Conservation of energy 
A. Power and Fuel Consumption 

"+ 
Li: 

1. Electricity : 
Current Year Previous Yeai & 

a. Purchased - 
< .  ' G  

Units (in lakhs) 554.49 50.46 
Total amount ( R S . ~  lakhs) 1963.00 372.35 '2. 
Rate1 Unit (Rs.) 
Units Charges (Rs. IUnit)' 3.55 3.80 

ez 
s '.# ; 

Demand Charges (Rs. IKVA) 150.00 150.00 
'Variable cost includes peak'hour charges and lax. &J 

b. Own Generation 
1 .  Thrwgh Diesel generator it 

Units" (in lakhs) 983.23 864.66 cf 
4.05 4.05 UnitslLitre of Fuel c. b 

b - 
Rate/Unit (Rs.) 2.67 2.30 

" Includes power exported to grid L? 
& 

~. . 

-4 'p 

ti$ 

.. . _,- :.. ._ __. - - i . - - - '  
&j 
L 

2 . . .j 
! 
i 

bQ 



2 Coal (see quaIity where used) 
QuaMlv IT-) 

I Total cost 
Average Rate 

3 Furnace011 
Qua+ (Kt) 
Total Amaart 
(Rs m lakhs) 
Averase Ram (RIJKL) 

4 OthernntemdGenra(ion 
W f a r m  @ Umts (Laths) 
RaWUmI (Rs 
Told amount (Rs Bkhs) 

B. Consumption per unU IYT) d PmducUon 
Producls wlh detaib (St;ndard C m t  Yoar 

(~11)o fi any) 
Rwaa Yea 

LAB ECH Ha) LA8 * ECH 
C A U S E  

€1- ( w R / M T )  - 651.39 3239 2659 726 73 - 
808( 

-, FwMxW(M~) 0.4676 0.9201 0.W 04827 . 126 
!"oat (Spedy quality) - - - - - - 

Others (Spec:fy) .- _ - - - - - 

FORM - B 

(E.~ormlordadosureofparticJasr)lhm toabsorptm 
RESEARCH AND DEVELOPMENT (R & D) 
1. ~a reas inwhichR6Dcar iedOut~WCorrpany  
a An euzhiendty process &LAB manufkhm 
b. Sudiis on LAB wWmmks- vs-molecutar mucbne of LAB 

a 1 c An easier SOW catkystbased pmoess (w E p r N a o h y d n  manufaclure 
d W i s  a mpmve lhe eamomiu oflhe cufrent EpicNorohydm process 

I 
2. Benefi lsdenvedasa~daboveR6D 

a New grade of CABvnth cer(aa charxlerstics 
b Value a d d i  b by-poducts 

3. Future Pbn olAction: 
a Generama ofaddhnal ECH from ride sbeams 

1 b Generah~ld nlemrdae rmuked br ECH from slde sbeams 



Expenliture on R 8 D - (Rsin lakhs) 
a. Cacilal 24: l a  
b. Recurring 18.09 
c. T W  265.27 
d. Total R 8 D expenditure as a percentage 0.37 

of total turnover. 

CHNOLOGY ABSORPTION, ADAPTATION ANDINNOVATION 
Nil 

REIGN EXCHANGE EARNINGS AND OUTGO 
a. Emphasis is laid on long term export contracts to ensurestable export volumes. 

b. Foreignexchangeoutgo - Rs. 9349.98 lakhs 
a 

Foreignexchangeearnings - Rs. 5694.10 lakhs 

tem%showing the parl iulars of employees of the Company as required under Gcetlon 217 
) of the Companies Act, 1956 read with the Companies (Particulars of Employees) Rules. $975 
I forming part of the Report o f  the Board of Directors for the year ended 31" March 2001. 

0.. Name. Designation and Nature of Duties, Age. Qualifidtion and Experience. Last Employment and 
t held. Date of Commencementof employment. Gross Amunt Rs. . . 

D.Arunachalam. Managing DiiHor. 52 years. B.Sc.. DMIT; 29 years . Manager (Instrumentation)+ 
Sovthem Petrochemical lndustiies Corporation Ltd.. Chennai. 01-02-87. 17.79.189.00. . 
M. Sundaram.Technica1 Director. 54 years; B.E..tMech.). 32 years. Senior Engineer. Engineers lndia 
Limited. New Delhi. 1S0585. 14.72.943.00. 
P. Vedagiri. Fiance Duecbr. 58 years: 53.Com.. F.C.A.. 31 years. Executive Director [Fina~ce). 
Southern Petrochemical Industries Corporation Ltd.. Chennai - 04-02-99. 13.62.796.00. 

e of the Emplovees is a relative of any Director of the Company and the appointment IS contractual 

tie Equ~ty Shares of the Company are listed wlth the following StoekExchanges 

Madras Stock Exchange Ltd. 2. The Stock Exchange Ahmedabad 
11. Second Line Beach. i. .' Kamadhenu Complex. 0pp.Sahajanand Cd)ege. 
Chennai - 600 001. Panjarapole. Ahmedabad - 380 015. 

The Stock Exchange. Mumbai 4. The Delhi Stock Exchange Association Ltd. 
Phiroze Jeejeebhoy Towers. 31, Asaf Ali Road 
Dalal Street. Mumbai - 400 001. ! New Delhi - 110 002. 

National Stock Exchange of lndia Ltd. 
Exchange Pha. 5th Floor. Plot No.CI1, 
G Blcck. Bandra - Kurla Complex. 
Bandra (E). Mumbai - 400 051. 

The Listing lees for the year 2001-2002 have been paid in time. I 
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CLIMATE CHANGE CENTERS P R C U E ~  DEVELOPMENT T R A m  
Establishing Propcienr Pro~ect Strucfuring, Financial and Marketing Copbit i l ia  

The Louis Bergcr Group, he. 
Grceeboosc Gas Pollution Prevention Project - CIimrtc Change ! S a w  



CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING 
Ertoblishing Proficient Project Smcruring, Finonriol and Marketing CopobiIities 

Project Appraisal (Power Project): Summary of Analysis 

A Promoter Analysis 

Group Financial Performance Analysis 
Growth and Profitability track record 
Equity return track record 

Financial Resourcefulness Analysis 
Analysis of credit ratings of promoter group 
Adequacy of internal resources and other funds for ongoing I proposed projects 
Ability to bring in required promoters' contribution for present project 
Commitments fiom partners, EPC, O&M, etc. 
Credibility & relationship with Banks, FIs 
Ability to tap equity markets in India and Abroad 
Ability to fund overruns 

Promoter Group Management Analysis 
Market leadership / Industry position 
Ability to deal with difficulties, delays, Govt. agencies, contingencies 
Business focus - where does Power fit into their businesses 
Professionalism in senior management 
Extent of Competitive advantage & its sustainability in existing businesses 
Ability to face imports, industry downturns, liberalisation 1 decontrol 
Prior experience in Power sector 
Past projects: timeliness and cost control 
Commitment to environmental issues 
Sustenance of relationships with co-promoters 
Transparency & disclosure culture 
Legal cases pending against group 

Analysis of Management 8 Share-holding 
Suitability of the Board and CEO to ensure quality of management 
Adequacy of Project monitoring experience, manpower, MIS and audit process 
Potential problems or delays m raising equity 
Assurance on long-term commitment from promoters 
Adequacy, safeguards to ensure shortfall 1 ovenun undertaking enforcement 

The Louis Brgrr  Group, Inc Grcenhourc Gar Pdlurion Prevention plojecf-Climotr Chmrc S u p p k n t  





CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING 
Estoblirliing ProJicienr Projecf Smcrur;ng, Financial o h  Marketing Capabilities 

Water 
Availability & adequacy of arrangements for water throughout the year 
Adequacy of storage facility, IransportJpiping, pumping facihties 
Safety of facilities 
Potential for social problems due to water use 
Statutory permissions 

Fuel 
Adequacy of allocation, availability of fuel 
Adequacy of reserves 
Adequacy of the fuel linkage development plan and budget for funding of the same 
Reliability of supplier & fuel carrier based on past back record 
Adequacy of storage, handling, transport and infraslmcture facilities of supplier, carrier 
and at site 
Adequacy of road, railway line capacity for transport 
Fuel losses in storage and transport 
Sharing of losses - reflection in model in fuel cost & pass-through costs 
Potential for delay, shortfall in supplies due to inadequate infrastructure I finances of 
supplierlcanier 
Adequacy of contractual terms & stipulations for enforcement of rights 
Adequacy of LDs from supplier and carrier to cover all obligations, penalties and loss of 
profit 
F~nancial ability of supplier and carrier to meet LDs 
Alternate 1 Cheaper fuel possibilities and likelihood of switch 

PPA - 

Basis of tariff - GCV or LHV of fuel, Aux. based on PLF or Gross, Heat Rate b i d  on 
net or gross, etc 
Adequacy I shortcomings in SEE3 default risk mitigation and credit enhancement 
mechanism (quality of escrow, guarantees, third party sale provisions, SEB credit quality) 
Compm-son of operating parameters committed vs. Commibnents received from 
EPC/O&M operator (Available PLF, SHR, AC, Deterioration with time. PLF range of 
operation) 
Mismatch of LDs receivable and payable during consbuCtion, operating phase 
Satisfactoriness of 1 s t  conditions and test performances stipulated 
Uncertainties in loan servicing, rehnns to equity investor id case of Force Majeure events 
Uncertainties in loan servicing, returns to equity investor in case of k s f e r  / take-over of 
IPP by Govt. 
Uncertainties in loan servicing, returns to equity investor in case of SEB un-bundling 

. ~~ . . . . . . .. .- 

7hc Lowis Brrgcr Group, bc. Gretnhose Gar Pdlvfion P l r w i o n  hjccf-Climofe Change Supplement 4 



CLIMATE W N G E  CemtllS R o l K C T  DWI~LOPME~~~TIIAJNINC 
Ermbiuhing * I  Pmjea F d  and Markcnng Gpbih6rs 

Evacuaffm of Power 
~ d a l u a e y  of SEB's planning and financial rrsources for timely compk(ioo 
potential for delay 
~dequaey of LDs in ure of delay to w v a  all cash outflows and loss of profit 

Insurance 
Comprehcnsiv- of cover. Risks inadequately or nol covered 
Adequacy of sums insurd for 

Schedule of compkfion 
Land acquisition - likely in time for detailed t e a  and investigalions? 
Scheduk of major invdgation and t a i  Rporu which arc raquirsd f a  EPC design 
(whetba these win be o v a  by zero date) 
Major pmrequisila pending completion 
Statutory approvals and permissions to be obIaincd, renewed, modified, d h c d  
Key contracts yet to be signed, key mikstoncs p d i g  
potential causes for delay in NTP, implementation 

Lenders' Engineers Comments on 
Put  track record ofselected equipment 
Plant design capability to wet PPA rcquiranents on operating m a s  
Plant design capability on htel quality range 
Plan1 opuating axmmks as projected 
Adequacy of LDs and incentives to EPC. O&M 
Suitability of site, layout w ~ . t  adaluacy of land, envimmcntal kucs aud design 
Suitabitity of the cootracton and sub-contrac~ors and their capabilities 
Benchmuking of project cost with best in ihc indusby and justification for deviations 

Project Cost and Financing Plan 
Detailed Fmd Deployment - monlh wise, bcul-wk, canputation of IDC, coolmihDeot 
andothafinancialcharges 
Detailed Sou- - month wise, Source wise 
Extent of misnatch between FC linked exp- and FC SO- of hmds 
Adequacy of provisions for all h+eh expenditwe 
- insurance during I* opaation period 
- OdiM mobitisation (check if part of the OBM ageamail) 
- Olhcr elements - detaikd basis and back-up (rates, man day gt inwes + 10) 

- IDC - decaikd draw down, currency-wise and matching with actual expaditwe 
phasing (currency-msc) 



inlpletnented by The Louis ~ i r g e r  
Group, Inc. 

I - - 

Project finance - Basic Principles 

Project finance includes Limited or no recourse to  
sponsors' balance sheet 

Insulate sponsors from project debt and risk of 
project failure 
Enables them to share some risks in a large projed 
with others 
Overcome the inability to borrow through a 
corporate loan as balance sheet cannot support the 
project debt Risk sharing approach 

Investments are large 

High leverage 
Long payback periods 
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2 .  
Project finance - basic principles (contd.) 

Limited recourse financing requires 
Developing risk mitigating structures for key risks 
identifled during the due diligence process 
Effective risk allocation to various parties by way of 
tightly structured contracts for construction, take or 
pay obligations, 66M, fuel supply and sponsor 
commitments 
Stipulation of stringent security structure to protect 
lenders' interest 

Key role of policy makers in creating a conducive 
environment 

i 
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Climate Change Centers' Project I 

Development Tralnlng 

L 



a c;~V-LL>: A U>AiL)~lnd~a prograrlr 
implemented by The Louis Berger 

h Group. InC. 
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t . ..-. . - 
Project finance - basic principles (contd.) 

Cash f low based financing for infrastructure 
projects 

Significant value of the prqect is derived from 
inlangibles and no1 from Ihe assels created 
Estimation of debt requirernenl ol Ihe project 
depends on the luture cash flows o l  the project as 
against the capital expenditure incurred in 
conventional projects 

TebcornlPons : based on peak cash negativa 
Power : cash requirement till project cornplotion 

! 

r--- ~. . . ~  

L. 
~ - - . - - - - -. . - - - . - - - - - 

Project finance vs. corporate,finance 

Physical assets are the 

! ! 
I 
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Climate Change Centers' Project 
I Development Tra~ning > Key Project Contracts3 



implemented by The Louis Berger 
Group, Inc. 

L---- .- - 

Common Structures 
Build-Operate-Transfer (BOT) 

facility against collection of user fee 
investor rights revert back to the public authority at 
the end of the concession 
ownership vests with the public authority 
used for highways, utilities and ports 

Build-Own-Operate (BOO) 
similar to BOT but without the transfer of rights 
may also stipulate payment of some fee to the public 
authority for the right to operate the faci l i i  
used for telecom and power projects 

I 
Common Structures ... I 

Build-Own-Operate-Transfer (BOOT) 
similar to BOT 
ownership rests with the investor during concession 
period 
used for highway development, energy, end ports 

 ease-~&elop-operate (LDO) 
the public authority retains ownership of an existing 
facility 
receives payments as per lease agreement with e 
private lessee 
lessee finances development end oversees the 
operation of the facility 

Climate Change Centers' Project 
Develoament Training Key Project Contract 
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- 
I 
Common Structures ... 

Buih-Operate-Lease-Tmnder (BOLT) 
similar to BOT 
assured revenue through lease rentals 
proposed for Indian Raihvsys 

Built-Own-Share-Tranrfer (BOW 
similar to BOT 
revenue shared with the public authority 
proposed for minor pons in Orissa 

1 -  - 

< ( Typical project structure --I 

Climate Change Centers' Project 
Development Training Key ProieQ Conhact* 
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tmplemented by The LOUIS Berger 
Group, Inc. 

Development process 
Project identification 
Structuring of key contracts 
Choosing an Arranger 
Negotiating 
Satisfying the Conditions Precedent 
Financial closure 

* Project details specifying the total project c o d  
means of finance (Debt-Equity) end shereholding 
Authorised capital, issued b subscribed capital 
Schedule of equity contribution 1 

''1 . ~ 

Further issue of shares I 

Shareholder's Agreement 

Right of first refusal I 

h a 

Facilitate to achieve financial closure for the project 
Commitment to infuse additional equity to fund cost 1 
overrun 

Representation on the company's board I 
Appointment of the chairman I 

Climate Change Centers' Project 
Development Training 
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GEP-CCS: A USAIDflndia program 
implemented by The Louis Berger 

b Group. Inc. 
I I )  

\ - 
- 

Shareholdefs Agreement 
r Powers of the Board 

Exclusivii 
Not to enter into any other ogreanent within e 
defined territory which in competition to che exkLing 
proiact 

r Disposaltransfer/ple@ d shares 
r Lock-in period which ewld grsdusllv redwe over a 

p+od of time 
No sale, trander,@a@a a a- MY Gm without 
the written consem d other psrty 

F ~ r i g M d r e h s a l D o t h e h e r p n y  
R b d a e r m i n u d f o m n d n k w t h o ~ t h e p i c e h r  

hHaf.rafrhrns 
No assignment d ri@hts without p r b  anant of 
eilhw party 

I% 
- 

r I 
4 

Shareholdefs Agreement - - 
Repatriation of capital in event of sale by the 
foreign party 
Memorandum and articles of association to rdbect 
the terms of shareholders agreement 
Dividend policy 
Confidentiality obligations 

Termination of the Agreement 
upon liquidation d either party 
Any change in equity struch~ro of either party rrhid, 
has an impact on the paws intereat in the project 

Governing IawIArbitration 

I* 

-- 
1 
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implemented by The Louis Berger 
Group, Inc. 

L 

Turnkey Contractors I 
Execute contracts with 

Fixed price 
Fixed term 
Guaranteed performance 

Assumes the construction risk 

Large 6 strong balance sheets 
Forward integration for equipment manufacturers 

I Usually required to  arrange financing 

Sector s~eci f ic 

Equity contributor 

I S  I r-- 

I Mostly structured as Engineering, Procurement and \9 
Construction (EPC) contracts I 1 

L 
EPC- Engg,Procurement 6 Commissioning 

- 
Scope of work 
LSTK basis 

Fixed price =value of the contract 
Fixed time 5 ,  

Warranty period 
12-18 months from the date of completion of project 

Contract schedule 
Liquidity Damages (LDs) 

1-1.5% of the contract price per week of delay upto 
maximum of 10% of the contract price 

Aggregate liability of the contractor may not 
exceed 15% of the contract values 
Applicable law 

16 @~GLEO 
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implemented by The Louis Berger 
Group. Inc. 

I . . - 

EPC- Engg,Procurement b Construction 

Commissioning b performance tests 
Liabilities under Force Majeure 

Occurrence of an event beyond the contrd such as 
acts d God 
Each party liable for its own costs, loss oc damage 

Insurance 
r Such as Marinecum-erection policy 

Loss d prdi policies 
8 Performance Security 

8 Uncondi io~l  bank guarantee for performance of 
work and warranty obligations under the conbsct 
Could be at 10% of the contran price 

8 Termination for defauk by the contractor 
Assignment 

I t  

I - - 

I I 
Project completion risk I 
Project wmp&tion risk Risk mil- 
e Desiin and conmwthn 

risk CMlrutnttor.v*rrdm 
r Coa and time overrun risk pmpc(d.ripnd 

Performsnwrisk 
Syndiition m k  Liqtlidaddwgsrrd 

penJlisr 
CapbD;onguvase 

eCortovsmnsLq@JrIhom 
.ponrorr 
D m d o w n ~ t o l y i q  
dmsemdfirurrinO 

Climate Change Centers' Project 
Development Training Key Project Contracts9 
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implemented by The Louis Berger 
Group, Inc. 

I - -- 

Operating Contractor 

Mitigation of operating risk 
Guaranteed performance levels 
Daniages usually a function of contract price 

Strategic rationale 
Equity stake 
Equipment supplier 

IP 
- - -  

reoluary La-Lo, ; I (1 
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I 
Operating contracts - key provisions 

- 
Structures 

Fixed price 
Cost plus structure 
BonusPenalty structure 

Term 

Scope of Work 
Indemnity 
Termination 
Assignment 
Guarantees (if any) 

m 

r---- - 
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~ . . - .. - . - - - 
Operating risk 

. Operaling risk Riot milig8nl 
performance risk mpuled ObM comwlon b 
mintemnce risk h u  prt oxpe8hm 

rpecifii psrtonnv~s 
pst.rnSt-.n'Jm 
mipuMonmUmsvsno( 
mrrpsrtomura 
diuecl agree- to pmbQ 
bndsrs' imeress 

~. 

11 
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I 
Off-takerlservice user 

Key project participant 
Counter party risk concept 
Concession / licenses 
Two types of agreemenls 

Guaranteed &take 
Variable off-take [market) 

I1 

, - -- 

* 
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Risk analysis - market risk 

Market r~sk Risk miligant 
r Volume risk Committed offtake 

Price risk agreemank, take or pay 
contracts Payment rtsk 
Throughput guarantees 
Independent market studies 
Letter of credit. escrow 
mechan~sm, Qovernment 
guarantees and establishing 
the crediiorthiness of the 
buyer 

?I - @LEE0 
r --- - -  

implemented by The Louis Berger 
Group, Inc. 

- - -  ...... to conclude 

Non//~mited recourse financing requires developing 
risk mitigant structures to de-risk the projects. 

identification and allocation of risks to participnts 
best capable of managing it. 

Need for tight contmctuel sfructvras 

Future cash flows from the project are the primav 
source of debt repayment 

By their nature infrastructure projects 8r8 more 
vulnerable to market risk then conventional 
projects. 

1* 
-- -- -- : - 
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I 

Thank you 
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-GEP-CCS: A US-a propun 
,,plemcnted by Thc Louis Bergcr Group, 

D '"t 

1 

Infrastructure Project 

Risk & Financial Analysis 
Vinod Hari 

Investment Decigon 

P w h a t t y p e o f i n v ~ t o m r d r e  
>How much to invest 
P When do we invest 

P Under what conditions might we h t  
> How do we intluence those conditions 

I 

1 
-Climate Change Centers' Project 
Development Training 

* 
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-GEP-CCS: A USAIDfIndia program 
implemented by The Louis Berger Group, 
Inc. 

Key Elements of 

Risk Analysis 
; Qualitative 
i Identification of probable scenarios 

- > Fixing probabilities for scenario 
occurrence 

Financial Analysis 
3 Key input variables 8 their likely values 
i Expected values of decision variable 
; Default probabilities 
; Scenario Analysis 

Appraisal (Contct.) 

Investment Decision 
9Yes I No 

= Risk Appetite 
Return Expectation 

9lnvestment Mix (Product Mix) 
>Quantum 

-Climate Change Centers' Project 
Development Training 

E * - 
Risk Analysis 2 a 

i - 



Appraisal Process 

Evaluate p r o w  risks & returns 
> Identification & Qualitative of 

9QuantMeat iond~ofUKartr int ies~ 
pmJecl cash flows 
. d o h l d t r l r l r ~  
.*Xput.drJrmol~lrkrrrb#a 

Evaluate alternatives to improb returns 
P Project scope I phasing 
PFinaminsp.oductsI- of~rqiact 

Appraisal Process 
(Contd.) 

I 

Evaluate options to risks + 
bTlgMenConbKtuelStmdurm 
9 lnboduce r u b b l e  payment stmchres 
> l ~ c ~ h l P o U c y I ~ l  

sbuctursr 
> Ckoose rpproprkts FhBanclrl sbuctww 

-ca@ws6rt... 
.Rodilctr 

Decide on Investment & Investment Mix 

s i 

- C l i m ~ c  Change Cmien' Project 
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-GEP-CCS: A USAWfIndia program 
implemented by The Louis Berger Group, 
Inc. / 

Key Decision Variables 

Av. DSCR 
Min. DSCR 
Av. DSCR with Debt Service Reserve 
Min. DSCR with Debt Service 

Product Options. 

9 DDBs with Take-outs 
9 Multilateral lines 
9 Bilateral Guaranteed Lines 
P Takesut with Convertible Options 
P Risk Participation 

Suppliers Credit 
Sub.Debt 

Climate Change Centers' Project 
)evelopment Training 
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& 

Risk Analysis 12 $ 
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-GEP-CCS: A USAWAndia program 
implemented by The Louis Ekga Group, 

i 1s. 
Y 

Strategic Options 

9 redwe scope of rul#klbed elements of 

s e m ,  saaltauon 
9 increase scope of rwcmue earning 

components 
Reduce Cost 
9 Renegotiate - EPC, O&M 
P Redesign - to reduce costs 

lnfra vs. Corporate 
Appraisal 

9 Contracts are critkrl 
9 Hbher depemhnce on experts tor project 

Appraisal focus is usually on 
9 obligation of each partkipant vs. ability to 

Longer gestation 6, paybacks but more 

9 L o w  maturity protiles for debt & equity 
9 Ability of funder to manage tenure mismatches 

D 
, -Climate Change Centers' Project 

Development Training 
Y 

Risk Analysis 13 



Appraisal (Contd.) 

pec~al reserve creation 
9 TRAs for cash utilsation control . Nil default risk tollerance 
9 Structuring is the key 

Debt sizing based on downside EL not base case 

Up-sides are invariably Regulated 
9 Side flows are critical to attracting equity 

Heavy dependence on Govt. 
Promoter capability - Development vs. Mgmt 

' 3  - 
P i  

-GEP-CCS: A USAID/India program February 25-26,2002 ' -* 

implemented by The Louis Berger Group, ". , .. 
Inc. _ j 
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CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINISG 
Esroblirhing Proficienr Project Smcluring, Financial and Marketing Capabiliries 

. financial institutions with a maximum tenor of 10 to 12 years: . the issue of deep discount bonds with a 12-year tenor; . debt funds from other multilateral agencies with a maximum tenor of 15 years; . ID'S World Bank line of credit with a maximum tenor of 20 years; and, 

. Take-out financing with convertible options of tenure upto 15 years . Other bilateral guaranteed funds with a tenor of 30 years. . Risk participation facility for ID'S WB line. 

The long-term debt has enabled IWSSP to improve financial viability of the Project. 

The project design provides for security arrangements for payments which do not require 
periodic funding or support h m  the state government. These include: . the State Government (SG) would establish a water shortage period h d  (WSPF), with 

an initial corpus equivalent to six months revenues (estimated at about Rs. 0.8 billion). 
This would be periodically topped up either by the SG and used to mitigate low water 
availability in the river. . In addition, the risks of receivables for the Ideal Municipality for the charges for bulk 
water supply are mitigated through an escrow account charged to the IWSSP, along 
with a revolving security deposit equivalent to one month receivables and an 
irrevocable letter ofcredit from the municipality of the same amount. 

The bulk of revenues for the project come h m  the industrial users who will also 
provide a revolving security deposit equivalent to three months receivables. - For mobilizing financing, a comprehensive security package- has been developed 
comprising "assignment of project agreements and step-in rights, a charge on project 
assets, a charge on receivables (post operation and maintenance expenses), and, a 
charge on residual insurance proceeds". 

Questions 

Attempt to answer the following questions before proceeding with the d n g  of the rest 
of the case material. 

1. What are the key objectives of risk analysis? What would be the key investment 
decisions to make based oh risk analysis? 

2. List out possible significant risk factors in this case. Which of these are controllable 
and which are not? Identify the parties who are best placed to mitigate / assume each 
risk. 

3. What are the mechanisms to mitigate these risks? Identify key pmject wntracw 
documents 1 legal agreements which arc critical to iisk al:ocation m d  mitigatiorr. What 
are some of the key conditions1 clauses I legal covenants that should find a place in the 
main project contracts to ensure the same? 

The Louis Bcrgcr Grovp. Inc. Greenhourc Gar Pollution Prewntion Pmjecr-Uimore Chongc SwppIcmrnr 6 



4. Which of chc various dcbt produds lidcd arc likely to be useful whik sbaturiog tbe 

i hmcing for ihe projst and why? ( W l ~ t  specific benefit does each poduu coda on 
UIC projar). 

b 
5. What specific mshanirms (limding) have been suggested which arc &IT- 6rom 

. convmtional sporrsor recourse leafing? 

i 



CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING 
Establishing Projcimt Project Smrcmring. Finonciol and Marketing C~pb11iries 

PRINCIPAL RISKS AND PROPOSED MTIGANTS 

Funding Risk 

. h o t c r s  are yet to commit on providing adequate completion support. However, 
Also, it is proposed to obtain a joint and several commitment the sponsors for 
over-run support of at least 5% of project cost. Completion support would be vital 
considering the limited LDs available under the EPC contract for delayslnon- 
performance. . IEA and SG are expected to provide substantial investment as equityJsub-debt. IEA, 
especially, would have to collect this from its members, ie. almost 400 industries. Delay 
in infusing the same could affect the project. It is proposed that IEA, SG & GO1 equity 
should be brought in fully prior to disbursement of loans. . Funding of a Debt Service Reserve and Deprec~atlon Sinking Fund are proposed out of 
equity or sub-debt. Commitments for the same would be obtained prior to financial 
closure. . The computation of IDC for the project is based on a total debt of Rs.700 crores. 
However, the sponsors have proposed that sub-debt interest would also be serviced 
during the construction period. No provision has been made in the project cost for the 
same. It would have to be funded separately with sub-debWcquity. Commitments for the 
same would be required prior to commitment of loans . The EPC s c o p  and cost are st!ll under negotiation. As on date the final s$ppe and 
project cost Hie yet to be fGaiized. However, the same would be examined by lenders 
prior to commitment and equ~ty/sub-debt commitments would have to be obtalned for 
any excess cost over and above the appraised cost. 

The tenure of term loans from Fls and Banks is 12 years post- project completion. In the 
event of some of the market lisks materializing, a longer tenure would be more 
appropriate to ensure comfortable servicing ofthe loans. 

Syndication Risk . Equity & Sub debt: About Rs.350 crons of equity and sub-debt are yet to be tied-up. 
This constitutes 68% of the total equity & sub debt. The project has a high gestation for 
equity dividends and also a very uncertain profitability profile in initial years. 
Attracting equity investors could be a problem even though in the long run returns are 
assured. 

Rupee Debt: Of the Rs.400 crores to be syndicated from Banks and Fls, so far only 
Rs.120 crores is committed. The balance is yet to be syndicated. 

7'hr h u b  Brrgrr Group. Inc Gre~nhousc Gar PalIuIion Pr-lion Projeer-Clfmarr Change supple mu.^ 8 



. Risf PYtieipation: ID hP requested for risk prrticipitioo assistance f a  tbc World M 
line of credit. As 00 date, m rommilma~ts have km nceivcd 

. D d a y s m a a x p t m d ~ o n o f t b e v a r i o u s ~ a n d . B r c r m d s b y c b e p o j o a  
~ t s d ~ o m a s e o u l d t l L e t i m e , s i n c e t h i s k t b t f i r s c p o j a t o f i t s W i n  
India Besides several risk mitigants b v e  bem suggatcd by kodm which also oacd IO 

be incorpordtcd in the documents A lendas' kg& counsel is yet lo be rppoio(al 
Delays cwld thacforc occur in pmjst start. - Structuring of documents, commcrtial tmns and various loopholes in the p.esn( 
agnemmt dmtb need to be oorled out prior to c o d ~ t  of loans. 

Regrlarory Risk . Delay in obtaining various approvals and could dfcct prow abeduk. The 
. . I  company has applied for he necessary clcawces Md is following up 00 tbc smn. 

Laud acquisitiw by tbe SG for the pmjecl sites md for sludge dispd, sad eamk to 

? 
.. . he company is a condition p e d c n f  to Financial c k  and NTP. W y  in chis could 

! 
delay Lhe project stan. 

4 . iM i s  responsible for making altaoate traffic wiwilhin ldal Town, pna to 
1 b he laying of ncw disbiition lins and sewage lims by WSSP. Delays in this rmM 

atso l f fat  stm of h e  projsi  
I 

. T k s p o n a M h p v e ~ t o o M a i n s i g n a d ~ I i o m d i D d o s e n l l s r n  
a b indicating lhcir ammihmnt to off-take watcr h WSSP at tbe poposd price in 

2002. Delay in obtaining this could delay financial ciow - 

Y b 
C ~ u c n O N  F'eRlOD RISK 

Y FomrCIgn Erchangc R&k 

Cumocy mismatch to che extent of FC costs of USS 30 ma @srt of EPC emb) being 
I 

hmded out of R ~ l p c  fimdr Howcva, since tbc is vay snrll sod most of ir is 
I l i k e  to be incumd uph t .  chac inay nol be any shodall in f i m d h  C ~ O ~ @ ~ I C Y  

provision is also adequate. 

Comp%bn Risk 

Cost escalation due to design and scope uwcerlrinty is  a possibility 
. -~ - - 

Delay possibilities exist due to various uncertainties id h e  scope, s t a ~ o i y  pbis&& 
Govt. involvemcnl in cmain actinties - Credible ovemm support from promoten not finned up ar yd 



CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING 
fitabluhing F'roflcienr Prq'ect SmeNling. Financial and Marketing Capabilities 

. Parts of the project wnsbuction involve blockage of the National Highways and State 
Highways temporarily. In these circumstances, alternate routes have to be laid by the 
Govt. agencies to divert the traftic. Delay in completing these works could affect the 
scheduled completion and cost of the project. . Coordination between the various contractors would be critical in avoiding completion 
delay. A wrap around guarantee for the entire project completion and performance, 
being provided by BE, the consortium leader, would help mitigate this risk. 

. The EPC contract W's specified for delays and performance shortfall are quite low. 
These need to be re-negotiated with the contractors & sponsors. 

Participant Risk 

. Completion of the power supply lines by State Electricity Board to meet the project 
commissioning and testing schedules: SEB has indicated that the plan is under 
prephation and since funding is provided for under the project cost, it should not pose 
any difficulty. . Unintenupted power availability for operating the project is uncertain given the poor 
power situation currently prevailing in Ideal. However, the use of the water period 
shortage fund for prolonged power outages, would mitigate this risk to some extent. 

Demand Risk 

At least 30% of industrial users would find the proposed tariff substantially higher than 
what they would incur h m  other sources (33% to 225 % highp). The W i l l i n ~ t o -  

; Pay (WTP) study carried out by IWSSP indicates that 50.h of the industrial consumers 
. are. not willing to pay more than 70% of the proposed tariff (at 1998 equivalent pikes). 

Effectiveness of ground water ban implementation by the SG is doubtful and could 
therefore affect demand for IWSSP's water, especially in later years whem ground water 

! quality is expected to improve substantialiy and also be a'far cheaper alternative to 
WSSP's water. Past experience with similar bans in other cities shows that there have 
been sigmficant failures. 
Both these factors have been kept in mind while deciding the likely demand. The initial 
demand has therefore been derated by 30% (65 MLD instead of 93 MLD in 1997-98). 

Demand growth would depend on the ability of the indusbial units to improve their 
global competitiveness. Growth likely in the post- quota abolishment period (quota 
abolishment under the WTO) is therefore uncertain. 
Possibility of industry-consolidation and temporary negative growth in overall volumes 
have been factored into the assumptions in the downside sensitivity. This scenario 
would result in a shortfall in cash available to service the proposed debt of Rs.700 
crores 

Growth in demand would be affected by switch to soft-flow technology. A 2% increase 
in market switch of soft-flow every year has been factored into the projections. The 

7hr Louir Rcrgrr Grmp. Inc. Gremhoure Gar Pollurion Pmnt ion  hjed-Cllmore Change ~ ~ ~ ~ ~ r n c n t  10 



high iwsanal t  m@UnUlLs would &t Ihc cxtcnt of shift HOW-, a mat q i d  
envisaged clnaot be ruled out sioce quality would b m c  a key to rmuiniag 

~mpecitive. 

. ~manh in danand c o d  be affected by incrrved use of low salt dyes. This risk is quik 
& especially in (bc light of Lhe mitigation of Total dissolved solids (TDS) pubka by 

of sucb dyes. However, lbese bave not km b o n d  into thc assumpions w the 
wrpatation that tlKir high costs may act as a dacmnt. . UfhKnt ' IDS pFobkms could resplt in action 6om thc PoUution Control Eloard (PCB) 
and kad to cloSUrC of Wlitr which wwld advmcly dunad. 

. Ova a period of Qnc, tbe cross-subsidizatioa of dwcstic laas by iodumy. may ba 
resistance from lodustry. as has happened in other k t o n  like 'Powd. Thic is 
especially likely s eomp&tivc prcssurrs mount Raquind levels of tpiff i- 
(required for senicing debt) may not be aeccptable to the h d h a l  usas, especially 
when cheaper alternatives like rcchargtd gmund watcr become availabk aAu a fciv 
years. 
, 4 + e t i v i t y  carried out by limiting tariff growth to rbont 5% pr ~JIICCS &;debt 
sans capacity:ap&iluy when combined wilb tbe indostry.$owth risk. h k also 
proposed cbat a provision for gradually w i n g  w t  the subsidy ehncn! o v a  & 
years be incorponted in the CA. 

Whar the w n h l i  of Govt is excluded thc m t n i  of ID sad BE aamme pl, 

jusl 6.88% of thc projat cost, which is low. Also, there is m single panota vbo 
would take up msnrgancot mponsibility and provide tbc masny compkha 
support .for a project of this size Managerneat necccmtability of spaum c d  be 
substantially diluted whicb would affect the company in (bc event of ldvast 
o p t i o m .  
It is suggested tbat tbc eotire spomor gmup sbard~~kbng is invated a holding 
compeny, whieh would in haa be in a position to hire profcssirmls a h.ve 
qmcntarivrs ofall spaaors to manage and mouitor tbc pjed company. 

IM is apectcd to paform waal obligations. whicb curnatty it is quite ill cquippcd to 
perfom. These include maint-e of the system wiYa IM with minimal leaklga 
and levy and collediw of tariffs. 
IWSSP propose8 to train IM's pasoancl for tbe stm. H-, it is popooed that 
events of defauh by IM should allow lnwfm raoune lo SG for WI-t of dues 



CUMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING 

fitoblishing Projcient Prq.ecf Shrchrring. Finoncioi and Morkering Copobilitiep 

. SG/ PCB have not framed a plan as yet for the disposal of 'toxic' sludge from thc 
CJTPs. This could lead to closure of units and affect demand. 
Resolution of this would be a pr-disbursement condition. 

Polifical Risks 

SG is expected to provide sizable back-stop cash support to the project, by way of 
a) Mitigating IM defaults 
b) Maintaining and replenishing Water Shortage Period Fund, 
c) Guaranteeing waysjde villages dues 
d) Buy-out in the event of Environmental risk due to sludge disposal problems. 
e) Water quality shortfall (through water shortage fi~nd) 

Being the first water project in the Private sector and considering its importance to the 
survival of the entire industry at Ideal, it is expected that the accepted obligations would 
be fulfilled by the Government. 

Operating Risk: Management . ID, one of the main promoters has no experience in managing operations of a utility. 
Their dependence on the O&h4 contractor would therefore be extremely high. The 
O&M Operator 1s quite experienced and has a good track record overseas. However, the 
O&M contract itxlf does not place adequate penalties in the event of default by h i .  
Thc equity stake of the O M  contractor is also negligible. This situation could lead to 
loss of revenue to the company in the event of under-performance by the operator. 
It is proposed that O&M penalties for under-performance be enhanced substantially 
through negotiations. Bes~des, the reputation and past track record of the operator are 
satis[actory. 

IWSSP could find it di&lt to identify another operator to NU theplant efficiently, in - 
the event of consistent under-perfomance since there are very few operators worldwide 
in the field. 
It is important that the cornpanjrs management induct its own team to be trained in the 
plant operations right from the t h e  of commissioning. Also it is suggested that this 
obligation (to train) be one of the deliverables of the Operator. It is also suggested that 
the O&M contract be restricted to a period of 5 years initially and extendable in blocks 
of 5 years thereafter. 

Ability of the company to effect ihc tariff increases proposed and collect all the dues 
from the wayside villages is uncerlain. 
The revenues from IM and the wayside unions constitute a very low proportion (only 
2%) of the total revenues of the Company. Nevertheless, the lenders would request for - 
SG guarantee for their dues. 

77,e Louis Brgrr Group. Jm Grecnh- Cur PdI~tion Plrvcnlion Pmjcct-Climnrc Chongr Supplunmt 12 



. pcrfonnance pusmek~~ in terms of rrual  parting ppvmtar LiLe POWE 
c w p t i o n  are not guaranteed by by EPC ewtrsctors. However. capacity md I& y 
are guaranteed. 

That are m, fm guamttcs on rhe variabk ax& major auiat- budgm a d  
sysrcm availability by the O&h4 wnlracta. Thc penalties imp& on the QdUl 
a m t o r  am mgligibk yd inadequate as per intcmationa norms. Any failme by che 

operator in rnainlaining the capability of thc compaay's facilities awY kd to 
&in the profitability of the company. 
It is proposed (hat che spwson re-negotiate h e  pendtics with the Opentor. 1f lby fail 
lo obts4n bctter terms, sporrsor~ aad lenders would be Iaking the residual rist of uoda- 
pafonnance of OdtM eonhaetor. 

Non-availability of watalpowa: The watu inIake system i$ dcsigoal lo dnnw 
maximum of 185 MU) with 24-bow opaalioa Any rikuplim in po- supply rould 
m l c  in a shortfall in the water available for sale. However, being a utility providing an 
-tiJ service, tbe companfs faeililies would be exempted €mu any pma cotr (doe 
to load shedding). . , 

~ikcrvlse, any shortfall in wata availability in (bc riva. which h a pohsibility dming . 
tbe summa m o n k  would affect I k ' T C Y Q I U Q  of tbe Company. H-, m y  
prolonged pcriod of wakr shortage would result in ibc eompeny being eligible f a  
compensation from tbe Water Shortage Pniod Fund of tk SG. 

11 is proposed (hat compmsatioo h r n  the WSPF Jhould olso be avaikibk Tor powa 
failures and water mn-availability for shorter paiods as well. However thit ha lo bc 
accepted by SG. 

Quality of intake water could detaiode due to dischmge of rmbatcd s n g c  by up 

stream towns aod villages. This muld kd to faihac of the Wata Treatment Syskm 

and leave the company open to -tiom of oegligmcc on heahb p u u k  

The CA specifKaily permits IWSSP to stop its plant i f  MC w a t ~  quality frILs bdow 
specified levels. Under lbcsc circlrmrtancq supplies b domestic uurr would be hit. 
This wooM howtva, have v a y  little mcnue impact on thc company. 
To enwe thal IIIC intake water quality is c k l y  monitored. the canpany plans a 

systematic proccdwe fa paiodic monitoring and use of advanced sensing &vias for 
measuring the same. 

. .. 

Questions 

1. What are the financial implications of each risk? \\ihich are ihe Entical ones (with high 
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financial impact)? L~st  out the key input variables/assumptions in the financial 
analysis, which would be affect4 by the risk factors. 

2. What could be the possible strategies available to the project participants to 

a) improve financial viability 

b) enbance attracuveness to debt providers 

c) enhance attractiveness to equity providers 

d) These strategies could pertain to 

e) Capital struchuing 

f) Special fund creation 

g) Project scope, Project phasing 

h) Project costs, operating costs 

i) Market risk mitigation 

j) Contractual comforts . 
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S:~b.ie:l: lmpl t rnenta l ion  of Risk Manzgemcc: Sys:e.nt in 

the Bank - Int roduct~on of CREDITRISK Er;rMZ Pi)iEL 

EaGier Ref.: I. Chr*nun's Special Circuhr) io.&01 c. Z3.M 3 0 1  

2. Head Oftire Circu!ar No.l;XZ03: &I.:<: ;L;.Z<.2~01 

. Summay: As a f i n t  step. Credil as well as invesrrfienl exposuns 
beyond Rs.6 Crores should be subpcled tc R;sk Rating 
by us- the in-house raling nndd rkebpzo by the b l r  
To begin wiIh, the rating e m k e  should be can io i iou i .  

9 .. . 
at half yearly i n t e ~ a l s  a i d  once tl!e_~y+:em staMliys$ 

t h e ~ s ~ b e ~ 5 a ~ c o ' ~ ~ ~ ~ -  .. .- -% _ _I _: 

. . -  &~wing the cut-off point for  corcnge l o k p n d  Rs.2 
~ ~ Crorer. In due course; the uni-dknans .. * d+p&l .;*% 6ok~e 
. . . . . . manual "sk rating model s h o u l d ~ ~ & ~ a  &k5 - .- 

dimensional sonware module. to  nuki the txeriis. mom 
comprrhensive. - *-. - .  

. .:.L- . - ~  . 

~ r s f e m i r ? ~ . a d v ~ a d o p ( i a , o f a c ~ m p t h e m i v e ~ a d s t n s s i n g u p ~ i h e  

need to M e d i v e  manage the Credil RirL: by dedopkw ailab* meOlodoiopPs and W ~ ~ I W S  

to wvem the c3oice of the tisk exposue, r r h i  can De efleaively monilored, maMpel and 
propct!y WpriceC. As far as Ihe CrediI Ri MamgemenI is ancemed; Ihe thrust . v e a  afe 



:;i...r:,:j~i~~g, quanlilying. contro!l!llg as ..\,+.!I .::. ~ulci:lg the risk ;:lid the approp; :: . : i  

:.. is-l,~eve thls ir! a lit~lshell. are as t,i'lc.m 
- -- 

I Prttclential exposure Scllitig Mrrower and group l i r l l i l5  

1 Selling industry and sector-wise li!i:i.c 

f 7- selling maturity / tenor limits 

r Q i c t  Rating 

; 2.s.k Pricing 

Evnluating iiiduslry, business. Iliia,;i~;il a::. 

management risks 
Identifying standards and critical i:at;lrnei s 

Defining rating thresholds for credil Cecisi 5 
.- . . . - frlapping expected probabilily cI(%~i:i:,lt - Esli~nating expected loss. basw . :isk ratin.- 

and recovery rates - L!silig RAROC (Risk Adjusted Rc:;i;;i sn 

Capital) framework to price the credit risk 
Allo~atinO carnal to cover the unexpected !o> . 

I ?o~i:~l io Management Setting rating-wise limits on exp:s.: i - Evaluating industry exposures a!:d assessing 

concentration of risk - Proactive provisioning based on expected lo:.: : 
Portfdiowidetesl toassesssensilivily to variou! ! 
media risk radon i 

Loan Review Mechanism 

- . To ensure implepentation of the above within a definile time frank as laid dorm by the RBI; I:, 
. bank has already set up a Risk Management Committee. a ~ r e d i i ~ o l i i  Commiltee. a LC6 

Review Committee and a separate Risk Managemenl Department. Wllh the approval 171 :h 

- - Identifying aeditweaknessesto M a t e  corn r 
adion. - Evaluating portfal[oqualitoisoIale poMern are. : 

~. 

. ~ .~. 

__.__- . . -. . . - . 

Board, the bank-has already finalised its Lending Policy for 2001-2002 and this has address*. 
various aspects pertaining to Prudential Exposure limits as suggested by the RBI. As regam I 

Assessing adequacyof the loan loss pmvis; . - 
Monitoring compliance with internal policies . . Generating Top ~ a n a ~ e m e n t  reporting. 

. .. 

Loan Review Mechantsm. a policy is being finalised and once it is put in place. various steps a 
prescribed by the RBI will be wmplied with. As regards Portfolio Management. which has l o b  I 

carried out as an on going pfocea: Ute Risk Management Deparfment +all be doing ihe needfu' 



In so far as Risk Rating is concerned. since tha Bank dm-s no1 nave a ratlry modetas 08 

now, il has been decided l o  introduce a sbnpk m h l  to  Wgtn mth. OBI the l i n s  as 
indicated below:. 

B. SCOPE: 

Tne in-houseCreda Risk Rating Uodel (enbmed asameaure to l ~ r r . c : d a )  h ~ s  been e&M 

iwkeepinghiUtlhe spid of lh3 RBI guaeines. It has reccgnisecl l h l t  11:s. t.x61~y g.Mq systenl. 

which is pimxily intended 101 pricing of advancer 6 inadeqtlale In nwel the peSeN days 

requireriwnt of a n a m  and qwntifyig'ihe i = ~  associatedmlh aemt r~rrpenulrn tt :us a~u, 
taken noted the fad that il does not aHwd a view of the complrle rssr pUwe. srrwe st does nsl 
assess the aedil risk in lolatity. Nevenhetess. tha model is baslcallr an oflshoM o: !he p r t s t q  

grading exercise. with the risk aIbalysi5 a s p d s  buiP info i t  

The Model is uni -d i i ional  and the W a r e  bashUy measured in a gus*ltative mmk. 

aRhOugh to an exlent WWaIive fadon a b  have been reckoned. The mdel  has reckoned 

cenain vital factors W h  are mted separately and due weights are asigawl Tc anivt. at .h- 

over all W rating. lheK laclws are aggregated and casbrated to &am a sig* panl m a ! w  
of risk associated wilh the dent. This appuach has iu orm fimraions. in as much as 1 a wzh 

based on MS. own experience ami p e m .  ~ t e r e m h .  emu-* may have to movz 

wer to a Wi dirnensoMt rating sysem; which should no( onty be mom ahaaaiw hl atso 

sedor specirk.. bcnnmer SFeCifr and faciHy speciIii This hwever ab lor rev- the 
exisrig MIS as also exiemive @mpllematii for hMorka4 data hdb*) mdaawaehraa*g.  

A s m r * J i k a k i r 6 n g ~ y p q F m i n t h e s e a n s r o n & m e a t r r e d t i r r a d u r z e  
aranocfu!iyunvwaawilhlneanap(dmlr n t i n g a s ~ . a s i m p Y r d h h a a e n n j e l a  

bemg *Ilrcducai now. rrh!ch is propmed b be replaced Dy a swhklhled aatonaed wRua?e 

moduk. at a bIer dale 

C. COVERAGE: 

The Risk Rating ex- shauld cover aU hesh advances. renewals as vRl as enhancemens 

i n l h c e x i s t n p c r e d i l ~ ( d a n i l i e d s s s ( a n d a r d ~ ) ; a s a l s o ~ V l e ~ m e c l l ~  f 
F w V l e L i m e b e n g . ~ ~ y ( t u n b b a w r d + n o r r l u n d b n e d ) r h i d , s e ~ R r 6  

obligaiii h e r e  M u t W i  and pal repayment have already taken place. t.W present 

odsbmhq tiablly should be redroned. Once the syslem sfabilws. h* M taRr than 31.12 2002. 



-~ 

Parameters 
- -  -- 

be c~mlua~i.cl fol-appropriate scoring -1 
I 

Current ralio Composition, qu:llily :;II~ easy cotiverl~bi l i t~of tlle . 
assets, comfortable liquidity as evtdenced by surplus 

~.~. 

Dew equily ralio 

by sound eqttityiowncd funds, retention of prolils lo 

improve the owner's stake in business, long term - 
. investment in associates denoling indirect withdrawal 

of capital. presence o: ~nfanqible asscis. p r e f e i ~ ~ r i .  
sharecapilal rerli'~x:::l?!ed:liii: n r+ii,M pf 12 ycar:,;!.~ 

Debt service coveia:)e rallo 1 Ability ofthe borr~wer to sewice the termloan liabili!y [ 
I (principal + interest) with a comfortable cushion. I 

evidencing that even if the performance orprofitability ! i levels m e d o w n .  sli:~ tile debt will be serviced wi!kc.:,' i 
! 
j any difflulty. i -- 

Long term liabilities Adequacy of owned funds; level of promoter's 

to Tangible Networtiicontribution. limiting the 

extent of long term investment by oetsiders. 

I dbnoling greater financial strength 

I Return on capital Effidency with which the long termfundshpe been 
employed (percenlnge) , dd'kyed$sev@enced by the ratio (where an yield o i  

~. 15% sensidered as satisfactoe. although it varies 
. ... . . . I 6 ..... . . = " ~ &... .. . ... "..%. - .?~!,, 

. f m m i ~ u ~ y  to indu&). - . b ?  ( . ~. . 
. ~ ~- . ... . .- 

Effla'ency'mih which the borrower has pnducted his 
, . - - -. . - 
busiiiess (production and sales) as k id inced  by a 

. . higher operating profit (excludi&d&II&eous and- 

I other ilems of income). 

Interest coverage ratio  ratio of over andabov 

lenden. 

Current assets Loyer ratio - reflecling poor sales /-inventor 

turnover ratio IrecekaWes di f fa i l  of emvery w high raliw Indicating 
inadequaii level of current asset build-up. 



-. 

Eilicjmcy*rilhwWchtt~e ~*IVY.~.: 

tumoverraio assets I ad-acy ot sales ,.;  lath^ to lne fixed 

assets acquired I level at un: 8 . ,a- to* >.ilcs turnover 
lor the gaven increase thv ! . \ , . ,I  .teens over lne 
pericd of time. 

1 -- t 
3. Muuacnnn t  Risk 

MaMgerner* Risk analysis would bnng cul thk bona*lw's struCttt!.li 9ir.nqth e rm ise .  

attilde. ampetenq. creatmly. track record. inl-y and above all ::; - 6 h  be;uuy c-y 

and the willingness lo aswme nskswdhoul endangaing wcompan#ung a l y  ol  the bxus 
The fdlow+ng are m e  of the rekvanf anas thal could be tooted inlo lor a -evalualm 

Parameters 

Pmven leadership 

ip! ' 

Profmione) ma-me* 

TmdliomI Management 

Aspects l o  be enlualed for approphte scorhg 

Does the barwr have the reauiwte W y  to Iead ! 
over lhe compe(las in the marke: to mtluence amd - 

: 
motivate the empbyees. to set tasks and lo acky ! 

... strategies to forge ahead. what is their s o m l  ' ! 
commitment and do they have proper plms lor 

diversirmlion.modemiwlon.expam~. &. I 

. Arc the mah managed by a team of potmiorul)l 1 
qualified and competent managers. does the 

manaqement evince meres4 inthe g m d h  dlh I 
e m - . - w w p l l . p L .  I 
~ t o u t e ~ e m p l o y e e s l o i n p o v e ~ ~ .  , 
* C * h * l ~ r & k h o m b S u U H i # u n ~  

rt the manq)emcn( didaed bllamWy kd iCmm is 
a a n ~ l o d s p ( 0 r l O ~ h e  

ch;ngshMeTdosshemnapmnr 
iacRckar*aianrrithrq)ardtofdweplpns.M. 

h U Y T e ~ ( * m b M O I ~ * u r p r P n c e d  

emplgces.slrilcdandsem&rtledbbarfaceand 
-a plesskad managanenl*. Arclkhainess 
pabaxlslrd~nldemsdanihasmebamm 
been piompt with regard to timely completion I 

execution of propds. etc. 

.. . 
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I 
Exposure in terms ol y e x s  1)ronioter's track record 

in handling the affairs as whole lime directon. their 
association with sin::': . ' ~ . . * ,?T  ~"!i!ies, c!: 

- .- . -- 

Has the borrower been nl)le to keep ~ ~ ~ t h e  popularity 

of the product overa perind of lime I able to mainlain 
- and lmpmvethequal~ly of Ill? producl throughqualily 

control mechanisms ( :SO 9001). effective post sate 

them lo popularise the prodllds by advertiiments, etc. 

I Miscc~llaneolls 

factors: 

Collateral I Extent of availabil~ty ol eas~ly encashable wllaterals I 

of good quality. equwalent to or more than the rtsk I 
exposure by the bank I :  

... 

... . . 

Availability of personal guarantee of the prmoler(s) 

denoting their willingness to assume the risk and 

indemnify the Bank against any defaultsIavailabl~ty 

I of corporate guarantee where the guarantor enjoys 

, ..- .: 
: . 
. 

- . gbod market reputation and financial slability I 

- av.ailabiliiy of third parly guarantees, where thgnet . meam ailhe guaranlors is sutslanliall availability of 

. guhntee wvers such as CCGC, etc. . . .  

...I ;.;.. ..... 
. - ... &. zW,, ..,: - 
.:;-. . .-.,..: - ........ ,-. . . .  ...= * ,.;,. . . . .  ... 2~ . .  . , . ~  , . 

< .  . 
' Inspection and audii :..~ .. 
:wmmen!s 

~ r i c j ;  record of the bprrower as reflected by due' ' 
- . , :  . compliance with the l e n d i i  Ccivenan&goOd turnover 
.::: , . in the account, prompt servicing of an types of dues, elc. 

..? . . . . .  
l a c t i f  comments or full cooperation by the bomMler 
. . .  

for prom@ reclificalion of the commenls maife by the 

internal I external inspec!ors. 

Promp4submlssion of stock statement. QIS, audited 

fmancial stalemenls, tax paid receipts I copy of returns. 

renewal proposal and other information/ statemenls 

as and when called for hv lh r  Bank. 



4. Pricina Determinawq 

Pricjngdetcnninank be* m m L  p r w t e r s .  soas to make the analpis vecyotrpdin. onb 

those aswrls measuratde in unill are to be reckoned IM evalualm As f x  as 6 

- m e d . i l s h o c ~ b e n o ( a l ~ ~ a h i g h e r r i s k k d r r o u l d d e & * c * ~ a e -  
for low: (riuhhj. n luv risk kvel expasue would not autmnalicallyq~utily lor lor w i n g  m s -  

IheBank i s a s s l ~ r e d o l a Q O o d ~ o n V l e e ~ e b y w a y  olintered andcommission eammqs 
due to luR ulilisalion d the sandioned tund based and nowfund based uedrl tmns as also 

reciprocal deposil wtppocl. . ~ 

Parameters I Aspects to be evaluated tor ap-e scoring 

Account earnings Tdal ear- lmm (or acmml (acid plar*un 01 

interen earned on the fund bmed limils plus the 

acrusl ammnl of commission and Chs(pS earned 
on the nmfund  based Urnill) as a pcrrcnlape to 

the aggrqale quantum of the credit facilities I 

exlended lo the mmwer. 
-- 

The level of complkuy dep094 wOpMc povaed 

~ m i l s a n d a s c o t l o t e f a I ~ s e w i t r ( o r 1 1 m d ~  

1 b y t h e ~ ( a s C ; a h ~ f o r - h n d b a s e d  I 

l i n l s ) a n d a i s o t h e V w c i q u & s u c p r t  

--w-=andpadgeQR. 
as percenlage lo  the quantum of aggregate 

S W a l  Featwes 

As per the Lending FWky d lk Bank lor 2001-2002.'~a fdainO bDmrm scgnn(s a e  
placed under ReaiUed Cateowy : 

Loans lor s e t t i u p  d hotels. lodges. holkiay resortr, privale d u b  a connntnity I 

c o m 4 n l a n l ~ i l ~ h d k .  

LWN lo real estate I popntr avelopecs and krildm. 



assets. d e p n d e w n  one lype of bt~siness cyclical lren(ts, etc.. which may adversely at!,:-i 

the borrower. 

AVERAGE RISK [SCALE 2 - B] 

Borrowers with smallermargins, *ere definite elements ol  reduced strength exist. Salisfacln~ 

asset quality L tiquklity. good deM coverage and management in all critical areas, however vrilh 
unstable earnings and cash flow PnllernS. A loss or a declining earning trend may also be 

present. 

CAUTION RlSK [SCALE 1 - C] 

Borrowers exhibiting potential credii weakness or a downward trend which. i f  not cheeked or 
cweded, witweaken the asset or wol~ld no1 adequalely protert the bank's position. While 

potentially weak. the bonower may appear lo be marginally acceptable since no loss 01 principsl 

or interest is envisioned in a turnaround sitoation These accounts would rro( normally a:trarl 
special rnenlim by the regulalory authorities and would exhibit a dislincl possibilily that a pariial 
loss of principal or interest will occur, if thedeficiencies are not corrected imrncdiately. 

AWAY RlSK [SCALE 0.- D l  

Borrowerj falling under his category are cases of potential loss. The possibility of loss is 
exlremely high since they$cegeneraiiy rol capable of meeling lheir detl repayment commitments. 
While the categorisa(imn would not mean that the loan has absolutely no recovery or salvape 
value, it is practically not desirable to pennit their continued presence in the portfolio. 

, >.;*-:. - 
~ .~ .. . . ~ 

Explanatory Notes : -- - 
1. IT IS TO BE NOTED THAT IT IS NANRAL FOR A BORROWER TO OBTAIN VARYING 

SCORE I MARKS FOR EACH TYPE OF RISK, THUS LEADINGTO A MFFERENT RlSK 

RATING FOR EACH OF THE PARAMETERS. THIS NOTWITHSTANDING, THE 
CONSOLIDATED SCORE FOR ALL THE PARAMETERS PUT TOGETHER ALONE 
WOULDDECIDE THE FlNAL RlSK RATING. 

Z EACH CATEGORY OF RiSK IS COMPOSED OF A CLUSTER OF FACTORS AND MARKS 

HAVE BEEN ASSIGNED TO EACH ONE OF THEM. SOME OF THESE MAY NOT 
BE APPLICABLE TO CERTAlN N P E S  OF ADVANCES, SUCH AS DEBT SERVICE 
COVERAGE RATIO FORA CASH CREDITLIMIT. IN SUCH CASES, NO MARK CAN BE 
AWARDED TO THE BORROWER FOR SUCH INAPPLICABLE AREAS. INSTEAD. 
THE MARKS ACTUALLY SCORED EIY A BORROWER SHOULD BE 



PROPORTIONATELY INCREASED. TO EXPLAIN. AS AGAINST J G  MARKS. 

ASSIGNABLE UNDER FINANCIAL RISK (FOR ALL Tl lE 9 PARAMETERS PUT 

TOGETtIER). IF A BORROLVER HAS SECURED 25 MARKS FOR 8 P.>RAYETERS 
(WHERETHETOTAL ASSIGNADLE MARK IS 35). THEN THF SCORING 

SHOULO BE INCREASED TO 2 t . 5 7  

H. APPLICABILIN OF THE DLCIPL IFIF: 

1 In resped 01 bonorirers securing & w x  r a w .  mb bank s h o d  en0eavst:- ;:a '1M a4 

- the earlied ogpoctunily, by choosing an eril roule. l iot a4 renewak arp I@ t f conside;*d 

- .+ lor iinavoidaMe reasom. a shouid be on stncler lams. cnder ck6er morulor~ng ad .&n 

a pelixed wler dale lor Iota1 iiq~tidation d the due% . z 

I - I  2 In respec( 01 borrowerr secu11iy L a m  rating. our endeauwr shou: 1 . e :o r. 
the expcsure a( the e x l i  level. strnullaneody atlcmplmg to s a f e g w r :  !k mr'.. 

posi-by oblaining addnional collalerals. stipulO(i Sringml ban co.eaams o M  
in:encifying the suveilance memanism No fresh pmpos&s*rilh Corlms r*my shmM 
be entertained 

3 In respecl of bonmerr w r i n g  rating. re shadd a ten$  ic. c x l s C c  1: -r 

s a m e l o ~ ~ i b y l h e ~ r e ~ l n u d k M f i S l ~  
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1 
Presentation Oveririew 

Need for PPA 
What is PPA? 
Essential Elements of a PPA 
What should you see in a PPA? 
Case of a Deficient PPA 

T t L s ~ G . o l . k I k L a ~ ( Z i r  ? 
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Develnnment Trainine . Pown Purchase A m 1  1 



GEP-CCS: A USAJDlIndia program 
implemented by The Louis Berger Croup, 
Inc. 

Power Purchase Agreement 
Need for a PPA 
A crucial document specifying the manner in which a 
power producer will generate power and the purchaser 
"buy" it 
Since power is a commodity that cannot be stored and 
also transferred easily to others a PPA is essential 
PPA has legal sanctity and operates within overall 
project frimework that includes other agreements 
which authorize the power producer through a license 
to operate 
Important document not only for the project developer 
but also strategic Investors, lenders and insurance 
companies 

n e L - 3 B m o G ~ . I n s ~ ~ ~ ~ F r n . , ,  lnc 3 

what  is a PPA? = 

Ideas??? 

r r b m  e n ~ ~ l a p  I ~ T ~ . L D ~ ~ ~ , G - . I ~  4 

Climate Change Centers' Project 
Develnnment Trainine Power Purchase Agreement 2 
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) (jep-CCS: A USAIDmdio pro- 
C ~rnpiementcd by The Louis B q e r  Group. 

1nc. 

lad 

i 

What is a PPA? 

A docuinent specifying Rights 8 Obligations 
of Parties for a mutual activity 
Specifying the way business transaction 
would be done 
Also identifying how business would be 
Normally done and possible breaches that 
could hinder and the manner of addressing 
them 
A document that addresses risk mitigation 
issues and safeguards revenue streams 

Rh~CICklkUawsCI*Ic  I 
. - - - 

Essential ElemenQ of-a PPA 
Definitions: Very impwtant to clarify what 
the terms mean exactly in the context of the 
PPA 
Conditions Precedent: Conditions that have 
to fulfilled before the PPA takes effect 
Sale & Purchase o f  Energy: What amount of 
energy, how and when would it be 
generated transmitted and where and at 
what rates would it be purchased (also 
specifies security mechanism) 
Metering 8 Billing: How would the energy 
be measured and billed 

RUb.lnClC*ntL.l.qpG.r)h 6 

0 climate Change Centen' h j s t  

Develmment Trainine Power Purchase AgramuU 3 



GEP-CCS: A USAIDhdia program 
implemented by The Louis Berger Group, 
Inc. 

Thank You! 
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I ARTICLE - 1 I 

I INTERPRETATION AND D E F I N I T I O N S  I 
1.1 INTERPRETATION 

In this regard 
" 

(a) The headings and paragraphs numbering are for convcnicnce only and shall hc 
ignored in constructing or interprct~ng this Agrecmcnt . 

(b) References to persons include bodies corporate and partnerships . 
(c) References to any Agreement, enactment, ordinance or resulation includes any 

amendment thereofor any replacement in whole or in part. 

(d) References to Micles. Sections and Schedules. unless the context otheru~ise 
requires, refers to Arricles. Sections of, and Schedules to this Agreement . and 

(e) Singular shall, wherever the context so requires. include plural and vice versa. 

1.2 DEFINITIONS 

For the purposes of  his Agreement the tcms given hereunder shall have the following 
meanings, except where thc context othenvlse requires : 

, L 

"Agreement" - This Power Purchase Agreement as may be amended from time to time: 
in accordance with the terms and conditions hereof by mutual agreement of the Part~es. 
but shall not contradict the provisions ofthe Energy policy 0fU.R. Govt. as in forcc on 

. the date of signing of PPA and condition of sanctions o f  the project, save and except 
provisions modified to the exlent in this Agreement. 

"Associated Transmission System" - The transmission system required to be 
established by the wmpany a1 its own cost to caw power fiom the feeder gantry of 
project switchyard upto the Grid Sub-Station of the Board. Associated Transmission . System shall be owned. operated and maintained by the Company. 

"/\uxiliar). Co~~st~mption" - The energy consumed in the various auxiliaries o f  llic 
projcct during _ecncntion of clcctricity xvl~ich shall be 20% of cncrgj. gcncra~cd. 

"Availability" - In relation to the Project n~cans the capacity or the projcct (including ~. 

all the gencratcd unils) to generate power on availabili~'~ of Municipal Solld \i'&c 
AMSW). The annual availability of  the projcct shall be determined as pcr lllc follorving 



Pnccntagc Amual Availability = UllY,_rlla:9.d,l 
(U, + U, 4 U,) x 6760 

Whnc UI. UI and U, arc the capacities in Mesa watts of thc 1 h c t  rn~im ml It,. 11, 
and HJ are the hours for which thc rcrpective cngincs \vcrc avail* for opxa~m 
during the years. 

In IJIC leap year, instead of8760 hours i t  shall bc rcplxcd by 8784 h o ~ r s  

Since power generation fully depends on the rvrilability of thc \ \ -a~c  pcr thr ~ m - d  
quantity. The company shall inform UPSEB ifpou.n gmcmion is nu pousbk Jw m 
non'avaibbility o f  waste. No pcnalty wil l  be applicable. In case diinng runntnr olthc 
plant. the company finds that powu generation can bc inc-cased. the canpan, shall k 
allowcd to add additional cquipmmc at its cost. The increased ponm syrply dull also 
be accepted at the lariff already agrccd as per w i c k  3.1. 

Power irrcspcctive of the quantity gmnatcd rrom (MSW) shall be xccp~cd  at ihc tanfl 

already agreed as per article 3.1. 

" Energy Bank" shall mean energy g a m t c d  by the projccr and deli\- to Gnd St& 
Stalion for the purpose o f  Third Parly sale n h ~ h  is l o  be delivcrrd to Third Put ) .  ~r 

and when rquircd by thc Company ddun'g the l l n m  yeu. Jn case an!. fun of m :y  
banked is no4 utiliscd by  Ule company paymcnt orsuch bankcd mag\. s l lu l l  bc madc a~ 
the cnd o f  lariffyear by UPSEB. 

"Board" shall mean W t u  had& Sute Elatricily Boar& . 

"Capacity" shall mean wpabitity oflhe unit -red in MW. to produce and dcIi~1-r 
x t i vc  power. 

"Change in Law" shall have ibc & as specified i n  t k  Ank le  19.14 

"Check Meter" - any meter and/or meteying device o f  accuracy class cquitalcnt to t h r  

Main Mctcr ins4allcd. o w 4  and rmiDcained by thc Board al the Grid Sub-Station to 
measure the ddivcry and receipt o f u w g y  and power for the puqmsa o f  chcclin!: thc 
Main Mctcr. 

"Control Centre" - Board Load Dispatch Ccntrc located at Lwkmn or such nthrr 
control Ccnlrc dcsi-mated by thc Board from time ro tinlc (but not more than onc 31 an: 
time) from which thc Board shall issue toad dispatch innructions to the projcct 

"Commncial Operation" shall mean the sate o i a  W v h t n  il is capablr o f  dr l ivnng 
- Activc Powcr and Rcactivc Powcr on a c o m m c r c ~ s i s  at t k  Grid Sub-St211ott h ~ r  

bar as specified by Company. 

"Commissioning (with respect 10 each generating unit)" - the au of svrccssful 
conipletion o f  lcsts and synchronizing. as per Prudcnl Utility Practiced manu fx~u rn  
rccommcndalions. 

U BIOENERGY INDIA) 110, 
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-.hIaa~ttesa~~ce Year" - Each twelve (17) n~onth per~od commencing a1 0000 hours 
Indian Standard Time on April I and ending at 2400 hours Indian Standard T ~ n w  the 
following March 3 1. during the term o f l h ~ s  Agreement 

.'Meterins Date" - The midday o f  the last day of the calendar month in which 
comniercial operalion o f  first senerating unit occurs and the midday of the last dav of 
each calendar month thereafter. irrespective ofnot being a working day. 

"Month" - A calendar month according to the Gregorian calendar beginning at 0000 
Itours on the first day of tlte n~onth and ending at 2400 hours on the last day o f  that 
n~ontl t  

"MVAr" - Megavars (Reactive Mega Volt Amperes). 

" M W  - Meyarvatts (Aclive Mega Volt Amperes) 

" M S W  - Municipal Solid Waste. 

"National Test House'' shall mean any test house designated as National Test House 
d n c l u d i n g  National Test House. Alipore. National Physical Laboratory. Nen  Delhi. 

National Test Houx. Ghw.abad and National Test House. Bombay. 

"Net Design Energy".: D e s i ~ n  enersy reduced by (a) auxiliary consumption at project 
and (b) transmission losses at project transmission system. 

/operatiny M o n t h  shall mean the period from the midnight following u;lit I 
commercial operation date t i l l  the end of the month and thereaaer subsequent months 

. . . : 3 .  .~. : . ~.. . . 
"PT'  - shall mean Potential Transformer of accuracy class 0, I as per BS 394 I or its 
latest revision. 

, 
"Parties" - shall mean collectively the Board and the Company and individually. either 
ofthem. 

"Pern~issible Limits o f  Error" - shall mean permissible limits o f  error mentioned in 
applicable standards for the accuracy class o f  the concerned instruments. 

"l'roject ('ontract" - shall ntcaa any st~pply or works contract cxecutcd by the ('or~lpany 
for implernenta~ion ofthe Project. 

" ~ r i j e c t "  - Power generation from Municipal Solid Waste at site allotted b" Nagar 
'Niyam in Lucknow dislrict in tlte State o f  Uttar Pradesh having an Installed Capacity of  

. .  . 5.65~MW formulztcd by the Cotnpany as approved by GOUP. 

" P ~ d e n t  Utility Practices" - Those practices. methods. techniques and standards. as 
adopted from time to time. t h a ~  are generally accepted for use in electric t~t i l i tv  
industries taking into account conditions in India. and commonly used in prudent electric 
utility engineering and operations to  desipn. engineer. constn~ct. test opcrate 



;IIJ rrwinlain rgttiplllcrtr la\\-Full!-. wfcl]-. rfi~itnll!- air1 ccomm~rall? as ~ p t ~ l s a h l r  I. 

~'crwrr ststiom of ~ h t  sire. scmiec ud typc of ihc Projcct. 3fd that ~ c ~ u r a f l \  confin)) 
In ~ h r  mjnufx~urcr~s operation d mainlmnrc _euidctiu~cs 

- 'Purrbe Pricr- - The purchase price shall be as asrccrl b \  I' P ~ ~ . c n r r r x i l ~  (lclrcrs 
m c t o s t d )  and as per rccommcnda~ion of Minisir)' of Nor? Cont*mrrom1 E r ~ r s t  Sorrrccs 
(xccptcd by Pon-cr blinis~v or U.P). 

--Reacri\.c Po--cr- - The watllcss ~omponcnl of thc p r d ~ ~ c ~  of vohayc ; I I ~  C U ~ C I B I  

mcasured in h.11'.4r. \\.hkh thc ~rojrcish311 pro\-idc to or ;tbsorh Cronr r t w  Grsd S v w t m  

"Saleable Dcsip Encrsy" - 1 W ?  of the M g n  Energy ~ h ~ h  &It k 0,S kf C! 
during a p w .  

'-S31cable Encrs!" - IW,; of  thc Dtliwrrd Energy metered and ckli~cml ;H rltc Strh- 
Sraion Bi~sbars. 

i * 
"ScMukd Cornmrrciat Operalion Dart {for m h  engine)" - h I l  meall r w . d ~ t r  
idcntificd by the company a r d  conveyed in a wrirtcn m i c e  xnt H, and rtcciv&'b?- the 

J Board allcast J,10 {One hundred hvmly) &-ys prior to such date. s being rhc dale on 
titrich rht Cimjlm?y \\-ill commmc p a w  supply from rhe mzint m a rcl,.uht bas35 
This  dart shalt rm exceed 15 (Fificcn] days from rbc c h t  of S)nchrmitatron or #ha 
unic. 

L, "Schcdulcd Date of Commissioning of In~crconncc~iun Facility' - shall hmc the 
meanins as spm~ficd in,Aniclc 8.3, 

'Scheduled Ourasen - A Pluuvd irhctnqdm of thc g.mrmin3 c a p i t !  or thc Pro~cri 
 hat is scheduled as per Agccmaf and is fix inspection . itsting . prrvmtivc 
maintcnamc. cvnrcli~*c mainrtnmt. rtpairs. rrplacmmi or irnpro\rmcnr 3 r d  rs ~ O I  a 
M i n t e m t  or Forced Outage. 

*'Schtdded Synchronization Ihte(sl (with m p ~ t  to each m_eintj - Thc datc idal~ificd 
b\- rhc Comparp in a \\.riltcn noricc sint to and r&vcd b\. -SI onc - 
tt~rndrrtl and r\rcnry (110) d a  prior lo such date. as beins thc ds~c OII *riirch tk 

C'ornptm~ 11-ill alrcnipr to st3n on (or all units as ihc CIX: nlz\ k) lo bc ci :c~lrt~l l !  
synch&izcd lor ihc in[ lime md c * m t e d  10 rhe Sub Slation 

"Slation" - 5 A l l \ '  Lucknow MSW Projccl. 

"S!-nchroniz;rlion Daitfs) (tvirh rcspccl ro each Unir)" - Tht daic on lr hrcll such t - n t r  
is s?-nchronizcrl for [he firs1 timc 3nd connccred 10 tk Grid Sys~tm. 

- 'S-~hroniting" - The act to csust ptraIIeling of two A.C. circuitSiS~~lcrns \ \ k t 1  #hey 
arc rvithi~r rhe scipularcd Emits of frequency. phase angle, and voltage. 



..Tariff )'ear" - ~ ~ v e l v e  (12) calendar ti~ontlls from thr cflectivc date durin: ll~r tenn 
of  ihis Agreement. 

"Taxes" - shall mean any tax. charze. cess. i~nporl. lariff dul!- and fee of ant kind 
charged. imposed or levied. directly or indirectly. by an!. Governmental r\uihoril\. 

J applicable lo the Company! Project or the Board but escludin: all types of Corporate 
tax/lncome tax or penalty in~posed on the Company bv reason of Company's default. 

"Technical Ability" - The projecl shall be considered as iechnically able to produce 
electricity from the Scheduled Synchrpniza~ion Da!e(s) and ontvards esccpt in illc cases 
of Forced outage. Maintenance oittagc, Scheduled oilrage and Force Meajure c\.ents. 

"Technical Limits" - The limils and consIrainis relating to lhe operation and dispatch. 
In respect 1.: operalion and maintenance. technical limits and cons trail.:^ shall be in 
confonnity with niatiufacturer's n~aintenance instructions and prudent utilily practices. 

"Test House" - shall mean any Tesl House recognised by Stale undcrior Go\-ernmen1 of 
A 1 d i a  having proper and adequate facilities for calibration of 0.1 accuracy class energy 

ll1CICrS. 

"Weekv'-A period of seven (7)consecutivc Days beginning 00.00ho"rs lndian 
Standard Time on Monday and ending 2400 hours on Sunday. 

"Year" - Each t\\,elue (12) months period conitnencing on (SXX) hours Indian 
Standard Time on January I and ending 2400 hours Indian Standard Time the 

oreen~enl. following December 3 1. during the term o f  this A; 



ARTICLE - 2 
3 

SALE AND PURCHASE OF ENERGY - 
3.1 BOAIW'S PURCHASE OF EKERGY 

w Dnring thc v r n ~  oCtbis Aycemcnt as specified in Articlc I j. I. 1l1r Coolpan! dta11 iced - a l l  the cncrzy from the pmjecl 31 thc.Grid Sub-SIJIIOII. comnlencni: frorw ihc d x t  of 
syuhmnizrtion of the l i n t  cnsim and B o d  shall eractrate all such m r p  from th~s 

w point. Subject to and in accordance with the l n m s  and conditions o f lh~s  Agrccmmc. 
thc contpany shall dl d tie Board shall purchasr'\~hetl IW,. of  ah- energ! ! dcli\.rrcd by Ihc Con~p-ny at Company TariKas stipulrtcd in Anicle 5 aml pad lo. as 

b ,  per n& described in Article 6 from the dale of  Synchronization of IIIC firs1 ct~;~nc 
The metering for the entire emrg shall be done at the Grid Sub-Statron Busbars q 
described in Aniclc 4. 

' c 2.2 COAIPANY'S PURCIIASE OF ENERGY .;* 
I.r r t  

i !  Dt~rin: such period. as may acur frob time to lime. as t h r  Prqicct is pan~ally nr toc.dl?. 
)I unable I ~ o p a a e .  the company mny drab\. emrgy required for s tm up rd ma~mnunre 

of lhc project from the Bonrd's s-y~tnn metered and paid for as the Board's tariff and 
.. Yljusted in concsponding monrh's bill accordingly 



* 
ARTIC1,E - 3 

COhlPANY T A R I F F  AND S A L E 1  PURCtlASE OF E N E R G Y  

3.1 Company Tariff including its escalalion for Salcablc Energy (as per Aniclc .:.?I 
and Deemed Saleable Energy (as per Article 3.5) purrhased by lhc Board froni llic 
Company shall be Rs.2.4&(Rupccs -- Two and paise rorty eight only) per u ~ t i t  on 
e f f e w a t e .  This tarifr shall be valid for one calendar ycar f ron~ the cfrectir,c date 
a n d e  escalated as under : 

3.1 ( I )  RATE OF ESCALATION - lnc&ase in rate of Cornpariy Tariff payable lo the 
Company shall be as  follows. The base tariff ac on the effeclive d a ~ c  shall be 
escalated and compounded @ 5 %  pcr annum for firs1 f2 (twelve) years ac3 
subscquently compounded @ 4 %, 3 % atid 2 % per annurn for the slabs of  6 . . 

! (six) years thereafter and the agreement shall be renc\r,ed on mutually agreed tern~s 
. , - '  - after thirty years as  long as ABL desires or the Mu~iicipal Solid Waste is the sourcc 

of energy. 
No other escalation such as Operation and Maintenance ( 0  B. M) or forex ~ariation 
ctc.. shall be applicable 

3.2 SALEABLE ENERGY 
Ci 

'5 
Saleable Energy shall be the total energy dclivcred and metered at the. Sub-Station. = 

Q 

3.3 Saleable Energy charges for a month shall be computed by multiplying Company T e 
Tariff with total energy delivered and metered as  in Article 4 at Sub-Station busbar r 
during the month. The aforesaid shall be payable on a monthly basis as detailed in 
Article 5.2. 

& =-* 
b I 

3.4 Notwithstanding anything to Articles 3.1 to 3.3 the aforcsaid method of  
computation of Tariff may be modificd in accordance with the a i n m c n d x n ~ s  if 
any, t o  Energy Policy of GOUP , from iime to time or any o r h e r i u r n e n t  of'  

mtar P i d d k h  - -  ~ o t i f i c ~ t i ~ n  . only by  utual agreement of the VPSEB Lib- ihe' L.._ - -- - .  : 
Company. -- 

3.5 DEEMED SALEABLE ENERGY 
2' 

Deemed Saleable Energy shall be payable in cnsc of reduced gencralion or nw.7.; I 
,.~ .. gcncration due lo the follo\ving rcasons: i n  

; ,x t., d 
i i; 

/ (a )  UPSEB Grid System failure. 3 .. I  
i >(b) Non-availability of evacuation~transmis& system of UPSEB. <- , "(c) Rectipl of backing down instructions from conlrol ~ c h r c .  .. . * >. . i. 

.\ 
- . . 

i r '+- 

I n  casc thc company is able lo produce power but UPSEB : Conlrol Centre is ; ,.) ,- 
n o ~  able to rcccive power supply on accounl of ~ l i e  reasons explained , . ._ . . r ;  . . above. the energy loss on account of such rcasons shall beconsidcrcd as . . - .  .. 

.P i 



Dccmcd gcncntion For cncrgy loss in a n m l h  duc to such *ntcrruplon 
a n n  the the annualcxcrnption o f  480 h a s  has cxp~rcd. t k  

corresponding (at company t a r i n  1, Dccmcd Sakabk Encrgy as 
mainlained and spccificd by the company and as ucrificd by the Board on thc 
need basis. shall bc payable by the Board to the company. Dccmd 
Saleable Encrgy shall be payabk . if any. on ihc following h i s :  

(i ) During first Year of operation . thc DccnKd Emgy  shall bc 
cakulalcd on a pronta basis based on thc artrage m g y  sak f i ~ u r r  
during immediately preceding period of  thc year 

- 

(ii) During all subscqucnt Years. the l k n i c d  Encrgy shall bc 
cakulaled on a pronla basis b a d  on the avrngc encr_ey sales 
figurt of the previous mrs. 

I n  working out average m g y  salc figure o f  a a l c n d a  yea salc figurc of 
days when such salc was reduced ar Board 's mnstanec rr dctulcd m (a). 
i6) & (c) above as wctt as days o f  such reduced sala a m sale shalt bc 
tgnorcd in worktng out the average figure In  addttion ta abovc thr 
quantum of  DcmKd Salwblc Energy as workcd out abovc shall be r c d d  3). 

, .  9 cm@tng untts as calculated by 3 5 i & 81 cmapondtn: to 480 5" .- 
Tmm tn any one yea 

C_ 

*-. . 
3.6 In cass the company. Tor some reason (techniuVadminismtive) docs uol pmdwc ' 

power, the company sha!l inrorm the Board within 24 hours and mbscpnrly rc- 
confirm lime o f  gencralion again. i 

3.7 TARlFF FOR INFIRM ENERGY 

The Infirm Energy shall ilso be metered '$ the Station as per provisions wdcr 
Anicle 4 and delivered at the substation Busbars. The Board shall pay mctcrcd 

-$ Infirm Energy al the rate determined as per Aniclc 3.1 - . .. - - - - -  . . 

3.8 COMPANY TARIFF COMPUTATION 

Company TarifT in terms o f  Article 3.1 shall be computed and slvall k wd by thc 
company for invoicing 

3.9 TAXES AND DUTIES 

The Board shall be liable to pay ancr the eKcctivc dale, a l l  taxes and du tm lcvicd 
on thc company by any statutory authaity as pa starutory mlcs a d  forced from 

. timc to limc. ovcr and abovc company tariff as pa qrticle 3. I 



4.1 Main Meters (Pair of Espon and Import energ  nieters) required for the t~ietcrins cl~;tll 
be o ~ h s . C o m p a n ) .  and maintained by the Company. These shall be i~istalled 
at (he Grid Sub-station and maintained in accordance \!-it11 Prudetlt L'lilit! Prac~tccs. .> 
Such equipment shall include capability for hourly and nionthl?- readings. The 
Conipany shall provide the Board rneteiing results of M:iin tneteri. The Board sl1;111 
also install Check meters for each Main meter installccl I>?- the Company a1 the poncr 3, 
Iiouse and the Board shall maintain such check nieters 111 :tccorda~lcs \ ~ i t l ~  Pr~idcnt 
Lltility Practicy. The Board shall provide to the Cornpan! ~iictcritip results o[ Cheek ,i.. w 

Mctcrs. ,:pi 
4.2 A11 the Main meters and Check Meters (Pair or Export and lnipon Encriy kletcrs) 1 4 

installed at the Station shall be of 0.2 accuracy class. These shall be jointly inspecled 
:)lid sealed by the Parties concerned and shall not be interfered with by any Party except 
in the presence of the other pan). 

,gl - 
: f 

4.3 A11 the Main Meters and Check Meters shall be tested, checked jointly by the panics 
for eccuncy ever). quaner. Each such Meter shall be deemed to be \vorttng - 3 
satisfactorily and within permissible limits of error if the errors are within 3 a 
specifications for such Meter of 0.2 accuracy class. The consumption registered by the 

t 

Main Meters alone will hold zood for the purpose o r  billing as long as the error in the 
Main Meter is within the permissible limits. 

. '  * 
3 

4.4 If during the quaneriy test checks, any of the A4ain MetersiClieck Meters are found lo 
be beyond the permissible limits of error. then billing \\,ill be-as per the Meter which is 
\\tithin the permissible limits of  error. The other meter shall. however. be Calibrated 
imn>ediately.Tliere shall be "6. revision of the bills for the preceding montds%n dils 

- .  
account. 

!. 
4.5 (a) I f  during the quarterly test checks, both the Main Meters and the correspondiiig 

Check Meters are found to be beyond the permissible Limits of enor.'both sets 
o f  Meters shall be immediately calibrated and the correction as specified in 
Article 4.5(b) shall be applied to the consumption regislered by the Alain .\Icier 
to arrive at the correct consumption of energy for Billin:: purposes for the pcriod 
of the niontli up to the time ofcal ibr~~ion ofihc hiail1 Y I C I C ~ S .  Billii~; for I I IC  
period thereafter until the next rnoathly nieter readinp shall be as per tl~e 
calibrated Main Meter. 

, (b) Corrections in billing wherever necessary shall br for 111: full valuc of th? & 
absolute error. For the purpose ofllie correction 10 be applied. the nieter sll.lll 
he tes~ed a1 (a) 100 (b) 50 (c) 25 and (d) I0 pcrcc~~t  load 21 1111jt). po\ver factor 
as well as 0.8 power factor of these eight values, the error at the load and po\\,er 
factor at the va1ue.nearest to the a\,eraze nionthly load served a1 the Grid 



Sub - Stat io i  during IIIC period shall be tal;cn as IIIC c n w  in It..- appl~d i w  
concction. 

4.6 li both the hiain and Chcck Meters fail to record or if an! o f  thc PT fusm arc hb-\m 
0111. then thc encrgy shall be computed for that period o f  dcfcc~ OBI 11x- bas~r o f  nmn 
readins recorded by the Main Meter pltn 100 percent of D c s 1 9  Encr::- 3s n8~11uaincd 
and informedby thc Company and as verified by the B o ~ r d  as pr-r :\n~uxurc-l p m t a  
for the period nlctm fJilcd to record cxcludiny outa_ec in gctwrwon. IT an:. ~ ~ c ~ l r s s  
othcnvise mutually a g d .  

a 

-1.7 For the purpose oftcst and calibntion t b  substandard nlctcr as per .\nuk -1 6 hll 
be calibnted and scaled by the N3lioIUl Test House or n111111ally 3:rm-d TCSI ~~OIISI. o f  
repute. This suh-standard meter shall be calibmted once in ex-cn SI\ n m l h s  1 lux 
tfs l  rcs~tlls shall bc madc a! ~ i lable to both the panics. 

4.X :\I1 the tests on the Main a d  C k k  Meters shall bc c o n d ~ ~ ~ e d  by the a ~ ~ t h s ~ r l  stam 
o f  the panics ;uid the results and concction so m i d  at w i l l  be app l~ab lc  and h~ndin~ 
MI 311 the panics. 

.> , 
-1.9 Inspection and checking o f  CTs Jnl PTs shall also becanicd out b:- thr  ~ i c s  c \ n y  

six months by  monitorin$ the secondary outpul 
1 :' 

4.10 Monthly joint meter readins (both Main meters and o d k  n l c t m )  shall k taken on the 
date o f s ~ h r o n i z a l i o n .  the date o f  commercial operation o f  the pqicct. as \\-ell as a1 
12 noon on thc ksl day o f  each month atla IIK date o f  Synchroniz;uion The .wim 
meter d i n s  shall bc recorded and si'ncd by the authorized rcprexntulves of bolh 
thc partis A Rqistcr  shall be maintained .I che Grid Sub -Station fa  t h c . ~ ~ n t  m c r  
d i n p  Special joint mdcr madings shall also be taken u thc tlmc o f  
mnli instal lat iw~instal lnt ion ofany meta  aner c a l i b d n  

-8.11 At the lime o f  joint me la  reading. thc Company shall mal;c a ~ a i b b l c  to thc 
representative o f  the Board for his verification and ccnification o f  thc folio\\-in:. 

(a) Details in suppod o f  ihc gcncratin~ units. along wi th rele\u# b g  hooks md 
records for thc month r q u i d  Tor this verification du1:- sipned b? ~utlrmscd 
incharge. 

lh) Cakulalion shcct in suppon o f  D e e d  Energ' along wi th rcle\3nl wtpponlng 
data and rccords for ihc nwnth signed by the Statton inchargr o i  C'unt~~n? 1 IIC 
documcnu shall have thc quantitv ofgas guunted/flared 

Provided that if thc rcprcscnlativc o f  the Roard dots not attend to the aforcurd 
I crification and certification. thc ccnificale o f  the Company re l r tng thcrcto shall b: thc 
basis o f  pa!n~ent subjcct only to a subsequent rerificalion and ccnificat~on h: t l ~ r  

Roard's rsprcsct~tativc at the  tin^ oincst joinl nlcter reading. 



5.1 BILLING FOR INFlRhl ENERGY 

The Company shall submit to the Bank and Board a scpnratc Bill for 100 percent of the 
Infirm E n e r g  metered at the Sub-Stition within IS ififiecn) days of the date of 
Commercial operation oieenerating units. These bill(s) sl1311 be raised on the basis of 
joint nreter readin~s recorded at the grid sub-stalio~l (as provided in Anicle 4 )  on tlic 
date oTCornmercial Operation and shall be paid by thc Board \villiin 30 (thin?) days of 
presentatioti thereof. 

5.2 BILLING FOR ENERGY CHARGES FOR SALEABLE EKERGY 

Billing for Saleable Enersy from the Date of Com~ncrcial Operation shall be done at 
Company Tariffas per Anicle 3.1 on the basis ofjoint meter readings a[ ihe Grid Sub- 
Station for the month as per Anicle 4.10. A bill (in triplicate) shall be submirted by t l~e  
Company lo the Bank as$ecificd in Arlicle 6.3 with a cop). to the Board by the 7th 
(seventh) day oieach succeeding month. 

5.3 BILLING FOR ENERGY PURCHASED BY THE CORIPANY 

Energy purchased by the Company for consumption during niaintenancu shutdown 
period of the powa plant shall be billed by the Board on monthly basis as  per the 

: ; prevalent Board tariff. - - .  

5.4 BILLING FOR DEEMED ENERGY 

The Company shall furnish details ofDeemed Energy as per Arlicle 3.5 along widi the 
monthly bill and submit the same in triplicate to the B a d  as specified in Aniclc 6.3 
with a copy to h e  Board by 7th (sevenlh) day of each succeeding month. 

- - 
3.3 SUPPLEMENTARY BILL 

Supplenlenrary bill if any shall be raiscd in case amounl of h ~ l l  cscccds the aniounl p;lid 
b?. the b ~ n k  through LIC in according with Aniclc 6.3 or otlicr c1iar:es as necessan. 

\ 

. . . .__ 7- . .. . ..._ c.. RBSIO@~ 
...'-2r.:;z;y MANAGING DIRECTOR 

. . ~. r . - ,  . . ;. ..c K!cct:~ci~y Poard 
L. ; - .  ;::;;-;a, LULKliOVi 



i., (a) Within 45 (FOr(r five) &F prior to the Schcdukd synchisation date. the E b d  
shall open and in rupees. for the lmns of this Agreemen1 a confirmed . 

i. 
i & w a b  
credit @ r ~ c ~ u r ~ e  to drawer at Boud's'om cmt in favour of  Company on m y  
tGGd~sul bale that IS wccptablc to the Uompaq7lE "Lett& of  Crrdit-). The 
Lc~ter of  C d i t  shall contain tenns re-bly acceptable to the Company and its 

a ~adm and shall be equal to an amount nrrcss~y to meet 30 LYS aggregate proiqlcd 

3 paymary based on lOOX plant anilabilily during such period (the 'Letta of  Credit 
A m O t U b ' " ) .  

: 
( i )  Every monthly bill or wppkmenlary bill shall be prescnlcd at cbc said bank for 

payment under thc Letter of  Credit and shall become payable oa the Due Date 

I 
(ig Within ka days of  any dnwdom by the C-y, thc Bard musl mm . 

, , ! I  the Ld ta  of Credit to an amount n m s w y  tq-&ainuin thc required ~eocr  of  
) 1 .. Credit Amount. The Company may. in its sok option, assign such revolving 
< ,  later ofcredit to lending agencies as i t  dams appropriate. 

(b) As a support for Board's payment obligation under this Agreeman. (hc B o d  s t d l  
establish a wpurre collatcnl m m g c m d .  on or before Scbcdukd S ' ion . hte, pwwat to w h i i  Ge Board shdl ra*lia a s q m t e  -t. c Z 7 -  

*&I- +th a nationalled bank acceptable to the Company and iIs kadcrs Io rmirc 
hold dl revenues horn the cmain identified high tcnrioa armnncn o f  the 

B o d k v a w s  of the Bwd includ~ng (hoK from Ibc be-#urmmas (the ~ E o u o w  
Account"). The Board shall ensure that the mount in the Ercrow Acanm~ s t d l  m k 
Im than 30 Wny)  days aggregate projected paymeots b a d  on a 1- - -. 
inilabilily during such pmod'(tK6-"EGmw Amount7. I- lhcn is m defauh in 

' 1  payment by B o & ~ ~ h ~ ~ ~ T m (  h v o ~ ~ ~ ~ ~ . ~  Account shall k cqiul 10 Ur 
amount mecrury lo med one month billing horn third year onward. H o m r  if there 
is any defauh on the put o f  B o d  then the Escrow amoun~ shall be revealed to 45 days 
billing. Such wcumulued revenues shall constitute security for Lhc Boud's obligrionr 
under this Agcamn~ and may be w c d  by the Company as more specifically wt 
forth in Pc cscmw ayecment to be entered into simultu~wsly with the uacutia, ud 
delivery of  this Aye-t among the Board. the Company and such bank (the "Gcrotv 
Agecment'7. The Escmw Agrecrnent shall provide h t .  in the event rhe bard- 
inaECa~aymcnt at 5.3 forth in Section - 6.1.1 -- hereor. ~ the bank shall, upon m i t t en  
notice by the Company. cease honour of chequcs~dnfls. requisitions and s~millr 
inmumenti dniVn-on the Escrow Account. except in salisfachn of  the Company's - .- 
claim: Upon satisfaction of the Company's claim, a d  written notice tkrcol by the 
Company. 1he trustee may permit payment of funds from the Lxmtv Account Ia. 
pmons 0th- than t k  Company. The EwrowAgrcuncnt - shall . rquire such customers ~. . 
of rhc Board to xkno\vledge the existcncc of the Escrow ~ ~ r n r n c n l  and- their 

- w-- 

w a n  rnou -N SOLD w ~ s r r  nrruoll 
*an k.n. ~p..r- m m n  A M  8 M S L D  

I n r .  . 



&i 
of tllc Bonrd to ackno~vlccl~c IIIC cxistct~cc of tl~c liscron A p r c c ~ ~ ~ c ~ ~ t  I tl~csr 

-&- 
obligation to make payments 'directly lo the Escrow Accounl. Escrow account sllall be A backed by GOUP guarantee. ~- 

(c) In the event ofany dispute as to all or any portion of any billin$! or  other statement. the 
Board shall nevenheless pay the full amount o f  the disputed charges when due and 
shall give A l i e n  notice of  the dispute to the Company as soon as  reasonably possible 3 
afier the Board discovers the same. To the extent.possiblc. such notice shall identit? 
the disputed bill, state the amotlnt in dispute and set fonh a full stalemcnl of the Q! w 
erounds on which such dispute is based. Upon final dcterrnination of the conect 3 - 
amount, any and all necessaryadjustrrients at the rate ofintcrcst equal to the SBI prime r-,! , / .  lending rate plus interest tax plus 3% per annum. shall be inclu~lcd in the monthly < 

u . ~- 
.I 

,c-*. , ~ariffinvoicencxt I. .- . I h - d d P u & d 3 -  -P-Lq*.)LLP---- 

6.2 Rcceipt by the Conlpany of the 
Board from any of its , i 
establishment ofthe Letter of Credit and Escrow Account. 

6.3 PAYMENT 3 C - 
' I  

(a) The Company shall the monthly Bills as per Anicles 5.2 and 5.4 - h 
for payment to the Bank. Bills shall be payable upon the execution and .-Je m 
presentation o f  the following documents through U C  or a~a ins t  the 
Escrow Account. - 8 .~ 

~3 

( i )  Monthly bill in a mutually acceptable format indicating calculat~ons o r  
Saleable Energy and Deemed Saleable Energy and late payment charges. 

'P @ 

if any. 

(ii) A certificate by an authorised officer of  ;he Company stating that the 
amounts specified in the certificate are due and payable by the Board lo 

; 
the Company under this Agreement and supported by a meter rcading 
statement accepted and signed by both the Company and the Board or  a 
certification by the company that the Board failed to sign the metcr 
rcading statement. Such meter reading shall be certified by notar?.. 

6.4 REBATE 

If the payment for each Operating Month is made in full via the. letter of credit r\.itl~in 
three days ofpresentation ofBil l  to the Board. Board shall be entitled lor 2.5% rcbatc -..-- rS---.- 
in the amount of Bill. For payment thcreafler, rebate will be reduced 011 pro-r3t;l basis 
of0.05)5 . . for each day upto 30111 dayofprcscntat io~~ ofbil l  to lhe Board. 

Lczr'liiy 
I P TI;.:@ Llectricity Board 

' . . c k : .  Lllawan. LUCKNOW 

POLVER rROH UUNKIPAL SDLD WlSlC ILUCKNOW) 
PO--# P~Wth>s. Ag,.em.nl kh.m A B l  h UPSBB 



6 5  LATE PAYMENTS 

U c  pa& i.e. prynrcntr 30 dryr aria UK Due Date OI Paynmma dull bear inl-l 

a1 a nk eqwl lo Stale Bank of India prime lading rate PIUS imncsl lu p lu  3% pcr 
annum la the pcriod ofthe delay (subject lo a muinnun of 15 Jays!. - -  

6.6 If the papuu i s  noc m d c  \vtlhin 180 days of the duc dale of pa% nKnl. Ihc Canpan\ 
shall be at liberty to ~nvoke GOUP Guarantee and all bmascs lo ihr conpany a, 
accwnc ornon treatment of MSW on account of  non-rcccrpc of pa\nKn( from Board 
shall be lo Bod's account. 



- - 
ARTICLE - 7 

DISPUTE RELATING TO PAYhlENT OF BILLS - 

7.1 At any time within 15 (fifteen) days ofthe receipt of any bill from the Con~pany. the 
Board may serve a notice on the Company that the amount of an?. one or more bills is 
in dispute. Such notice shall specify the bill number concerned. [he a n l o ~ h ~  under 
dispute and basis thereof. On receipt of the Notice. the Company shall agree or 
disagree (with reasons) on the contention of' the Board \\.ithin IS (fifteen) da1.s o r  
receipt of Notice. and ill case of agreeing, shall make adjustnient. as due. with)" 15  
(fifteen) days of receivin; the Notice. failing which the dispures sltall bc settled it. 

tenils of Article 16 herein after. 

Notwithstanding any billing dispute, the bill shall be paid as per Anicle 6.3 and 6.4 
thereof. 

7.2 In case the payment has been made and parties are not in a position to resol\.e the 
dispute arising out of unacceptable billing within 15 (fifteen) davs of the rcceip~ of 
notice either party may initiate the proceeding set forth for resolu~ion ofdispu~e under 
Article 16. Upon the resolution ofthe dispute. the amount irany due to the conccrncd 
pany shall be paid within lS.(fifteen) days together \\,ith llle interest accrued at State 
Bank of India prime lending rate plus interest tax plus 3% per annum calculated from 
the date the excess amount was received by the Company till the date of repayment 
tl~ereof by the Company to the Board. 



ARTICLE - 8 

II\IPLEhlENTATlOh' OF PROJECr 

8.1 The Company shall complete the execution of the project and -hmniu the 
gcmnting units for suppl? or power to the grid sub-stailon b\ lhr cnd o f  5; nwmths 
from thc e f f m i ~ c  &te subject to ava~lability or a l l  clcarc~rcs lo lhc projcrl n~ lh in  the 
s i i  months from the cffcci~\.c date. --- 

$3 The Boud shall make mgcmrn l s  to sd up necessary lninronncc~ion Facili~icr at the 
grid sub-station in time lo mavh the commrranent of gauralian and availability of 
powa from thc Project to ensure trar.snicsion of porver gmen~cd u thc Projert upco 
required bad C n r n .  In c w  the Company is in a position lo commission the project 
before ihc above s~ipulated timc. the Company shall intimate the Board in ~triting. thc 
commissioning dales six months in advance ad ihc board shall d c  thc unn_ncm~u 
of  inta-connection facilities at sub-station to match&c m u  comminioaio_c ducts) .  

S.3 SchedulcdDale of Commissioning o f  thc lntcrroancction Facility" - wshall bc che 
date by *ich the B o d  shall cnsure commissioning of lntncomec~ion Fxi l i ty at che 
Grid Sub-Slation for utiliution of energy g-led at the Project upto thc rcquircd load 
Ccntnr This shall be three months prior to chc date of commissioning of Unit I o f  lhc 
PrOjccL 

8 4  ' "Scbcduled date of Commissioning o f  lhc Project" - This shall be nithin 33 months 
6om effsctive date by which the Company dull commission all the uniw 

8 5  .?he Company stnll keep the Board posdd with the W r e u  or ruiom nwts from 
timc to timc on a _ e d  pro- so that the Boud is in a position IO funk a- 
&&bate with its own program of works with re& lo transmission and utilistlion of 
powa. 

8 6  Thc wmpany shall altnldele~v'add units q u i d  for yrcgarion and o h r  unit 

opartion They can add additional powa gmcnlion amiu if r q u i d  s thdr cow bul lo 
intimate the exccss power that will be g a ~ n t c d  on mutual asmmcM b e m m  both the 
partier 



ARTICLE - 9 

COMPENSATION I N  T H E  EVENT OF DELAY 

9.1 (a) Co~~sequerices of delay in commissioning of one or more generation unit by the 
Conip;my. 

Not\r,ithstanding this Agreement. i f a n ~ ' ~ a r t  ofthe Project including Power Station and 
Associated Transmission System which are the responsibility of the Company arc not 
coniplcted and operational on thc Scheduled Synchronisation Datc or revision thereof 
or various unit. for any reason not attributable to a Force Majeure Even1 or a default by 
the Board and if it is cedfied by the Board that the lnter-connection at the Sub-Station 
is ready for receiving power and this delay in Synchronizarion Date ofthe various units 
leads to a delay in receiving energy from the concerning unit. the concernins unit shall 
be treated as delayed commissioning and Company shall make payment from the 
scheduled synchronizalion date of concerning unit to the date of the unit is actually 
synchronized on thc basis of 10% of design energy on company tariff subjcct to all 
inclusive maximum of Rs. 10 Lacs per MW of  the Station Capacity to the Board for 
thc total projecl. 

(b) Consequences of delay by the Board in installation of lnter-connection at Sub-Station 
by Board 

Nolrvithstanding this Agreement. if any part of  the interconnection at grid sub-station, 
which are the responsibility of  the Board are not comp~etcd and operational on tllc 
Scheduled Synchronization Dates or revision thcrwf as mutually agreed of  yi;ious 
unit, for any reason not attributable to a default by thc Company and it  is cenifiM by 
the Company that the concerning Unit is ready for Synchronization. and this delay in. 
completion oflnlercor~nection Facilities leads to a delay in the Scheduled Commercial 
Operation Date of the concerning Unit. the concerning Unit shal) be deen,ed 
commissioned on the Schcduled Commercial Operation Date o f  concerning  it and 
the Board shall make payments to the Company for deemed energy for the concerning 
Unit kom the Scheduled Synchronization Date of Concerning Unit to the Datc o n  
which the interconnection facility is cornpleled. 

For the purpose of tl~is provision, the Schcduled Synchron~wtion Date sliall be takc~l 3s 
intimated by thc Company as per Article 10.3 (a) or revision thereof. 

POWER FROY YVNlClPAL SOLID WASTE ILUCKNOWI 
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9.2 Thc Company shall stuc the w& on chc Prqicct. rubjcct to timely avaihbi l i~y of a11 
clear- horn ihe authorities and Govamnml of India. and a v a i h b i l i t y ~ l i o n  o r  
land for Project works and GOUP g-In. If delay is caused in ob1air6ng m y  o r  
these ckvslca d availability/acquisith~ of land. the d ~ t c  of scan o f lhe  &t shall 
be suimbly atended. The Company dull complee ihc cxccution of the Rojcct a8 ia 
own rrn d commission the project within period of 33 months from lhc clTcclivc 
dale (subject l o  lhc availability o f t k  above mcnciomd c l c ~ r ~ ~ ~ c c s  w~th in  six months of 
c f k d i v c  dale). 

Secretary 
I'.P.State Uecuicify Board 

. ~ 

Sickli  Ehilwai1;;LUcLN0W '" .. 



ARTICLE - 10 

PREOPERATI\'E PERIOD 

10.1 The Company shall xive 30 (thiny) days advance notice intin~ating the readiness of 
each  engine to be electrically synchro~!ized for the first rimc and con~~ected to the Grid 
Sub-station bus bars. 

10.2 Similar notice shall be sent to the Company by the Board regardinp the readiness of 
interconnection facility at the grid subistation for thc rull evacuation andutilis31ion of 
power from the Pro,iect. 

0 DOCURIENTS T O  BE SUBAII'fTED BY THE CO~I?,\F\'Y 

The Board as a purchaser of po\r*er shall bc entitled lo see relevant records at 
appropriate times : 

(a) Schedule for construction and commissioning of the Project, 

(b) General layout drawings ofthe Proiecl including the plant la you^ and protection 
schemes adopted. 

(c) Copies of all Government at~thorisation including permits. licenses. approvals 
and other aulhorisations issued to the Company from time to time for 
construction. operation and maintenance ofthe Project. 

(d) Copy of the Company's plan for operation and matntenance ofthe Project. 
- 

(e) . : Copy of stan up and test schedule ofthe Project. I 1 ;, 

(I) Copy of all test results in respect of tesls performed on varlous components of 
the Project. 

(g) Copies of all lnsurance policies and cenificates of lnsurance required for 
construction. 

10.1 The Company and the Board shall mutually develop a \vritten operating procedure for 
the Project not later than 30 (thin!) davs prior to thc scheduled synchronizalion date 
of the f i p ~  unit. This procedure shall be based on design of the Project Inter- 
connection facility at the Grid SubStation and shall be consistent with Prudent Utility 
Practices. the technical limits and this Agreement. Method of day to day 
comniunication. name of key personnel, clearance and swilching practices. outage 
schedulins. capacity and energy reporling. operating log and reactive power suppon 

~ .~... - slwll be fullj. descded. 
/ 1 @yp>) LTD., 

P. *NT 
,:;.r:rt Ch:r.dIa ~as to9 '  AGING DIRECTOR 

:. p Elecr:iciW ~ ~ a r ~  
Ehav;an. L U C ~ O ~  
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10.5 BOARD'S ODSERYATION \'ISITS 

The B o d  shall ha\r the right upon rrasomble prior notice to Company (excpepcl tbu no 
notice shall be rquircd in  an Emcrsency). to observe the pro_ercsr and the qukity of lhc 
construction and commissioning o f  the Rvjcct. in accordance bvtth the schedule as per 
A n ~ k  10.3 (a) md dS0 during thc openlbn o f  t h ~  P~OJCC~ The CompJn>- shall 
ccmply n i th  all ~ n a b l c  r q u a ~ s  o f  thc Board for. and nslst in any mrh 
obscnalion vidIs to the Project. A l l  p e ~ ~  visring the Projcct on bc lu l l o f~hc  Board 
shall comply with thc reasonable inrtntclions and dircctiow of the Company or its 
contractors. The Company shall providc a suioble silc officc for usc by thc B o r d ' s  
~,isiting pnsonncl. The Board's visting paso~el shall cause to writ th site at Bard-s 
instance and the Company shall not be rcsponsiblc for any r r y t n -  or dam_ee caused to 
such visiting representalive of lhc Board and shall be fully inJcn~n~F,cd o f  all claims o f  
in.iury. loss ofeun:lg ac.. lo the Board pmsonncl engagcd or conrrwtcd by thc jaud. 

i'.?.Skte EJecuiciW Eoard 
Cbakti Pbarao. L U M O W  



ARTICLE - 1 I 

CONTROL AND OPERATIONS 
* 

1 1 . 1  FORCED OUTAGE 

Except when the equipment of the Projecl 1s under forced outage. such 
equipment shall not be taken out for maintenance, testing or overhaul result~ng 
in outages or reduced generation with the prior arrangement w ~ t h  the Control 
Centre or in accordance with the Scheduled Outage or Ma~ntenonce Outage. 

1 1.2 The Company shall take all reasonable steps to bring back lhe equipment ofthe 
project that is under forced outage as early as may be reasonable practicable. 

11.3 SCHEDULING AND CONTROL 

Scheduling of operation and maintenance of the Project shall be prepared by the 
Company in consullation with the Control Centre taking into account full and 
optimum utilisation of water potential and grid parameters. 

11.4 SCHEDULED OUTAGE 

The Company shall at least 45 (forty five) days after the commercial operation 
date submit its planned schedule of outage for the period ending 30th June to 
the Control Centre. Thereafter, annual scheduled outages shall be submitted 
before 30th June of each year. The company shall use, subject to technical limits 
and prudent utility practices, its reasonable endeavour subject to technical limik, 
not to set any schedule outages during the summer and monsoon months. 

11.5 The Control Centre shah notify the Company in writing within 2 mon~hs 
(allowable time) from the receipt of the planned outage -schedule from the 
Company of its acceptance thercof or modifications thereto required with 
reasons. The Control Centre shall take into account the maintenance schedule of 
Inter-connection with the Sub-station and the Grid System and notify the 
Company of changes required in the Schedule within (he aforesaid -allowable 
time. Provided always that: 

(a) Such rescheduled period shall be as close as reasonably practicable to the 
requested time; shall comply with the Technical Limits, shall be 
consistent wilh the Technical Limtls and Pmdcnl Utility Practices and the 
recommendations of Principal equipment manufacturers and shall be of 
equal duration as the requested period. A 

- 

NAQINO DIRECTOR 
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(b) The COnh0l Cenue shall not require he company thal a s ~ n g k  Schcduld 
Outage be split into two or more periods. unless s u b y x ~  to tcchncal 
Limits. it is feasible ud acccpublc to the Company 4 is consistent with 
P ~ d c n t  Utilify Practices and the rccommcndat*ons of nunuiwntrrrz of 
principal quipmcnt. 

(C) The Conbd Ccnae shall not require that a Schcdulc outase be porrponcd 
or prcponed by more than 30 (thirty) days. unlcss f a  special reasms 
which arc acceptable to the ~ & n p m ~ .  

(d) All scbcduling and rescheduling pursuant to above shall be d w  w~thout 
d v m e  distinction between .he Project a d  311 othcr Plants providing 
capcity and or Energy to UIC Grid System 

Notwithslonding thc fixing of a t i m  f a  a SdKbfed Outage pursuant lo A n t k  
11.4. the C-y shall be entitled to resFhebk any Scheduled Dutasc upon 45 
(fony five) days' p.or wittcn notice lo Conhd Cmbe. The Canpany shall 
endeavour to reschedule the outages as far as possible in accordance with the 
rcquat made by the Board, afteimutual d i i i o n s .  

1 1.6 BOARD'S MAINTENANCE . 
Board shall use its bcst e f l m  to coordinate he nuinrename p- fa itr ' ' 
sub-station Lnterwmmion and the Grid Sydan wirh the Schcdukd Outages of 

company. 

11.7 MAINTENANCE OUTAGE 
Wbm h be sad fa 8 hilintmince outage, the Company h n  .dv i~  the 
Control Cmbc of nnh need along with dacriptia, of work r e q u i d  md d a ~ e  of 
commnccmcnt and cslimated duration of tbc M.intcaumx outage in case of  
urgcncy, .the Company may intimate thc C d  C m b r  by a ICkphmi~ memg 

'- of the above mancrs and the Control C u m  shall respond by a mwn klcphonic 
message within 24 (twenty-four) hours of arh intimation. The Conuol Centre 
and the Company shall coofm thcir . . 

bans in wiling within 3 ( t h e )  
days. In any event Maintenance Outage sbaU a m p l y  wilh Tcchnial Limits and 
be consistent wilh Rudent Ulilily Practices and recommendation or the 
manufacturer's of the principal equipment of ibc Rojcct 

(a) The Company shall furnish the following infomation and data for annual. 
monlhly, wcckly and daily gcncn~ im to lhe Control Ccnlrc. 

(b) As for as possible the Company will adhere to the Conhol Ccntrc'r 
schedule and changes. ifany. shall be mutually discussed and agreed. 

(c) The Company shall kccp the Control Cqhe ' s  inform as t o  ~ k ~ d e c l a r e d  
available capacity of thc Project and will immediately a d u x  the Control 

(;>z:at Cbandra Rast 27 
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Centre of any change in such declared available capacity due to chanzcs in 
Scheduled Outase Maintenance Outage. or forced outage or orhenvise. 

(d) The operating staff of the Company shall carry out all s~vltchin_e 
operations as per the instructions of the Control Cenrre necessary to 
make the interconnection equipment I rransmlsslon ltnes dead for makin3 
these available for commencement ma~ntenance \\,ark thereon durlng an 
outage. 

(e) The Company shall provide the board sixty (60) Days prior to the 
Scheduled Synchronization Date, a copy of a drafi \witten operating 
procedure to serve as the basls for the written operarlng procedure to be 
mutually developed 5y the Company and the Control Centre no1 later 
than thirty (30) days prior to Scheduled Synchronization Date. These 
procedures shall include, but not limited to, method of day-to-day 
communication, key personnel list, clearances, switching practices, 
outage scheduling capacity and energy reporting log and 
Reactive Po\\,cr Support. 

(0 The Company and the Board shall mutually develop an inter-tripping 
schedule not later than 30 (thirty) days prior to the Scheduled 
Synchronization Date. 

(g) The Company shall make reasonable efforts to employ qualified 
personnel from within the State of Uttar Pradesh in the operation and 
maintenake of the Project and to institure appropriate training 
programmes for such personnel, provi&d however, that the company 
shall have sole discretion as to the personnel employed for the perailon 
and maintenance of the project within the bounds permitted by k w .  

COORDINATION COMRfiTTEE 

(a) The parties shall establish a Coordination Comrninee comprising four 
Members two each from the Company and the Board. The Members of 
the Committee should preferably be of the level of Executive Engineer. 
The Coordination commitlee shall be respons~blc for co-ordination dunng 
the construction, test~ng and commissioning and operation and 
maintenance of the Project. One of the Company's Representative shall 
be the Convenor of the Coordination Cornmtttee. The meeting shall 
normally be held once a quarter or as and when necessary at shoner 
intervals 

(:>G:~A Chandra ~astogi) 
Becret?ry - 



b) Thc tmms ofrcfcrcncc orthe Coordination Comnlitrcc shall bc as u d n :  
(i) To coordinarc lhc rcspctt i~e programs of lhc panlcs lor the constnrrion. 

I testing and commissioning. opcnrion and n~~ tn rc ru tuc  of the P,ojcrt 
and matlcrs arising under this Agreement. 

(ii) To discuss steps lo be taken on I I u  occuncncc of any errnt o f  Forcc 
Majcurc. or the shutdo~m or reduction in capant!. for any r e m s  of 
the Roject or any other such matter related 10 I ~ C  Pmtcrc 

(iii) Cwordination orschcduled and Maintemncr Outa!cs~ 
(iy) To coordinate forccls( or rquircrnent from rhcPro~ccr relatin: to 

Emrgy. 
(v) To &\.elop opcr~t ins  procedures referred lo in Aniclc I I S 
(ri) To suggest ufcly measures affecting the systems o f t l r  I\<-o pultcs. 

. (vii) To review and revise protection schema and dcviccs. 
(visi) T o  discuss any other munully a& mtrn rclatcd 10 t h e  af-d 

s.ystcms. 

(c) The coordination commillec may detide upon proccdurrs fw holdin: o f  
meeting and appoinlmcnt of lhe s u h m m i t t c c r  

(dl In case of malten mt resol~ed by consensus (unanimous rp-t o f r k  t 
panics! Coordinalir& Committee qrbny of tbc nvo psnirs nu! r c f a  ihc 
mailm to the 'Chief Executive of thc k c b p c r  and the ChKf 
E q i a m A J h n  Dislliburion Zcmc Tor further considcntion and lpproputc 
xtion with a view to resolve the issue. 

11.10 MAINTENANCE OFRECORDS : 

(a) Tbe Company and thc Bard shall>ccp comp@e and x c t m t e  rcconlr ad 
all otbu data required by cacb of  (hem for ihc purpons of popcr 
rdminim;l~ion'bf%ir Agwmcw!' Among other m o r d s  and d a b  requ id .  
b c d y  a d s e  where in this Agfeemmt. the Company &If nuinuin rhc 
following : 

( i )  An accumc and vpto-&te opcrarmg log sheet at lhc R o j m  rvilh records 
of Active and Rextivc P o w  Gcacntion for each cloct hour at all u m a  
The Company shall provide suiubk recording dcvicc for the aforesad 
purpo==. 

(ii) changes m o p a t i n g  slams Scheduled O u ~ a ~ c s .  maintcmncc Ovta:es and 
Forced Ouugcs. a d ;  

liii) any unrnul condition found during inspection. 
(b) Either Pmy shall havc thr nghf. upon masonabit prkx MKC to i h  Mher Parr).. 

and 81 rnsanbk times during nomul offuc hours. to cxamm wch records 
and data of thc other pan). rclating lo this Agrccrncnl or the @entar, a d  
Dtspatch or thc Projccl hcrcinahcr mentioned m subclauw tct r-~thm {hc 
auoriarcd Grid Sub-Sratoanr Durtng the pcriod. such rccordr and dan shall bc 
mtnuincd by tl!rpmu>.-. . .~ .. . - -  

(C) All such recuds shall bc maintained for a m~nimum of axry 160) mooths rhn  rhr 
ncarion of svch rccords a Lu, prowdtd however lha~ the pmtrs shall rn 
dtsposc off ordcshoy any svch records after such sixry (60) months period wirhoul 
30 (diny) day's prior rvnncn noricc lo thc olhcr parly.A 



I ARTICLE - 12 I 
REPRESENTATION AND WARRANTIES I 

12.1 REPRESENTATION AND WARRANTIES OF THE COMPANY 

The Company represents and warrants that : - 

(a) The Company is a Company duly organised and validly existing under laws or 
lndia and has all requisite legal powcr and authority to exccuic [his Asreemen[ 
and carry out the terms, conditions and provisions hereor; 

(b) this agreement constitutes valid, legal and binding obligalron of the Company. 
enforceable in accordance with the t m s  hereor, except as enforceability m-y 
be limited by applicable bankruptcy. insolvency. reorganization. moratorium or 
other similar laws affecling creditor's rights generally to the extent that the 
remedies of specific performance, injunctive relief and other rorms of equitable 
relief are subject to equitable defenses, thc discretion of the court before which 
any proceding therefore may be brought, and the principles of equity in 
general; 

(c) them are no actions, suits or proceedings pending or to ihe Company's 
knowledge threatened, against or affecting the company before any court or 
administrative body or arbitral tribunal that might malerially adversely affect 
the ability of lhc Company to meet and carry out its obligations under this 
Agreement. 

(d) the execution and delivery by the Company of this Agreemeni has becn duly 
authorised by all requisite corporate or partnership action. and will nM 
contravene any:provision of, or. constitute a default under any other agrecmeq 
or instrument to which i t  is a party or by which it or its-property may be bound; 

Board represents and warrants that : 

(a) the Board is a statutory body duly constituted under the Electricity (Supply) 
Act of 1948, ar, amended. and validly existing under the laws of lndia and has 
all requisite legal powcr and authority to execute this Agreement and carry out 
the terms, conditions and provisions hcrcof. 

.I 
ForlAsl~ BIOENERGY_CHPDIA) LTD., 

i 

:::: :,:lmirz Zastogi: 
.3ecrc;::7 AGING DIRECTOR 
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(b) this Agmmtru constitutes ibe valid kg4 and binding oblignion o r  ihc ban$. 
c n r d k  in rcordvwe with Lhc tams hereof except as rhc rn~orrabilicy 
may be limited by applicabk bankruptcy. insolvency. rrorgnization. 
d m  or other similar hws a f f d n g  ucdiloror's right gcncnlly and lo the 
extcd Ihal chc m e d i a  of spccirn pahmance. injunctive relief 0 t h  forms of 
cquitabk rclicf are subject to cquinbk ~~~~. the d~wretion of the COWI 
before which my proceeding *fa MY be brought yd the principks of 
equity in gcncnl. 

(c) there arc no d o n s .  suits or p r o c e  pending or. lo lhc Board's knowledge, 
thmatmd, .grinct or affecting Ibc Boud before my coun or a&nin&ntivc 
body or arbitmion tribwul chit mi+ m t a i d l y  adversely affect h e  ability of 
theBoudtomacandunyout i tsob6~undnthir  A m ;  and 

(d) the cxecucion and dclivuy of Ibis ApeanmI  by the B e  has k e n  duly 
autborixd by all requisite adoq and will no( contnvcm any p v i s i o n  of. a 
constihltc a dcfauh unda any ocha zgnxmal or instnrmc~ lo whiih it is a 
partyorbywbicbitwitspropulyaykbomd; 

Board will provide ud maintain its ~ u & b c i ~ n  equipment InIaconmcia, (' 
facility at its o m  cost up0 ihc C- Tor errnation and 
utilimlion off;ll powa gmuated al k p r o j ~ ~ t  

(n it will povidc d l e  asktmce b Ibc Company in obtaining d l  required 
Govanmail Aahorintiom for ihe cas lmch ammissioning. opention d 
mahenmcc of lhe F'rojat d nk of ibc h u e  from in aamdancc 
with this Agreement 



ARTICLE - 13 

UNDERTAKINGS 

13.1 CORIPANY UNDERTAKING 

The Company hereby convenants to and agrees with the Board to 

(a) Complete the,execution of the Project wilhin the scheduled time as per article 
8.1 subject to and in accordance with lhis Agreement; 

(b) design, install and commission the project including transmission line upto the 
nearest Grid Sub-Station in a good workman-like manner only with materials 
and equipment that arc new and of utility-grade quality. I I I  such a mmner as to 
provide reasonable likelihood that the useful life of Projcct will be at l ea l  
equal to the Term and in accordance with this Agreement: 

I (c) mainrain the dependable capacily of 5 M W  throughout the lerm of  this 
agreement from the com;nissioning of the project. subject to the outages in 
accordance with this agreement and normal under-nting/detcrioalion during 
the life of  the project, subject to the availability of  raw material. 

(d) work with and cooperate in good faith with the Board with respect to all of  the 
Board's obligations and rights hereunder, 

(c) provide such periodic Repon to the Board on the progress o f  the dcvelopmcn~ 
and constmction of the project as per the a p e d  profonna. 

(f) operate and maintain the project in aceordance with (I) Prudent Utility practices 
within the tahnical Limits and (ii) all applicable laws. rules regulations. 
penpits and licences and (iii) swnd engineering practEes. Prudent Electrical 
Practices and Prudent Utility Pracliccr and recommendations of manufacturers . 

.* *, 
of the principal tguipment of the project. ?, : 

i ; 

(g) To acquire land and also procure all clearances from the Govt. with active 
assistance from boardfGOUP. 

13.2 BOARD'S UNDERTAKlNC 

Board hereby covenants to and agrees with the Company to : 

(a) provide adequate construction power to the projcct work silc at the cost-of the 
Company including departmental charges as  applicable to such category of 
consumers. The construction power shall be supplied at the Board's bulk 
s ~ ~ p p l y  tariff as applicable from time to time. 

. ~ I 
IA BIOENERG~INDIA) LTD-. 
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(b) Make all m e ~ r r y  arrmgemml to M up r& nccesur). cq*pncr* 
rntcrconmclion at Ihe Sub-Solion T a  -ion and u t i l i v l i  of full 
sencrated by che Company at the *I within ihc stipulated time nhdmk u 
B o d  '5 own cost. 

(c) Provide such a s s i s m  md support a the Canprny m y  rconrbly in  
identifying and preparing applications for Goranmmtal a u t h c r i u ~ i o m  rd in 
inlafacing with Govcmmental inrrrumaualiticr in comcction with obuin*13 
Govanmmlal Arhoriwions for lhc caotnrciaa. completion and opmtia, of 
the Project. 

(d) work w i 4  and c q x m e  in good faith with che cnnpmy with rcspcct lo  all of 
the Company's obli&ons and ri* bacwdn. 

(c) Provide GOUP guarantee lo Iupport Lhc 3gecmea( as pcr Anick -6. 

1 3  MUTUAL COVENANTS 

E x h  party will duly pay dl mlr, lax* ccrrq fat. rmoucl. susam& dwk, 
o l h c r o ~ t @ g s m d ~ ~ o r r i n g ~ ~ d m l l O L I S C m a U f b C n d c S t d  
mgubtiom pertaining lo the and wjU dm(& ar Omit to do or sulTa 10 be doat 
anych~ng wb'ich could ruzolubly be cxpcctd to d r a w l y  afTd w ptjudKe rhc, 
interest and nghu ofthe o h  pury in m y  mrina whUoerer. 

. 



(vii) strikes. work-10-rule actions. go-slow or sinular labour dillicul~ics 
occurring inside India (excluding such events which arc site specific and 
attributable to the Company or the Board). 

(viii) inability despite due diligence to obtain. renew or maintain required 
licenses, permits or governmental approvals, provided such adverse 
action or inaction did not result from the Company's or any of its 
conlractor's non-compliance with any applicable La\v: 

(ir) the failure of any Governmental department. ministry and 
instrumentality whose failure to perform under their obligations to the 
Company directly/indirectly. shall prevent andlor cause delay in 
implementation of the project as per Schedule given in Article 8 and /or 
shall result in the Station's operations being aficted Materially 
provided such adverse action or inaction did not result from the 
Company's or any of its Contraclor's ndn-compliance with any 
applicable Law ; 

(x) Geological or ground conditions that were not reasonably forseeable. 

(xi) Earthquake. volcanic. eruption and floods. 

(xii) any event or circumstame or a combination of the same of a nature 
analogous to any of the foregoing beyond the reasonable control of the 
Parties and affecting the performance of their obligations hereunder; 

(c) the Board Fone Majeure events or circumstancc~ of the following types which 
affects the Interconnection Facilities a1 Sub-station and prevents the Board 
from evacuating power produced by the Project, cxccpt to the extent they 
constitute or arc caused by events and circumstances of political Force Majeure. 

- 
(i) any material effect of the natural elements including lightning, drought. 

fire earthquake, volcanic eruption. landslide. flood. cyclone. typhoon. 
tornado or storms; 

(ii) any material effect of disease, epidemics, plagues or quarantines ; 

(iii) geological or ground conditions that were not reasonably forseeable. 

(iv) explosion, accident. breakage or breakdown of facililies, s t~c tu ra l  
collpase. failure of or defects in major forging or casting or other items 
or major equipment which require long lead time to obtain either a 
replacement or repair, or  chemical contamination (other than result~ng 
from an act of war), in each case not attributable to failure to follow 
Prudent Utility Practices. 

: ?.Rate Electricity Board 
,..-. 1. 

POWER I R O H  MUNICIPAL SOL'O WASTE R&R& Ehawan. LUCKNOW 
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(v) Jar crash ship wrcck. In in wreck or dclry oftramponation t tu l  wcrc nm 
reasonably forcsccabk. 

(vi) my event or circumsUrre of a rulure analogous to m y  o f  the 
foregoing. 

(vii) m y  unrvailabili~ofcquipmcr*. facility. mtlcrial lhat was mc 
reasonably f o r m .  

% B d  shall m( k cntilkd to.ckm F a  Majcurc based upon an interruption of 
-er due to action taken by iLrclf. . 

NOTIFICAT~ON OBLIGATIONS 
Whue a jurty is affded by any of chc events b r i b e d  in &lick 14.1. the affccwd 

shall give thc o(her party written nolioe d d b i n g  the paniculus of lhe 
Msjcurc Evrnu as won as masonably pncliuMe ancr iu occmcmc but m htcr t l w  
jive ( 5 )  days ancr (hc date on which such Puly knew or should reasonfib hare k n o m  
ofcommcncemmt o f  Forre M I j m  EvM. Notwithstanding ibc above. if the evm of 
Fonz Majnnc EvaU d l s  in r breakdore of communiutii-rendering i t  not 
r-nably pfaclhble lo give ootia within ibt appliubk time l imit spaif& herein 
thmi~hc Party cl*mg f a  Majavc mJl give stuh nolicc rs soon as masonabb .: 

pacticabk atla cbe mmrmataDmr of c o n n n ~ i o n r  but no! hter b n  sewn (7) days . 
a n n  such reinslatanenl. 

. i :  f 

' 9 1 4 3  PARTIES OBLIGATIONS IN CASE O F  FORCE MAJEURE EVENT 

Y 
r' 

(a) the parties sh r l l  co-opcntc. negotiate m good faith and develop 8nd i m p k m c ~  

1 plan of mudial and Rmnnbk l c m * i v c  rn- to m n o v ~  Facc 
M~F Event to copbk the pcdmance o f  the affected pany provided 

Y 
I howeva. that m party dvll k r q o b d  unda this poririon to smk smkc a 

'I other laboor disputes ifawmderrd to bc unbvounblc m it. 
' . 

1 
(b) Upon ihc occummc a d  dduring the pendency o f  any Forcc Mycure Event, 

none of the puly shall be relieved o f  the~r liab~litialobligations inchding 
b l ~ a b ~ l ~ t y  for the pa- as per h i s  ~gcan- t .  

1 . 
(r) In case the Frnu M a j m  Event ncrasitata extension o f  time for pmjw 

14 implcrncntation. i t  will be duly acccptcd by both lhe parlies ; 

(d) the extra cost for complclion of pmjat dw to Force Majcurc Event i n c l d i n ~  - 
in~er-alia the additional or cxtn work required to bc h e .  inlererr dunng the 
extended pcriod ofprojal complciion and escalation shall be duly considcrcd in 
the projccl completion cosl for a l l  purpows o f  this agreement. 



ARTICLE - 16 

RESOLUTION OF DISPUTES 

16.1 GOOD FAITH NECOTlATlONS 

In the event of any Dispute or differences between the panics (a "Dispute.'). concerning 
of this Agreement andlor the rights and liabilities of the Parties in respect 

ofwhich a procedure for the resolution is not otherwise provided for in this Agreement. 
the following provisions shall apply; 

a )  either Party shall give to the other party a written notice setting out the material 
particulars of the Dispute and requiring a senior officer not below the rank or 
Superintending Engineer or equivalent from both the Board and the Colnpany to 
m n a l l y  meet at former's headquarm, within 15 (fineen) lays of the date or 
receipt of such notice, to attempt in good faith, and using their best endeavours 
at all times to resolve the Dispute; and 

@) if ihc Dispute is not resolved as evidenced by the terms of the settlement being 
reduced to writing and signed by each of the above of icen  within 30 (thirty) 
days after the date of receipt of the notice described in Anicle 16.1 (a) by the 
relevant Party, then the matter shall be.nferred by the respective officers to the 
controliing Chief Engineer of the Board and Chief Executive of the Company 
who would meet the endeavour to settle the dispute within a further period o f30  
(thirty) days i.e. within a total period of 60 (sixty) days of the initial date of 
receipt of notice of dispute as per Article 16.1 (a). 

(e) For the pm.od, dispute remains unsettled, both the parties may agree at 
O f I i c d h i c f  Engineer and Chief Executive level for compensation by the 
defaulting party to the aggrieved party for the losses and damages suffntd by 

. ,- the laner. Such loss may be determined tak~ng into considefation the prevalent 
commercial practices as adopted by CEANREB etc from time to time; 

4 :  i 
(d) the Dispute shall be subject to the provisions of Article 16.2 dealing with 

Arbitration, or to any litigation, only afler provisions of Article 16.1 (a) have 
been hlfilled and the Parties have failed to execute a uritten settlement in 
accordance with Article 16.1 (b). 

Except as otherwise provided in this Agreement, any dispute that can not be resolved 
by the Panics pursuant to Article 16.1 arising out of or relating to this Agreement or the 
interpretation hereorof any arrangements relating hereto or contemplated herein or the 
breach. lcrmination or invalidity tiyreofshall be refenfd finally to Arbitration. Such 



JispulU O r  dillnfnccs s h t t  hc r e f c d  m two Arbitrators appointed r i t h ~ n  n t  

ISillv) d3!5. one appointed by the Company, d Ihc Mhcr appintnl by thc &mi. a*l 
the t l ~  Arbitmon shall appoint one Umpire bebe procerdin!: \with ihe Arhimion. If 
the tlvo Arbitrators lo be appointed by the Prties fai l  to agm upon an mnpirr wnhin 
thirty (30) day oflhn'r appointment. the third Arbitrator shall be appoimtd by GOUP. 
Thc Panics asrs that any decision on arwd of thc Arbitr~lors shall k hml. 
conclusi~c & bindins upon thc Panics. Tbc Arbitration shall bc g o ~ ~ m c J  by t h r  

Indian Arbiwion Jnd Counsellation Act o f  1996 and any ndificatints thcrmf rrl 
thc m u c  shall bc as dccided mutujlly by ihc ArbitntonR)n~pirc. :Ill :!nbitrum 

dull be in the English Language. juJgcment u p n  thc sward rnrlrrcd in 
such ArbiWion m y  k enforced in m y  co&i ofwmpclcnl jurisdiction. J( Lwtnon 
having jurisdiction in respect or my application aude for the fillin9 o f  the Arbimion 
agreement herein contained &or for m y  interim relief or direction w orhmr*. 
during the pendency of arbitration proceedings and upro thc date of  nukin! of the 
award in such Arbitntion. 



(a) - Except as expressly provided in this Agreement, neither the Company nor the Board 
nor their respective officers, directors, agents. employees or Affiliates (or their. oflicers. 
directors, agents or employees), shall be liable or responsible to the other Pany or its 
Afiiliates, officers, directors, agents.. employees, successors or assigns (or their 
respective insures) for incidental indirect or consequential damages. connected wtth or 
resultin: from performance or non-p.rfomance of this Agreement. or anvthinf done in 
connection herewith. including claims in the nature of lost revenues. income or profits 
(other than payments expressly required and property due under this Agreement. any 
increased expense of. reduction in or loss of power generation production or cquipnient 
used therefor, irrespecti1,e of whether such claims are based upon breach of \varranty. 
ton (including negligence, whether of the Board, thc Company or others). strict 
liability. contract, breach of statutory duty, operation of law or otherwise. The Board 
shall have no recourse azalnst any officer. director or shareholder of the Company or 
any Afiliale of the Company or any of its officers, directors or shareholders. The 
Company shall have no recourse against any officer of the Board. or any affiliate of the 
Board or any of its oficers. 

1 

(b) Notwithstanding this Article, a Party shall be liable to the other Pany for any additional 
costs, expenses or loss suffered, arising directly from a willful default of the Party's 
obligations under this Agreement. 

ARTICLE - 17 

LIABILITY AND Ih'DEhINITY 

(c) For the purposes of this Article. "willful default" shall me'an; 

' r... ( i )  an intentional or reckless breach disregard by a Pany of its obli_eatlons unde~ 
thisAgreernent; 

(ii) a failure to remedy a breach resulting from an error of judgement or mistake 
aris~ng in good faith; or 

(iii) a failure to remedy a breach resulting from an action in accordance with Prudent 
Industn Practice. 

17.2 THE COMPANY INDERlNlTY 

(a) The Company agrees to defend, indemnify and save harmless the Board, its oficers. 
directors azents, employees and Affiliates from and against an!. and all ac~ions. claims 
kosts. demands demazes. expenses (including reasonable legal fees), judgements. 

~- -- Ibbilitip.s.losses. proceedings and suirs by any Person thal arc caused by or substained 
on facilities owned or controlled by the Company unless caused by the action. 
negligence or the willful misconduct of an officer of the Board or any ofice. Director. 
Subcontractor. Agents, Employees o p e  Board, I 



(b) m y  claims undn this Miclc shall be msdc in writing within a masombk prnod or  
time h m  the time ofallc_ecd conduct giving rise to the claim. or within such shoner 
period as may be prescribed by any limitation statutc applicable at the Rojcct Sitc 
andlor the Powcr Station. 

173 THE BOARD INDEMNITY 

(,) the Board agrees and dull defend. indemnify and u v c  humlcrr thc Company. i n  
oficcm. directors. agents. u n p l o . ~ a  ad Aniliala (thctr rcspcctivc omcm.  directors. 
agenu and cmplqvecs) from and a g a i q  any and all acllon. clalrns cost. dcnun&. 
damaees. expenses (including reasonable legal fees). judymicn~s. liabilities. 10% 
procc;ding and suits by any PerxOnS ihrl~uuxd by or suSl31ncd on frilities o r r d  
or controlled by the Board. unless c a d  by thc action. nczl~_ecncc. or thc willful 
misconduct of an o f i ca  of rhe Company or any oficer. dlrcctor. subco~~nc~or.  a m  
or employee of the Company. 

(b) Any claims unda this article shll be nude in wiring ~vithin a Rlsorvbk period of 
time from the time of allc-pi conducl giving rise to the claim or within Nd, shonu 
period as may be prcscni by u?y limitation statute applicabk at ~h Project Site 

. .. andtor the Power Slation. - .  ~ 

17.4 NOTICE OF PROCEEDINGS '- 

(a) Where 16e Party rrnivcs a claim &m r child patly in ~ s p e c ~  of rrhich it is milkd to 
be indannifted unda Anicle 17.2 a 173. it dul l  promptly notify the Mha parp of 
such claims. 

(b) Neither Pariy sball settle or oompomize any clrim, adon. suit or pmedhg with third 
pany in nspea ofwhjch it is entitled to be iadannificd by ihe otherpmy witbau the 
prior written cooscDt o f b  Paty. such consml shall nor be unrusaplbly witb&ld a 
delayed. 

17.5 CONDUCT OF PROCEEDINGS 

(3) A PIIty (Ihe original Pany) shall have tbc ngh. bai aot b e  obligation mcontesl defend 
and litigate any claim, Mian, suit orpoaedingr by ihc bird party atlegins or -ins 
apinst it arising out of any mattcr in rcspccl of which it is entitled to k indemnified by 
the other Pan? or indemnifying Pmy. 

(b) The reasonable wsts i m ~ c d  by the original P n y  to contest. dercnd and liltgate any 
claim. action, suit or pmcccdin~ by any third party shall be co\,cred by thc indemnity 
from the indemnifying Parry. 

(c) Thc indcmnifvinq Pan!. shall bc cntitlcd. at i a  option. to assumc and control the 
.d~efcpscof such ~ l & ~ ~ a c t i o o .  sutt or proceeding at i a  u p c m  provided it gives 
prompt nolice of or defending the 
suit or proceeding 

.....=% 
r m % r s r a o v u n c r u  



((1) The 111dernniiying Pan! shall reimburse the original Pan) for all reasonable costs 
previously incurred by i t  prior to the assumption or  such defence by the indemnifvinz 
Pan>-. 

The indemnified Pany shall have the right to employ its own counsel and s11cl1 counsel 
may panicipate in such claim. action. suit or proceeding. but ihe fees and expenses or 
such counsel shall be at the expense of such indemnified Pan). n-hen and as incurred. 
unless: 

) the emplo.vment of counsel by such indemnified Pany has been authortsed in n.ritin? - bv 
the indemnifyin? Pany; 

(b) the indemnified Pany shall have reasonably concluded that there may be a conflict of 
interest between the indemnifving Party and the indemnified Pany in the conduct ofthe 
defence of such action; 

(c) the indemnifying Pany shall not in facl have employed independent counsel. 
reasonably satisfactory to the indemnified Party. to assume the defence of such action 
and shall have been so notified by the indemnified Pany; or 

(d) the indemnified Party shall have reasonably concluded and specifically nolified the 
indemnifving Pany either that there may be specific defence available lo it which arc 
different from or additional to those available to (he indemnifying Pany or that such 
claim, action. suil or proceeding involves or could have a material adverse effect upon 
11 beyond the scope of t h~s  Agreement. 

17.7 SURVIVAL ON TER&lIMATlON 
- 

The pro\isions ofthe Article shall survive the teminationiexptry of this A, oreement. 3 :  

V.P.Stale Llecrllc:ry roard 
Sbikti Ehawm. LU. K1;3VI 



.ARTICLE - 18 

NOTICES 
* 

IS.) ADDRESSES 

Excepl as orhenviw expressly provided in this A ~ r m e n t .  all mricer or c lho  
communications which arc required or permitted under this Agecmcnt h l l  bt In 
\rritin$ and shall be considcrcd served on rhe other pm!. for being t a tm  m i c e  o r  by 
other parcy. if delivered personally under acknowled,~mrnt or scrn by rrgistcrcd or 
ccrtificd mails. tel-copicr. fax. telex or.tele_eram Jddrcsscd tc, ~ h c  Tollo~\ ins 

(a)  II to  the Company : 

Attention : Dimtw 
Asia Biocnagy (lndu) Ltd.. 
624. Poonamallcc High Road 
Ki lpwt  
ChcMal- 1 0 0 1 0  
TamilNdu 
Telcpbnc : 04C 641 1363642 8WJM:! 7577 
Faa :OW641 1788 - 

@) I f to  tbeBoard : 

~ n m t i o n  : Chaimun 
U.P. Sutc Ekctlicity Boud 
Shakli B b w a  I4 - Ashot M u g  
Luctnow (U.P.) 
Tel*. : MU-280101 
Fax No. 0522-21 1169 

(c) I f t o  the Coveramcot : 

All notices or communications given by t c l aup ia .  f a .  telex or i c l c p ~ ~ ~  shall be 
conlimed by sending a copy of the same by post in an m\,elopc. propcrlv addressed to 
IIIC appropriate pany. for dclivcry by rcsiwcrcd or cmified mail 

IS.? ,CHANGE OF ADDRESS 

Any party may, by notice of at kasl 15 (tifirm) days to tbc other Pany. change the 
addresses andlor addresses to which such m i c a  4 communications ue ro bc 
delivered or mailed. )ua. 

kre!::? 49 
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ARTICLE - 19 

RflSCELLANEOUS PROVlSlONS 

This Agreement cannot be amended except \\,ith the \rriilen and explicii consent ofthe 
parties to this Apreemeni. 

19.3 HEADINGS 

The Headings contained in this Agreement ..e used solely for convenience and shall 
not be used in any manner to aid in the interpre~alion of lhis Agreement. 

19.3 THIRD PARTIES 

This Agreement is intended solely for the benefit of the parties hereto. Nothing in thls 
Agreement shall be construed to create any duty to or standard of  care with reference 
to, or any liability to. any person not party to this agreement. 

(a) No waiver by either Party of any default or defaults by the other Pany in the 
performance of any of the provisions of lhis Agreement; 

(i) shall operate or be constmed as a waiver of any other or further default 
of defaults whether of a like or different character, or 

(ii) shall be effective unless duly executed in \wiling by a.duly authorized 
,. representatiy of such party; . .. . . . - ::5. 

(b) Neither the failure by either party to insist on any occasion upon the 
performance of the terms, conditions and provisions of lhis Agreement nor any 
time gap on thls account not other indulgence granted by one Party to the other 
shall be deemed to act as a waiver of such breach of acceptance of any variation 
or the relinquishment of any such right or any other right hereunder, which shall 
remain in full force and effect during the term of lhis .4greement. 

19.5 RELATIONSHIP OF THE PARTIES 

This Agreement shall no1 be interpreted or construed or create an association. joint 
venture. or pannership bet\\,een the panies or impose any pannership obligation or 
liabiliry. upon ei~her pany. Neither pany shall have any righi. power or aulhorit?. lo 
enter into any Agreement or undenaking for, or act on behalf or. or to act as or be an 
agent or representative of, or to o w i s e  bind, the othe: party. 

Secretary 
(Sharat Chan&a Raslog~) 

0 
L P Stale Electr~c:~  E ~ i r d  
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Cancellation, expiration or carlia ternination of lhis Agecmcnt shall not rciicn the 
parties ofobligations that by ~hcir NM should survive such cancelhion upimion of 
~mnination. including. M'thout limitation, warranties. remedies. promises of indemnity 
and confidmliality. provided. ho-, Ihat a11 obligations survivin: the uncdh ion .  
expiration or arty termination of this Agrcct~~enl shalt only suwiwr for a period of 
thirty (30) v. 

19.7 LANGUAGE 

The language of this Agreement king English, all docummts. notices. md all 
other cc-nmunications. written or otherwise. klwccn thc'panies in connection with this 
Agccmcnt shall bc in English. 

19.8 GOVERNING LAW 

'ihis Agmcmmt and the rights and obligations bereunder shall k intcrpmed c o n s u d  
and governed by the lam of lndir. as in fora  from time to time. 

19.9 ENTIRETY 

.-'.- : , ~ i s ~ ~ ~ t a n d t h e s c h e d u l c s l f t w b e d h c r c t o a r c ~ ~ b ~ i b t ~ i e s ~ i h c  
f i a l  e ~ o f l b d r ~ d u c i n t a v i a t . I s o  asacompkccanducllDin 
natcmenl All pior written or onl  mdasldkgs. o f f a  or o a k  cbmmunicoiom of 
evcryLindpcrtliningtoihesaleorpunhseof ~ a n d p o w c r t 0 L h e B o u d o r v i a  
vcrsl arc M y  abrogated and witbdnwn 

Save and accp ts provided in rrdck IS. this Agmmaat du l l  IUX k assigned by 
either party other ban by m W  agrwnd bdrvcrn tbc parties in mitiog povidcd 
however, that (bc Company may assip this qmmcnt to a newly o r g m h t  lalircad 
Corporation or lo aay otbcr rffiW conmuad by the Company. in cacb crsc witb thc 
prior coawot of tbc Board, which conscnt shall aot be mmasonabb wi- 
~ o n v i $ s t a d ~ ~  tbe hrcm&i f a  tbe purpose of hmcing the Project, thc Company 
may &gn or a a t e  wcuriIy over ID ridus md in&usuda or pumunt to (a) rnk 
Ag?cment. 0) any Agecmml mhcd to thc bcjat, (c) thc hejm. (d) thc movabk 
p r o p m ~  and iruellccruil propaty of rhe Company. or (e) ~ h c  rcwn~~cs or any of the 
rights or aads of thc Company. 'ibc holder of m y  ssuriry (including Leada) created 
u n d a  this Article 19.10 shall not be pmcnrcd or impeded by B o d  from enforcing 
such security in rcordmce with its terms. inchding. without limitation. exercisin: any 
ri$t it may have to =-assign rhis Apeemeat to a new qualified ouncr or operator of 

,the Projcc~ The Board shall execute all such co -1s to a y i m e n ~  and ;or 
achon4cdmnents of any security a a l e d  in ~ c o r d a f l ~ e  ullh this h i c k  19.10 as arc 
reasonably rrqumed by the Company. to give efTect to the romping. 

N-lhstanding thc above, the B o d  shall have (bc righl, with prior written notice lo 
the Company, to assig this 
rights and obligations in 

.~l'Rov.uncP.2 sum . - . ~ -. ..-. c- - -- :.+<.- 



that such transfer does not rnatrr~ally and adversely affcct the abilit? of the ~ransferee to 
perform its obli,oations under l h~s  Agreement. 

19.1 I CONFIDENTIALLY 

(a) Each of  the panies shall hold in confidence the copyright documents and other secret 
technical o r  commercial information supplied to it by or on behalf of the other pany 
relating to the design, construction. insurance. operation. maintenance. manazement 
and financing of the Project 3nd shall not. save as required by la\\. or appropriate 
regulatory/legislation authorities. or to the prospective lenders to or investors in the 
Company. or to the professional advisors of the parties hereto or o r  such lenders or 
in\*estors, as aforesaid. publish or othenvise disclose or use the same for its .own 
purposes othenvi.: than as n i q  be required to pcrforni its obltpa~ions tlttder this 
Agreement. 

(b) The provisions of paragraph (a) above shall not apply to ; 

(i) any information in the public domain. othenvise than by breach of this 
Agreement: 

(ii) information in the possession of the receiving pans  thereof before divulgence as 
aforesaid. and which was not obtained under any obligation of confidentially; 
and 

(iiih information ob~ained from a third party who is free to dirwlge the same and 
which is  obtained without any obligation of confidentiality. 

(iv) disclosure of any information to any Government agency for obtaining. 
receiving, andior maintaining any Government Authorizations. 

19.12 SUCCESSORS AND ASSIGNS 
~ , -  

i .  

shall be binding upon and ensure the benefit of this panies hereto and 
-----7 : - .  

successors and ~ermttted assions. - - 
16.13 RIGHTS OF LENDERS 

2 )  The company may encumber by mongage or other proper instrument. its rights. title 
and interest in the project and in this A_~rcemcnt in order to finance the development. 
constmciion, completion and operation of  project. The execution of any such 
mortgage, or other instrument, or the foreclosure thereof, any sale thereunder either by 
judicial proceedings. or by vinue of any power reserved in such mongage or 
indebtedness. or the exercising of any right. polver or privileze resewed in any 

. mongage or other instrument shall not be held as a ~iolation of any other terms and 
conditions hereof and is hereby expressly permitted by the Govemment/Board. or as an 
assumption by the holder -of such indebtedness (the "Lender") personally of the 
obligations of this ageement (and the liability of such lender shall be limited to the 
interest of such lender in the project). No such encumbrance, foreclosure conveyance 
or exercise of right shall from its $ability under this Ageement; 

For ASIA BIOENERGY (INDIA) LTD., 1.' // 12 
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(b) if the compm?. shall cncurnbcr ils interest in all or any pan of thc projm or 1h8 
Agrccmcnl.thc Company or any knder shall give nolicc lo the Board of the estwmcl 
rhcrcot 

(c) All papICJYts I ~ c .  by the b d  lo Lender sbll be as cffcctivc undrr this 
AgrccmeIIl as Ihc wmc ll.ould have been if done and performed by the Campy. 

19.14 CHANGE IN LAW 

(3) Defmition of Lan 

For the purpose of l h i s  Ag~~crncnt. 'Law' m e w  any Act. mlc rc,oulatmn. n o t i f i t m  
directive order or instmc~ion having lhc force of Law cnactcd or IS& b?- any 
compclcnl legislaturt. G o v m e n t  or Sntutory Authority of lnd~a. Coun M Tribunal. 

(b) Delinition of Change io l a w  

Thaagc-in-law" means any of the following evmts occurring after Ibc 6 t e  ofsi_ening 
of  lmpkmealttion MOU data) 14 th February. 1997 bet\*een the C0qun.y and 
Mukhya Nagar AdhiLari. Lucknow N a p  N i g m  as a result of. or in -tion mth. 
any action or inaction by any cornpaen1 authority including any uattnory authority. 
govcmmnt, court. mbunal or legislature.: ~. 

: .. > .  -- 
(i) repeal. in whole or in pi of an existing LOW; 

(ii) m y  cnacnnent or making of a new Law or approval. ptnnir. c-t ar 

(ii any amcdmmt dtaaIion, modifmtim or repeal or any exisin8 law a 
compacM cvuti, T n i l  or kgiddturc in M a  w. 

(iw), ;my uaborLdvc mlerpfirlion of an existing law issued by a caopaa# Cowl. 
T n i  Gov&amcn# or Sututay Authority contrary to IIK c x i d q  o l l i i  
interpretation lkrcof, in eKh care coming into effect a f i a  the Elf& Date. 
and dircEtly or indimtly affcuing the Parties to this Agrremnx in ,their 
p a f o k c  of thdr obli~ation relating to the constnrtion a d  cost or 
comfmction under lhis A-merit and provision for which has IIOI ban made 
d ~ w h c r c  in the A_mnmcnl. 

(v) cancellation or non-rcnmrl or a cbmgc in the conditions applibk 10 any 
approval, C O I ) ~ C ~ ~  permit. clearance etc. granted in r eh ion  to the h j a r  forher 
than due ro a brcach by the Company of such condilio~u); 

-(ri) commencement of any Lair hat h a  nor ye1 entcrcd into cfrcct as of the 
date ofthis A~rccmcnl. I I 

I ' 
(vii) irnposicion ofa  requirement for any approval. permit, consent. cle-c clc. , I 

I 
not rquircd as at the dare of this Agrecmenr: . I  

(viii) change in the manner in which a Law is applied or intcrprctcd by any competent 
body ha\in.- 

-. . . . . 
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Law, on or aRer the date ofthe agreement dated 14 th Februan 1997 betuseen 
the Company and Lucknow Napar Nigam. 

(ix) any other change in. or other alteration of. the application to the company in 
relation to the-Project of rates of taxes/duties/imposts etc. or depreciation 
schedules. 

( c )  Delays 

In the event any Change in Law coming into force prior to the Schedule Comrne~ial  
Operation Date of any Unit causes any delay in Commercial Operat~on of the Unit. the 
Schedule Commercial operation date of that Unil shall be extended by a reasonable 
time as  mutually aqeec  between the Board and the Company. 

(d) Additional Expenditure 

The amount of any additional expenditure incurred by the Company \vith resard 10 the 
Project which is reasonably necessary to comply with any Political Force Majeure 
coming into force prior to Unil (last) Commercial Operation dale shall be added to the 
Capital cost subject to approval by GOW and the Board. To the extent the amount o f  
any such expenditure shall have been funded with equity and Debt. interest on Debt, 
and Debt Repayment attributable thereto and shall be reflected in the capital cost of the 
Project. 

(c) Change in Tariffdue to Change in Law 

If there is any change in tariff as per Anicle 3, due to Political Force Majeure. then the 
same would be got approved by the Board/Government. Any additional cosl resulting 
out of Political Force Majeure would be translated in to incumental tamf which shall 
be added to the Company tarrifprevailing at that time and this thanged tamf shall be 
used for future energy payment. Annual escalation as provided Anicle -3.1 shall be' 
applied on such tarrif for remaining term of the Agreement 1! 

19.15 ASSIGNMENT OF LENDER 

The Board Acknon81edges that this .4greement is an inteagal pan of  the Company's 
financing arrangement for the Project, and agees  to make reasonable effons to ass~sl 
with such financing. by the Company including execut in~ a commerc~a l l~  rcxonablc 
consent to a assignment ofthis Agreement for the benefit of the Lenders supply~np such 
financing. 

19.16 KO THIRD PARTY BENEFICIARIES 

 his A,orecmenl shall not confer any right of suit or aclion. \ \*hatsoe\ .er . ,on~~n~~hird ~ ~ 

Pany. 

19.17 AFFIRMATION 

The Company and the Board declare and affirm thal neither Party. Nor its Directors 
crnployees. any of its agents or.* case of ~ h c ~ e ~ ~ ! % ~ ~ % & . ~ d ~ b ~ k r  



hr+ it undmakm to pay nor it shall in ihe future pay any unlawful commiss i i  brik. 
pyuffs. kick-backs and that it has not in any other way o r  mancr pad sums. 
wkthn in Indian cumncy a foreign c ~ e m y .  in India or =brawl. or in any o k  
~ C T  given or oficrcd to give any girts and presents in India or abroad to any pmon 
or Company lo pr- this Agreement. The Company and thc Boxd undmake ma lo 
a s a g e  in any of the said or similar XIS, during the tcrms o f  and relalive to. this 
Agrecmenl. 

N O  ADVERSE DISCRlhllNATIOK 

)-.. - .A- 

Board shall MH practice any adv& discrimination az3inst the Company in h e  

t exmire  of its dixrnion or authority d c r  this A p c m c n t  with respect to dispatching 
*f r)re magy gcnaated by lhc Rojecl and approval or >cheduled O u t a ~  and a 
Forced Outasex The Company shall no! unfairty discriminate against the Board Mda 
this Agreement with rrspcct to its obligations hereunder: 

1). 
F 

I 9.19 WAIVER OF IMMUNITY 
'.I 

b . - 

b Tbe Board k c b y  k d l y  agrees that it haeby expressly and im*oclbly w i r e s  
-immunity induding without limitation. immtmity from (i) service of pocrrs (ii) 

.r 

... jurisdiction or judgcmcDt of any cowl of tribunal, (iii) areculion of a judgema*. and 
,... 1 4  .- (iv) attachment of my  of B d ' s  propeny prior to b y  entry ofjudgatxnf a bmr 

. . atcachmcnt of its pmpcny in aid of execution upon a judgement agaios~ tk conpmy or 
.i its succcsxns, assigns, contracton, agents, repczcncalives md cmpkyca. w the 

Lcndcq and from wt-off fran any legal pmetd ings  to rnforcc or coUm o p ~  
liability or obligation of ihe B o d  related to or arising from Uw pmrrriaa . contemplated by this Agmcrnoll 



.,-. - l.-l....l.-r." 
~mplemented by The Louis Berger Group, 
I11c. 

DPR Worksheet Elements 

GHG Mitigation potential of the 
technologylequipment 
Status of identification and negotiations 
with venture funds and GHG mitigation 
funding agencies 
Details of project agreements and contracts 
and their terms 
Description and quantification of risks and 
measures for mitigation or coverage 

DPR Worksheet Elements 

~ e a l ,  measurable emission reductions, 

Emission reduction calculation check list 
Details of carbon accounting- Baseline, 
Project boundary identification and 

imate Chnage Centers' Project 
lvelonrnent Trainine 



GEP-CCS: A USAUMndia program 
implemented by The Louis Bcrger Group, 
Inc 

I 

DPR Worksheet Utility 
It compiles the main DPR infonnation in a 
concise form 
It is prepared after the first level of due 
diligence on promoters, technology, market 
for product and service, GHG estimation and 
after consultations with project developer 
and possibly with concerned Govt. agencies 
Y prepared by an independent agency like 
Climate Change Center, it will lend more 
credibility to the project 
It could help the promoter to obtain GO1 
approval and funding 

lkL. ik, .xf*o),blktr i~GP*lr  I >  

Thank You! 

mi 
I Climare Chnage Centers' Project 

Develmmenl Traininp 

rY 
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Prwentioa ~ o j &  1 Climate ChPnge Suppkwnt (GEP-CCS). It is designed for pojad 
developers and 6naacial inaiMiav involved witb clan energy or other types oCGHG 
mitigating projects thal arc p M  into thc GEPCCS pipclk 

Format: Tbc form is designed to crphlrc two distiDd typcs ofprojceu: %ion A) 
Basic Equipmmt F i  md Sccth B) h j a l  Finnrc. 

Basic h u i ~ m e n l  F i  is d e w  as ihc pcscbrrc of alutpococ. using a t d  debt 
finamin& in which corporate babcc shal hmcin# is Doed to pay brt the ba An 
exampkofmk migbt bc wbcn an h i m s t &  a +of& ppnctc m tbc 
f a ~ l ~ r y r o ~ f f ~ r ~ ~ c a m g ~ .  ~ k C C c b i s d o 0 t i n v d v a 8 ~ ~ ~  
stram, it would need to be finaKed lhmugh balance shed prywots. lofomutioo 
requirancolc fw Jimpk equipmat prpdpVs arc fOtUSed ahucd wkly on thc aisting 
financial aedit-wortbi of tbc bup.  

Roi&tF-bycwtnn,irfonncdmarticiprted-mamsfmmthepoj&( 
activity(a0If-balanccshee(fmmcin9). Fora+agrid-bprcdbiomra~ 
gencntion facility would likdy d e p d  upon prymartr fixan a kul deancity 
boerd. Much more ddailed information about tbc pojaa. pojacl paoota, p o w  
p e r c b a t ~ d c b t a d a p i r y ~ d ~ . n d a $ I l f b w ~  
arcn&essarytoddamioetberclstivcriskmdfhraEblvi~oftbeprojea 

As boih types ofprojoas arc eligible for arpport mdcr tbc G ~ & S ,  this fom ddrrrra 
each type offinaocing. For simple E q i p m a ~  F i  -Me Section A caly. For 
R o j ~ t F i ~ k t c ~ B t o d a c n b e i b c & p r o j e ~ m d l t s o c o o p k K a  
ScaionAfonnforerchnwjorpiaccofprojc*-UirimporcedhuS 
supplies ?his is a working ekfbooic documaUdkL-lisL Wben erch cyucstioo is 
ausw- plaa an eketrunic ebcetmark (4 in thc kfl-hand box as a rcfcrrrr+ p o d  f a  
compktion of thc form. 



1. Contact Information for tbe Prospective Borrower 

Addrcss 
City, Slate, Province 
Contact Name 
Contact Phone . 

] Contact FAX I 
1 Contact EMAIL 

2. Availability of Financial Information on Borrower 

I I 

Has f i  reported operating profits AND net income during each of last 2 
yean? 

3. Borrower's Fillanclal History Oast tbree Flscal Years) 

Opmnn3 Ratit (OP) ,l 

opm 3 : 

Net vorh 

Equity 

EPS 

Dividend 

Major Capilal lnrcsblrn~ 
-- 

Dcbt:Equiry ratio 

Fixed Assct Coverage Ratio 

Cvrrcnt Ratio 
~. ~ ~ - 

Credit Rating by Lead FVBank 



4. Bwlyoclmd i~fornu(bm om all 0 4  u d  m m d  shorl rmd lomttcrm debt 



%, 

SECTIONA: CLUN ENERGY *NO GHG MrrlCATlON EQUIPMENT hY*NCE 

About the Equipmenflecbnology: Larger clean energy or GHG mitigating projects 
(Project Finance) may involve more than one type of  environmental equipment. 
Complete sections A 5 throueh A 10 for each piece of relevant GHG mitigating 
equipment. 

5. Description of tecbnology/service to be purchased 

I 

I 
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6. Description of the GHG mitigating potential of tbe tecbaology I 
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7. About tbc Bmsimm Negotiations 

How many units an in the Purchase Order? 
What is tbc estimalcd Mil cost of technology (USS)? 
WhatistbctoWeoslfortheRmhasc(hdd 

9. About tbc Tnde F&anci.g (For Eqmipmat l w c d  i.b hdh) 

Is wade 6nancing being sought for (he imporl of tbc qupmat  to baiia? 

Wbat type of tradc hnaoeing is being sought (--tees. mrlh?g cpml? 

L 
NvneofLcakr 
AddTm 
City. State. Rorhre 
Contact Nmr 
cmhct Phoac 
contact FAX 

- ,  conw Wi*a 



Special Purpose Vebicle: 

I .  Executive Summary: Project at a Glance 



3. Proposed M u a s  d R u c h g  

il 4. comndncd mmdmg (if my) 



b. Committed Equity Providers 







Arc y w  im m c g o b t k u  with m y  prospective debt providers? lf).4 p)car 

- ud &borate om nrpcrted t h e  f n m e  

Do yat plam to smbmit Ihh projcct to a p*tr ramre a p i t d  T i  or u 

intcrmatiomd cqmity orgam&Koll (e.g. REEQ? If yes idatify IpccWc hmd ud 

elaborate om negotiations 

Do yom p b  to submit this projcct to u im(m8tk.d tadcr for arbom erird# 

rcdnaiolls (eg. Oregom Climate Trul)? If ya, pluse spedfy t a d a  4 dai.L 
date for rubmissiom. 



8. Project Promoter Contact Information 

I 
Address 
City, State, Province 
Contact Name 
Contact Phonc 
Contact FAX 
Conlact EMAIL 

9. Project Management Team 

10. Project Promoter Financial Hbtory 

!. . 
>C 

b 

S ' f  
>! 

'is 
5 

I I What were profitability figures I I 5 

1 yean? I I What is current business? 

last 3 
. 

~ w k  value of fun17 

EPS rcsmcs and surplus last 3 

What arc synergies bctwetn 
business and this project? 

I 

-Ir I 
iB 



11. Projcc( Romolcr Rekraal Expcrk.rr: 
Bric~lydescribctbe~ckm~la oaicncc,ifmty.porsJsedbythcpojcrr~. Hm 
tbc promota dcvelopcd similar projects? 

I in place I 
! Salient tmns I 

Adms 
City, Stus 
Coofad Name 
conlad P b  
Contacl FAX 
Contact EMAIL 
Ngnes Pnd sham of the i 



13. Project Details 

invokes exist& equipment? 
Is GHG mitigation achieved 
by Process Improvement or 
Clean Energy Generation? 
Size of  Project (MW)? 

I 

I Project Location? City, 
1 Province I 
I Off or on-grid? 1 
I I State Elechicity Board? 
I 
Technology? 

I Type of Fuel? 
I 

Source of fuel supply? 

I I 

14. Feasibility Details 



15. B a c k p u d  on tLe Power hrrbac Apeaat (UAppl*.Mc) 

I 
Wbal arc ihc securities p v i d c d  f a  thc 
rcvcmcs? Htvc thc dancnic lendar 
lppmvcdthesmcchmisrm? Amthnemy 
special ch- a povisimn of rrknnce 
to thc imvrslorr? 
w l n t . ~ l b e t s n a ~ f P a ~ t t ~ ~  
pmjbct -lopas? Any wid chuscs of 
ICI- lo thc invcr(ardkodar? Haw cbe 
d o m c r t i c ~ ' ~ ~ ~ v c d i h s p p r n t  

. , 

of cbe F&C M~IOIR cbuses? ! 
Wlnttrihsmahodoffiuboooftmff(clwo 
put. awhb%l~ry ctc )? Am (LICR my 
p o ~ f r r d c c m c d g c n n ~ ?  , 
~~Ihc l reMnrmfor l l l rwpom? 
Have cbe pro- f a  c k g e  m hw, 
fnamnboa. l~qrodrtcd h g + s  . etc. been 1 

I kms? I 
WhruetbclllJorporipDm(mol 
dcht lmr  b c a m a ~  of (bc off bnr ctc I 



I 

I Waterlutility supply agreement signed? I I 

16. Otber Agreements (where applicable) 

I I I Shareholder's agreement been entered 1 

" 7 

--, 1 " 

into between existing equity holders? 

Special provjsions of above 

agreements? 





18. For risks identified in section 14, discuss Mitigationlcoverage measures 





GEP-CCS: A USAIDIIndia Program 
implemented by The Louis Berger Group, 

I Inc. 

February 25-26, 2002 
- 

nvrronmen 

rzi Site visit (if required) 
rzi Tracking regulatory environment 
rzi Update risk profile 

Consultations 

E&SA Instruments 

a Environmental Audit 
Environmental Action Plan 

rzi Risk Assessment 
n Social Impact Assessment 
n Resettlement Action Plan 

Climate Change Centers' Project 
Development Training 

La 
Environmental & Social Analysis 2 

j .r - 
I B L  



Assessment 

a To identify and assess the potential 
environmental impacts 

EI Evaluate alternatives 
a DeSign appropriate mitigation, 

management and monitoring measures 

Environmental Audit 

E Focuses on an existing installation, facility, 
or activity 
Involves a systematic, periodic evaluation 
of environmental management 

a Review the performance of an 
organization, management and equipment 
with the aim of safeguarding the 
environment 
- -  .. . . - .- 2. 

I 
aimate Change Centers' hoject 
-Training 



GEP-CCS: A USAIDJIndia Program 
implemented by The Louis Berger Group, 
Inc. 

Environmental Action Plan 

EI Estimates costs 
EI Recommends a schedule of 

EI Actions needed to implement identified 

Risk (Hazard) Assessment 

presence of dangerous materials and 
conditions at an installation 

Climate Change Centers' Project 
Development Training 



U GEP-CQ: A USAID/lndii Program 
implemen ted by The Lwis Berger Group, 
Inc. 

YI 

Resettlement Action Plan 

a Should cover income restoration plan 
a Recommend costs 
a Suggests implementation schedule 
a Provides for monitoring & evaluation 

Benefits of EA . 

a Better compliance with standards 
a Reduced time and costs for approvals 
a Savings in capital and operating costs 
a Reduced remedial costs and future liabilities 

Increased project acceptance 

Uimate Change Centers' Project 
  raining Environmental & Social AMiysis 5 



GEP-CCS: A USAID/lndia Program 
implemented by The Louis Berger Group, 
Inc. 

Overview 

EI Environmental R i s k  are long tail risk that can 
seriously affect project viability 

EI Pose significant potential risks to financier 
especially in a rapidly changing domestic and 
global environment 

EI Need to understand and address these risks 
Complexity of issues to be recognized 

a Environmental risks will be a significant factor in 
future business viability 

:lirnate Change Centers' Project 
)evelopment Training 
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(Project F-) 
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I. C W I . ~  Imf-liom for Ibe Rarpcctiw Borrower 

t ~*ril.bUily of FmrnrLI lnfornutk. om Bwrower 

I 
Audited fmancial sntcmcnts awilablc for hn 3 fiscal yesrr? 

4, 
W u f i r m i n ~ ~ l l i n c o f b u s i n c s s f m L n 3 y c u s ?  4 
Hu firm reporled m a t i n g  pol i ts AND nct inanrr -g each of Ln 2 4 
yarr? 

3. Borrower's Fismcirl Hiow (Irrt Ibrce k l  Years) 

I 1 
Fucd Aun Co-w Faoo 

I /C--- i I I 



4. Background information on a11 used and unused short and long-term debt 



A k . t I h Q a l p t m ~ ~ -  LrgrcheaagyaGHGmit iphgpOjcbr  
(Rojeet Fhuaa) may involve mae tha one type ofcnvimmncnul ap ipen l .  
Complde saxmu A 5 titmu& A 10 fa acb  pi- of relevant GHG mibgahng 
-v'F"=t. 



7. About the Business Negotiations 

How many units are in the Purchase Order? 
What is the estimated unit wst of technology (US$)? 
What is the total cost for the Purchase Order? 

8. Contact information on the Manufachlrer 

9. About the Trade Financing (For Equipment Imported I s to  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 I City. State. F'rovince I C b a i ,  600 002 Tamil Nadu India I 
Contact Name M Kumar 
Contact Phone +9144 855 944W48156 
Conlact FAX +9144 854 7597 - 
Contact EMAIL 



Secnon B: PIolECT PLWANCI FOR CLDM EWLm AND GHG M m T K m  

m ) c a N a m I c P m r r r ~ t i o D & ~ f e m t i m p o d u f t i o ~ f r o m l 4 m r M S W  

P~O~OCCT: Bioanrg,Chdia) Ltd (BE) 

sp&l Rrpore Vebkk: Yes 

! 
; j  
. . i 

1 

! 

j 
! 

i 
i 

- i 
i 

!.. . . 

1. ExeolUre Smmm8ry: Rojnt 81 8 Ghmcc 

BIL, a +a1 plrposc vehicle company set ap by Envim Engbpar lrdia Lcd, 
poposa to se( up a 5 MW power g m a a h  plant lning b i o p  gc~mcd by 
bhmdbmtion of MIlnieipal Solid Wrdc  (MSW) supplied by tbc L.lpr N.g 
N i p n  (Mpr Municipal Corp~atioo). Thc plmit kads lo aqtwing mdba Uut 
would &sc have been mined hxi the MSW been dumped on open dumpsites rr 
LpPctiadind1tbelodimcities.Tbepojatttnllsavcaa-projecl 
to illustrate che use of advanced Mi digaticn  ahn no logy to the 
bi p n w e s T h c g a s a l l a c l e a u i n g s b r l l b c ~ i n ~ g p s e a g i a o  
e- fm aport to the UP Po- 'sgridTbcproatssrald 
& O r c s D n L ~ 0 f ~ ~ ~ i e b ~ ~ 0 ~  
d l a n i d r c r t i b f o r b o r t i c u h u r c , ~ L t , ~ d ~ T b c p r o j m  
awarded to B E  lmda a competitive bidding p r o ~ f  cams about Rr 740 m i h  BIL 
is a S p d  RHpmt Vchick~~npsnypomocsd by E n v i r o ~ ~ L c b  Mh 
ENERTECH GmbH, A h a ,  is priding the w c  digation (cfhoow. Tbc 
p r o j C a i s b d o g i m p k m e n t e d l h r w g h E P C ~ t o s M n l ~ ' ~  4 
pd Indim Cmmpalis. - 
~ 1 l . q p r o d d  DFC for loin fortbepoj&t D F C k  amigimof- 

d a  technologies for che pmjceta limdaj by lhem lDFC md 'Tk 
h i s  Bags Gmup. lnc. thc wotractor f a  USAlWIntio GEP- prject idmtilied 
l h i r p j c c l a s . p o s i b k o p p a h a i y D ~ i b C Y  '" h O f G H G  
anishion RdUdioD md its possible use. IEe Pcrpa daaomh*es L I I d  
s o c i l l ~ r i a s b i l i ~ r r i t k d r l o ~ o f 8 ~ M c b d m a h a ( r m r p r  
G H G ) ~ ~ i t l a d r t o c m p b y m c n t o p p m m i k t o ( b e b c l l p o p h t i o n  
It a h  helps ibc loal rag pickers ( S U Y ~  of nkDd itam like pqs. p*aa md 
rags) to m l k l  chac items io a safe way cht he@ in n q c h g  of cbcsc itcots 

Thcpo*ktbrremjorrtrmnrofGHGmitigtiol,(~Mccbawaphrcdhcbc 
MSW; (ii) rrduclioo m (hc emission of d dioride fmm che cool firrd powu 
stdons in Nortban Indip; md (iii) Pam'al icpkanmt of use of cbanial fatiiims 
l i e  unt. DAP which arc manufachlrrd in GHG denrive pnna9a. The c m u d  way 
ofdisposal of MSW in India is pdcmhanlly dmqhg m t b  opm 

~. ~~ . -  



This leads to methane emissions through the degradation of volatlle 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 dioxide emission. 
Similarly, the organic manure will replace the chemical fertilizers thereby reduce the C02 
that would have been generated in the manufacture. 

BIL shall set up measurement and verification systems to monitor and control the GHG 
reductions. The project risks have been identified and mechanisms to mitigatdcover 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 Thy overall the 
project offers an amactive opportunity for investment by investors especially the carbon 
investors. 

m 

, 

"4 111 

r i i  

2. Project Costs~ 

- 
r 

Equivalent lo Rs. 276.32 nillion @ Rs. 44.66per US 1. Tots1 cost Rs. 739.60 million 

~ .. 

8 

\48 *C 

Working Capital Margin 

Contingencies 

Total Project Cost 463.28 

.- 

6.1 90.0008 100 



3. R o p d  M n u  d Fimucimg t 

# Including MNES subsidy of Rs. 150 &on 

ii 4. c ~ m m i n c d m u c i . g  
r Cocluaittcd Debt FVoviden 

LIC 

DC-Emviro 

I 
DC-JEL 

1 DC-ENTEC 

JEL 

ENI'EC 

WFC 

Investmeat Funds 

Totd - - - - - - 

b. Commiltcd Eqmily Roriders 

15JX 

IS% 

15% 

15% 

65.00 

20.00 

66.60 

2800 

30.00 

27.00 

25 00 

.~wrtori .m 

Rqayabkb3  

Y m  f? 

15 

13.5 

12.5 

II 
C 

L 0 
0 = o : z 

$. 
L: 

68.00 34 

200.00 100 
. 

- = P m  



I 5. Estimates of Profitability 
(Rs. Million) 





7. Statns of Finance Negotiations 

Are yon 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 

lDFC and L1C for a part of the project cost. IDFC is in an advanced stage of appraisal 

and is likely to approve the project soon.   he current thrust is on validating the contracts 

for sale of 6rganic manure. PPA has been signed with UPSEB as also the conhact with 

Lal~ur MC has been simed. 

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 yon plan to submit this project to an international tender for carbon emiuions i 
reductions (e.g. Oregon Climate Trnst)? If yes, please specify tender and closing 

date for submission. Promoters are interested in availing financdinvestments in lieu of 

the carbon offsets h m  the project. IDFC, the main lender has also evinced interest in 

struchuing this project witkcarbon offset. l t i s  in contact with PCF ai~d may like to 
. ~. 

pregare the project for their&iwidmtion at an appropriate stage. IDFCin consultation ci- =:< 

with BIL has approached LBG for technical assistance on estimating &qreduetion 
- - 

Potential. . . 
>.. .%. .:. 

8. Project Promoter Contact Information I a ;  

, .~ -. ...,-.. .......... -. . . .. . -. 
d I Address I A-24 Poonamallce Hieh Road. Kil~auk - . r 

4 1 City, State, Province ( Chcnnai, Tamil Nadu India 
d I Contact Name I Mr. S. Ran~araian . Director I 
4 Contact Phone 
4 Contact FAX 

.. - 4 Con:actEMm . . .- ..~.~ 
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9. hejccl Managcwnt Tam 

md e f h t  orclmmt plank Tby have so b d 

m r r i b . a 2 0 0 ~ c l f i u m t h c l m a * p i a r r m h d p  

T o r r v m & y o i ~ c I h r a n l i k c r r m r r p . l ~  

- - Y C E T P * * m i l k ~ m r r h e m * .  
wrrs - rood mbsblcc mag 

cbcmiclllpcbabcmial. t)lr, odved czlncOm 4 

= l t a Q d a l g g ~  Emnmlm.hoaobhrbsd 

ofrddwastetmabmm(.Tbckcbdogy~mbr 

rccognmd*ha-bc-thcrcprhb(r 

EnvoonaLtouccutqsvcnladasfabDgrphts  

from effhrms frmn tPnaq p o u h a  &. T~IS pqc* 

1 hu*ODdsynng~swrlhrhcn~"?""kmrrnpluL 



1 I .  Project Promoter Relevant Experience: 
Briefly describe tbe relevant exD€zience, if any. possessed by the project promoter. Has 
the promoter developed similar projects? 

Enviro Enginem Fw. Ltd.. Tbe conpnoy has executed ovn  200 planto all over India with capacities nugbg 
horn 100 to 40,000 d l & y  for a vahe of US S 7 - 8 million in the last 5 years. 

ENFRTECH GmBH. Ausuta, the technology pmvtdcr u pmmohd by Rund Stahl Bsu GmbH A u r m  r 
m u f x r w n  of c k m u l  reacton W'IWITECH has dcvclopd lhc anacroblc dlgernon syrfsna f a  sold and 
ltqurd wane capable ofhandlmg up to 12% soltd conlent T k y  have csrablrshd over 50 pl& world over f a  I 

I Imvanvc Urnuclncclmik G d H  (KIT) have vast expcnencc m destgn of MSW Uesmrnl projcc~. Tbc 
malor area o f h u  fcmn IS MSW scgrgalion phi& They have destgned planls mth hbnd11n.g upwlty of 1 1 300.000 tons/ycar. which is similar 1; the proposed planL I 

I JEL, Singapore shali bc lhc supplier of fhc entire power plant mluding the gar engioc d o d t e  bedl baxd 
p o w  plant. JEL bar a wdc expmcme in mnufacme, mcnon and operation of there syst- and have 
n-ted many swh projects wwld over. 

C G U  - Onyx F m c  a Nbsidivy o f V M  anould be thc OBM conhacta CGFA's (moDyn m tbs vpnr 
mansgcmnl business is ovcr US S 3 6 Bn. They arc opntmg over 50 solid waste nansgnnm( projntr of 

12. Special Pnrposc Vehicle Contact Information: \ I  

promoters 
Is a Shareholding agreement 
in place 
Salient t e rms  

Under negotiations 

N A 



Sounc of rUel supply? City garbage supplied by Law Mtndcipll 

Corponliw 



15. Background on the Power Purchase Agreement 

tenter into force? AAer satisfaction of the Conditions Precedents. 

I prim? 
I Can the project sell power directly to major I No 

cauumrs?  (Yes or No) 1 
the securities provided for the I Lerter of Crcdit followed by Emow and then 

i I revenues? Have (hc doAstic lenders State Govi. Guarantee 
approved t k s e  mechanisms? Are there any 

I I suecia1 clauses. or provisions of relevance I 
1 to the investors? 
I What are the terms of Payment to the / Payment to be made on the 4h day from 
prqect developers? Any special clauses of ralslng the bill, fall~ng $ich the LC wwld be 1 I relevance to the investodendm? Have the I . . .,-. I,. I 

} 'f I domestic I& approved the payment . I revoked. incentives @ %for payments in fr I 

oved by existing lendcnlfnvest~~~? 1 
k k ? k t h e  SERleencrattne utll~tv want a Not clear vct TRD 

-. I 

, 

- 1 I share in the ownership of carbon offsets? I - 

, 

tcms? 
2 . ~ .  

What arc the maja provisions (event 
definitions, treatment of the off time. ctc.) 
of the Force Majm clauses? 
What is the method of fixation of tariff 
(huepart, availability etc.)? Are there any 
provisions for deemed gencratin9/penalties? 
What is the treabnmt for infirm power? 
Have the provisions for change in law. 
termination, liquidated damages, etc. been 

days. IDFC has approved the PPA. 

FM clauses are fair to the promotm. 

: :. 
Availability based. 

Yes 



I I I 

Iorp,icManmRrrrhPrc I h t a  ffmn the l a  estate meivcd. To be 

convahd into an apemen1 in due mmse. 

I Wata/utilitysupply a g r a w n l  signed? I LMd lc+u a g r m n l  
I I Shanboldcr's aprmml ban m t d  ( B&g formulated. i 
into bdwua misling cquily holders? 

1 Special povisions ofabove I NA 
j 
1 



17. Quantify and Describe Risks 

Market? Low Thc conmaditier ~rodvced by the project pown and 

organic manure arc in deficit. Therefore, market risks 

Regulatory? +----- 
I am low except for the sale of manure, because it is not 

I conrmission The PPA has a legal validity. Also. Ihe 

widely promoted IO the fanners yet 

Low lndia has stable legal system and has by - d l a m  

following the legal praers. Conhac!s have been 

Low 

Contractlcountn party 

I 

honored and businesses o f& moltioationak have 

flourished. Thus, the sovncign risk is minimal. 

The UP state has a functional elecmcity regulatory 

LOU 

locallstatdcentral go*. support 

The PPA and the waste supply agrccmnk bavc been 

entered into. M e  agrmnmts arc sound sad fair. Tbc 

othcr mnb.acmal s m ~ t w e  is also established and is 

robust. Although, UPPCL is not m good f i i a l  

heal* this project has a spsial  stam and is also 

I 

* 

-U m stze. As ruc4 no co7D;Kt rclaledproblnm an 

cxpccicd. 

Low Tbc pomotns have gathered mong EPC and Mhcr 

I I proposed project activity has overall support of thc I 

I I 1 I suchprojccts. Thc materials to be used arc nandvd I 

I I I ( p r o j ~ ~  in India. Combined, the-ir sbcngtbs rrc 1 

Technology? Medium 

Tbur, combuction is not likely to poac major 

challenges. 

Thc technology providers have set up similar facilities 

elsewhere in the world. The promoters have 

ex&encc in working with othn e%nt lreabxnt 

sufficient to address any technology related issues. 

Thc promoars have a very lean and efficient 

.-mncagcmcnt, which is cvidcnc&om a largc number of 

Management? 

L 
Low 

~. . 

projects they havc implemented in a shorl span of 

t i m .  In addition, they can draw any necessary 
A '  



Exit? I 

C ~ c o u n t a  pury PPA ba b u m  s r p d  a d  duhud by & UPERC 

I 
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P n f o m c  guarantees have bctn stipulated. 

No major risk. 

No major risk. 

No major risk. 

No major risk. 

I 
I 
I 

1 

! 

I 
I 

I 
I 

. . 
I 
I 

! 

! 

i 

I 

1 
1 
i 
I 
i 

I 

! 
I 
j 
. ~ .~.. ~ ~~. ~ ~ ~ . .  

20 

Techno~ogy? 

Managemmt? 

Enforceability of 

Conmcts? 

Competition? 

Eiil? 
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1. GHG Mitigarion AppliwbiliW Mwro CbceUbt 

biomaahnization olMSW. So. approval fran has( mammy may not be difiicnk 

2. Emissiom Rntrctiom Cllkrl.tioy Monilorbg a d  Ver@m6b. CkcLlk( 

S E ~ O N  C:  CAR^ COM~ONEM. 

Checklists were wed from a v8ridy of sourus including Nusoua. LLC 

I I 
DonpgrtmncsmdrfmmwlorBomFlrtTRcfCDkP I I 

4 

j 

-& 15 MW r o . ~ ~  

- ~ < I 5 ~ g m ~ = r s g ~ r r r g c f f r r a c ) , p o r c t r  

- I . d n l 5 h ~ C 0 2 E f m o r ~ m h c r m s - c b u g a  

h m c r r ~ y ~ ~ & ~ c ~ b m c f r r r ~ ~ b . I ~ m p l o y m r m  4 

Ya 

4 Does pojcel gcncntc rnl, m r ~ . . b k ,  ~OE-I~IID, dditianl and 

vaifmbk rndrriau ndudio~ vis4.e -1 altrrrutives? 

J 

No 

The project has been d e d  by MNES as a Nab& Demo projecl oo 



3. Carbon accounting details 

(Refer to the note on GHG analysis) open dumping as practiced 
today 
For Power supply to grid 
Power mix in the Northern 
region and 
For fertilizer supplement- 
Emission from 
manufacture of 

i 
1 

2 j Baseline Emissions TC02 
3 I Project Emissions TC02 

-4  I Emission reductions TC02 (2-3) 

urealammonia 
192,000 i C02 per PnnUm 

Nil 
192,000 1 CO2 per anmun 



PI 
GEP-CCS: A USAIWfndia program 
,,plementcd by The Louis Berger Group, 

m Inc. 

GHG Analysis of a Case Project 
Power h Manurefiom Biomethanation of MSW 

Climate Change Centers' Project Development 
Training Program 

February 25-26,2002 

Vinay M h a r  

The Louis Berger Group, Inc. 

Needs Prior to GHG Analysis 
Traditional Analysis 
9 Promoters' capabilities and credit worthiness and 

resources 
P Market analysis- Demand supply gaps, 

S u r ~ o f t h e p r o j e c t a c t M t y  
P Mode of projed promdknprolject finance on a 

BOOM basis received through ICE 
b ConvrmtbnaMevenue streams- Pcww Tariff 

and manure sale 
9 PmSitaMPty indicators- iRR. DSCR NPV 
9 Contracts- tenns and other elements 
P Risk Analysk 

GHG Analysis C a s d h a d  1 

26 3 



GEP-CCS: A USAlDtlnd~a program 
implemented by The Louis Berger Group, 
Inc. 

Steps in Project Analysis 

I. Review th; Check-list to see if carbon finance is right for the project 
2. Review th; project to insure that: a) it can be realistically 

implemented, b) reduces GHG emissions, and c) can assist India in 
achieving bustainable development 

3. Choose a dusiness model: the t~aditional corporation vs. the special 
purpose vehicle 

4. Valuinz ofthe project 
5. Complete a basic projected Income Statement for the project 
6. Estimate the discount or hurdle rate 
7 Calculate the Net Present Value 

8. Calculate ihe Levelized Cost of the Project 

,... 
R*fcr"'e C"r60" Fi"m%Dh BnxcrGrow. 1m.W inia Bcrgrr Gmlp. Ic 3 

Steps in Project AnaLysig 

1 r identify noject Risk Factors 
lo. Distinguish between qualitative and quantitatrve risk 

I 
I I. Develop a Risk Matrix 1 

12. Decide the appropriate level of Debt the project 
I3 Decide ihc company's investment hurdle rate (or Cost of 

Capital) 
14. Recalculate the project's net present value (NF'V) 
1s Dcc~de the appropriate level of Debt for the prqect 
16 Decrde the best risk mitigatton procedures for the project 

Climate Change Centers' Project 
Develonment Trainine GHG Analysis Case-General 2 d %I - 

Is 



k- 

GEP-CCS: A USAIDnndia program 
implcmcnted by l3e Louis Bnger Group, 
Inc. 

Steps in Project Analysis 

17. Put in place thc appropriate c o n m ( s )  

IS. Decide what type of 'back-up' thc p j m t  nccQ to c o w  mn- 
prcrjcct brscd Risk (Risk b w n w c .  Guanntcc. Lclus, ctc.. .) 

19. Calculate Ihe Price pcr m m i c  ton of carbon 
20 Calculate the total rmnuc  from potential carbon vlcs  
2 1. U t e  & revenues m(o thc ash flow analysis 
22- Wick om th right model lo sell Ihe Rrducrionz 
23. Sell thC Reducb~ lr  

l b r l . " k ~ C n U h l k l . " k ~ G . . C k  I 
-. -- - - 

- GHG Mitigation ~h&kl i s t  -.'. 

Project leads to reduction of methane from 
biodegradation of - 300 TPD munkfpal sdM waste, which 
otherwise would have been emitted from dumpstttas 
The methane is captutud through an advanced 8merobk 
digestion process and used to generate power in a 5 MW 
gas engine power plant which in turn replaces carbon 
intensive grid power 
The left over material serves to supplement inorgank 
ferbiliier in ptantations, gardens etc. Thk is an ad- 
stream of GHG reductions in whkh GO2 emissions in 
manufacture of chemical fertiliiers is avoided 

nrumGI*LrTkLImGa*t 

J (Xmate Change Centen' Project 
kelnnrnenl  Tainine GHG Analysis Case- 3 



GEP-CCS: A USALDIlndia program 
implemented by The Louis Berzer Group, 
Inc. 

February L>-26,ZUUZ r 
K 
- b 

GHG Mitigation Checklist 
Project declared as a waste to energy demo project by 
MNES and was originated by UP NEDA. Therefore, GO1 
approval is imminent 
The subsidy provided by WNES, GO1 i s  out of its own 
funds, hence does not amount to diversion of Official 
Development Assistance (ODA) 
The project involves a sustainable and environmentally 
"additional" activity and could also provide cleaner 
work for the unorganized "rag pickersn 

;% Thus the projec4,exbiBits, 
i 

Environmental Additionality - Better than business 
as usual scenario 
Technological Additionality - Advanced 
technology* being proylded Investment 
Additionality - Need for additional funding to 
sustain GHG mitigation benefits & no diversion of 
ODA 
Social Additionality - through improving the health 
and hygiene in the city. and also providing 
additional employment 

Climate Change Centers' Project 
Develonment Trainine GHG Analysis CaseGcneral4 



USAIDflndia program 
by The Louis Bugcr Group, 

February 25-26.2002 

further analysis.. . 
Baseline Analysis 
GHG Mitigation Potential Estimation 

a Monitoring & Verification System 
Valuation and Integration into 
Financial Analysis 
Risk Assessment & Mitigation 

r k u l , e m n o a r ~ - ~ k ~ . ~ @ c ~ . r r  s 

Climate Change Centers' Project 
&:be~onment  Traininp 

gr, 

Thank You! 

GHG Analysis Case-Gcaaaf 5 



~OEpClCS: A USAWllnd~a Rogram 
impkmcnted by The Louis &rger Group. 
Ine. 

GHG Analysis of a Case Project 
Power & Manure from Biomethanation of MSW 

Baseline Analysis 

Climate Change Centers' Project Development 
Training Program 

February 25-26.2002 

Vinoy Kkodhar 

tThe Louis Berger Group, Inc. 

. * 

Presentation Ovewiew 
- 

What is a baseline? 
Steps in Establishing Baseline 
Project Boundary 
Baseline Sources 

- Data Sources 
Carbon emission reductions from the 
project 

l k h a n n * h r r k s n a M k  . . 



ucr-LL>: H uaAlv/lrluja rlugrdlrj 

implemented by The Louis Berger Group, 
Inc. 

What is a Baseline? 
It represents the emissions that would occur in 
the absence of a GHG mitigation project 
International standards for CCMPs demand a 
credible, quantifiable and verifiable baseline of 
emissions 
Baseline determination is a step in judging 
additionality for projects for market based 
funding 
The difference between the baseline and the 
project case represents the value of the GHG 
emissions reduction 
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Steps in Establishing,Baseline 

I. Define project boundary 
2. Identify the appropriate baseline source 
3. Gather required data 
4. Calculate baseline carbon emission rate 
5. Calculate emission reductions 



m 
,+ GEP-CCS: A USAIDnndia Program 

implemented by The Louis Bergcr Group. 

Clean Technology Nature 
90neofthebesttechnobgyoplonsforUSWbe~ind 

methane abatement 
9 GHG abatement on three counts 

SD ObJectivedAspects 
9 Dlroc( and kw#rect emploptent potential for local population 
P Banw 6 less wcuk envkowmnl for unorganized 

s - - m =  
> Improvement in health 6 hygiene 

Host Country Objectives 
M e e t ~ ~ o ( l l Q E F S W M R u k 2 0 0 0  
9 A W E  technology project of MNES 

T b h B n l n - k D L I M G . . * h  

Project Boundary 
The Project treats MSW, feeds power 8 generates 
organic manure 

. Correspondingly, there are 3 project boundaries 
that include proposed plant 8 extend to 

1 MSW: City Limits from where Waste is collected 1 
and transported to the plant 

2. Power: Entire Northern Region as power is 
transmitted freely and frequently by the RLDC 

3. Organic Manure: Fertilizer production and usage 

6 - 
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Baseline Sources 
I. Power generation from methane & 

sale to UPPCUNorthern grid 
9 UP state Grid of UPPCL well integrated 

with Northern Region comprising J&K, 
HP. Punjab, UP, Uttaranchal, Haryana, 
Rajasthan, Chandigarh 8 Delhi 

9 No segregation of biodegradable and 
inert material 

9 Organic matter putrefies in the dumps. 
Generated methane escapes into 

9 Thus, Business as usual is No recovery 
of methane from degrading urban solid 
waste 

m L o a  Brim '3- I* Tk Lovlr BcWrCmup. Inr 

4 1IL 

Baseline Sources 
. 

PT 
2. qejhane capture 

9 Current Practices in Indian cities- Open - 

dumping of MSW '" 5 

9 No segregation of bio degradable and inert 

P Organic matter putrefies in the dumps. 
4 -  

Generated methane escapes into atmosphere d ;  
9 Thus, Business as usual is No recovery of 

methane from degrading urban solid waste 
@ $  . 
& 

-3 

I 
- - 

m 

Cllrnate Change Centers' Project s 

Develonment Trainine GHG Analysis Case -Baseline 

I 

2.2 I 



m: A USAWnndia Pro- #$IFp ,,,ip&ented by The Louis Berger Group. 

3. Organic Manure 
9 Chemkal fertiltrsn likm urea, ammonia, potash and 

DAPlSSP used to provkle nutrients. However, only a 
small fraction of this k absorbed by the plants. Rest 
lost to the land causing damage 

D Organk manure would provide a viable suppiemen1 
as it contains N P K 

b Slow release by MSW generated argank manure 
makes it suitable to plantations like tea 

D Large use of energy in chemkd fertilizer 
manufacture b 

1: 

Data Collection Sources 

1. Electric Power Sector 
b CEAstatistrco 
9 Planning Commission Annual Report on Working of 

SEBs and Elk 
D Reports of National Council of P o w  UtiTties. 

Central Board of Irrigation & Power. MNES, MOP 

D Report of WorldBank 
Meetings with state and regional utility officbb 

- n.k..Lhp-bctklaR.Rmr 

1' i. C b t e  Change Caters' Pro~ect k. ' he1-t Traininn 
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implcniented by The Louis Berger Group, 
Inc. 

Data Collection Sources 

2. Methane Capture from MSW 
9 MSW Generation statistics 
9 Reports of Technical Advisory Group of Min. of 

Urban Development 
9 Data from misc. reports of individual researchers 
i Methane recovery guaranteed by technology 

providers 
9 US EPA methane generation from various 

ingredients 
9 IPCC report on GHG from Waste 

Data"Collection Sources 

3. Chemical Fertilizer Manufacture 
9 ~ertilize; statistics published by Ministry of 

Fertilizers 
9 Fertilizer statistics published by Fertilizers 

Association of India 

9 Paper of LBNL EETD on GHG from ferti l ier 
manufacture 

9 Data on possible replacement by organic manure 
from promoters 

T k  b u r  k m C m l p .  Inr rlr Lmu. kmr Grow. Inc 

limate Change Centers' Project 
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Electric Power Capacity 

UMEB MtLDC 

I 

Electric Power Generation 

GHG Analysis Case - B.Pciioc 7 
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Revelations!! 
Although the Therma1:Hydel capacity mix 
improved towards Hydel both in UPSEB and 
NRLDC from 2000 to 2001, the actual 
generation mix tilted towards thermal in the 
same period ! 
UP Purchases - 54.5% of the power it sales 
each year, 99.5% of which is from central PSUs, 
which comprises 86% thermal, 8-9% nuclear 
and 5-6% Hydel ! 
Thus, overall mix of power purchased by UP 
consumers is Thermal: 82%, Hydel: 15% & 
Nuclear: 3% 

T k  L w . & r g c r G w  IncTk bus  m G w .  Irr. IS 

Installed capacity of Central Thermal PSUs (mainly NTPC): 83% 

Indian Coal Bituminous coal with carbon content of -65% has 
emission factof of 26.2 tC/TJ' 
Overall conversion efficiency of PC fired plants in India -33%. 
assuming average T&D losses - 20% (JCIWIIYZ~Y. d u l n ~  MOM)$ u pr 
Plamiw C c e m M  rsgort) 

With these considerations, the welghted average emission 
factor for power replaced by proposed GHG mitigation project 
would be 21.5 tC/TJ [or 0.2844 ICoJMWh] 

Thus, the power supplied by 5.1 MW project @ 84% 
availability leads to reduction of 40,375 Tons of CO, per 

Zlimate Change Centers' Project 
)evelonment Trainine GHG Analvsis C S C ~  - R a ~ ~ l i n ~  R 

7 .? 

I 
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Inc. 

MSW Dumping 
Propwed plant b expected to lead to k t e r  digestion of 1 the -ic matter and recover maximum amount of I 
methane 
M e t h r n e l e R o w r i n t h e m o n u r o ~ ~ u l l ~ d O B S ~  
conbibute to GHG abatement 
Thus, actual reduction of GHGs from this stream = 
methane captured in process 
Methane captured in the poposed project b 5.627 tons 
CH,p.a ( @ m r ~ . a a r ~ v s ~ ~ t t r c . n d 2 ~ *  
m d u c l k m k ~ * o * n r a s ~ b y t . c h n l a l m v l m ~ )  

Equivalent CO2 emission reduction - 118,169 tC02 per 
annum 

T L . L . - ~ G . . C i r R i m ~ ~ C r  l i  

organic manure 
a Organic Manure w-r- -a~.~ .ca would supplement 

Chemical fertilizers 
Likely replacement 2 kg of manure to substnute 1 kg  
chemical fertilizer 

a Manufacture d chemical gemmbs GHGs by their 
energy use and in the manufacturing 
Fertilizer produdon 72% urea, 14% DAP rest misc ma, 
-cn,.llnr-DY..Lb(-€mc..---q 

Weighted Av. Emission factor 2.628 tCOflon based on 
specific energy consumption 
Overall GHG reduction due to 12780 TPA manure rvwM be 
33.587 KO2 per annum 



Summary of Carbon 
Reductions 

SubItihtlOD of 
capture from 

Reductions Total emission 
reduclions 

T k  L o m s B n g G m ~ ~  Iw T h  LovlBIlgrCmlp inr I9 
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GHG Analysis of a Case Project 
Power & Manure from Biomethanation of MS W 

Monitoring & Verification 

Climate Change Centers' Project Development 
Training Program 

February 25-26,2002 

Vrnay PEalhar 

The Louis Berger Group, Inc. 
- 

Monitoring & Verification fi 
In developing a baseline, projections are 
made about future parameters 
MBV is the process of measuring these 
parameters, for updating the emission 
reduction calculations 
The baseline emission rate and actual 

I emission reductions must be measured and 
recorded so as to document and quantify 1 
project's performance I 

1 Climate Change Centers' Roject 
Devehment Trainine 
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M&V Plan 

M&V plan must be prepared and 
validated during the design stage to 
ensure consistency in the indicators 
to be used throughout the project 
Technically credible M&V plans are 
considered an essential part of a 
carbon offset project plan 

Identify a personlgroup to manage the M&V 
process 
Gather information from similar projects on 
M&V protocols, consult with experts I 
Review and assess the M&V design 
ldentify technological requirements and 
technical skills for M&V 

I Identify cost of instituting the M&V protocol I 
I Initiate M&V at appropriate time I r' 

P 
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M&V Protocol 

MBV system- An interdepartmental 
group with representatives of 
production, maintenance, quality 
control, finance and strategic planning 
for implementation 
A reputed international agency for 
validating the M&V system as also the 
baseline calculations 

. 
rrb~CI*LIRL.le....09.)r I 

M&V Philosophy 
Methane recovery MSW Biomethanation- MSW 
quantity, bio-degradable matter content will 
decide biogas flow rate and its composition; 
hence the quantity of methane 
Power generation- Clear relatfonship more power 
exported more emission reductions. 
Organic manure- Manure quantity, composition of 
nutrients will decide amount of chemical fertilizer 
replaced; hence the emission reductions 
Data collection on power capacity additions, sd id 
waste management practices and trends in 
manufacture of chemical fertilizers 

r r ~ o i m a m t m t i m o l r . r  6 
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M&V Implementing Group Shall 
Measure and record the quantity I composition of the 
MSW received 
Measure and record the quantity and composition of 
biogas produced its 
Meter and record the power generated and sold to the 

Measure and record qualitylquantity of manure sold 
Keep track of solid waste management practkes in the 
city and the country 
Keep track of source wise power supply in the northern 
electric power grid and the status of completion of the 
National Grid 
Keep track of production and use of chemical and 

nate Change Centers' hoject 
ielonment Training GHG Analysis Case - M&V 4 
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MSW- Weigh bridge, laboratory apparatus fo f  * 
9: &J- Y 

quality check, 93s volume & composition 4. rF 
Power- Export and check meter 5 
Manure- Bag weighing machines, laboratory 

@ !  
apparatus for quality check 
MIS system to monitor emission reductions & 
Almost all the equipment is necessary for plant .) operation except MlSlspecific data loggers e' 

@,:J & 
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M&V System Cost Estimates 

ssionr and nduction 
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GAG Anatysls o f  a Case Project 
Power & Manurefrom Biornethan~rion of MSW 

lntegmtion with Project Financials 

Climate Change Centers' Project Development 
Training Program 

Febmary 2526.2002 

Vinay h o a k r  

Tire Lou$ Berger Croup, Inc. 
. ' 

4 A 

Presentation Overview 

Risk Analysis 
Contractual Risk Mitigation Structure 
Integration of Emission revenues with 
Project financial$ 
Pricing of emlssion reductions 
Conclusions & Sensitivity Analysis 

n . ( P ~ + L L l b t L I B l + ( . I C * L  I 
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Contractual Risk Mitigation 
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Integration of Emission Revenues 
with Project ~inaneials 

Pri-cing the emission reductions 11 

>Using recent benqbmarks 
9 Pricing of services provided 

Integrate the "new" revenue stream 
and related costs in the profitability 
analysis of the project 
Run sensitivity analysis with different 
pricing scenarios 

I T* ~o* .+Orag . l r lk  Lo*. & w r G w .  Ir a I 
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Pricing of Emission reductions 

Two possible approaches for pricing in 
nonestablished markets 
1. S [Cost d Produdion belween projed and a 

similar project with tradilional techdogy] / tars d 
emission redudions 

2. Tdal amount required to make the project IRR 
aoss the Hurdle rate/tons d ernissii reductions 

Proposed project provides heterogeneous 
services that cannot be provided by traditional 
technology 
.: Better to select Second Approach 

lLIh%rt.Ga).lc7kUa~Ga*lr 

IRR on Equity with unchanging price of 
manure at Rs. 2.2001- and power tariff as 

Price of emission reductions from recent 
issues is $ 3  per ton C02e 
At this price Project's IRR on equity is 

Reasons for higher IRR - MNES tariff & 
grant, and relatively higher price of manure 

Climate Change Cenlen' Project 
YI Develmnnent Trainine GHG Analys~s Case Inlegdon with FinaodrtcS 



GEP-CCS: A USAIDIIndia progranl 
implemented by The Louis Berger Group, 
Inc. 

Conclusions & Sensitivity Analysis 

IRR is sensitive to manure price 
> @ Rs. 1,500Iton IRR wlo carbon - 20.19% B with carbon 

24.63% 

MNES subsidy and special tariffs help the project 
largely 
If MNES grant was replaced by Loan from existing 
lenders and tariffs were fixed as per new UPERC 
ruling [Rs. 2.25lkWh in 1999-001 IRR on equity wlo 
carbon 18.19% and with carbon 22.8% 
If the price of manure is  fixed at Rs. 1,500 per ton 
IRR wlo carbon 16.09%, 8 with carbon 20.86% 

lk Laon E c r ~ G m g .  lar Th Lova Bngcr Gmm Inr I I 

Conditions 8 y IRR without 
constant Manure 

Wlo MNES grant, 
UPERC Tariff, 2200 

Wlo MNES grant, 
UPERC Tariff, 1500 

T k  Lovn Bezlrr Gmvp lor Tk Low ma+r Gmm. Inr 
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CLIMATE CHANCE CENTERS PROJECT DEVELOPMENT TRAINING 
&zrablishing Projicirnr Projecl Sltucruring. Finonciol and Markering Capabili~ies 

Erecutive Sunrmory 

Executive Summary 

Bioenergy lndia Limited (BE) proposes to set up a 5 MW power generation plant using 
biogas generated by biomethanation of Municipal Solid Waste (MSW) supplied by the 
Lalpur Nagar Nigam (Lalpur Municipal Corporation-LMC). The plant leads to 
capturing methane that would othenvise have been emitted had the MSW been dumped 
on open dumpsites as is practiced in all the Indian cities. The project shall serve as a 
demonstration project to illustrate the use of advanced anaerobic digestion technology to 
enhance the biodegradation process. The gas, after cleaning, shall be fmd 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 
chemical fertilizers for horticulture, fruits, plantations and gardens. The project awarded 
to B E  through a competitive bidding process costs about Rs. 740 million. BIL, a 
Special Purpose Vehicle company promoted by Enviro Engineers India Ltd., 
ENERTECH GmbH, Austria, Jumng Engg. Ltd. (JEL) and few funds and financial 
institutions is providing the anaerobic digestion technology. The project is being 
implemented through EPC contract to several reputed international and Indian 
companies. 

BJL approached WFC for funds in the form of loan and equity for the project, which is 
under active consideration. WFC has a mission of encouraging environmentally safer 
technologies for the projects funded by them. WFC and The Louis Berger Group, Inc. 
the contractor for USAIDnndia GEP-CCS project identified this project as a possible 
opportunity to demonstrate the identification of GHG emission reduction and its 
possible use. The project demonstrates environmental and social sustainability as it 
leads to reduction of a major health and methane (a major GHG) emission hazard. It 
leads to employment opportunities to the local population. It also h@ps the local rag 
pickrs (scavengers qfvplued items like paper, plastics and rags) to cd;%ct these items-.: ' t  

.- in a safe way that heips in recycling of fhese items. 1: ' ' ' 

The project has three major streams of GHG mitigation (i) Methane captured from the 
MSW, (ii) reduction in the emission of carbon dioxide from the &a1 fired power 
stations in Northern 1 d i ;  and (iii) Avoidance of use of chemical fehilizers like urea, 
DAP which are manufactured in GHG intensive processes. The current way of disposal 
of MSW in lndia is predominantly dumping in the open. This leads to methane 
emissions through the degradation of volatile organics and also to pollution of the 
gmund water by the leachate g-ted 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 dioxide emission. Similarly, the 
organic manure will replace the chemical fertilizers thereby reduce the C02  that would 
have been generated in the manufachlre. 

BIL shall set dp nreasu~c~nelrf-erd verifivation systems to monitor and control the GHG 
reductions. The project risks have been identified and mechanisms to mitigatdcover 
them have been set in. Major project agreements like power purchase agreement, waste 

Bioenergv hd ia  Ltd. GHG Assessment ofMSW Biomethonotion Project 4 
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supply a- *. have kol sigrrd and appovcd by the fimding agnricr. 'lhm, 
overall Lhcprojecl offas an amktivc opporrunity for invesmrml by invmas cgnci.l)r 
tbe carbon investors. 

Bioenergy India b d .  GHG Arressrnenf of MSW Biomtihanation Projccr 5 



CLIMATE CHANGE CENTERS PROJECT DEVELOPMENT TRAINING 
Emblirhing Projeient Project Slmcmnnng, F!nonciol ond Morkering Copobilitirr 

Background ofthe project 

BIL PRwECT- GREENHOUSE GAS (GHG) MlTlGATlON ASSESSMENT 

1. Background of the project 
Bioenergy India Limited(BIL), a new Special Purpose Vehicle (SPV) company 
promoted by MIS Enviro Engineers Pvt. Ltd. (Enviro), 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 Lalpur Municipal Corporation 
(LMC), Lalpur, Uttar Pradesh (UP). Lalpur, a city in the state of UP with a 
population of around 3 million generates about 1500 Tons per day (TPD) of solid 
waste of this about 66% is collected. LMC has agreed to supply 300 TF'D of the 

- MSW to BIL for the above purpose that meets specifications as stated in the 
agreement. 

BIL 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 heat contained in the flue gases from the engine 
shall be recovered for generation of additional electric power. After meeting the 
auxiliary power generation, BIL shall export power to the grid of W Power 
Corporation Ltd. (UPPCL), originally known as UP State Electricity Board 
(UPSEB). BU's contracted capacity 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 a bacteria free manure rich in organics. This manure shall be suitable to 
agriculhlral and gardening / 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 flow chart of the plant is given in Figure 1. -. - 

.;t* .,: '1- .> . 

k- BIL has entered into a 30-year power purchase a$eement (PPA) Gith UPSEB on 
July 31, 1998 [renewable for a further period of 30 years] and a Waste Supply 
agreement with LMC omFebruary 14, 1997 also for an equal term. It has received a 
lener of intent for purchase of organic manum'from a tea estate, which is to be 
converted in a fiveyear agreement for 2500 Tans per month of bio fertilizer of 
specific characteristics. 

The cost of pmposed pmject is estimated at Rs. 760 million (including foreign 
currency expenses of US $5.81 million @I 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 (1W'IES) of 
Government of India (GOO has accepted the project as a "National Demonstration 
Project". MNES has agreed to provide a subsidy of Rs. 150 million as per the 
scheme in view of the GHG mitigating nahlre of the project and its ability to 
demonstrate generation of energy from waste to other citles in India. 

- - 

-- - 

Bloenergv India Ltd. GHG Assessment 0fh.Y~ ~iomerhanation Project 6 
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are as follows: 



CLIMATE CHANGE CENTERS PROJEm DEVELOPMENT TRAINING 
Esroblkhing Proficienr Project Srmcruring, Finonciol andMorkPring Cnpbilities 

Bockround of the project 

The guarantees provided by LMC are enforceable and protect the project 
promoters from variations in waste quality . The treatment system as proposed should be able to handle the MSW and 
generate power and biofert~lizer 
The biogas generation and the associated power generation would be close to 
design figures (Iower by about 2.5% than the design figures) 
The project risks are adequately covered to the maximum extent possible 

Bioenergy India Ltd. GHG Assessment of MSW Biomethanotion Project 8 



2. GHG emidon rwlmcl*. objn(ha oftbe propod project 

T d m o b g  O~(&IU for M S I Y ~ a I  

Municipal solid waste compisJ various sutsbncu a d  diKm from p l r t  co place. 
Thus, tbc .pparh  to  ma^ MSW horn din- ~ a m c r i c s  d i k  There uc nrious 
options for his, 6 n g  fmm &ing m d  v l m g  lo caqmting. . . s la i t~y  w rn* d -~im T ~ C  hra wo 
~ ~ Y C o f t b e ~ ~ f o , ~ g m s w ~ . r l L c a  
reaua ihcqurat i tyof~wrr t~d lbacbytbc lodmtbc~hl ra tphdhl (hc  . . u r c m c n t i o n a ~ p n x c a ( h e ~ m a m r t r a i s b u ~ o K , r b e n b y m i n g  
Ihchatingmlue. H-.aschcMSW i s ~ m a j o r p ~ o f ~ k 1 . L c . m a y  
in enponting the wata. Also. this poaar m y  resun m  rmisi i  of .lc ' bk 
~ b s t u w e s l i k e d w ~ ~ S o X C C . l b t S C & . ~ e ~ . ~ ~ ~ d l o g e m u s r r m m p r o d r i r h  
main GHGt  The eolrrpmting op(iab enables Ircahnmt of bbckgd&c matla, but 
the gases evolved in (he vrobi digaria, pocesr maidy cdmo dioxii esapa m  

:r .-a tbcarmmphmMdtberrbydoamthe)pinGHGrrductiod.Also,tbc~~k.bk 
productintbispmmshtbecompmcprohKedThirndueestkfdri .bil ity 
of lhc pocess,,Whik. (hir muld t!c (he advisable o p t h  for smdu nnmic ipo l i  
where Ihc MSW gatcnbbo is no( enough to mnomieslly anuin hi* bcrmvnt 
options such as b i i t i m  .rd mgincmd Lnl f iU .  EogLvcrrd ballill is ul 
o p t k  which also parnits rccorrr)r of  methane. Howeva. chir mpks 
fomppnriw& hrga *ad md elabonte and upcnsive commdm h is .Lo 
-tirl Io prevcnt h h g c  of l s h t e  in Id, which could conumiollc tbc @ 
water. Tbis optiotl may llso md a similar dnnonrtratioo in India b e r m  it caa be 
uscd oo a wider rcak by r n ~ i ~ .  Though costlin. bi- o f h  
s n r ~ ~ a n I a ~ o w l b c s t ~ u d i s c u s s e d f u n h e r .  .- 

il 

a clean T d n d o g u l p ~ ~  
In h e  bibiomhnktioo pats, tbc pam of digestion of biodegndtMc mracr 
is carried out ma c lod  vessel which bclps in avoidarc of emission of maba 
( a ~ g a s w i t b h i g b @ b d w a n n i n g ~ . s b m y L a r l H c c t h . l i s  
pcnarlaa. Fur(ba, siaa Ihc pam is caalyzed by arrymc scrrred by 
~ m t k c n l h n g i t b e l p s m r o a o v & g m o r r m d h m ( h . n i b c  
compostinpposcst.Tbcmc(hurrirhbiog.sircdkacdmdgiDfirDy~to 
p o d u a p o m r . s r h i e h i s M t o t b e ~ t b m ~ r c p l r i o g p m a 6 r m a ~  
inkaskcbanulsollrca ~ p o e e s l a v + ~ b c b M ~ ~ ~ o f  
b . c l c r l m d u n b c a s l m a i h & T o r c h c m d f a t i l i z a s l & e ~ d l a q  
whicb gcnenlc hrgc amour& of C@ during mmu- Tha, 
bhndmimtioo pocm help in mitigating three samxs of pot- GHG 
mission (i) Mcthoc gas which could have otherwise csctped fmm open 
dumphires or crmpostiag yrds (in GHG cminiom horn cool FBed tbcrrml plants 
whik producing e q u i d d  ~ m o u n ~  o f  power. md (iii) wbstimting chcmrnl 
f c r t i i i  during tbe man~fachm of which GHG emission ocnnr 
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shaped curve Figure 1. Over a span of 2 to 6 years, this material would 
degenerate fully. 

- 20.0 - 
L : 18.0' ,. 
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u: Br 14.0. 
LOP 
& S  12.0 - : * 
0 = 

-0 - 10.0 - - 
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4.0 - -  

+ ConventioMI (Dry) Landtill 

Y a r ,  

Sawre: Global En:rgyPormen LLC 
Rgurc I: Biogas prcduction frOm h y  landf~lls 

Thus, the volatile degradable material in the waste forms methane rich biogas 
at a slow rate and is released in the atmosphere. Carbon contained m 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 h m  the twicalMSW from the Lalour , . 
city. [However, since the proposed project would capiure methane reduction 
as per the procek designed by ENERTECH, 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 
ao~roach. The ~roiect would feed about 5000 kW worth of Dower in the mid 
O ~ U P  Power CbrGration Ltd. (UPPCL), which is an integrai part of N R L ~ .  
The emission factor of NRLDC would therefore be the baseline as this would 
be the source of power m the absmce of the 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 the 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 convem.on efficiency. Indian power grid exhibits 
very high transmission and distribution losses. Although the actual figures 
revealed off late arte quite high in many states including UP, it  is preferable to 
use the publ~shed figure of 20% to be on a conservative side. 
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Since this a grid fading powr plmt with a ctp.eiiy < IS MW, i would 
qwlifj for ibe fist tmck pmjcck .s defined ed the the -1. Tbc 
tasciinc is calculated &om rhe cho om hLFaUcd capxitics ad gencmlim 
&mils 6cin various mnxs for bo& IRPCL and MLDC. The data is 
available horn the Pluming Canminion of India's A ~ m l  rcpat ofSEBs la 
June ZOO1 and Cenh.1 Elechicity Aolhority's repon on NREB. The t hud  
plants am in majority based o. pulvaizcd awl  fucd tcchmlogy. Tbae p*m 
mainly use subbihkminow coal h the mines ~ n m d  c a d  Mi B a d  
on the emission facton for this fuel for India as spccifrd m lhc IPCC qwi 
and uud by the World Bank GHG .ssesmmt handbook. Tbe rcsults ut 
pfwxlted later. 

(iii) For ~ p h c m m t  of cbcmial f d i  by oqmk nwun: Tbe proporcd plr* 
a r o u l d ~ t e 7 5 T P D o f a g P l i c m m u r r . ~ m u n m r b r l l r c p b a & w  
of cbcmml fertilizers like u m ,  d*mmooium pbwphaa (DAP), PqPrb ad 
s l p c r p b o s p h . ~ r r u i n ) y b y p h n b t i o m t i k c ~ f f ~ ~ h o r ( i e o h u n l  
uw in municipal gudcosqc. Since the manure brr Iowa ancabllionr of N. 
P and K tbc release of thsc wtricatr i s  s l o w  &an Chcmial tabliaas. 
Basal on tbc expaieoa of the major usen vkLM tea csnta lbe aphh 

~amountofrhemunmloone t ono fcbeah l  fatilizerisfarmdBasedontbc 
specific cnngy conrumption of lner d .mmooL and tbc of-5 of 
(hcsc fncikms m bdia, the wcigbted avuagc tmissirm bcm of cbc 
cbcmicll f a h i  is f d  out. The mini00 &rim is lk 
amount of emision by the cqnivlknc ~nolmt of chanif.l fatilizas a d .  
While. the mamf.etUring pocesscs of cbemial f a t i  also kuk lo 
emission of m, for want of precis &U tbcse were not &T*Mc and 
hence were not rcocmtcd for in tbc pnscac 

~crritcleo~lobec~ndib.(cbc~~-(c~agaic-wbicb 
Rptwes w of chemically mnnufhchmd f c d k a s  (in h e  be him h t  
rhe powa gmaated rcplamx grid powa.) -, tbac me NOT of tbc 
n a a u c o f c m b o d i e d G H G ~ ~ i b c p o P a R p l r a M a o o v a , t b e s  
d d o r s  nt d k  6mm cbc quantity of tbc c h i d  fatilkas, a 
poducttb.t.uopklbepndm.bscaeofpojed'rourplt;tbcsrboocmkdm 
r e d u c t i o m f r o m t b i s ~ s b w l d ~ b r C E R r  

c l i m e & ~ . / t L r ) r r r l i . c  
T b e b i o m r b m i n t i o b t c f b a d o M b ~ W i a t h e f h s c t i m e m t b c  
mmtry.lbcrrucova300ChniFit*rmtLecoeaay.whicbgmen*.a 
c s r i n v l c d ~ y o f a W 3 9 m i l b t o n s o f r d i d v r a e p a ~ .  hsapcckd 
rtvtibe~~~ofthetcchoo~viIlhLealongthacbcforeitbsomcsaamrmo 
p n c t i a . T h o s , t h e ~ i s o o t l i L c ) y t o s h i R d t n i a g a t ~ a d m d e ~  
which the mwslon would b y  the mboo oflscls. 
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d A u d / p r r o d i c  esfimations 

In view of the innovative nahlre of the proposed technology, it may not be 
neoe~ary to revise the baseline estimate during the course of the first ten years 
hniog which investors are likely to purchase the credits. 

c BPdGc case ernirsbns &'mation 
Based on the methodology presented earlier and data collected 'om various 

sowus, the baseline GHG emissions were estimated. The summary of the same is 
presented below. 

I Methane Caphrrefmm Solid wasIes 

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 
)R~TS. In the prow process the degradation takes place at enhanced rate 
with the help of microbial reaction. Thus, im the absence of the project 
activity, there could be entire degradation of the organic matter. 

lwtmatecidsegegated 99 Tonslday 
Trealabk, material 201 Tongday 

Dry v W e  sdids 104 Tonslday 
Basas generated at STP 42320 NmYday 

Methane recovered 25392 NrnYday 
Anmralmehnf~caplured 5627 TPA 

Equivalent' GO2 118,169 TPA 
*GWPofmahamfu100ycarhonzon=21 , ,: 

.. i . . 
U ' C O ~  ~ t n ~ ~ n s f r o r n p o ~  used in the state grid 

The requirement of power in thc state is met throygh own g-tion, which 

r. 
kludes  coal fired thermal and hydroelectric pow6 plants. In addition, the UP 
Power Corporation purchases power from the central public sector power 
gemrating companies, which have a mix of thermal, hydel and nuclear power. 
Based on the respective capacities, it is found that thermal power contributes 
about 80°% 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 commed 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, 
wrth 81.4%, 15.5% and 3.1% The thermal plants which arc based on high ash 
Mian coal use sub bituminous variety coal as fuel. By and large the plants are 
old and exh~bit conversion efficiencies in the range of 33%. Indian electnc 
power grid especially at the sub transmission and distribution levels, which 
operate at low voltage ratings of 33 KVA and I1 KVA, exh~bit high 
transm~uion &distribution losses, sometrmes in the excess of 40%. However, 

Bioenergy India Ltd. GHG Assessment ofMSW Biornethanation Project 14 



CLIMATB CHANGE CeKTrRS PROJECT TRAI- 
w p M L s h i n g P r o f i n r n r P ~ ~ F i ~ d ~ ~  

... 

B w i n r . n s O w d a b m r l h r i d r a # r l i a  

to be on a conce~tive side m eninvlcd 20% T&D losses arc asnmcd in the 
miysis. 

emission faclon of lhev plan& have been ramKd on Ur basis of IPCC 
&logy (as dixllstcd in: UNEPIOECDAUVIPCC 1995) k w  Tori. 
which is also being folbwed by scvaal mnliiblrnl iWiMiom lite Thc 
World Bank. Tk emission factor of chumrl p o w a  pluas using 
bilumidmrhncite coals from India is 262 tons C s r k d J J .  TO be on 
conamrive side, even lhough many of thc hydcl plans of Natkuml 
Hylroekcbic Powa Corporation W P C )  .rr *rgc in size it is assumed lhrl 
chy do not M to any indirect GHG cmisshts. After considering thc m u  of 
a3pply from v&s sources as mentioned above, the weighxi avenge 
c m i s i i  factor of the UP mte grid is 21.5 W I .  

manlac that rubstitutdthe use of chemical f s m e h  like rm, di mmonmn 
phosphale, a l  potash. During the manuhcturc of chc chcmiul Icmlinn like 
u m  ammonia, singkmipk nrpn phosphak (SSPJTSP), di-ammo+um 
pbosphaw. PAP) a UIge amount of energ). is anrnuncd Tbir i s  m 
i& ihermat as weft'& elechical f o m  In &&ion, dming pmasiq,  m 
material, intcrwdhtes and finished goods u. bst due lo spit* 
-ration ctc. Some of the ructions .Iso evolve COZ; aimus oxide. 
prf)uoro c a w  and many other pollntants like S9, NOx. pmimltc mat(er 
dc. Tbe use of the chemical f d l h  (popululy =fend x NPK fcdims 
m India) has iarrssd ova  a last few deesda. Whik, it ipr cmbibuecd 
grcally to lhc peen gmnlution to itmuse the food o u p t  in ihe ammy. 
e x h e  use aIso kads Lo ianasc in acidity of We suil. lhucby deg.ding its 
quality. 

~ I C  most h n m  step in pmduciDg ammonb (NH3) is  cLc pmh&oa d 
h ~ o g c q w h i c b i s r o s m r d b y i h e r e s C t a a ~ ~ d m a o g a r  
A n u m b e r o f p a t s s c s u c a n i L b k t o p r o d v c c ~ ~ ~  
m typc of fctdrock used. The hydmgcD pomvtioD route p d m i m d y  usd 
waidaridc is steam reforming of nilnnal gr in &is pmcm aaaml grc (CHI) 
is mixed witb water (sacam) and air to prodvcc bymogca (H2). carboo 
monoxide (CO) ad od dioxide (a). Wask Inat is prad f a  pdrating 
a o d s t c a m p o d u c t i o a d p ; n t o f l b e m a h a r i s b p r O ( I o ~ l h c ~  
rW$~ind to drive (& maction CO is fh&e conrcrtcd to GR .od K, osiog thc 
~ t c r ~ ~ A r c r b o p A A a C O y d h u r n m v e d f r o m i h e p m h h n c  
a m m o n i a ( N H ~ i s o b U i n c d b y ~ ~  

I~IC spsitic Emgy Cormmptioa of fatiliza phnu i India wac 12.3 
GcaVton ofumnooir. 13.5 Gahm ofurqmd0.06GclMo.ofDAP. The 
consump~ibit-t%f-~jo~farXi ounCIrIrwq DAP ad SSP nc 7234 14% 
and 14% respectively. Based on ibe fadr)ock from which rhc fertilizers 
derive energy and the power consumption of paus, the avmge emissioa 



fida of each ton of chemical fertilizer works out to approximately 2.63 tons 
CO&n of fertilizer I,',' 

I India's F r m l k  In-: Productinry and Energy Effrc~mcy Koga Schurnocher and Jayant 
S o h  Eovirormvntal Energy Tcchnologics Divis~on luly 1999 

Energy Cmwrn~on at &I@ stage, CI1 Energy Managcmcd Cell, under &e ADB-ESP prqcn 
' TERI Enngy I h a  h r & a y  & Ycarbook 1999RWO 
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G f f i ~ m " a r m P r 4 & ~  

GRG mitig~tlom potcmtfd of tbc pro/& 
p j & t  helps in avoiding nnircioD of two main gecnha~~~ mahac 

ud .=aIboo dioxide. 

I ~ b e p o p f t a v b k s c r p t m e o f t b c m c b D e 6 0 m i h e ~ ~  
p- If ihc waste L k R  m open it would rcquire a long lime f a  thc 
mi- prcrnt in he h c e  is well as the soil and air to bcaL the orgnic 
mokcuks inio snalkr mokcuks and uhinutcly mahur grr. w a d  
time of 15 - 20 )can is mded to break various wmplex compounds In tbc 
propod p h t  the sad cubn of microbes uses the nunimD in the .nsK to 
enhance (he biodegradation paess in absence or air. Thus, thc .mcrobic 
p m e s  enhanced by the cmputic catalysis hrtcn~lhc b d q d a & n  
processand imeraststbcyicldof mchoe. The kRoverEdids iuthe- 
a r e n m d c g d a b k f o r d I p . c t i u l p l r p o s a . B a s c d o o c b c ~ f m m  
hbormryresultsda~oftbc~sbnobgynrpplicrrc~thc 
grr gcocntiMl is stimrccd to be d 0.86 &kg of v d . b i  solids 
(49.2 90 rn3lday from thc proja at 37' C):~onainins about 65% matpnc 
and thc resf carbon dioxide, moisture etc. Ho-, as per thc hew 

;-rexiew conducted by Emst & Young. tbc gas has bcqr o w  
+mated by about 2.5%. When this is tpplii to the ertimPes p s  
generation is likely to ..b..~- 48.055 m3&y. Thur rbc project helps in 
capturing about 25 3 9 2  ni3 o r  m e h m  @' at Standard Tempcntllrc and 
P-. This works out to 118.169 Tons pn m u m  of C@ (GWP of 
mcthanc is 2 I )  

11 The project geoenlcs total oC5.6 MW of ckuric poaa md .Aa mmmg 
thep*n(needscxpompoxcrwod~.bwt 5.1 MW. U a d a w o f  
availability of 85% tbe popo&cd ppcl would k d  38.6 MU in thc s n k  
grid of UP. In ihe absence of propct 6% ~&carM have b&o mcc witb 
grid pow. wbkb has a hi& tbaoul p o w  concmuatiar Tbt slate of UP 
gmentcsitsownpmamd.Isormirapower6aoitsstme6mmcbc 
central p o w  sector PSUs (Vu NIPC. NHPC. NPC &.). Based oo ihc 
Scenario outlined in ibc d i n  suxiuu. ibe pore. gcmcmai by comhstioo 
ofthcmthancf.pcundarolddMtorcdPctioaofrarborremiaiomfrom 
the coal f i d  g d  p o w  to I& akia of 40.375 Tons per .rwoo o l a .  

Solids 
orgrnk 
Nitrosen 
pbmphona 
Pousium 
Fe, Cu. Zo 
PH value 
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Esrimofion of cost of carbon rrdrtcliont 

6. Estimation of cost of carbon reductions 

There are basically two approaches to estimating cost of carbon reductions in case of 
non established markets, where no pricing signals are available. (9 The difference in 
the total cost of production between the project and a similar project using a 
traditional technology divided by the total tons of carbon reductions produced; or (ii) 
The total amount necessary to make the project profitable (or meet the hurdle rate) 
divided by the total tons of carbon reductions produced. In case of the proposed 
project the valuable p r ~ d ~ c l d ~ e ~ i c e ~  provided include treatment of 300 TPD of 
MSW. 5 MW power generation and 71 TPD of Organic manure production. Since 

-conventionally there is no technology that can provide such heterogeneous services, 
it would be appropriate to adopt the second approach. 

The IRR on equity with the two valuable products from the project namely power 
and manure was calculated based on the price of power specified by the PPA and the 
market acceptable price of organic manure without accounting for the carbon 
reductions. This analysis suggests that at a price of Rs. 2,200 per ton for the manure 
in year 1. with no escalations and for a hurdle IRR of 25%. the carbon price works 
out at S 3.00 per ton. It is observed that the IRR is sensitive to organic manure 
price; therefore the market acceptable price has been taken into account. The 
comparable commodity in- this respect has been assumed to be the compost being 
produced in the Okhla plant i n  New Delhi, which is sold at Rs. 4 per KG in the retail 
market. 
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7. Rbk -1 8.d d.itbtkn mccLaPISmu 

Tbc poposd project is exposed to vvuious risks of vaticus opntiomk 
technical, umbnlual and sovereign t)pcs. BK b+r obuincd pafomvrw 
gurm~ces fium various t a h n o ~ e q u ~  suppliers to aaum proper 
working of the p1nL.b additiw, Emt & Young, a reputed consul* fiwn ~ES 

rrvievrrd tbe technoloey. waste cba%leristics and the undertying cmrncts 
Addressing these b u s i i  and political risks is onc of the major f- for 
attrscting investments in chc pjM. 11 m y  be noted (ht this I n s  been 
awuded to B U  thrwgh 8 competitive biddins pmms tha~ \ns eooduaad in a 
mmpmznt mumer. Thus, the risks of political Kapt.bility .R m W .  
M m v e r ,  hdir is frcd with a famidabk task of improwing (bc solid wask 
d i m 1  practices owing to vrrious reasons like heahb hygiene and .eabcticr 
Thus, the pmpowd ut iv i ty  u a higbty socially di3inble xtivicy. Tbc pro+ noc 
onty addruses the probkmr of sotid waste m$ missii but .In, gcrrntes 
vahmq!e rsourcs and anploymcnt. io Mhcr words this is a socially aid 
envim~nenlally suslainabk activity. All ibc major prqiccl apeemcots Bvc bacD 
signed: R V ~ C W ~ ~  and accepted by the Fls. The arnbschul framewak is depicted 
in Figure 2. 
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Risk arresrmner ond mirigorion mechonirmr 

Annual Transactions 

2 
3 

1 I E o u i ~ m e n ~ e c h n o ~ o w  I EPC contracVTech 1 Purchase of 1 - 

Transaction 
1--, 

- 
4 
5 

Agreement I 
8 Power 0 

Agreement 
4--+ 

Sr. 
so .  

' ,  -. 

Equity capital 
Garbage 

6 

7 

/ Agreement I tariff 
9 1 Carbon offsets 1 Carbon Offset Purehase / Initial Investment I Payment for Offsets 

Service/performance 

Loan 
Deferred Credit 

Various risks faced by the project along with the respective mitigation measures is 
described below. 

- 
- 

transfer 
Shareholders Agreement 
Garbage Supply 
Agreement - 

Loan Agreement 
DCILoan Agreement 

Insurance Premium 

Payment for manure 

! equipment cost 

widely promoted to the farmers yet. 

CountrylSovere~m? I Low 1 India has stable legal system and has by and large 

Eqpflech 
Equity infusion 
Supply of garbage 
of specified 

Insurance Policy 

R u b  

Market? 

I I 1 following the legal process. Contracts have been 1 

Dividend 

quality 
Provide Loan 
Deferred credit on 
smified 

Poticy document I Cover fire and 
1 o the~  risks 

I 1 / honored and businesses of the multinationals have I 

InterestrPrineiple 
Lease rental 

Organic Manure ; Manure Purchase ) Sale of power 

Low to 

High 

Low 

Daoiption 

The commodities produced by the project power and 

organic manure are in deficit. Therefore, market risks 

are low except for the sale of manure, because it is not 

1 i i commission. The PPA has a legal validity. Also, the 1 

1 I 

&& 2 
e i 

t .  
4 - 

1: ' 'a- 

~ $ - flourished. Thus, the sovereign risk is minimal. 

Bioenergy India Lld. GHG Assessment ofMSW Biomelhanation Project 24 

Regulatory? / Low / The UP state has a functional electricity regulatory 



I I commission Ibc PPA has a legal vaticlily A@ the 1 
I 1 pmpascd popct activity has o v c n ~ l  arppon of thc I 

I ( entered into. T ~ Q  apecmmts are sound a d  hii T ~ C  I 

I I olhn mobacmd sbucture it a h  e s t r b l i i  ud is / 
1 

robust. Ahbough UPPCL is not in good hancial [ 
~ ~ p o j & t h r s a s p o e i . l s l a ~ s u d i s . I t o s n u l l  

in size. As arb, no con(Rc( mla1ed pob)am uc 

apctd 
-?,.. Low Thc pomotas have gacherrd strong EPC 4. o d u  

conb-+torr. They have c a l k  upericncc m setting up 
i .,. I *' :! 

such p0jecL.s. The materik lo be u s 4  arc sllodud. 
. . 

P P 3ltlhus foomuction is od- likely lo port. major, 

P i 1 very low. Also IIIC o-ll size of the MSW mamcnl I 

Tee-? 

bM 

Corrpclitioa? 

/ I mart* is quite i.rge [with o v a  300 ~ * s s  I cities 

gemsting over 39 miltion ran of  MSW daily] 

]Low / GO1 is currently m thc pans of  a m g  tbc Comp~nles 

Medium 

Low 

Lopl 
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poi&ts they hvc  impkmcnted in a ashat span of time. I 
I 

haddi~tbeyandnwanyoacswryrrntrrefmm 

hdLaAtrshir 

MSW tramKnl is a nascent activity in tati. .ad 

chalkogcs. 

The technology providas have set up sirnib fac i l ik  

elsarbar m the world The pomotm h a w  apaicna / 
in w~llri.~ vitb orkr em-t m-1 popca in 1 
I d a .  c&binod lhci mmgths am icumeieot I L "  

dmcs any ~slmonology relaled inues. 1 
The pomotas have a very lean a d  cefficicn 

I 



CLIMATE CIIANCE CENTERS PROJECT DEVEI.OPMENT TRAINING 
Erlablishing Pro/ici~nl PrqecI S~mc~~rr ing .  Financial and Morkrring Copb i l i~ i e s  

Act to allow easier 

~ l e s  have already been relaxed. The Indian financial 

I I I market is mahlre and transactions such as leveraged I 

Bioenerg~ India Ltd. GHG hessment of MSW Biomethanation Project 26 

- 

buyouts, mergers & acquisitions etc. are common. 

Therefore, Exit from the companies in general and 

better performing ones in particular is not difticult and 

risky. 
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Clean Enerev Technoloeies and Climate Change Modules - A 
Presenter's Guide 

Obiective ofthe Modules 

To provide the participantr an understanding of c h t e  change & clean energy technologies 
(CET), greenhouse gas (GHG) emission mitigation strategies & opttons, current initiatives in 
India and the role of IAS officers in addressing climate change. 

Tninine Session Shuchuo: 

Ihe aLJng on c h t e  change and clean energy technology has been designed mto two 
, sequential and related modules or sessions. Both sessions are structured in a manner that 

descnis top~cs from a general perspective, and then increasing levels of dewL These are 
compressed sessions and care must be taken by instructor to keep the studem focused on 
ob!ect~e of the presentauons . . . , .'3 . - Session I ~ A  backgmund orientation section on aimate change (CC), what m$e sources, 

why it is of concern, and what is bp&g done about it in the international arena (1 hour) 
. J  . Session I1 - ?his session takes a &re in-depth.look at the responses to c l k t e  +e, 

and mirigati8n, and also gives additional info- 
' 

n on the 
! .+ * addrcss/miipte climate change emisr8lr. (1 hour) . 
1 

More details of the sessions are included in the attached presentation o&. 

N a v i g a t i n c ~ g h  the Modules 
! 

To clearlysee how the modules will appear on the screen, both modules sl~ould be viewed in the 
Slideshow View using PmrPoint. 

Ta&iqPoinrs: Many of the slides include a Slide Wjective and Key Iss.ues/Concepts that 
can be found in the 'notes" section. h e  are essennally t a k q  points that pmvide additional 
topics, or elaborate on topics contained in the respective slide. These are meant as an aid to the 
Lauuctor. Please note that the talking points can be viewed only in the TJotes Page Vied  for 
Powed'oint presentations. Immam lrJl nrdtome rhaihstj+mz indaemmtgwhiot, ~Q~ 
U ~ q f a a ~ p p ~ r w & m .  

It is assumed that for both modules, trainees would at least spend a modicum of iLne reviewing 
backgmund materials on the topic. For this plllpose, several types of backgmund resource 
information would be available for review and/or as handours. These include: 

1. A glossaryof common terms used in the climate change context 
2. Adetailed outline of the presentations 
3. Background readmg materials to provide information on panicular topics or as a survey of 

c h t e  change issues. 
4. Bibliography & references for f&r infometion &clarity, along with relevant web site 

addresses. 



SESSION II (1.0 Hour) 

Ovcwkw of Shrrtegics to Mdmss Climate a o g e  

1. lnboduction and Session Objectives (Slides 1) 
2. Strategies of Admcszimg CC Impacts (Slide 2) 
3. Adaptation (Slides 3-4) 

a. Six genenl approaches for adapting 
b. Major considcntions (costs. social implications, dc.) 

4. Mitigation Flow Chart (Slide 5 )  
5. Cohmand and Conbul (Slide 6) 
6. Market E l a d  Approach (Slides 7-9) 

a- Eumpks 
b. &men lo MBI in India 
c. US Acid Rain Pmgnm - A MuLct Eumpte 

7. Comparison of Market Approaches (Slide 10) ~~ 

8. Climate Change Mitigation Pmjs t  Appmach (%& 11-13) 
.a: What is Carbon Emission Reduction Trading? ,i 

b. Benefib of CCMPs 
9. Types of CCMPs (Slide 14) 

a. Renewable + $  

b. Enerpy Effiiency 
c. Fucl Switching 

10. Technology Ophons in Energy Sector for CC Mitigation (Slide 15) 
I I. Climate Changc Mitigation Options - Power Generation (Slides 16-20) 

a. Renewable b e s  
b. Distributed Energy Swces 
c. Co-Genention 

12. Climate Change Mitigation Options - Urban Sector (Slides 2 1-24) 
a. Tnnrportation 
b. Urban Solid Waste Managanen1 

13. Current S t a b  of CCMR in India (Slides 25-26) 
a. Availabk iaentives 
b. Rivate sector rsponrs 
c. GOIrespascs 

14. Roles Y w  Can Play (Slides 27-28) 
a. k t  
b. Indirect 

15. Conclusions (Slide 29) 

APPENDICES 

Bibliognphy and ulkrcnccs 



Climate Change and Clean Energy 
Technologies 

Cuniculum Module Developed for the 
LRSNAA Foundation Course 

t h c ~ ~ ~ l ~ u l r c C s r  Pollaim Pwcnlion Pmject 

lwlmxn!al By Ihc h i s  Bsgcr Gmup Tern 

llndrr USAIWlndir 



Module Components 

Smhn I: lam&&m to ClirmI~ a q c  

- Dewtiom 
- CratrordDbflvuming 

- kwaoic. mCiaIandodirmnxd.linqwcts 
- Ida's vuhurbility D c l i m b  chugc 
- ~ n t c m r h d  efforts M d h ~  ~IilInIe change 

Scsriw U: Ovavicw olStnegia lo Addrcrr C ~ D I C  Cbagc 

-~ A*& 

- Miligatioooptioar 
- p m i c c t w  roiti@ion 

- Rok of clan Kcbmlogics iu mitiptioo 
- Wlntyouctodn 

Slide Obicctive: 

'This slide provides bainees with a hamework for what they will learn o v a  
the come of two sessions on climate change and clean energy technology. 

'Subheadings indicale the key mcssages that trainees should take from the 
training 

'It should be recognized that at the Foundation Course level. Pe r8tainli.T 
~JI overview of the issues. M a r  to sensitize (rainca to global warming, its 
causes, poteatid strategis for addressing it, and roles of Administrative 
ofliceas 

'The module will elaborate possible soategies to advasc impacts of climate 
change and discuss why shouM an admhkbative oflicer b w  about and bow 
should heishe acl to minimize them. 

It is suggested tbrt tbe insbetor familiarizes with #be subject tLrorgb 
additiomal rmdhg  material srcb as the UNFCCC Ctimtle CLsmgt tool 
and key web sites 



Objectives of Session I: 
Introduction to Climate Change 

To familiarize you with: 
Concepts ofclimate change (global warming) and its causes; - Thc potential impacts ofclimate change and their relevance to 
India 
Highlights of international efforls to address climate change 
and India's role in these effods 
The climate change profile of India 

Slide Obiective: 

'Clearly lay-out the gnals/obiectives of the initial session which will focus on 
the causes and potential impacts of global warming. 

'Begin the dialogue dn what responses are being developed by the 
international community on climate change. 



Slide Obicetive: 

*To initiate discussion and elicit from trainees their unddanding of the i s u e  

=Uses refereaxes horn news and other sources - to gauge understanding and wl tone for 
the session. 

What is Climate Change? 

Or 

'Recognizes that the terms "global warming" and "climate change" are intcrclun@k. 
as global warming is likely a tenn with which the trainees are more familiar. 

I 

Kev IuueJ/Cwccptr: 

'Def~tioo of "climate cluoge": 

A change in climate which: 
4 i t a ~ K d d i r m ) y a ~ t ) r b ~ ( l b o h v n u u r ) ~ ) ~  

-'dell mc conpmiboo ormc &lobat amorpbse 
4ir ir .&I u narunl ctimrte vuilbihy ova coop+nblc tirr pmuk 

Global Warming? 

=Please note that the terms global warming and climate channe can be d 
interchangeably. 

'Recognition by many in the international community that climate change is the biggcsl 
environmental challenge facing the world today due to its mamitude and thc fu( chat it 
knows no boundaries - a global phenomenon that requirs all countries to work 
collaborabrely towards a solutions. 



Why Should You Care about Global 
Warming? 

- India Is 1 f a v r  of~lobnl cNorts to address global warming -an issue that is rapidly 
gaining priority international allenlion . Climate change may crcatc far reaching economic. social awl cnvironmntal innpacts 
=ad costs b l h  globally and in India 

n c r c  m y  be potential to capturcforrigainvrrtmcnl and irnprevcd tcrhnelow rw 
India through projects that miligalr c l i ~ t s  change 

Slide Objectives: 

*Draws a linkage between the functional roles of administrative oflicers and the issue of 
climate change. 

*Facilitates a sense of responsibility for addressing this issue, wherever possible in their 
careers ..... a "hook" to engage the trainees. 

'It is recogruzed that many Foundallon Course (FC) trainees may mt initially serve in 
positids where their decisions could affect climate change or its mitigation. 

Key Issues/Concepts: 

-India is a focus 
./India considered the six& largest conhibutor of greenhouse gases by volume in the world bW bas 
o m  of the lowestper capita rates in tbc world. 
./Considered to have the secoml highest rate ofgrowlh in greenhouse gases m the wald. 

./This means there is o si~ni/iEant ouuarluniw to alter the path ofdevelopment lo one rhar reducer 
India's contribution ro global warming while maintaining economic growlh. 

'Currently difficult to quantify specific economic costs and environmental impacts of 
climate change in India. Some research is being done, and general estimates are available. 

=The Intergovernmental Panel on Climate Change (IPCC) was constitured as an objective, 
scientific body whose key responsibility i s  to support international climate change 
negotiations with sound data and analysis. 

=The Government of India (GOI) tends to rely on IPCC findings. 

mInvestment opportunities in India (or other developing countries) may arise fiom 
intemational market-based approaches to climate change mitigation. 

a .- -- 

Cis 



Is Global Warming Relevant to You? Most 
Likely - YES! 

In Your Early Careen. Might You: I 

- & involved wilh uduruies. facicililiq b.nrpon sflam a otba 
K ~ v ~ ~ C S  lhl gmcnk w USC COUgy? - Accant for cbc c m u  or uw of wugy? 

* M o m  h w r  rchtcd to energy uw? - PIan a m m g e  land uw a dcvcbprrot pojcctr? 
- & rcrpomibk lor social v e l f ~ ?  - mm",lecammic&"cbpmcol? - M-ge a pomocc agricuhuc or walcr use? - Jm4 to illm r few!!!!! :. 

Slide Obiective: 

'Goal is to make the issue relevant to the trainees. List includes some mles that m y  be 
relevant to Ihe trainees at the May 8, Foundation Course "piloting" day. The list may Dccd 
to change based on the composition of any Coum. 

Kw IssuedConceplr: : 

-Any activity that affects energy generation or use affects global warming! 

'Accounting for the use and costs of energy generation and use is a first step in Inching 
how lo impmve energy efficiency or reduce waste and consumption 

.Entbrce laws? Use example of enforcing Pollution Under Control cestifiations - poafy 
maintained vehicles are a large contributor to global warming! 

*Social welfare? Example: global warming could adversely affecl Ihe poor and vuloaPbk 
populations. What should you do to minimize this problem? 

'Agriculture? Example: Agricultural productivity is cspccially vulnedle to climate 
change and pumping of irrigation water is a huge source of energy mcmn@ion! 



) 

I Global Warming and Its Causes 
fi 
i ,  
j I . Thc Earth's abnosphne as comprised ofgases whose balancc is maintained - Lhrough naturally occurring cycles such as Lc Nikogen cycle. C a h n  cycle, 
1' I Oxygen cyclc ctc. 
I Mamlalrung (he balance of ratural  almsplwr~c prhcs\rs is crltlcal s, human 

hr~lthand safety llurnan arll\tlzcs have rhc polenl8al lo dasrupt chat balance 

i atmospheric gases - and that manmade activities are threatening that balance. 
! 

! 
; 
i .  
i 

': i 
. . :  

Kev lssues/Concepts: 

c-se F . 2  Posrbarmollin 7 

. . 
. Pmjmi-Clinuk h m p  SWkmcLmt . 

~ ~ 

. . -- . ~. 

Examples of key atmospheric functions: 

JContains gases important for the sustenance of life. 

/Blocks harmful ultra violet radiation from the sun from reaching the earth's 
surface. UV radiation as a cause of cancer, can cause adverse effccts on 
physiological and chemical processes (i.e damage to and n~utation of cells in 
living organisms), etc. 

JModerates climate through natural air convection and circulation - the 
process that is responsible for changing seasons, precipitation patterns and 
distribution. 

f' 
I Slide Obieetives: - 
i Relay to the students that natural cycles help to maintain the balance of 

JTraps the appropriate amount of heat needed to maintain stable conditions to 
sustain life through a process called the "greenhouse effect" (which will be 
illustrated in a subsequent slide). 



Composition o f  the Earth's Atmosphere 

Slide Obiective: 

'Gives trainees a basic understanding that maintaining the ratio ofmatmrr9y 
occ~rriag atmospheric gases is fundamental to sustaining natural proc- &at 
support life on earth. 

Kev Issues/Co~ceo~ 

=Carbon dioxide, CO,, is a minute fraction ofche composition of Ihe atmosphae. 
but plays a crucial role, along with o h m  0 t h  specific gases in maiotaining a 
stable temperatures, especially in the "biosphere" (that pa17 ofthe abnmphae in 
which life exists). 



Slide Obiective: 

'Trainees should come away with a basic understanding of the fundamental physicaUchemical 
mechanisms that affect create global'warrning. 

=Prompts trainees by asking if they understand the principles by which a functional greenhouse 
works: 

Theglasspanes of a greenhouse cnablc hc.rpom thesun to pars threugh thun (sunlight in the visibIe 
range), but trap the heat that i~ absorbedandre-~mined by the earih, thereby wsming the inside of 

lhcgrrenh~use 

*Inslructors should prompt the students by asking them lo name as many greenhouse gases as 
possible. 

Key IssuesIConeepts 

'Brief overview of the Greenhouse Effect 

-A large percentage of the rays of visible sunlight (radiation) pass through the atmosphere, 
strike the earth's surface and wann it. - 
'A parl of this energy is re-radiated by the Earth's silrface in the form of long-wave infrared 
radiation. Molecules of certain gases that occur naturally in the atmosphere absorb or trap 
infra-red radiation, thereby preventing it  from escaping back into space. 

'Human activities are adding greenhouse gases to the atmosphere, causing elevated absorption 
of re-radiated heat by these gases and intensifying the greenhouse effect. Long-term climatic 
changes may rcsult on account of higher temperatures. 

'Carbon dioxide (CO, ) and rncthane (CH,) are two of the primary GHGs. Will look at the 
types of GHGs and their sources in subsequent slides. 



Human Influence on the Carbon Cycle 

Slide Obicctive: 
'This slide provides a useful grapb~c example of how human activities 
(anthropocentric) are artilicially adding GHGs, in this case CO,, to Lhe 
atmosphere in a way that alters the natural Carbon Cycle 
.Will discuss other types ofGHGs and their sources in subsequent slides 
Kev I S S U ~ C O ~ C ~ D L ~ :  
*All figures indicate GIGATONS of CARBON - the abnosphcre coolains abbur 
750 gigatons of carbon 
.Blue numbers indicate a flow of carbon (eg. 60 GT emitted by a@ulhm, 
animals etc.) 
-Yellow arrows indicate natural cycles 
.Red arrows indicate hvnua  caused rmissioas 
'Numbas in other colours indicate stored carbon in soil, water, etc, 

.THE CARBON CYCLE 
Carbon is on the earth in the following ways: 

- ' a s m a n i c n m k c u k r i n t i v i o g a d d c d o r g . n i m a f o l o d ~ ~ ~  
/as a b o o  dioxide gg in ib armmpbnc 
-'within rhc 4 ' s  mianl bym (tbc "licbmphuc") as: 

lmpinic - in fossil ruck (coal, oil, .Id mlunl gas .ad urboDlr b a d  
w d i m c ~  rack deposits wcb as iunrclooc, ddormlc lad chalk) 

- linn, organic rmncr. and bvmic rubnames fd m scik 
'In !he as dlrrolnd a m m q h z i c  c u b m  droxdc rod rr a k k  A t e  s k k  
in narinc orguUrm 



I Human Induced Sources of GHG Emissions 

1 Carban Dioxide (COX) - . Combust iou of any fuel which contains carbon including 
fossil fuels (Coal, Petroleum, Na~uralgas) and b iomass  

(wood, dung, plant material) . Conversion of forests (burn~ng) & change in use of land 
where the C 0 2  absorbing ability of vegetation is lost 

Metbane (CH4) 
Fugitive emissions - Gasflaring durrng oil &gas production. 

I . Agriculture - ricepoddyfields, burning of residue 

I Livestock - enteric fermenfatqn, animal manure 

Emissions horn decompositi6n of municipal bio-degradable 

' - I waste 

Sl ide  Obiective: 

This slide takes trainees to a further level of detail by identifying the key chemical 
components of GHGs, and the human induced activities that generate them. 

Key  I s sues IConce~ts :  

Carbon Dioxide 

.'Carbon h m d e  1s currently respons~ble for nearly 70% uithe "cnhamed" greenhouse effect 

,This gas w x t u r  nkhlrally in Lhc a-sphere, but burning coal, oil and nahlral gas is releasing'tk Farbon 
stored in these "fossil fuels" at an unprecedented rate. 

.'Likewise, deforestation releases cvbon stored in bees. Discuss forests as "sinks" and explain chtnges' 
in land use and the dimcult science behind estimating how forests and land recycles carbon 

.'Current annual emissions amount lo over 23 billion mebic tom of carbon dioxide, or almost 1% of the 
total nnss of carbon dioxide in the atmosphere. 

JAltbwgh half& Carbon dioxide emissions produced by h-n activity are absorbed by thc oceans and 
land vegetation, &eric levels continue to rise bv over 10% every 20 vears. 

M e t h a n e  

'Methane levels have already increased by a factor of two and a balf during the indushial era. 

'The rapid rise in mthane staned more recently than t k  rise in carbon dioxide, but metbane's 
contribution has been catching up fast. 

'However, methane has an effective ahmspheric lifetime of only 12 years, whereas carbon dioxide 
survives much longer. 



Human Induced Sources of GHG Emissions - 
Lower Volumes but High Impact 

- Nitrous Oxides (N,O) Hydrd-rb.a(HFCI) 
- Crmbohondfurlr - R & ( p n n f S u b r c R u r  o 
- RDMandN~lncrd CFCr) 

I1 

Slide Obicctive: 

'Same as prior slide, nohg the additiooal sources of emissions 

'Note to instructor: Query Ute trainees whether they e x p a  to be involved in 
activities/positions/organiutions where GHG gases are being produced or 
could be reduced? 

'These gases all have much higher Global W a h g  P&ti.l (GWP) than 
C02. GWP is a qunocifieatioo system thPt allows equal comparhn oftbc 
intensity by which differd GHGs can c w t n i t c  to global warming For 
example, methane has a GWP of 21 and nitrous oxide 310 times that ofCO2. 

Nitroes Oxide 

.Nitrous oxide plus a number of industrial gases, and ozone conbiies to 
arwnd 25% of the enhanced greenhouse effest. 

-Nitrous oxide kvels have risen by 16%. mainly due to more intaaivc 
agriculture. 



I Global Indicators of Climate Change 

- The global average surface temperature has increased over 
the 20th century by around 0.4 - 0.6 "C 
- 10 of the warmest years in the 20th century recorded in the 
last 15 years (1 998 - warmest year on record !) 
Increase in frequency & intensity of extreme weather 
events - floods.droughts & cyclones in recent decades . Over the period 1990 to 2 100: 
- Amual average surface air temperalure projected to increase by 

I .4 - 5.S°C. 

- Global avenge sea level projected to rise by 9 to 88 cnn 
. r 

i Slide Obiectives 

-This slide gives trainees tangible evidence that something is changing - the issue is 
very real. 

j i =All natural systems, including the atmosphere, are sensitive to even small change 
Past or projected changes in temperature may not appear large, but may be 
significant in a sensitive natural system. 

.The fnsbuctor may want to prompt trainees by asking if they've can name a few 

I: extreme events in India Note U~at climate change researchers think climate and 
extreme events may well be linked. 

[ 
'Data on surface temperature increases and projected surface air temperatures and 
sea level changes are Gum the IF'CC. 



Potential Environmental Impacts o f  
Climate Change I . Affect oo Water (Hydrological) Cycks 

- -oo.~tcr-cslbo. lbPctarQsmdgoad.naraQrte 
- l ~ a a n m n m I s n o w f a l m d d M w r l  
- I- m h.nlveay & mgn~ndc of floods 

Mdtimg orC1.cien 
- b e  ia - ocr lcvek (- 50 cna by 2100) 

- DoocrP m -I= COW 

- ~arn*rmdnunaomu,fmbwrmsourrr - Los ofv*hDdr & mrngrows 

- Loncaemo~r&cknpenNC 

- mi 
- ~ ~ & ~ o f - l u m  

- cbmgcr m ulmty, m v c  d l a m  iC oman NNhbW 

Slide Obiective: 

9% next suies of slides iocus on Ute dramatic ENVIRONMEMAL and 
SOCIO-ECONOMIC impacls from climate change - again. indill a sense thal 
this is a real issue with potentially enormous wnsequenccs 

Kev IssueslCoomlr: 

*The global averaee sea level has risen bv I0 to 20 cm over the past 100 

=M&ls project that sea levels will rise aotba 9 to 88 an by the year 2 100. 

-Coastal zones and small islands me extremely wlnaable. 

*Flooding and coastal erosion would worsen 

=Sea-level rise could damage key econonic sectors and threaten human health. 

=Valuable w d a l  aosystnns will be at serious risk. 

-Ocean ecosystems may also be affected. affecting their 

=Human activities will also play a role 



Socio-Economic Impact of Climate Change I 
Worsening Health Effects 

Indirect impact of increased storms, cycloncs & flooding on health 

Increase in heat waves, exacerbated by urban pollution & 
increased humidity 
- increased incndence of heat related illnesses . Net increase in geographic range, incidence &seasonality of 

vector borne diseases 

Kev IssueslConcepts: 

* Health 

J Climate change is expected to have wide-ranging consequences for human health. 
J Heat waves are linked lo cardiovascular, respiratory, and other diseases. 
J By reducing fresh water supplies, climate change may affect water resources and 

sanitation. 
J Any increase in the frequency or intensity of extreme weather events would pose a 

threat. 
J Food security may be undermined in vulnerable regions. 
J Higher temperatures may alter the geographical distribution of species that transmit 

disease. 

People will have to adapt o r  intervene to minimize these enhanced health risks. 

4 Adaptation strategies can include infectious disease surveillance, sanitation 
programmes, disaster preparedness, improved water and pollution control, public 
education directed at personal hehaviour, training  of^ researchers and health 
professionals, and the introduction of protective technologies such as housing 
improvements, air conditioning, water purification, and vaccination. 

Source: 

I .  wwunfccc.de 

2. 2. Background Papcr - Roundlable on Climate Change and Indian lndusty. Preparing fw the Year Z O W  (CII 
and USAID) 



I Socio-Economic Impact of Climate Change I 
Impact on Agricultural Output 

Regional outputs of crop may be alTccted due lo 

- cInngcs m c f m r ,  watn k n 4  k t  coddmm 

Food security risks are primarily local and nattonal 
- R c p m a l  cffcctr could vary ndt ly  I 

9 

Impact on Human Settlements 
Human Settlements are directly affected through 
extreme weatha 

I The most widespread risk - loss of  life, land & propaty - is through 
tncreased rainfall. sea level rise, extreme climate events 

Key IssuedConcepts: 
*Agriculture 
. / G M  agricuhuc will Cue mury cbrikogcr o v n  tbc tuning deudcr 
.'Some agricul~unl rcgioas will k b t c n c d  by clirmlc clnngc, wide  o k n  m y  bcafi 
.'High Icopcnrurct will iolfucnce pohrh prim. 

.'Food sccuuiry risks are primuily local and mtiolul: R g i a n l  c E a s  could vary widely 

pra&a. and bcan ud&d r u s g m d  ul l&rw pbmiag 

=Human Seltlements, Emergy & indmslry 
.Cliuutc change will affect humu nakmcar 
. I n h ~ ~ w i l l ~ m p c v u l l m b k l o ~ & ~  
~ T ~ i a l c y c l o D a a m c x p e c t c d t o k o m c m ~ c d c m u c t i v r i a ~ r r r n .  
. ' W u m n g , m y D c s s a , , d l b o d u g c o u l d ~ r r t c r ~ .  

a d  CnkncJ are scmmw to c h k  w. - 
JH-I mavn wodd beroor a F t c r  t k u t  to hmmn k h b  and p-. 

/&a-kvcl rise will aITcn c d  inb-zrmrturr and ~rcwuace-bzrrd kh&cs  

. - . W ~ i s r d i c d ~ o ~ a s f r l a & p ~ .  Thcc#$u i iyo / I . 2 . lmrUhQ& .IT(Kn&&k 
SQ**& rondacd wi th  wcdh, h u m  r e  d h & d e m d  m- i l r  -a# . 'k 
n l m i o m s  am lh.w *a err stre& sqswld ( a d  @a Ind.& w. The nk o/ki#Lrrhd h d i a  
is lhrm 10 proride lcchnird msismrr and hstitutiemal 

Source: I. www.unfccc.& 
2. kkground Papcr - Raudtabk w Climate Change and lod~aa l d u u y  Rrpumg kn the Y m  -mX) (CII 
and USAID) 



India's Contribution to Global GHGs 

I USA 

h r w :  UNEP. GRID Aradnl hl~p://ww.giAa ndclimtc/uihYl l.hIrn I 
Slide Obiective: 

=To establish the fact that India is a key "player" in global wanning 

Kev Issues/Concepts: 

=The US is obviously the larrest contributor with high volume and high per 
capita generation of GHGs. Current US administration is seeking ways to 
address climate change in a m m e r  that does not substantially compromise 
economic development 

*Brazil, China and India are in similar situations in terms of emissions 
generation and socioeconomic conditions and have taken similar positions in 
addressing climate change 

'The EU is aggressively addressing it contributions to global warming and for 
all practical purposes, is leading international efforts to address the issue. 
Country 

us 
China 

Russia 

Japan 

India 

UK 

Canada 

Othcrs 

World 

Tolol emissions (million l o n e r )  

5229 

3W7 



India's Basic GHG Profile I 
LEnimated d highest rate of gmwd~ in GHG emissions --I 

Slide Obicctive: 

To emphasize that decisions and intcnemtions nude today about how India 
plans and executes policies and programs for m g y  development and mc arc 
critical. Administrative Officers may be in a position to affect the "path" of 
energy generation or use and to promote (even in a small way) the redudion of 
global warming impacts. 

Link this idea to the other Energy Modules which-kres energy efficiency. 
reform of the power sectors, etc. all of which will affect India's future darmd 
for energy and how that energy is generated 

Wili give an overview of technologies th.1 can owtribute to improved 
efliciency and reduced GHG emissions in Session 11. 

Key IssudConcc~tr. 

F I ~  repcscnts projections of cmicdom till 2020 

Per capita CO, emission - projected lo increase 6om 1.19 tones of urban 
(1990) to 460-485 tones carbon (2020) 

Illuttrnlet very high rare ofgrowth - why? Cornburtion of coal in th-I 
jmwer piants will be rhe main source of electriciry generation into the+ in 
India 

Source: ALGAS lndia, ADB 



( Burning of Fossil Fuel = 57% of Total Emissions I 

Land use c h a n g e  
8 forestry Was!e F u e l  Combus t ion  54.72 X 

processes 
27. - 

Slide Obirdiva 
Link this slidcto lhc prior slidc Actions and policies that improve the clficiency with which fossil fuel based energy is -~ 

u t i l d  (either through production ofclnmcity or in thc transponation &or), tha promote use of elaner sources of Fuel 
will have great i-t on reducing India's GHG emission profile. 

Klv Imformtlian Poiols 
We'll be taking a look at the technology options available in chc Energy & Transport sector in the mxt -ion d take a 
brief look at the opfions under Ag"mhurc & Land & Land use change & forestry. -- 
?he pieshart represents ihe Smonl  conhibution% in CO,quivalent, lo the 1990 inventoly: 
Furl eombmstim - rcfcrr to emissions due to burning of fucls such as coal, generally lo generate nwgy (54.72%) 
Energy convmion - (Pefmlam Coal, Nahnal gas) -CO, & SO2 (45.15%) 
Rod vanwon - CO,. CO. NO. and voc (5.8~-/.I 
Burning baditional ik-.& &r -(Cook Aovq  &en fires, charcoal production etc.) - CH. and NO. (3.75%) 
(Note: C02/rom this sown mnridmd nil under IPCC opprmchl 
hg i l i vc  e k e -  - refen la release of Carbon due to unintendd gas I d s  from the processing, tranunission, andlor 
hnspmation of f w i l  hrlr (2.28Y.) 
Fugitive emissions Caul mining and handling activities - CH. 
Oil naNnl gas (cg. During flaring, venting, leaks etc) - CH, 

Em- from Indudry (2%) 
Cement manufacture during podmion ofclinkn - CO, 
Nitric acid poduction - N,O 
Foratry & Land use cbanges (0.1%) 
Flux in C Q  absorptidnnission into a!mm+re on account ofchange in forests & other bionuss stock. Foresls & 
m l a n d  convmion Abandonine ofmuuned lands that remow into erasslanddforests . - - 
Agricnhrr (34%) (mainly gmentioa ofmethanc) 
Entmc fmnenmtion in dommic livestock - (15.86.1.) 
Animal m u r e  - (1.90%) 
Rice  fdds & AmimlNral soils - (15.97%) 
Burning ofagrirulrural crop residue - (034%) 
Wastc (7%) (maioly grarntioe of mrlbanc) 
Municipal sold waste decomposition - (0.75%) 
Domestic and commrciai wane water - (0.15%) 
lndurhial wastewater - (6.1%) 



India's Vulnerability to 
Climate Change 

Flooding - changes in surface water hydro- 
- Eummic costs of Oood damage io lndu .rc ririrg due 

*y u,yalc.cxporurcdnrvcpcopk and 
s&nmc&-c. Rrrrrg had oclrcity rod gmmng 
populaticm m e n n  hghcr vulocnbllily 

lncidescer of extreme events 
- 1 9 f k o d m d 2 1 ~ p n i n i h c h n I N ) y ~ i s ~  
- D u c t o h i g h p o p . l r c i o a ~ ~ v u l w a b k u c r r ,  poIuhd 

r~~d-~c/lohtorpopnry, 
l n d i a i r ~ g h a s k p a d l k a ~ ~  

.Flooding is o f  greatest concern to India, due to vast tow lying areas. d long 
coast line. 

mDroughls,cyclones and other events can have dramatic impact on a @ d l u d  
productivity. 



Global Responses to address Climate 
Change 

f' Slide Obiective: 
=The instructor should pause and review the earlier part of the session 



Specific Responsibilities of Developed I 
I and Developing countries I 
' Developed countries lo: 

- Take & kd in cliunlc change d p u t i o e  d mitigHios - gram 
U i r f  capacity lad capabilily 
wkmcd policics & masurrs lo nitig(e GHG cnissiiom 

Rcduce GHG cminlms to 1990 kvcb by 2012 
H c l p d m b p i o g ~ P u t i a ~ I o c f i a n k ~ i d r m f y  
sana of GHGs. faciliole ucboology husfur to help w&ce GHG 
emirrioar 

Developiog countries: 
- D o n w ~ l y ~ e m c o m m i m m r m ~ t i g ~ G H G c m k t i D a l o a  

rpccilii k n L  P o s l M y  anu MI 2 
- F K i l i l a c c a c t i o m v i l b i D l h c i o w o ~ l o ; l p t i F y . n d ~  

GHG cminDar 

Key laucr/Cwcepts: 

.This slide elaborates on diffaentiated responsibilities of different p h c s  

'Annex I palies refen to industrialized countries who had only broad commi(mcots lo 
reduce GHG emissions to 19!M levels, and no specific mitigation large&. Cornmitmmts to 
demoostrate that deveIoped countn'es were taking the lead in clin?ate change mitigatkm 

'Annex U parties refers lo the highly develowd countries (e.g. OECD) who would have 
the hardest targets and would also help fmance non-Annex 11 mitigation. Anw Il 
countries are a subset of Anncx I parties. 

.The idea of the differentiated responsibilities is due to the fact that the cwcot U e  of 
climate is mainly as a result of emission by the industrialized countria 



1 Conference of Parties (COP) 

1 . COP is the UNFCCC coordinating body 

Has met 7 times to date to devise concrete approaches for 
achieving UNFCCC goals: - A long, complex process among 186 countnes with diverse 
interests and needs - Two subsidiary bodies for more detailed discussions: 
- Subsidiary Body for lmpkmentation (SBI) 
- Subsidiary Body for Scientific & Technological Arsessmnt 

(SBSTA) 

India is a party to the UNFCCC so has been engaged in the 
entire climate change negotiation process 
India is a leader in representing the interests of developing 
countnes in cl~mate change negotiations 

Key IssuesIConcepts: 

COP 1 : Berlin 1995 COP 2: Geneva 1996 

COP 3: Kyoto 1997 COP 4: Buenos Aires 1998 

COP 5: Bonn 1999 COP 6: Hague 2000 

COP 6: Bonn 2001 COP 7: Marrakech 2002 

Incidentally, COP 8 to be held in India in Oct - Nov 2002 



I COP 3 I 
I 

The Kyoto Protocol of 1997 

Sets forth a scl of specific mechanisns for climate change 
mitigation 
- Lcg& buvjirg mmnitmcDa of GHG em- reduclam m 

d c v c b p c a d .  7boccambicsnaa"cq'mcirGHG 
c m k i a a  at 1990 kvcls  by 2012 

- D c * c b p i o g a u a i a n e m t ~ w x i c q s u a i l ~ A c r 2 0 1 2  

Slide Obiectiue: 

-The slide disc- COP 3 in more ddail as i t  was an Epoch in climate 
change dialogue 

Key Issma/Co.ceptr: 

'11 came out for the first time with m d d  blvd  rnedlanisns as a - of 
addresing climate change impacts 

'It brought in the principle of equity, wbereby the dcvdoping aouneics would 
get additional investment and advanced tedmologics &emby be able to ado@ 
a cleaner patb of development 



I The Kyoto Flexibility Mechanisms I 
Developed countries naturally want to find least cost 
options for reducing GHG emissions . Three flexibility mechanisms structured lo provide options 
meeting emission reduction requirements: 
- Joint Implementation (JI) 
- Clean Dcvelopmml Mechanism (CDM) 
- International Emissjon Trading (ET) 

Slide Obiective: 

-This slidedetails out the flexibility mechanisms that specify a regulatory 
6amework for allowing investments in climate change mitigation projects. 

Key issues/Cooce~is: 

=The flexibility mechanisms recognize global nahare.of climate change 
impacts and Ueats emission reductions anywhere in the world as equal and 
enable its conversion into a globally tradable commodity 



I Flexibility mechanisms I 
Joint bnplementalion 
- EoladoD &h m t c d  by pojmr t h t  rrducc rehm C W  

cmasiom a n  k kamsfcned betrccs dcrclwcd c d  - Clean Development Mechanism 
- Dcvclaped EoMaics a n  invcv in pojccts la dcvclopkg c- (LU 

- ~ e m i a i o D ~ m d w m a r t r r b * i o m l o m c a l b m  I 
I 

d i a p r  
- India hnr LDrpoMlpoMld to bm/i~fm(l/orCip. m-ls in Idiofor 

Ihispwp'uc 

slide Obiective 

Show bainees that different mechanisms have been developed under Kyoto f a  ddrrssiog 
GHG reduction. All are related to the wncepl ofcreating "emissions rrductiaa". Subsapml 
slide gives basic explanation 

The CDM and olher up and coming regional or country specific emissions rafudion pmgmm 
(1.e. in Australia, the EU, UK, Netherlands. etc.) are of direct r e l e v _ .  lo India 

Key IsmalCoacemtr: 

Joi.1 Implemcmtation (11) - Vnder Artide 6 o/KyoroPIolocd. 

GRUs lo acauc mly ifuarioml system fa estimation orcnrissiom is in pba. a d  by dn&@ 
 isu up to dale 

'Acqunicio. of ERUr to k s o p p * m m l  lo domrnic acliopr f a  m c d q  

Ckan Developmemi Mechamism Under Article I2 
Objcclive n to ima h v c b p h g  ~amhia in achieving stmainabk dmlqmor ud h m & 
oblcctive of the Kyao RMacol md W C C C  and dcvcioped counuks in x- lLci commimm. 
Dedopmg camwics varkl h f i t  horn projects &at m t t  m CaiifKd Enimam R u h c h o m  (CEW 
vhi* dcvekpcd m m h i e s  could use CERs lo coaply with h u  r o h t i m  Iargc~~. 

CDM Roiecr R-: 

'Vohaary puticipotiw by batb Rnrs invoked 

'Ral, mclsunbk 2nd h g  tam benfiu rclatcd to mitigatim o f c h t c  c w  

'Rcducrioar to be addihod to any llut would occur im the abscm of* p~po)cct 



I What is an Emission Reduction? I 
A climate change mitigation project (CCMP) like a wind cnergy 
project that generates power, creates no GHG emissions per unit 
of power produced relative to the existing "baseline" source of a 
unit of power, such as a thermal power plant that bums coal - The difference between the baseline level of GHG emissions 
created by the coal fired power plant and that created by the 
wind project is the emission reduction created by the wind 
project 
Under II, CDM and other evolving mechanisms - these 
reductions may have monetary value as a commodity and can be 
bought and sold like any other good 

Slide Obiective: 

=To describe the complexity of baseline evaluations/calculations which are 
critical to estimating the reductions created by a project. 

Key Issues/Concepts: 

-The bascl~nc represents the em~ssions that would occur izi the absence of a 
chmate change m~tigation project. 

=The difference between the baseline and the project case represents the value 
of the carbon emissions reduction. 

'International standards for CCMPs demand a credible, quantifiable and 
verifiable baseline of emissions 

=Key step is in determining additionality for projects for market based funding 

'Project specific baseline necessary to accurately determine the CCMPs 
emission reductions 



Reductions at Low Cost 

Reductioos gemrated in developing countries are o h  chapcr to 
create per unit than in developing countries 

i 
Emissioo rcductioos cnated in developrng m m m =  can be sold 
to developed countries I 
Developing country project developers receive ~ ~ e n u e  (md 1 
possibly improved technology). Developed ~ n b i c s  gd 
reductions at a lower cod than they can achieve at home that cp 1 
be used lo meet their emission reduction requirements 1 

=This slide brings up tbe motivations for buyers and selkrs of rcduaiom. 
which is tbat reductions can be achieved wilh marginal efficiency in 
developing countries. 

d= 

'11 stresses the importance of lower cost of emission reduction, which is the 
basic purpose of markc( forcs/mechanisms 

z 

Kev IssmalCoace~ts: 

.ER generated in developing countries are likely to be significantly cbupu 
compared wilh those in induslrialued countries 

I 
- G m - h m  II  
W a c -  - -. 

.Major benefits accrue lo tbe industry in developing 4 c s  thrwgb frcsb 
invesbnents and transfer of advanced technologies 



I Session Review I 
- Ev~dence suggests that human activities, primarily burning of 

fossil fuels, are causing global warming 
The cconornic, social and environmental impacts and costs of 
global warming could be signilicanl 
India has a key role in intemat~onal climate change efforts due 
to its high volume and growth rate of GHG emissions 
Mechanisms are being developed for the international 
community, including India, to participate in common solutions - The GO1 is evolving policies and institutions to participate in 
internaiional mechanisms for climate change mitigation 

Slide Obiective: 

.The instructor should prompt the participants for doubts and their grasp of the 
subject 



Preview of Next Session 
hoject b a d  GHG emissions reductions is the key 
mitigation approach today 

What M ofprojects? 
What is the mlc of  lahnology? 

Slide Obicctivc: 

=The slide leads the class into the next session that discuses the opaPaonal 
part o f  climate change mitigation through clean energy projects 



Overview of Strategies to Address 
Climate Change - Session 2 

GOAI, OF THIS SESSION: 

'In the first climate change module, students learned about the causes and effects of 
climate change. As well, they had a brief introduction to the international 
negotiations that are taking place (most significantly the United Nations Framework 
Convention on Climate Change). 

.The purpose of this second module is to educate the students about two main 
slrategies to address climate change impacts: Adaptation and Mitigation. 

Kev IssueslConcepts: 

~ S l d e n t s  should understand that responses to climate change varies from reactive 
(Adaptation) to proactive (Mitigation). 

*Also, current "cutting-edge" mitigation concepts, such as tradeable emissions 
reductions (market based approaches) will be discussed. 

'Additionally, this module will investigate in greater detail some specific 
technologies, within key economic sectors (e.g. power, transportation), that can limit 
greenhouse gas emissions, 

 inal ally, there will he opportunity towards the latter portion of the presentation to get 
feedback from the students on ideadsuggestions on how they can make a difference 
as civil servants in their day-today operations. Those discussion slides will serve as 
an imponant feedback loop for the training, as student-generated ideas can be 
included in future iterations of the training. 



t i -  

Strategies for Addressing CC Impacts 

Adaptation - A reactive strategy in response to. or in 
anticipation of, changed conditions. 

- Mitigation - A strategy that helps prevent adverse 
effects of climate change through controls. 
- Two mitigation approaches: 

PolicykgUwIy or "Gmnmud 4 c011wfl - Mute1 B.rcd (Rqccl Apprauh) 

Actual strategy adopted by a counby is likely to be a 
mix of the two approaches 

Slide Obiutive: 

-Purpose of this slide is to inform the students of two general types of rcrponsa to xidress 
climate change: Adaptation and Mitigation. 

Kev ConcepLdlssua: 

-Adaptation is a reactive or defensive shategy that does not address the root muse but 
attempts to minimize the resulting impacts of greenhouse gas emissions. 

.Mitigation is a proactive sbategy. based on undastanding of the real causes, which o m  a 
sustainable solution to reduce or limit generation of gas aniniom 

-By adopting a balanced portfolio of policy options aimed at reducing emissions. dPptiog lo 
climate change, and improving the lolowledge base, national policymakers cao nducc Q 
risks of rapid climate change while promoting Nstainable deve(opmenL 

'Each country must formulate its own strategy, which is mosl likely a m u  of the two 
-aches. Adaptation will always be necessary. as Govcmments will need to rcrpood lo tbe 
lingering effects of past peedmse gas producing activities. However, mitigation 
appmxhes can help curtail the level of need for future adaptive measures. 



Six general approaches for adapting to climate change 
- Prevent losses through advance acticins 
- Reduce losses Lo a tolerable level 

- Share losses though government disaster relief 
-- Change a use or activity that is no longer viable 

- Change the location ofan at-risk activity 

- Reinforce a sitelfacility (e.g, against flood damage) 

Slide Obiective: 

-This slide hresllcs down Adaptafion to six main approaches. The instructor should 
stress that these actions are responded to imminent or anticipatsd impacts. Thou* 
"we" can postulate the upcoming effects of climate change, there is no hard science 
on when and where these effecls will impact most significantly (e g. how to 
determine when and where rising sea lcvels will cause fl6oding). 

.It is also important to enlphasizc that th&e are approaches or responses, and to 
call them actual strategies is giving them more definition than deserved. The point 
being that adaptation is not a hard or firm strategic approach - but rather represent 
best-guess actions to address some future undefined ecologicaVsociai impact 

Key IssuedCorrcepis: 

*The broad range of Adaptation approaches essentially strive to reduce the 
aggravation of CC impact. 

.Some examples: 
J$reading tht %risk" amongst lower economic and higher economic communities and regions 
{DFFaster Relief) 

JRe-siting activities from areas that scientifi modeling indicates might be impacted by ecological 
changes 

'Emplaying innovative approaches such as redesigning crop nlixcs to ensure a guaranteed minimum 
yield (c.g. interspersing h d y  but lower producing crops with higher production but l e s  resilrent 
straim - a sort of crop ‘hedging") 



I: I Adaptation - Major considerations I 
Costs 
Social implications 
Impacts in future 

Side reactions 
Scope for administrative actions 

I ' Slide Obicetive: 

'This slide enumerates broad considerations that administrative officers must k e q  in mind wbik 
devising an adaptation approach - and which ultimately weigh into a Government's decision to 
whether or not to choose Mitigation measures in the future. 

-The field of environmental economics has shown us that traditionally. govemmcnts have not 

, . assigned accurate costs and value to human health and the environmd. Clearly. rcgulrtory 
(Mitigation) approaches may involve expenditures by the regulated community, wbicb ultirmtdy 
gets passed along to the consumer. However. Adaptation approaches also cosl tbc mnsumu, 
though higher i i n r u ~ ~ e  p r e m i m ,  through desbuction ofpmperfy, Uwugh aq nd livestock 
loss. etc. 

K c r I ~ ~ a / C ~ a p t r :  

'Each Adaptation approach has explicit and implicit casts. For example, re-sitiog a h y i m - e m  
power utility, has capital cost implications as well as relocation and mdIlement issues f a  lhe 

=Success of an Adaptation approach is closely linked to social considemtiom as it cao kd to 
drastic changes in the lifestyles ofcommunities or affect incomes. 

'Approaches that postpone the adverse impact to future serve only a slopgap ananganents 'lbQ 
: would, lherefore have to be understood and followed up with long term solutions. 

-Decision makers have to consider any side e f k &  chat an approach might have. Thest side 

I reactions might lead to increase in emissions of hamdous non-GHG SU- :.-~ 
'Administraton have to keep the GO1 sustainable goals in perspective in devising wh i. 

approaches. 

i 
U 



I Mitigation Options 

Slide Obiective: 

'This slide informs the student of the broad panorama of mitigation options available 
to governments and international treaty bodies. It will be important to stress in the 
next few slides that Mitigat~on is the only option which has the potential to reduce 
greenhouse gas emissions. This can be accomplished through a punitive regulatory 
approach - or through Incentives or market-based approaches- 

'Students should understand that Governments can play an important role in how the 
regulated community perceives the problem and the solution. 

Key IssuesIConcepts: 

-The approaches are categorized according to their nature and degree of 
administrative control 

.Technology would be an inherent underlying need of all the mitigation approaches 

Source(s): 

hdia: Mainstreaming cnvironmcnl for sustainable development - Aslan Development Bank, 2000 

CEO-2000 (www.unep.or~gco2000) - The GEO Project repon 



Command & Control Approach 
A 'Push' S~rn~egy  - To Enjoce POIIIIIIO~ Control 

Through LcgislatioolRules 

- Technology r e q u i r m t s ,  emission limits, etc. 

- Ambient environmental quality targets 

Through Policies 
- -: focusing on capital related incentives (like interest 

rates, acdil for investments) 
- M: focusing on incentives based on levies and tariffs 
- w: focusing on incentives like Iowa taxes, depreciation rles 

Slide Obiective: 

'=:The purpose of& slide is to describe the traditional govenmeni'regulatocy appkach which uses 
legal provisions tb enforce pollution control, thus is termed as 'Tommand & ConIroi" 

Thts approach is based on a belief that society can be IUkd through force. Howtver, lacking 
sipifrcant incentives, this approach tends not work in the long run as the regulated community 
looks for loopholes or provisions which allow them to continue "'business-as-usual." 

Key IssutslConcepts: 

Lcgislativc Approach 

Advantages 
~ G c a n U y ~ a d t b r w & f i m & ~ i o ~ i r e . r i n t o i n p * m m  

Policy B d  Approreb 

Advantages 
'Rcbta to c c d  pvrsnmcnt fuonaaS so is easia lo imndtlc do- I0 ihe r t . W S b d & S  

Disadvantages 
'lodmctly infhKaa eor;lmmoll, 

'T& to be J p l a n e  WOXII 

'Levy or tariff k c n t i v c s "  may d be in suk to what &fry uwld tuvc to pay m conply. rhn rm ml fa 

rbc rcgultcd 



Market Based Approach 

T I A 'Pull ' s~rategy - Incerilr~~es for Pollirlron Co?~lrol I 
Market Based Instruments - Economic Tools that give monetary 

incentives for environmentally sound options 
- Typically through a re~ulatory framework 

. Market Based Instruments could be: 
- Pnce-based Example - CARBON TAXES 
- Transaction Or~ented (i.e. Emission Trading) - two partles make a 

hansaction for Ihcir mutual benefit. (US Acid Rain P r o g a m e )  

Slide Objective: 
=The slide introduces the  concept of  market-based mechanisms -or letting the "market" Iind the most 
efficient value of environmental and social well-being and the associated cost for deleterious actions 
which affect the ecologylsociety. Market-based mechanisms presupposes that society will eventually 
assign the most appropriate value to human health and the environment, and also determine the market 

value of related "derivatives" (such as tradeable emission permits, subsidies, etc). 
'Clearly, there i s  a COST t o  comply - but what a market does is help show that there i s  an equal and 

just  as significant COST for not complying. 
Kev Issues/Concepts: 
'Under a Renulataw framwork. stakeholders such as commercial or~anizations who have caps on their emissmlls, are - - 
allowkd to "buy in" reductions through investment 
"JlK main drivers arc the reduced hansaction costs. 
'By creating economic inlerest/disincentives, the stakeholders become proactive in promoting GHG reduction projects 

Price-Based Market I n s t r u m e n t  Examples 
'Pdlurion ha: Emissionslemuent charges 
'Deposit refunds: Refundable deposits lo encourage climate hicndly activity 
'Subsidy for abatement inputs: tax concessions, loam etc. to encourage climate friendly activity 
'input TaxedProduct Charges: Fees added to price of inputs/ outputs of polluting products 
'Differential taxes: Promotes cotlrumption of environment friendly products 
'UserlAdminishative charges: Direct payments for costs of collcctivelpublic treatment of pollution 
JDemaod management: Encourage public consumption of Eco labeled products 
'Transaction Oriented Based Market Instruments such as Emission Trading 

h r I ) I  

i India: Mainsheaning environment for sustainable development - Asian Development Bank, 2000 



P I ,  

Barriers in India to Market-Based 
Approaches 

Policy 
Institutional and Organizational 

I 
I 

Financial 

Slide Obiective: 
=The purpose of this slide is to impress on the hcents that markel-based arc 
no panacea, and that Ulere are significant barriers in the India eontext to implementing 
thae. 

Key IrsneslConee~ts: 

Significant barriers to implementation of markel-based instnnncnts in lndiar 

Policv Baniers 
,Inadequate undcrstaoding of MBk nmmgsl rtJ:dwidas 
JNoo existare of effective regulatory hmwo& 
/Need for a shift of overemphasis on levels of wisions to quantity of ani+siarr 
(Economic and power sector reforms yel to take effect 
(Radical changes required in cunent legislalion 
Institutional & Oreanizational barriers 
.'lmpmvcmeot required in effectiveness of i n s l i t u t i d o r g a n i ~  fnmnvwt 
4Monitoring & enforcement agencies need to be effective 
,Current monitoring procedures need to be simplified 

- - 

F i c i a l  
Jker ta in ty  about compliance costs, as firms lack exposure to pricingofpcnnits 
(Scope for ftnancial malpractices exist; issue of credibility of pamits is critical 
(Subsidies for resources may skew market for MBls - eg. water (which is s~bsidired) 
could be used to dilute effluents 



The US Acid Rain Program - A Market Example 

- Regulatory Cap - Under '%lean Air Act of 1990 in (he U.S. set a 
goal of reducing: 
- Sulphur Dioxide (SO,). by 10 Million Tons below base ~ear( i980) 
- NiVogcn Oxides (NO,). by 2 Million Tons belaw base year (1980) 

Primarily aimed at reducing SO2 emission from eleclric power 
generation which accounts for 2/3 of all SO, 

Creates a uniquely identifiable & fully bankable tradable unit: 
- 'SO2 Allowance"= legal authorization lo emit 1 tun SOZ. - Maodatcs continuous monitoring and accounting of permits 

I - One of the largesl & most successful 'Emission Cap &Trade' 
programs 

t Slide Obiective: 
=The purpose ofthe s l~de  1s to illustrate the Market based rneclianisms through an operating 

: example. The Instructor may decide to go into the details based on the students' interest. 
I 

Key Definitions Within "Cap and Trade* Programs: 

-'An emission "9": a limit on the total amount of pollution that can be emitted (released) from all 
regulated sources (e.g., power plants); the cap is set lower than historical emissions to cause 
reductions in emissions 
-'Allowances: an allowance is an authorization to emit a fixed amount of a pollutant (eg; 1 t of SO2) 
during or after a specified year 
JMeasurement: for accurate tracking of all emissions 
JFlexibilitv: sources can choose how to reduce emissions, including whether to buy additional 

allowances from other sources that reduce emissions 
-'Allowance trading sources can buy or sell allowances on the open market. Excess allowances not 
sold can be banked for use in future years 
-'Comoliance: at the end of each compliance period, each source must own at least as many 
ailowances as its emissions 



Comparison of Market Approaches 

Command & Control 

Advantages 
E u y l 0 i m p h l  

No intcnsivc monitoring n d c d  

Slide Obiective: 

=The objective of this slide is to bring out advantages and disadvantages of h e  two 
mitigation approaches. 

Market Based 

Advanlages . RcrfcmiaimlroduRionsrrr 
achieved . Low o~miligaliml 
Lavrrisks - h a n l i v a  lo wntb-ac 

Disadvantages - Noincentivctorc&cc 
cmissiom 

gCommand and Control is based on a belief that society can be ruled through force 
However, this approach docs not work in the long run, when bopholes in legislations are 
found. 

.The -or wuld elicit shldent response before pmjeding the slide a d  judge their 
undaslandinghnterest 

-The differentiation may be elaborated with some live examples 'om imtructors or 
students cxpenences or some examples listed out in carlia slides 

Disadvantages - Needs+Lbmtc regulatory 
fnmcwaL 



CCMPs - A Market Based Mitigation 
Approach 

A Climate  Change  Mitigation Project  (CCMP): 
Any project based on a "better than commonly used" technology 
that substantially reduces CHG emissions per unit of energy 
producedl consunled or per unit of product1 service produced 
- Creates emission reductions that may become a "tradable 

commodity" in a GHG emission market 
- UNFCCC or voluntary schemes may recognize emission 

reductions created by a CCMP for attracting investors 
- Quick example: A bagasse based cogeneration project 

Technology underlies most CCMPs 

G-u Pollution R c ~ n a o n  
Ro~ect C l m a u  Olangc S u ~ l n n m l  2 

Slide Obiective: 

'This slide will help instructor to explain how a climate change mitigation 
project forms basis for allowing trade in the comrnodily i.e. Emission reductions 
it would generate. 

Key Issues/Concepts: 

'The thrust is to establish the link between a CCMP a d  use of the GHG 
abatement benefits to enable investments in them 

'It goes further in describing one of the regulatory framework as offered under 
Kyoto Protocol mechanisms that were described in Session I 

*Lastly the instructor should emphasize the importance of upgraded technology 
can offer in CCMPs 



What is Carbon Emission Reduction 
Trading? 

Slide Obiective: 

'This is a graphic representation of bow a CCMP gemrates Rduc(ionS which 
are translated into "an asset" on the project company's books. 

=The Investors in a developed country, wih a regulatory cap on quantity of 
emission, have an option to "purcbasc" nduetions 6wo the CCMP brings in 
investments in it  in lieu of (hc sale of reductions 



Benefits of CCMPs I 
Environment: 
- CCMPs substantially reduce adverse impacts on environment while 

dclivcring needed service 

Economic: 
- CCMPs can possibly anract additional investments 

Social: 
- Can lead to additional employment 
- Positive impact on human health war project site 

I CChlPs I)"Sustainnble Development"!!!! 

Slide Objective: 

" h e  purpose of this slide is to 've the students an awareness of the three legs 
that support the chair of sustainability. Emphasis should be given here to 
understanding the interrelatedness of each of these societal goals - and how it is 
dificult to discuss one in the absence of the others. 

=The instmtor should emphasize the Sustainable ~ e v e l o ~ m e n t  potential of a , i climate change mitigation activities - and that it can benefit all levels of society. 

Kev Issues/Concepts: 

'There are several definitions of "Sustainable Development", but the inshuctor 
may use a simplified one: 

"A Developmental project/activity that does not lead to net consumption of 
natural resources over its lifecycle." 



Types of CCMPs 

Technology underlies most CCMPs 
Renewable energy technologies: 
- Sustainably Grown Biomau-Combustion. gasification 
- Solar-Thermal, Photovoltaics 
- Wind, mini hydro. hydrogen, fuel cells 
- Waste to energy 

Energy E// irnry Improvement technologips: 
- Waste heat rwvexy, Cogcamtion. Combined cycle 

power 
- Renovation, modemiition, rcpowcriog 

Fuel switching technologies: 
- Coal or heavy oils to biomass or natural gas 

Slide Obiwlivc: 

-The slide relays that technologies that are the underpinning of most c t i c  
change mitigation projects. The theme throughout these slides is chu climate 
change mitigation will most likely be achieved through technological soMiom - 
because altering or modifying human behavior is a much longer process. 

'The instructor may go o v a  each categcny to establish bow it me-cls the 
definition, benefits and other criteria of CCMP 

=He/* may illustrate with live example of Indian Projects 



Climate Change Mitigation Options 
- Energy 

Clean Energy Technologies (CET) within the Energy 
Sector are those that provide the same amount of 
energy with lesser amount of primary fuel, via: 

-More efficient generation from same fuel 

-Using altematlve fuels (hel-switching) 
-Transmission of energy in a more efficient manner 

Generation. 

Slide Objective: 

=The purpose of this slide to emphasize the critical linkage between clean energy technologies 
and CCMPs within the ENERGY SECTOR. 

=The important polnt here is that energy generation is a technology-intensive sector, therefore 
it is logical that the solutions for greenhouse gas production lie within technology 
improvements and modification. 

K e v  tssues/Concepts: 

Generation, transmission and use of energy is by far the largest source of GHG emissions 

'Energy is a basic necessity of society. Its generation, especially in commercial form like 
elechcity or gas natural resources, can undermine public health, environment and regional 
ecology 

'Energy generation also emits GHGs mainly C02 causing global warming. 

=Use of carbon neutral emergy options offers a mitigation option to control the growth rate of 
GHG emissions. 

'However, CETs may involve additional capital costs over the conventional fossil fuel based 
options. Therefore, their implementation by industry or utilities could be difficult. 



Clean Energy Technologies - 
I Generation 

.(STULEO C ~ P A C ~ V  - SOURCE 

C m t  Mix of - Employed 
in Power sector 

I 

72% 
-, 

Fmc=.=sfhdWmfkmdeffioknyd 
cod basedpoiwrphnts (e.g. PFBC, IGCCJ 
Processes that dean 'tadgas' [e.g. Fbe gas 
dean up t&mkgks) 

P i 
Slide Obicctive: 

=The purpose of this slide is to tlluslrate the current methods of emrgy genentiw and to list OUI 

u possible CETs in the generation process. 

Kev Issma/Conce~ts: 
.Indian Energy sector- 72.X of total power generation is bpvd o. t b m d  powr phnb +mdy brwd a c d  

-A-I cirowtb RAIC i. ~ u r g y  comumptian is 8%; TO -I lbir &,,-I prih 1.2000 MW crpriry .ddas. 
planned between XUtZ-07. mcd of it vwld bc coal bPvd 
' M a i a r m o m f a b i g b ~ o o C o d f o r p o w r g a m b a o  

%*CD -a of coal - appmrinntcly 82.4 billion rbM imr. It is he hid hdmg d p & k g  
p ~ h h e w a l d a R a C b i r v d t b c U n i t e d S b ~  
~ E . d c r h l a r p o r ( o C c o o l ~ a h r g e R i h y l r n a r l r  
~ E . w m ~ ~ a m l W p o ~ p h n t b c m ~ e d ~ i a ; ~ ~ a a u c  
o d c k r t r i c ~ i y v i t h g o ~ d ~ c ( a g p 0 n  
. H @ c o a . R W i i * i m d R c o c a * n r a - ~ g b y d F o ~ p o p a S c o p l c d . n L ~ . n a  
OMCI 

-bymlmGHGemipioos. T b c ~ l i q o f c ~ l m i a d m o p c o e r a r n i u r i . ~ k p m d L r a  
highasbcontcDlrminlyon.~carmof~mdbodr.  T h i s a f k c t s h e p d a m a n c e o f l h c p a . ~ . d r c n c ) l .  
k c b y  mlrt ing d o  a hyh cmisioa hchx 
'Reomly. f d  fuel convmim technologies opmle  io India at abou128 - 33% rmc*ay. T h  e f & k c y m k  
k c P e d  m 45% by a&+ng ocwcr t~hnobgtcs Illre Rasllrecd F I u i d i r o d & d C ~ O o r h e g * o d  

hdm&a Wk (IGCC) 
' R W  .%bmlmn . . of fonil hrk can be tluoogb ufilizatim of rc-k mmgy rasm sDEb a rid, lob. 
biormn a bdd energy. 7bcu w b k  w a low a C02 cmissims. 



Clean Energy Technologies - 
Generation 

- 

Renewable energy sources 
- 

Geothermal heat Wave power PhotovoHaics 

Wind 1 r i a l  power Municipal solid waste 
- .- 

Hydro Energy crops . Biomass 

Renewable energysources referlo energy smes  lhal have a quicker cycle of 
nnyemici? than the fossd hrd, sources &id, take minim years lo fom 

BeneMs - S i g n k d y  'cleaner'as compared lo mvenf~c~~alprocesses as there is 
hsignifimf net addition olGHG emissians. Arsumes linpwtance in view of dwbdling 
resources olfossdized luels. 

In India Minislry of Non-Conventional Energy Sources (MNES) has been promoting 
Ulese since last 1 % decade!! 
. , 
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Slide Obiective: 

.This slide discusses the general benefits of renewable energies, and provides a graphic listing of the 
many renewable options that are available. 

Key Issun/Conce~ts: 

Renewable energy sources emit no or low net CO? A brief write up of the technologies is provided 

below as a summary for the instructor. . 

Wind: Winds turn the blades of n turbine, h i c h  in hm~ drive a generator that produfes electricity, much like steam - 
turbines. nK longer the blades and the faster the wind speed, the more elechiclty the turbine generates. 
G s t b e r m l :  (icotbcrmal energy is power obtained by earth's natural heat Geothermal energy is energy extracted for 
beating and ekctricity generation fiom nahlral steam, hot wata, or hot dry rock in the Earth's crust 

-: Biomass ioclude~ remains of living things, plants and animals that have either cclhlose or other biologically 
degradable ingredients. Biomass is generated from all activities especially agricultural. Biomass can bc used to generate 
through various rwtes, thermal. them-chemical. biological ek. 
W.va: The rise & fall of waves alternately force & suck air through a chamber placed on the shoreline. 

2 lypa - PASSIVE &ACTIVE energy usage 
'Passive: We can me the sun to heal other things, including our homes. 

/Active: active solar desigm need additional mechanical components. The sun's energy can also be made directly into 
elecuicity using photovoltaic (PV) cellS, sometimes called solar cells (eg.like those used in calculators & satellites). 

Hydro: The water in rivers and stream can be captured and rurned into hydropower, also called hydroelecUic power. 

Waste to e n e r n  - 
'MSW: Biomlbaoalion: Process used for production of merhane Born solid wastes. Tbc biogas can bc utilized for 
cooking or beating or for generating power or elecmcity through gas engines, gas turbines or steam turbines. 
'Land filling is engineered or controlled disposal of solid wastes on the upper layers o f  the earth, minimizing 
environmental pollution; achieved through disposal, compacting, covering with a layer of earth & further compacting; 
Landfdl gas (with metbane content of about 50%) is generated over time; Can be used as source of energy for 
heatinglcooking/powcr generation. 



Clean Energy Technologies - Generation I 
I Coqeneration Sources 1 

Cwmerafion - a~arnent  genemfim dp~xzss heat and mohve p m  in 
an industry by the sequentrat use d energy fnnn a a n n m  fuel scxrce. 

Slide Obidive: 

*To discuss additional Clean Energy Technology options, most namely co-gcncntion which is 
the harnessing of waste heat h m  an industrial or energy production activity. This captl~re of 
waste heat, and subsequent energy generation through heating a boiler system, un gcncnte 
additional energy.. .thus reducing the demand from the central electricity board 

Kev IsodCwrrptr: 

Cogeneration: CogenerationICHP is the simultanwus productioo of electricity and uscful bcr 
fiom the same fuel or energy. Facilities with cogcncntioll Jystans usc chcm to poducc their o m  
electricity. and use the unused excess (waste) heat for pmcess steam. bol wa!a beating, spre 
beating, and other thermal needs. They may also use excess pmcss h d  to produce stam ta 
electricity production. 

Two basic tvDes - Topping system & bottoming system 

JTopping: Electricity is pmduced first and thcnnal energy exhausted is uphntd for htlhu 

~Bottorning: Thermal h g y  is exlracted born Waste Stream, afler it has been used in a Praes 
to Produrn Power. 



CCMPs in Urban Sector 

Urban transportation - A major contributor of 
GHG emissions 

Urban Solid & Liquid Wastes - Another major 
source of GIIG emissions 

Slide Obiective: 

'This slide addresses another area in which GHG emissio~ls occur, i.e. urban 
sector. This will relate directly to the student's day-to-day lives and should be 
stressed as significant sources of greenhouse gas emissions. 

=The next two slides look at mitigation options in these areas in more detail. 
The instructor may find it useful at this juncture to prompt the students about 
their ideas of mitigation approaches before proceeding. 



Climate Change Mitigation Options 
- Transportation 

Tl;urrpwtsactor 
- Saood m a p  mdbula dCQ, cminioor (26%) worldnde 

- Accamu for Uu highest growth nlc in GHG aokh rorld-vdc 
- Also ombibuia to mirsian of NO,. SO, and p d c u b k  mNm 

I Vehicular traffi: major cause of  GHG missions (mainty in Indian 
cities) 

Climate Change Mitigation O p h s  
- ~ n f i  Mmugtnunt XNI vchick ~mugemcllt 

- Uw of Tcchndogy and i l l l rnvte  Fuck 

Stide Obiective: - As stated in the previous slide, this slide lays out the sources ofgrcenhouse gas pollutants within the 
transportation sector and begins a discussion on miligation appmaches. 

Key IssuedCmccpts: 
Transportation is an area where fossil hels  are used and leads to high GHG missions. 

The following backgruund information is provided to the inshuctor %s a reiermcc: 
~rrhiEkp~p&bO.infOdLhs~go~ovaUu~decdc.~rmbaoiveL*ladol.b*li*c 1986  
9 5 p c r i o a T b c g o ~ & p o p l l r ~ c o u p k d v i B U u ~ w c h i n p a a p a ~ b n M m a w ~  
& d f o r U u v v c h i c k ~ r v ~ c o f v c h i c l a v u v b o m m n U ~ w & r k r r T o r d e c m b m h p a d  

Reasons for high GHG emissiom born Transport Sector: 
JS ip ikaa t  grow& m ermba dvchicla m roads bc IO 

~ S b i A h o m l a u o n % m K d ~ w r o r l d o m h M c d b u a p a l  
~ l ~ ~ m b u t i a t i m . t ~ m m a c a e m ~ m ~ d e o p o d r  
dsiifiaa iDaclw in Uu poplLbO. or pcmml *chick 
dvhftgc  chides EX- uu ~ r & k t  
~ O d a t e d  =hick hxhndogcr: 2 rrrotc mgks, sin& pomt hcl iqpnioo 
-'Dcpndcne om dicot which ha a rchbvcly b,$ sulfu coma- 



Climate Change Mitigation Options 
- Transportation 

. Traffic management  

Increase in transport efficiency Uuough improved signaling systems, 

Vehicle Technology and Alternate Fuel based Approach 

include 
. Bener fuel injection & higher cngine compression ratios 
. New technologies such as electric vehicles based on batteries or fuel 

cells 
- Alternative fuels such as ethannl, Propane, CNG 

- Most CCMPs likely in the later option 
. GHG benefits from transportation seclor arc difficult to quantify 

Sl ide  Obiective: 
= This  slide continues the discussion on mitigation options within the  transportation sector. In contrast t o  
the Energy sector, transportation mitigation can involve procedural improvements just as much as 
technical solutions. Process changes such improving traffic patterns, restricting vehicle usage through 
onloff days, incentives for car-pooling elc. 

Kev Issues/Concepts: 
Tnme Managemcot Measures include: 

b o v e d  haIfic s i m l  timing (at intersections) - - .  
Tnfic  Managcmcnt [Examples: Re-planning of Intersections. Bus Pnority Systems - Bus Only Lams & Roads, One Way 
S h t  SpteWedicated vehicle lanes, Segregabon by Lane Mankings] . ~ 

Infrastructure itrprovement [Examples: lnters~cljon Modification, lrrproved pedestrian facilities, OverNnder Passes, New 
RoadRail System] 
Gcncral Issues: [Examples: Land Use Re-distribution, Driver Training and Otl~cr Uscr Training, Flexi-tim Planning. 
Opmte at optimal speeds and at full capacities, Increased occupancy ratios of vehicles, Substitution o ~ m o t o ~ h a v c l  by 
m-motorized have], Usage of multi-modal transpon options 

Vcbiclc Managewnt Measures include: 
Vehicle Controls: [eg: Rc&ctionr on Usage, Reshictiom on Ownership, Reshict~ons on Vehicle Licensmg (rehremnt of 
old vehicles), R&bictionr on licensing lo Drivcrs, Sbingcnt emission norms and inspections 
Access Controls: [Examples: By time ofdaylday of week, by vehicle typdspeciiic roads, Flex-time Planning, Control on 
parkine, User charge] 
Technology Options: 

'2 & 3 Wheelers: Improvement in Engine Design for Bener Scavenging and Combustion, Eleclronic Engine Management. 
Advanced Calalylic Convrrters, 4 Stroke (for (;a%oline enemes) and 2-Strokc Dlrcct lo,ection 

'Gasoline Cars: Elccbon,~ fuel mjectlon, Eng~nc with lugh Conyressinn ral,os, ' T I I I ~ W  charging, Ekchon~c Engloc 
Management systems 

'Diesel Vehicles: Engine with high Compression ratios, Turbo charging and retarded timing, Elechonic Engine Maagement 
system 

'Modification ofexisting fitels / usage of alternative fuels 



Climate Change Mitigation Options 
- Municipal Solid Waste 

Municipal Solid Waste (MSW) includes rehrse from houschdds. 
wmmacial  establishments, institutions, markd & yard waste dc .  
- a c c o m p o s i c i a d a g n i c c a r r p a ~ ~ o T M S W h a c d h e ~ a r a r c a d  

mnhaea6M 
The technological options for MSW disposal arc 
- Bi ibg ia l  Oplims (with or wiUrrm ihc aid of oxygcII) . Composliug - BamcQItulim 

Sanipry L a d  filling (with mcmaC gas r c c o ~ )  
- -- 

Composting is  the only proven technology in India at prcccnt 
Two technology options ( b i d a n a t i o n  & sanitarv landfill with 
methane gas recovery) also provide Climate Change mitigation 
benefit 

Slide Obicctive: 

'This slide discusses the significance of methane emissions from MSW d c g d a t h  in 
open dump sites in cities. 

Kev IssndCo~~ce~ts: 

.Although the amount of methane emission from MSW is not very significa( 
pacentage, the. global warming potential of methane and impact of d c g d a t h  on 
k on health make projects in this sector a need of hour. 

-Instructor may discuss individual tahnologiul optioa based on student interest 

*It may be mentioned UMI under the Honorable Supreme Court's diraaivs MOEF bs 
issued MSW treabnent Rules in September 2000. These rulccr specify culain 
deadlines for implementation of MSW management and disposal in mbai p-ea 
biding. 



( Current Status of CCMPs in India I - Currently implemented CCMPs include 
- Renewabk energy 
- lndusrrial Energy Efficiency 
- Few fuel switchingprojects - What are today's incentives for undertaking CCMPs? 

Major benefits from fiscal policies, taxation etc. 
- AIIractivc tariffs provided by few states under the MNES guidelines 
- Climate Change Benefits are being seen by industry as something to 

calm1 - Are Benefits to project developers worth the expenditure? 
- Market and value of  carbon 

- Projections for market 

Slide Obieetive: 

-The slide is meant to inform progress on consideration of CCMPs by industry 
and govt., both for their economic and environmental benefits 

Kev IssuesIConcepts: 

.It may henoted that CCMPs especially the renewables are being increasingly 
favored by industry in spite of the higher marginal cost of the technologies. 

-Banks and FIs are also favorable to them due to the manageable size ofthe 
investments (capital requirements are typically a lesser order of magnitude than 
large high MW power plants.) 

-However, the prime attraction a s  oftoday still is  the fiscal benefits, subsidies 
and attractive tariffs by few states under MNES policy 



I Current Status of CCMPs in India 

Private Sector responses 
- Eouwaging response lo outreach programs 

- incrcacing willingness to look at the Clime Change bcnelie 

GO1 responses 
- Improving perspective fw consideration ofCEPs for their 

climate change benefits 
- Proactive smchms being r o d  

- Encouraging climate for project development in preparation 
for COP 8 

Slide Obiective: 

*This slide discusses responses by private sector and Govt. for encouraging CCMPs for 
their environmental and social benefits 

Kcv IssmdCamcests: 

=Both Industry and GO1 have taken some positive steps. as a result orwhich possibility of 
inlemational investmenls in CCMPs has brightened 

*GO1 clearance of first batch olCCMPs for funding and hosting of next meding of 
UNFCCC Conlazoce of Parties (India. October. 2002) am a~buraging signs. 

Aftrr this slide the instnctor may seek Ibe rwetioms of (Le shdmU as to w b 4 u  
they r i d  any rclcvrace to tbdr jobs amd rerpomsibilitia 



Roles You Can Play 

Direct 
- In roles that directly involve decision making on choice 

of infrastructure 
Promote effrcrency rmpmvemenls 

. Adopt envaronmcnt friendly technolog~es and approaches - Choose approaches Ulat reduce consumplion of natural 
resources 
Propagate clean energy approaches among your peers 

Slide Obiective: 

'This and the next slide are for promoting discussions among the participants to 
elicit possible roles that they may play in promoting energy sfficiency 

'There are possibilities that the course participants may be positioned in 
organizations like planning commissions, electricity regulalory commissions, 
pollution control boards etc. where they would have scopeto suggest, implement 
or comment on policies which would influence GHG emissions 



Indirect 
- Faciliiate designing accounting m&odologics U u t  
better captme envuonmenlal and social costs 

- Spread awareness among your "ClienIs" 

Slide Obieetive: 

-This and the previous slide are for promoting discussions among che 
participants to elicit possible mles that they may play in promoting coerpy 
efficiency 

-The main thnrst ofthis discussion point is that the studeats can play a critical 
"indirect" role through fostering dialogue with amongst their "clients" - which 
arc the public at large. 



*I Conclusions I - Increasing evidence that Global Warming arid Climate Change is 
taking place and anthropogenic factors are major contributors 

Global Warming affects the poor and vulr~erablepopulation and 
nations - Main reason for GW is increasing use of fossil fuels for energy 
generation and wastage of energy 
Market bawd instruments offer a better option to mitigate the 
adverse impacts of climate change - CCMPs that generale emission reduction as  a commodity are 
basic to introducing Market Based Mechanisms 

. ... . .. 
slide Obiective: . ,. 

.The slide summarizes and synthesizes the climate change and clean energy 
modules. Hopefully, the students will have come away with a better 
understanding of the global impact of greenhouse gas emissions and the varied 
number of "sources" that are contributing to excessive ~02emissions.  For 
many students, just the awareness of these issues will have an impact as they can 
be "'multipliers" of this message. The 0 1  can, and is, playing important roles 
in studying and addressing greenhouse gas impacts. - 

-The shrdents may not become expetis hut they should have a proper 
perspective ofhow the GHG emissions are leading to global warming that might 
d e c t  lhe day to day living conditions of the society. 

'They should start thinking of the positive role that an administrator should play 
so as to minimize the impacts of climate change 

-In Ulis session, the instructor will also summarize the "feedback" received from 
the students on their ideas of how GO1 admi~strators can play a contn%uting 
role through their day-to-day activities. These suggestions or ideas should bc 
passed along to LBSNAA Senior Management, in order that they be 
incorporated and addressed in future iterations of the training manual. 



Bibliography & Recommended References on Climate Change 
and Clean Energy Technology 

Websita: 

UNFCCC Website - www.umkcc~de - Information and all documnts mkled to 
(he United Nations Fnmework Conwntion on Climate chan~c and all C o n f ~ m ~ e  
of P;uties (COP). The site provides Putia,  represcnlattva of obsavm 
organiutioar and o(hm interested in (he UNFCCC process. wtth a one-stop 
swrcc of news. data, infomution and documents. 
Information is agnized unda seven main headings: W s  W ,  'I~Ic 
kmtariat .  Propnu,  R s o u ~ ,  Seaion+. Media Room and Site Information 

United Nations Environment Proenmme IUNEP) - www.rncporg. 
UNEP was cslabl~shcd m 1972 and works to encourage s u s t d k  dcvdopncn( 
through sound cnvimnmcntal practices cvaywhac. Its activities cover a wide 
range of ISS~SU~S, frOm atmmphac and tmslrial  absystanr. che pano(ioo of 
c n v i ~ f  xiart and information, to an early w k n g  and aaagasy  
response capacity to deal with cnvimomental disasters and emcrgauies. 

.. i 

www.cdmentraLcom - A site dedicated as an infomutioa ccaa m C h  
Development Mechanism (0. The site is created by CDM O n h ~ ,  a joint 
venhm between h e  Centa for Suslainabk Dcvelopnenc in ibc Arne- 
(CSDA) and The United Nalim Devclopmeol Program (UNDP). T I  n m y  
web sites devoted to ihc topic of climare change. However. CDM Onhe 
distinguishes itself by focusing spaifmlty on the C~~I I  Dcnbplwol 
Mechanism (CDM), its history, potential d c v c m  and cvcnndb, its 
operation - 
lPCC Website: Website of l o l a g o ~ l  Pawl on ClinuIe chnge - 
w.m.ipec.rb - source of all dofumcnts, reports & pubticatiom by ihc difkabf 
working pnip of IPCC. Most dcvml ones are idcotifid below. 

- ade  C ~ M S P  2001: I-, A-OII & Y ~ M ~ W .  2001. SU* 
Scssiw of W3C Working Group Il. Geocn. Swiltaiud. 
lXc Economic and Social henr ions  o / C l i n ~ u r e ~  -IPCC W d i n g  
Group 111. 
Emiuions Scenario - A Speciul R q m i  of I P C C  Woriing Grcvp IU. 2&W 
CIimure Change 2001: Svnthuu Reparr. 2TOl. IPCC. E i g h t d  ScaiaS 
Wembky. UK. 
IPCCSemnd Assessment: Climdc Change 1995. IPCC. - CIimate Change 2M/r Mitigution - 2001. Sixth Session of IPCC Working 
Group 11, Accra, Gharu 



n i r d  Assessment Keporr of Working Group I ojrhe IPCC 2001. IPCC, 
Shanghai. 
Vulnerabiliria and Polenrial Impocrs/or Key Secrors. The Regional 
Impacts of Climate Change. 
Inregrated Anolysis ofPorer~riallt~tpocls. The Regional Impacts of Climate 
Change. - Background Charucreriznrion oflegion. The Regional Impacts of Climate 
Change. 

US Environment Protection Arencv (EPAL - www.epa.org - EPA's mission is to 
protect human health and to safeguard the natural environnicnt - air, water, and 
land - upon which life depends. For 30 years, EPA has been working for a 
cleaner, healthier environment for the American people. 

Non-Governmental Organizations (NGOs) Relating to Climate Change: 

-1). svww.wri.org . World Resources Institute 
provides information, ideas, and solutions to global environmental problems. A 
source of several discussion papen on environmental issoes, including Climate 
change. . . . . ; j$ 

www.cl i~atehotma~.o~.  A project site of World Rcsourccs Institute - this map 
illustrates the local consequences-df global warmi$&! 

Resources for the Future IRFF). www.rff.com . RFF is a nonprofit and 
nonpartisan d ~ n k  rank located in Washington, DC that conducts independent 
research -rooted primarily in economics and other social sciences - on 
environmental and natural resource issues. A very good source for several 
discussion papers on CDM & climate change related issues. 

i 

Institute for Global Communication (IGC). www.igc.8rg. The Mission of IGC is 
to advance the work ofprogressive organizalions and individuals for peace, 
justice, economic opportunity, human rights, democracy and environmental 
sustainability through strategic use of online technologies. 

India Government lSnsiness Associations Relating to Climate Cbange: 

Ministrv of Environment and Forest WoEF). - http://eovfor.nic.io. This is the 
nodal agency in the administrative structure ofthe Central Government, for the 
planning, promotion and co-ordination of  environmental and forestry programs. A 
useful source of information regarding various policies and measures taken on 
climate change. 

Confederation of Indian Industry (C14 www.ciionline.org The Cll's Climate 
Change Center (4C) provides, besides background information on climate change, 

2 



information on funding, climate change p m j w ,  events related to climate 
& also answers quaies - mostly relevant lo India. 

Tala Enernv Rcsarch lnstitule UERI). www.ccasia.teri.ra.in1 - TERl 
established in 1974. While in the initla1 period the focus was mainly on 
documentation and information dissemination activities, rcscarch activities in UIC 
fields o rmugy ,  envimnmcnl, a d  sustainable development were initiated 
towards the end of 1982. 

Pablicatioas: 

Market Based lmstrumcnfs: 

Asia LPatt-cost Greenhouse Gas Abotemenf Strategy (ALGAS) - INDIA. ADB. 
A rcporl is part of (hc ALGAS rcporc prepared by ADB based on a Sudy of 
national GHG in 12 Asian countries. horn 1995 to 1998. Thc rrporl lnclldcs 
projections of GHG emissions to 2020, analysis of mitigation options in dim- 
economic sectors and formulation of nat~onal abatemat stntcgies. 

Baumerl, Kevin and Elcna Petkova How Will the C l a n  
Mechanism &re Tramparency. Public Engngenunt and A d I i i l y ?  
Climate Notes. Thc World Resources Institute. Novembr2000. : - 

Declarations of SMRC 1985-1998. Swlb Asian Associrtion for Rt'f?O@d 
Cooperation, Kathmandu. Nepal. 2001. This lists out all the dechatiarr of 
various summits Lhrough the yem. 2001 

Grubb M.. Mihacbwa A.. Swin 8.. Tidenberg T.. ZhongXiang 2. J* 
Fnnk T. Greenhouse Gas Emisston Trading 1998. United Nations Confacm om 
Tnde and Development. 

INDIA: Mainstreaming Environment/or Surtainnble DevrIopi~eW ADB 
Identifies key envinmmmtal problems, regulatory bmcwMt Tor cnvimmdd 
management in India and propaccs policies basal on m d d - b a d  in- 

Internntio~l Greenhoutc Gat himion Trading. WWorliing Papa No. 9. 1997. 
Organization lor Economic Coopaab & Development (OECD). Parir 

Rbsenzrvieg, Richard and Matbm Varikk ei al. 7Xc Emerging lntenmfional 
Greenhouse Gas Merket. Prepared for Pew C ~ Q  on ~ ~ i M t e  by 
Natsoune LLC, and University of St. Gallm. March 2002. 

Ruitenbeek I.. Richard M. Hubcr md RoruMo Sa6a Da M o f k  Market Bard 
lnrtrumenrr for Environmental Policymaking i. Latin Amenenm a d  Iht 



Curibbeun: Lersons/rom Elevcn Coriniries. World Bank Discussion Paper No. 
381. 1998. World Bank, Washington D.C. 

Zhang, Zhong-Xiang. Estimating the Srze of ihe Poienrial Market/or the Kyoto 
Flaibilriy Mechunisms, University o f  Groningcn, Netherlands. 1999 



Climate Change - Glossasy 

2. kcrrdication Body 
lllcwocdimionbodyslnOnrrdiiodcpcndmccorilr,mnardureuihrbesunduririqdprmduracrm~ 
m AppeodhAdthcKptoPmtomlmlrrlcnadcckions byrbeElrcuireBdmlrbea3P/MOP. 

3. Activities Impkmcnvd Jointly (NJ) 
~aphphaethmmdrin~,~1~vtivikraabedoutrbroughpuvwnhpsb;;.mor.in~torfr~ 
a d e v e b p d c ~ d a c c o u v a p u r ~ a ~ t c o u o u ) . ' I h ~ u t o m & p r i r r c ~ o r m n y m i  
vvrrfer d mhdcgymd hmubow. 

4. Adaptation 
~ d e g r r r t o a h L h r P ~ ~ ~ p o r s i M c m p n c r i m . ~ ~ u c r u r r r ~ r p a n s m ~ t o p l o j m ~  
n d ~ m k ~ x c i v h k s m o u b u r t o t b c n i t i g c i o a d r b r d f e c a ' d d n n c c b t l g r .  
terrauhl and aquatic ecosystrna, byrtdogy and naw rrravrn mampmx, aphhnr md foaumy, hwn 
infmuuaurc, and h- bahh Examples d &pain xlivitjn &Jude inuuduing differen rropr tor- 
f o r l o c l l ~ ~ t d ~ o f c c ~ r u l u n r f r o m ~ M r k c  

- ~ - b e ~ ~ o o t u ~ x n ~ p h n o e d , d - & h ~ & & f ~ ~ m ~ ~ ~ d +  
~ c o n d i i c a r . A r r m r b m u e p Y t l u h r 3 , ~ t o r b e d f e r u d ~ e c t r m g e - b r ~ k b n h . I .  
u v r p l c - d d t o c a n i d a x b p l r a o o p i o m ; a a m p o m + t ~ ~ & f u u r r ~ . ' I b c ~ I ) C . C L O P I I P ~  
Medunkrn (CDM) lmdn rbe K p o  Pmord brr a p G k  for as+ 'dRdopig camu~ P& thm A 
p u t i c u b r l y ~ t o r b e ~ c f f ~ o l ~ e ~ m n m r b e c o r u d d . p m o l l . l b o g b r b e t c m a .  
c b i r p r o v k ' i o n b n c ~ t ~ b c ~ u p m  

6. M hoc Gwp on Artkk U (AGU) 
A subsidiary body (comminec) arvcd by CDP. I to q k m  bow to help pcnmrm orrrmrn d i f f i  d q  nu\ 
~ 0 c c m m m i n g t b c i r ~ r o t h e K p o P m t o c d  

7. Ad hoc Grocrp on tbc Bedin Mandate (AGBM) 
Asubs'dhrybodyaeucd b y a x - 1  t o c m d u n ~ ~ & t L d t o r b e K ~ o P m ~ r b e A G B M c m l u t d . ~  
fd mming on 30 Novembn 1597. 
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8. Afforestation 
Pknring of new forests on lands, which, tiirtoricdly, have nor contained forests. These nedy  created forest* 

Module' @Oq of the emissions inventory cakulationr. 
E included in the category 'Ganges in Forest and Other Woody Biomass Stocks in the h d  Use Change and ForRlr 

$ L 

4 
9. Allocation 

b 
It is the division of emissions permits or allowances among greenhouse gas eminen for the purpose of establisq . 

I market in wadable permits. ?here are several possible methods for allocating per&, including 'gnndfa~herin~" i . - - 
permit auctioning. 0 
10. Annex I Palties J ;  

Annex I to the k t e  Convention (UNFCCC) lists dl the countries h the Organization of Economic 
and Devebprnenr (OECD), plur counuies with econonues in transition, Central and Eastern Europe (excluding # 
former YugoslavL and Albania). By default the other countries are referred to as Non-Annex I countries. 

4 2  (a&) of the Convention, Annex I coun~ries commit themelves specifi~ally to the 1Ln of retu 
individually or joindy to their 1990 levels by the yza~ 2000. Rarification of the K p o  Protocol wwld m a n  t 
acceptance of emission w e t s  for the period 2008 - 2012 as per Anicle 3 and Annex B. 

11. AMCx 11 P a d u  !d 
Ibe countries Lted m this Annex II to the UNFtanrmrk Convention on h t e  Change. These countries havr I 

special obligation to help developing countl;es with f i c i a l  and technological resources. They include the 24 ongs 
OECD memben phs the European Union 

U. Annex A 
Annex A of the K p o  ~ r o t k o l  lisrs the Gleenhouse Gves (GHGs) regulated by the Protocol as well ; 
seaor/source categories. The gases are: carbon & d e ,  methane, nitrous oxide, h + f l d n s ( t I F  

1990 for the first three gases and 1995 for the other three. 

c 3  
perfluorocahons (PFG) and sulphur hexduoride. The base par for czkulating emission reduction commitments- 

b;' 

U. Annex B t 
Since the Kyoto Protocol is a separate legal insuwnent and must be ratified separately, a new iist of countries I& i* 
on IepJIy binding commitmnts along with n lirting of their actual commiurmnrs was created Anwx B consists of 
of those countries lirted in Annex I of the FOCC with the exception of Turkey and khos lovakL.  New countri ' . 
dded to Annex= khde,@Ut, the GecQepublic, Liechtenstein, Monaco, Slo& and Slay+ Annex B lish f 
the Quantifkd Emission Limitation and ~eduttion Commitment (QELRC) for each country. & 
14. Aotbropogenic I Q ' 
Derived from h- rtivilics. 

d 
15. Aatick 4.1 (VNFCCC) ! 
This Convention vtide contains general comnutnxnts for all  P m e s  - dwelopiag and developed, d i n g  into account- - 
their common but differenuated responsibilities and their specific national and regional prior&, objecuves anr 
cinunarances. 2 

Q : 
16. Artick 4.2 (UNFCCC) 

1, ?hL Convention lniclc contains specific comuniunents for developed country (Annex I) Parues only, naably lo 1 3 4  . 

masures limed at returning greenhome gas emissions to 1990 levels by the )eu 2000. L 
LL- 

17. Assigned amounts : - 
Accordkg to Arricle 3.7 m the Kyxo Protocol, " from 2008-2012, the assigned m u n t  for each parry induded 
Annex I shall be equal to the percentage inscribed for it in Annex B of its aggregate anthropogenic cvbon dioud 
equivalent emissions of the greenhouses gases listed in Annex A in 1990, or the base )w or determined 
paragraph 3.5, multiplied by five. 7 According to Anicles 3.10, 3.11 and 3.12, .parts of' assigned amounts may b'& ' 
vansferred fmm one Party to another via international joint implementation under Article 6 and emissions trading 
between Annex I countries under Arricle 17, and certified emissions reductions acquired vL the Uean ~evelopnr-&? 
Mechanism (lsm(CDM) under Anicle 12 may by added to that Pmys  assigned amount. , 



g. Abnospbtm 
G ~ ~ ~ I I K E ~ T h ~ d ~ - p b e ~ h ~ d d ~ b o u m . ~ % ~ ~ & ) . x  
ox)gn.O.O%%+~anduxcrman.dorbrr-.Ar&tocbcmidchartaarJ . . 

Lu; 
dcvmindbyrbnrmlproperta(~eopenturr),IIKummpbueh;lrs&h~lr.%uopoapbachihbpl- 
E d s  surface up to 17km a h  IJX equator. Th stn~ospk ILr above the uoporpbcm a d  pd amdr *'I 

-phcrr. atends up to IP090 hm, k over IIK svuarpbe~~,  and I+. l6e 6-be, or LnoqA 
gnhnDydimiokher, lombg a fuzzy bordrr d ara space. Thrr b mhuvdy link d gases W by 

e l n h ~ r n d i n g u r e n t h u i h b ~ l g e d a ~ h i h n h v a J d ~ m n d c g a m m ~ u r i b - ~ ~ ~  
pmvide pl'kC s$mk to lk IEW and od4'"g & for prmhr. G i C S  C M ~  thy 2-1 d b h W w  
J n t i ~ y k i c r s ~ r c c p a b l c t o t h o r e e a i a h h P ~ I u n d t o ~ ~ l m m y r O r ~ d ~ r .  

20. Awidaocc 
7 h c ~ d G r r c n b o u w G n c r r P r a m r r n * b g l r o m t h s u b n ; N c a o d a ~ ~ n u a r i b a b u r i  
m c m +  source or rhragh impmvumms cnagy dfdecy. 

2L Baking 2 * 
BloL ingdcmksh ,ah idr r r fm t o r b c u ~ d e r a b r ~ a r d i r l o r h n r r c e ~ ~ a ~ c a n  IA 

Ihm f Q p ? l )  holding l&&wls . . v i t h ; n a c o a m i m a * p u i o d 2 ) l p p l y i n b ~ Q m c d ~ o o c p r m l  

d r ,  or. 3) app- & 4 k l m  IIU f i t  cooprPoce pcmd via Cia. Dndopl;lh. hkhnar- 

22.BaSc~cu 
k ~ w t h ~ I I K B ~ ~ Y ~ u h ) ~ ~ I o r ~ a ~ h R m O l J i . t o ~ P L l C l S r L i b h c e r r r n  
1 9 9 0 f a h I a w u i a . I n 1 o m c c a e ( N c h ~ ~ ~ f ~ o m 6 a p o b c l i o q ) . & b a c p a ~  
&middlcdathm-pupoDdowabkhro~msrbct l tmAbaepnwrlpohBaloadcrrrr  
for a9btsk an rmkram Udu th K p t a  P~raocd, th bae )cn la h,-ba 
-lodrulpbufhnl)uoridck1995 

24. Benefit-cost rmbE 
I ~ b ~ m a o o i c ~ ~ t o p u b & d c c k o l , ~ r h r . n c n p u w ~ m d o h r t a n a ~ i d n n r ~  
( a o e f a ) d ~ ( c 0 6 ~ ) ~ + u o c i u c d a i b a p o I t i L u h r ~ . ~ ~ ~ , a p d C l ~ + ~ ~ ~  
m r ~ G R D d ~ t o h w 8 p $ h r ; o n ~ e n r m ~ n r 0 1 a a J d & l i r m i r r i r m l i 0 m t h p h o l m  
b r p m  the viribility at tbe Gnnd Gn)w for visiton (a hew&), bu~ aouLl hnrae & roat d derul-a~ ' 
mtomn (a cart). 
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Gloss',: 
25. Bedin Mandate :I 
The Berh Mandate launched the talks that led to the adopt~on of the K p t o  Protocol in 1997 

c < 
26. Biomass P ,  
The total dry organic matter or stored energyconrent of living organism. Bionnss can be used for fuel wy , 
burning it (e.g. wood), indirecrly by fermentation to an alcohol (e.g. sugar), or by extraction of combustible o h  (p 
soybeans). . 3  . ' 
27. Binding targets refer to environment standards that are to be met in the future. 

<Ti 
28. Borrowing . 
W& the context of a Greenhouse Gas emission-trading regime, borrowing refers to using future ernisxi2 . 
reductions from future commitment in order to meet current emissions targets. 4 

9 
29. Bubble 

, . 
The concept of a "bubble' refers to the idea that emissions reductions anywhere within a specific area couc, 
to& a common reduction goal -- as if a gia;lt bubble were placed over the various sources to contain them iq 
commonarea. 

P 

.> 
30. Bumau - 
Responsible for directkg the work of the CDP. Its 10 members are delegates e k e d  by each of the f i e  regio;-. 
groups and they include the COP President, six Vice Presidents, the Chairs of SBI and SBSTA, and a rapporteur. J ' 
addition, each subsidivy body also has its own Bureau , .$ 

L . .. " 

I C r - 
31 Capacity Building - 
Increasing s u e d  p e n o ~ e l  and technkal and institutional capacity 

d 

32. Grbon 
A Chemical Elenmnt Aoirmlr and phnts are cubombased - 
33. Ca&.on-based r e s o u ~ e s  - ' . 
'Ihe r e c ~ b l e  forsil fue! reserver (coal, crude oil, oil s u e ,  tar sand;, natu&gas) that can $,ped for energ: 
production/consumption. -P - 
34. Carbon Cycle 
'Ihe n a d  processes that influence the exchange of c h o n  (ii the form of +n dioxide, carbonates and organi; ' 
compcunds, etc.) among the aumapbere, ocean and terrestrial syrtem. Major,compnents indude photospthesi~ 
mpktion and deay h n  atmmpheric and terrestrial system (approximately 100 gigatom/&; thermodpvnir 
invasion and evasim between the mean and aunmphere, operation of the c&npump and mLdog in the deep oceait ' 
(approximately 90 gigatom/)-). Deforestation and fossil fuel burning rekares approxirmdy 7Gt into the 
aumphere mually 'Ihe tad cvbon in the reservoirs is approximately 2000 Gt in hnd biota, soil and deuitus, 75 2 
Gt in the atmosphere and 38 000 GI in the oceans. , . 

. 

35. G h o n  Dioxide (a) , ' % 
A naturally occurring gas. It is llso a bpproduct of burning fossil fuels md biomass, as we1 as land-use changes md: 
other industrial processes. It is the principal anthropogenic GHG that affects the E d s  tempenture. It is tK - .  . 
reference gas against which other GHGs are measured and therefore has a Global Warming Potend (GWP) of 1. , x. 

L . . 
C a h n  dioxide equinknt  (CDE) 
A metric masure used ro compare the emissions from Mlious greenhouse gases based upon their global wd-s 
potend (GWP). Grbon dioxide equivalents are commonly expressed as 'million metric tons of carbon dioidf- , 
equivalents (MMTCDE).' The carbon dioxide equivalent for a gas is derived by multiplying tonnes of the gas by thed 
associated GWP. <$ 



G h c  
MMTWE - ( m h  nnrk tom d a gas) (GWF' d d gas) 

X ~ S c g ~ t n l i O n  
Tbrkmg-tpmstongcdarbmOCn in& fo~~u.soik,oceao o r d r g r o u n d  md7Jonfdd:m mcrrar 
malwrnaadodacquifrprifaz. E I l n p k i o c h ~ k & ~ ~ u d d ~ s p d d o Z W ~ u ~ f ~ ~  
f u e b t o p o d ~ ~ H Z - d o Z - l i c 6 f ~ d & d L m r r m o v r l d W 2 f m & ~ ~ h M e  
duogc, a f fo~~mim,  rrforrslrtion, a c a n  fenJa.th and &urd prxuces to cntvm sd atm 

13. &ir(orclninnanctc.)- ~ ~ t i n g P ~ e k n a C l n ; r l o r t b c s ~ b a b b o m ~ ~  
tbc dekgates. Differrat Gain may k e k e d  for c&r infomnl g-. Tbr C S r  k mpu& f a  
p w m s t o ~ u r a g ~ d n d ~ ~ ~ r b c ~ - i n r c r - r c u o m l p r i o d d t b e s u n d ~ a ~ .  

< 



44. Chlorofluorcalbons (CFCs) and Related Compounds W 
Thk family of anthropogenic compounds includes chlorofluorcarbons (CFG), bmmofluo~arbons (halons), me&$ 
chlomfoq carbon tetrachloride, mth$ bromide, and h~rochlorofluorcubons (HCFG). These compounds hav 
been shown to deplete stratospheric ozone, and therefore are tyficaily referred to as ozone depleting substanca. ?he 
m t  m n e  depleting of thee compounds are being phased out under the Montreal Protocol. 

c'- - 
,2- 

45. G a n  Development Mechanism (CDM) c -- ~ - 

?be tan of Anicle 12 currently describes more of an idea than an operational entity. HighIy innovative, it-has the' ii 
potend to meet the needs of both developing and indusuialized countries. It could help solve non-Annex I ne a < 
for capital for the financing of technology t m f e r  for clean, energy efficient economic development and for 
addressing enviromntal issues such as loss of biodivenity, while &o providing a lower cost, more flexible 
alternative for Annex I counuies to m e t  emissions reduction targets. " 

d 
'3 . 

According to Anicle 12 of the K p t o  Protocol the "purpose of the Clean Developmnt Mechanism shd be to ass&. 
Parties not included in Annex I in achieving sustainable developnunt, and in contributing to the ultirrrate objective of& 
the Convenrion, and to assist Pariies included in Annex I in achieving compliance with their quantified emissiorr- 
limitation and redunion commitments under Anicle 3." 'G 

T- J ' w  
46. Climate Change L, 
A change in ctrmte which is anributed directly or i n W y  to human activityht &en the composiion of the 

k 
a m p h e r e  and that is in addition to n a d  climate variability over comparable tLne periods. 

;I) .) 
L 

47. Climate Model r 

Luge and complex computer pmg- used to mathemaucally simulate global climate. They are based o 6 q  
rmthematical equations deriqed fmm our knowledge of the physics that governs the Ed-atmosphere syrtem ;> - - rn 
48. Cucontrol benefit refen to the additional benefits derived from an envimmnt  pofky that is designed t '- %.>- s control one type of pollution, while reducing tbe emissions of other ponutants as well. For example, a policy to reduce 
whoa dioxide emissions might reduce the combustion of coal, but when coal combustion is reduced, so too are th p? 
emissions of paticdates and sulfur dioxide. The benefits associated with reductions in emissions of pvtkulates an -- 

4 
sulfur dioxide are cwcontrol benefits of reduoions in carbon dioxide. ~ - 

f 
..,'& 

' 49. Cbgenention 
,-*. Q 

Y 
"' , . The use of d i e  heat fmm electric genention, such as exhaust fmm gas tnhines, f.ox,uther i n d u s d  pqoses  or - 

dLuict heating. < f 
c;r 

50. Command and contml regulation requires polluten to met  specific emission-reduction targets and eften 
t. q u k  the installtion and use of specifis of equipment to a u c e  emissions. . - 

5L Commibmnt Period c4 
'Ih comrnhment period, somrinms r e f e d  to as the "compliance period' or the 'budget period', is the tLrr fiun: 

3' p e n  to Parties to the Kyoto Protocol to m e t  their quantified emission limitation and rrduction co-~nentsc 
(QEIRG) established in Annex B. Under the K p o  Protocol the fmt commitment period is 2008-2012, dunng 5 
which h e  assigned amount (of emissions) for each Pany (on average, 5% below 1990 emission levek) included 
Annex I must be equal to or lower than the percentage listed lorn in Annex B multiplied by fie. J e* 
52. Committee of the Whole - Often created by a W P  to facilitate the process of negotiating text. When the 6 i 

Cornminee f i i h e s  its work it twns the ten over to the COP which f&s and then formdyadopts it during a J 
pknary session & 

Q 
i 

53. Confemnce of the Partics (COP) 
The a39 is the supreme body of the Convention. It currently meets once a par to review the Convention's progress. 
?be wold 'conference" is not used here in the sense of "metmg" but rather of "association" the Parties. 6 

ma -# I 



G k s l n r t  

~ ~ ~ ~ r s v m y b u c d u ~ ~ t l u t i r d t c n d r o ~ y m d d u s r m a i b c  
bmri (or cosls) or a0 cn*raJ polLy. 

55. ooP scssia'u 
Ibc~ust~shdtbc&e~a~drbcPurLr(a3P-l)mbddio&mnfrom28Mvtbco7+1%.rk 
d (COP-2) m Garv. frwr 8-19Jdy 1% tbc lhird ( 0 - 3 )  m K ) a o  f ~ o m  1 - 1  1 h a n k  1997. tbc famh 
(COP-4) m B- Aim f r a n  2- 13 November 1998. th fd~h ( W - 5 )  m Bonn i m m  25 Q ~ o k  to 5 N m r d r r  
1 9 9 9 . l o d t b c ~ ( a = P - 6 ) m ' I h ~ f n w  13-24Nmcmbcr.XW. 

.*?' i' *'..: 4-. 
58, Dcf&ratioo 
~ r c m o n l o f f - t s t . o d s b y ~ d b u m i n g t o p m v i d c h o d f a I g r k u h ; n l ~ ~ o r i ~ t d  
building shes, 4, mc, or by harvesting th urn for buJdmb nmaial or fud  

appba,mihory,ro+O~dk&,c~eknridryac.~.*pm~dentorbcpool(ordm 
toh)slbcrrfmahrlrmrrrtheccloamg.h&tbc,k-uthiapntooad~,rcoalpnm~~pbar 
and =&re m d  grr enrcrr p~peflus. 



61. Economies in Tnnsition 
See Countries wirh Economies in Transition 

. . 
65. Ecosystem is the complex of plant, d, fun& and microorgarusm cornrmuuues and their associated no& '& 
living environment intencting as an ecologicd unit. Ecosysterm have no fixed bounduies; instead, their panmeten ' , 
are set according to the scientific, management, or policy question bemg examined. Depending upon the purpose of @ 

analysis, a single lake, a watershed, or an entire region could be considered an ecosystem 2 
66. Emissions C r 
Ihe r e h e  of GHGs andlor their precunon (pollutants) into the atmosphere over a specified area and period of 3 
h. Emissions a n  also be released into w a t e m ~  (streams, oceans, etc.). i ; 

67. Emissions Budgeb 
See Assigned vnoums ' 

MI. Emissions kakage is a collcept often used by policymakers in reference to the p&m that emissions h d  a b a t m  acbieved in one location may be offset by increased emissions in unregulated locations. Such leakage can 
arise, for example, in the shon term as emissions in unregulated demand or timber supply, idhencing world prices \ - 
for tbese commodities and increasing the quantity emitted elsewhere; and it can arise m the longer term, for example, $ * 
as industries relocate to avoid contmls. - 
69. Emission Pcnnit $; 
A nomtnnsfi.;lbk, nonmdabk allocation of entitkment by a g o v e m n t  to an individual fm to emit a specified 
armunt of a subsrance. 

70. Emission Quota 

maximum total enkions and n n n d a t o w a l l t i o  of resources or assessments. 
?Ire ponion or shue of t o d  lllouable emirsions assigned to a counuy or gmup of countries within a fnnmmrk of $ 

7L Emission Reduction Units (ERUs) 
c 
' I 

E m i s s k  reduction units (ERUs) are uruts of Greqbouse Gas reducrions (or, portion of a connu)'r Assigned 4, , 
&t) that have been generated via Joint I q k d i ' i t i o n  under htkldl6 of the K p o  P m d  - as opposed to 
Gnifii Emission Redunion units (CERs) - whicb have been generated and cenified under the provirions of Anick E 
12 of the K p o  Protocol, the Clean Development Mechanism I3 , . I Q' Q 

72. Emission Standard 
% ;, 

A kvel of emission that, under hw, cannot be e x c d  

a .  
73. Emissions taxes are taxes levied on air or water emissions, u s d y  on a per ton bask. Emission taxes provide 
incentives for f i i  and households to r e h e  their emissions and therefore are means by whicb pollution can be &2 
contmlled. Ihe greater the level of the emissions tax, the greater the incentive to reduce emissions. kl L 

74. Emissions T n d h g  
The Kpto  Protocol, in Anicle 17, establishes a mechanism whereby (Annex I) Pvties with emissions commitments &? 
may trade their emission allowdnces wth other (Annex I) Panies. ?he a i m  is to impmve to o v e d  flexibility and &- w 
economic effriencyof nnking emissions cuts. 'Y 

75. Environmental Integrity Gmup 
Compmed of SwiueIluld, South Korea, and Mexico. 

76. European Union (EU) 4 '  
As a regional economic integration organization, the European Umon can be and rr a Pvty to the Gnvenuon; 
howver, it does not have a separate vote from r t s  memben. The EU can also be a Parry to the Protocol. Because a 

- 
3 t P  



m Ev?potnmpintion k ih bu d water from tbc sod bah by mpontion and by vrmpirop inan & + 
growilgio&sd;udrka aihrirtenpentwc. 

79. Ewc~ltivc B o d  
'Ih E&Boardd& W M  k atabbhedin Anidc 12 d& Kyno Prolocd AHamgb nmydduhnks. 
n n t c l p l o d t a n s d ~ a P c u i v c ~ u c n 9 t o b c ~ ~ & r o l c i r t o r q r n k c & b c d  
Ovem tbc aper*iornl entiks. shich 'ccI7iff c e d i  &ion rrducriom. 

.. 
P 

llQ Finial MecLnism B 
~ r d c ~ n d b ~ t b c ~ i r r o l e k t o v r m f a f & ; ; d ~ t o ~ c o a ~ d a m a ~ ~  
c o m m o P r l b P k , l m d e r t b c ~ o f t b c O D P . I b e G b h l E n ~ M t p k ' ~ ~ & b c m  . , .. 
arloiolaimbsii. . . .." ~ ., - ~ .. 
BL F k u ~ i M e c ~ x n i  
Rdm to ihe coopenrive topkmntarim mxhisna tmder the K y o  Plaocd Ooip Irqkmma~ion. 
iotnm&nl Emiuicms Tndiag and (ho Doebpmmr hkbakm) iDdudirg tbc mcioll d diffcmm&d 
cmmimnrr. 



88. Fugitive Emissions G'Os*uq; 
Fugitive emksions are intentional or unintentional releases of gases from anthropogenic activities such as 11 
pmessing, transmission or tnnsportation of gas or perroleurn In they m y  arke from the prcducti;i$ 
processing, transmission, storage and use of fuels, and include emissions from combustion ody &ere it does a- , 
support a producrive activity (e.g., flaring of n a n d  gases at oil and gas ~roduction facaties). 

4 

89. Fungibility 
Tbe inter-changeability of the emission reduction credits among the mechanism. 

90. Genenl Circulation Model (GCM) ~- 
A global, three-dimensional computer model of the c h t e  system, which can be used to simulate hunnn-induca 
climate change. GCMs are highly complex and they represent the effects of such factors as reflective and absorptivt - 
propenies of atmospheric water vapor, greenhouse gas concentrations, clouds, annual and daily s o h  heating, c c e i  i 
tempencum and ice boundaries. The most recent GCMr include global representations of the atmosphere, 
and Lnd swface. 

9t Genenl equiliblium theory demonstrates the adnntage of looking beyond fmr-stage effects. In th context oi 
climate policy, it implies that the various pvts of an economic system are interrelated and the net effm of an actiom- 
m y  be markedly different fmrn the initial (and mended) effect. 

92. Geognphic Information Sptems (GIS) are o r g m d  coUections of computer budwar, software, geognphc 
dam, a d  penonnel designed to e f f h t l y  capture, store, update, &pukte, + and &play an f o m  of , 
geographically referenced information. GIs is F i g  used by rmny reseamhen in the environmental frld to view a i  ' 
number of different ind~aton simultaneously as data 1a)en on a geographic grid. By associating data of an kinds w i t h 2  
points on a map, GIs can illustrate patterns and trends that mght otherwise be incomprehensive. For exampk, using 
GIs, a meanher can map d p k  health indicators at and around a spec if^ toxic waste site. b' 
93. Global Environmental Facility (GEF) 1 5  
The muhi-billion-doh GEF was established by the World Bank, the UN Development Progrunme, and &e UN 
Environment Programme in 1990. It opentes the Convention's "financial mectuoirm" on an interim basis and funds & 
developing count~ypmjects that have global climate change benefits. ~, \ .  3 

I - ,:<, ,ti? l .,,; : 1 ' 
94. Global Warming 

" 4 An increase' in the near surface temperam of the E d .  Global warming has & c u r d  in the distan~ past as the . 
result of natural influences, but the term ir most often used to refer to the &g predicted to occur as a result of , ! 
imrezred emirsions of greenhouse grws p? h 

*e 
95. Global Warming Potential (GWP) i 
Index cmted in the K p o  Pmocol that allows for equal compvLon of the various greenhouse pa It is the 
ndiative forcing that resuhr from the addition of 1 kilogram of a gas to the aumsphere compared to equal nnss of 
carbon dioxide Over 100 yean. rnethane has a GWP of 21 and nitrous oxide of 310. 4 . . 

I 
96. Gnndfathering of emissions permis ir a method by which permits for greenhouse gas emissions may be '- 
allocated among eminen and firms in a domstic emissions trading regLne according to their historical emirsiom. 4, 
Supporten of this method of emissions trading assert that this would be adpinismtively, simpk but r o m  c r i k  
vgue that this method wwld r e d  firm eith high historical emissions and ~nfairl~complicate enuyinto nnrtGar by 672 
new f m  and emitters. 4 

b - 
97. Greenhouse Effect 
The effect produced as greenhouse gases allow incomg solar radiation to pass lhrou$ rhe E d s  aunoaphere, pu' 4 
pment m t  of the outgoing long-wave infn-red radiation from the surface and lomr atmosphere fmm escapmg t b 
into outer space. ?hk envelope of heat-trapping gases keeps the Earth about 30"Canrmer dun if these gases did not 
&t. 



91). Gccnbocnc C;ycs (GHG) 
Any gas ha abslbrorb and odrr-emi infnml &ti00 m~o tbe ~ m a ~ b e m .  

99. C2iG Reduction Potcllthl 
PosribkrrhrdominanbrnmdGHGs (gura~ifiiiotuns of abr&errhnaordm-db.wErr 
&ssiom) rhi could bc rhLnd rhmyh tbe heed  rcchnologia and maurn. 

m. -Hot w 
Tamderdopdby&NGO~todcxr iberhdaf- ioaoiaaprrrduaamrraQ%to& 
a r a b 6 r b e d ~ p u . g m d t o u n d a t b e K p r o P m ~ m i d ~ a O r ~ a a d d -  
~ t o ~ c f i m n e ~ l r h a c b ; m b a i n I h e ~ ~ d ~ a o d & ~ m m i a m ~ i L n S r n  
tbe base y=at;d 1990, pdirial and uommic drcwmunccs such ir rh d i + d  -ard Ih duoLwn 
d t h S o r k c ~ h s c l c r u L e d m & i o o ~ ~ m s ~ c o u m r i a h a p l y o p a r d a n k r a P r d b d o v  
thir+amouQSundaAMan. .+' 
For exan& s k c  1990, f- Eman Bbc ramuis have upgraded rbck eoag # aod ipdunrvl 
proc~s~~-tbucbyrrn$hrginmrhbprrr~nirthkEk.I~rh~d~.thh-babrro 
c o m d  ahhio rbc EU 'bubbk'. Russia, and aber fomrr So+ rrpubiio, bmna. k am cmkim 
r r h r r o m a i b a r ~ m ) . d o m c a L l c l i o o d n d b c k t o m e c t ~ 9 i 6 o u + ~ a m -  
e m i r s a m r r h r r a a r . ~ a u d m q d i n p h r r . r h k w u i d n a k l o k n r , b . m d a a ~ ~ i b c  
~ u y ' 0 w n i n g ' t b e r c a c a r r r d u u o m , o r i h o c i l i r ' . c o u l d x l l l b a o ~ m a r i a r n ~ r i h l b n r  
rcducrioo rugeu. 
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107. Intergovernmental Negotiating Committee (INC) 
: t The INC nmt during fwe sesslons between February 1991 and May 1992 to draft the Convention; it met su  mom 

urner to prepare for W P l  before cornpletig its work m Febtuary 1995 r 

108. Intergovernmental Panel on (limate Change (IPCC) 
n e  IPCCans established in 1988 by the World Meteorological Organization and the UN Enviromnt 
It conducts rigorous swey ,  of the worldwide technical and scienthc litenture and pubkhes assessment repom 
are &ely rec+ as the most credible existing sources on clinrate change. The IPCC also work.; 
methodologies and responds to specific requests fmrn the Conveutjon's subsidiary bodies 

109. Internalizing the externality is an economic concept &ere the polluter directly bean the cost created by.&< 9 

pollution '3, 

1H). International emissions trading 
, 

See Emrrsions tnding 'e - - 
Ill. Inventory 
Typically, a national inventory is the register of sources and sinks of greenhouse gases in a pvtLuhr country. The'* mm 
UNFCCC calk for an P& to commit to "develop, update periodically, publish and n n k  adable  to the. 
Conference of the P& (WP) their national mventories of anthropogenic emissions by sowres and removals by' 
sioks of an Greenhouse Gases not contmlled by the Montreal Pmtocol and, to "use cornpanbk nmthodologies for ik m 
inventodes of GHG emissionr and removals". 

1l2. Imvenibiities refer to changes that, once set m motion cannot be revesed, at last on human scab. L 
1 

- 
1U. Joint Implementation 01) 4 U 
TIe K p t o  Protocol estabkhes a nuchu;rrn whereby a developed country can receive 'emissions reductions units" - 
when it helps to fiance projects that reduce net emissions in another developed counuy (imduding countries with + . .. 
economies in uansition). S o m  aspects of this appnnch are being tested as Acmrmes Implemented Jointly. a i I 
114. JUSSCANNZ $ .  

.. 
The nomEU i n d u s d i z d  countries s e t  as a group to discuss various issues; they are Japan, the US, Swiaeriand, 4 f 
Gnada, Aust& Nomy, and New Zealand. IceIand, Mexico, and the Republic of Korea may also attend &gs & 

115. Kyoto Mechanism 
I 

Economic lrmthanisms based on market principles that Panies to the K p t o  Protocol can use in an attempt to lessen 
te 

the potential economic impacts of GHG emission-reduction requiremenu. 'Ibry imhade Joint Implementation @ 
(Anwle 6), the Clean Developmnt Mechanrrms (Article 12) and Emissions Tnding (An& 17). a Cv 
The Kyoto Prmocol is an international agreement stmck by 159 nations anending the 'IhLd Confemce of Panies - 

(WP-3) to the United Nations Framework Convention on Climate Change (held I D e c e h r  1997 in K p o ,  Japan) 2 5~ 

to reduce worldwide emissions of greenhouse gases. Delegates to W P - 3  agreed to the fobwing spec& & 
i 

aec$qpai W - - ? h L r y  -eight developed countries agreed to reduce their emissions of six greenhouse gases. <: 
Cbktk!y, developed countries agreed to cut back their emissions by a total of 52% berween 2008 & 2012 from rri 
1990 levels. The six gases include carbon dioxide, mthane, nirrous oxide, and three a o ~ d a n n g i n g  fluorocarbons B$ 
not covered by the Montreal Protocol that banned global chlomfluorocarbons (h+fluo~~~ubons, perfluorocarbons I 
md sulfur hexafluoride). The European Union agreed to reduce their emissions by 8% below 1990 Ievek; the United &% 
States on to 7% reduction; and Japan agreed to a 6% reduction. Some countries, inchding Russia and Ukraine, ue not 



TheP~a4dnfvdd-&&r6nMud;r1e~rmrr , tha .ooe~~intofmc.  drrguirrcollluiahrcdn,. 
Annex B (devJopcd -) to mn ddferraGtd RdYCli011 wgnr for tklr  GtiG cnisiom d a k  to 1990 h t h  
by K)O8-2012. I t  am doped b y d  Pmk to the Chute Gavunion in K p t o .  Jaw. in Ilrrrmber 1997~ 

I I 

ll6. Leakage 
~ e b t b e i o d i r r n d f m d ~ i o o ~ + w w t n i i a c h n M ~ o a & m m i r r i m r c k r b c r r ( r ~  
fdhdsubniuaohdcro.*infudpiksdaliuinhrl~ekrbcrr).For~~~d 
f o m u ) . ~ , k a h g e a o b e & f d m J r u o c . p c v d k d a k c d r ~ ; a r b o a ~ ~ ~ t o  
CDM/A~JI~ projecu in bab fomvy and cocrgy scctorr, lnlPge o n  be a m d &UXS k k b g  
u d o m e a  Eirclmatmcn, inpqklfy de fd  bascfoc, inpropedydefii pmjm }if& or pro+ bad+. and 
;mPProprhtc P* &ign 

117. MAPPS d l  h a glob4 bidogial and geognpbiol modd which ~LRllun tk povolhl d vcgc~ation 
t f u t u o b e n p p o n c d a t m y ~ c m ~ c h r r w l d a ~ u r m s r c x t y s w c c 6 o r n e . l o r p m p n ~ f a M &  
Amlsp?urpror-soil 

1K Market Banien 
InJrcmtmd~e~,lhir~fartocoodkimr(nshapo6cpdLglfnoraakr)~impdcthe 
dfurm d cat-effeak tcchodogn or pmica  that c o d  &igxe GHG ankrk. 

M. Mitigation 
An;m~&invrvcmiooto&cdrrnirsiomormhurc&s~dgmnbaaep. 



F 
I V4. National communications - A central requirement of the Gnvention (and the Pmtocor) is that each Party '3 
must inform the d e n  about its nauonal c h t e  change activ~ues. Many developed countries have submitted them r ,  
second repons and developing countries have staned to submit their first. 

'. 125. National delegation - One or more officials who are empowered to represent and negotiate on behalf of their ,.- 
gov-nt. 

126. Newly-industrialized economies refer to regions, primarily in southeast Asia and the Pacific Rim, that h a v i 3  
experienced npid economic growth rates in the k t  several decades. These include the economies of h.kkFia: . 
Indonesia, South Korea, Taiuan, Hong Kong, and Singapore. d 

h 

V7. Nitrogen Oxides (NOx) v 

Gases consisting of one molecule of nitrogen and v+g numbers of oxygen atoms. Ntmgen oxides are produced m< 
the emissions of vehide exhausts and from power stations. In the atmosphere, nitmgen oxides can contribute to the i 
formation of photocbernical ozone (smog), which is a greenhouse gas. ?. 

US. Nitrous Oxide (NzO) k 
A pwerful penhouse gas emitted through soil cuhivation practices, espeually the use of c o m m e d  and organic C' 
fertiliw, fossil fuel combustion, nitric acid production, and biomass burning. Ihh GHG is listed in Annex A of the : 
Kyoto PmocoL 

k!! 
M. N*regncts Mitigation Options 
Ma- b e  benefits - such n impmved performance or reduced emissions of IocaVregiod pollutults, but ' ' 
excluding the benefits of climate change mitigation - equal or exceed their carts. They are so& known as -4 
' m u m s  worth doing anyway. 

k-: 
110. Nonltva~ities occur when changes in one w L b k  ause a more than propaionate impact on an OiherwLble. & 
Dl. Non-Gownunental -anizations (NGOs) 
Uvly relevant NGOs anend the climate tab as observen m order to interact with dehgates and the press and 
provide information NGOs must be non-pmfu and can include envLonmenJ groups, resevdr inrtiMions, business 
WpS, uld W & ~ ~ O N  o! urban and governments. 

- . - '2 
132. Non-Paw - A state that has not nSkd the Convention m y  anend t& as an observer. 

- .  
% 

133. Non-mwnue-nising instruments are environmental policies that do not rake revenue as a byproduct of their 
b' 

environmmtd regulation Tnditional command-and-control regulations are nBurevenue-rasing and stand in conuast && 
to to insmumnu like emission zxes which & revenw. I 

P .  

W. Obsemr - The COP and its subsidiary bodies nomdypermit observers to attend theirsessions. Observen t I 

rmy include the United Nations and its specialized agencies, the Intemauond Atomic Energy Agency, non-Parry 
states, and other relevant governmental or non-governmental organizations. @ 
135. OECD C' 
The organization for Economc Coopenuon and Developmnt consists of AustnIia, Austria, Belgium, Gnada, gpr 
Gecb Republic. Dc& Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, RepubIic of Korea, 
Japan, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland, Pormg4 Spain, Sweden, SwiuerLnd, 
T h y ,  the UK, and the U ~ t e d  States. 

~ h -  



U7. Particdate matter (PM) ir a form of air p o h i o n  dm indudcr s o q  d w  din and & 11 ha + 
a p p - I  effcco m rhhikymd apoMd ~urfxes, and can a n t e  or intcmdy bmlbiag d bcM pmblma .od W 
rocurcrmdprrnmnvedea& 

P W  
A s r t t e ( o r I c g a m l c c m o m i c ~ ~ ~ i o a s u c h r r  r b c E U ) h ~  qrra tobcboundbyaurr) ,dfnr  
which ihe -has mtued into fme .  

HI. Pdicies and Measurn 
Gunviamatdeddcr&~andmrrr f l r rstodopinordatorhicnlbcLemirsLar~Somcporrbk~ 
p&kr lad .rt;ich P a r k  could inplemca, am lined in rh K y o  Pmocd and cdTiAfa cwommik ' 
f a  mte'govemuud coopentpn 

P - Rrponiog referr to th provision d informuion on mcmurd projm GHC and o d G H G  imprrr. 



Verifwllion &fen to the assessmnt of whether the cahhted GHG reductions from a project a c t d y  occurred:. 
Verifiation ir essentially an audit ~edormed by a c e d i  third party. % 

P a Y 
147. Protocol - A pmtocol is hked to an exirting convention, but it is a repante and additional agreernem dut must 
be signed d ntifii by the Panies to rhe convention. Protocoli typically strengthen a convention by adding new, 2 , - 
more detiiled commitments. A. 

'F - 15 

r Q - 
148. Quantified Emissions Limitation and Reduction Commitments (QELRG) r;, rt 
Leg+binding t q e u  and Limetables under the K p o  Pmtocol for the limitation or reduction of greenhouse gas a emissions for developed countries. Also r e f e d  to as Quantified Emissions Limitation and Reduction Obiwives t 



M9. I(rdiitin Forcing 
A c h a n g c m ~ b r k D c r b m c c n o c o m I o g s o b r r d i r i o . a n d ~ a u g a i r g n l d n d n i m ~ ~ ~  
forcing robr cuhtbn to ih E d  uaJd conliouc to be approxima~ely equal to rbc i&rad ndirion 
rrnined f m i h  Ernh ibcddiran d g&c pa maps an i n c t r d  fmaDdtbcmld 
&kg i brL towm( ih surface and cmkg a mming influcncc @c, pi irc  ndri.c fo+ & 
incol&g Iobr nsptim d Ucml argoinb drrd ndiupo). 

150. I (ra~at iot l  
A f t r r s i g n i ~ t b e ~ w i h c P m o c d a c a m ~ y m a t r ; u i l y h , o h m d i h ~ d i . ~ a  
other kgkbncrc ?h i a u w ~ t  d nlililion mat be deprnbcd vith tk (ii I& - ih UI(kmlru 
G e n e 4  to stut + 9@lycomrrdovm to bccorrlg a Pmy. 

15L Rrfomstlrion 
R c l o l c ~ ~  Afforrnwim and D c l d  are s p d i i  nrnraord ia hick 3 3  d the K p o  Pmnocd n 
xtivi iakrmnbe comiducdintbculcuhtioodGrbmStodcr. ' lhscumirddDedmtbc~dihr 
1 P a = ~ f a E & a m l G r r e n b a n c G n l m c n c ~ n ' P h n i o g d f a c r p m h o d r r b i c b b r c .  
hntoIicany, p& coovrhrd Imrr  bu dlicb have been rmvencd to s o m  aba ou-. 

. . 
152. Rrgicmal C;rwpo ,: 
~ ~ r r r r R g i ~ m l ~ ~ ~ l i n ~ t o d b n n s ~ u a a n d m n r h p ~ ~ b u r n u m c m b a . r d ~ d l i c ; h ~ r m  
Africa, Ars Gmrrl d Earn E- (CEE), Ltio America and tbc G&&M (GR&Q. ami tbc Watrm 
Eumpc and W n  Gmrp (WEOG). . t' <: 1 :  6 -* 
153. Rcncrrbks 
Encrgy souma rhn am, arkhin a sbon timcfnm to the MI nmPd c)cla, ' "-. ami od - 
r u b o o t c c ~ N c b m s d u c m ~ , h ~ c r a n d v i n d ~ a d l a ~ ~ t n c h m b g a ~ u b r r  
biontw. 

155. Rc8rnue-recycling omur wbm tbc tcvcnv nkcd by an -.I&irtlrcdw&ocbn 
dirtonimurytups apummnt ckrrcir or k trbrrcd to bolaehddr. 

157. Second Assusnunt Report (SAR) 
ALroLoDvmnC]hmeQugc1995 ,~ IPOCsSARamrn inca ladmicacd~~fODOsdmaimmd~ 
. r a l d a i d c . I t ~ m L d s d , ' r b c b a L m d r v i d m c ~ e ~ ~ ~ r h n k b a ~ ~ n R m c r m ~  
c b e e  and collIhmd tbc rrubbiGy d 'ooqms' opionr and akr ranslf- suaegk fa c o a h k g  
&te dpnge. 

LSb SccmtaIiat 
SttMedbyimem60mI~~molrand~~p0osbkfor~Ibca3Pand~armmbopauPo.cbr 
secmariat nnker ancgunents for +, co+ a d  prrpucr rrponr, and cooldnia d aba mkvm~ 
i o t m ~ b o d n . T b e & t e O u o g e K u n u L t . & ~ W t o t b e U l i c d & .  

I ?  



159. Sensitivity is the degree to which a system will respond to a change in climatic conditions. a> 
L 

160. Sequestration 
Ibe  capacityto absorb c&n dioxide out of the air through the process of photosynthesis. 

16 t Sinks 
C 

Under the K p o  PRXOCOI, developed countries can indude changes in net emissions (calculated as emissions minus( ; 
removllr of COZ) from cenlin activities in the land-use change and forestrysector. Calculating the effects of s ""yg vegetation tends to absorb carbon dioaide from the atmosphere) is methodologically complex and still needs , 
to be c~vifid.  i~ - - 
162. Solar Radiation 5 
R7dLtion emitted by t k  Sun. Also known as sl~on-wave radiation. Solar radiation has a distinctive spectrum (i e.,,, 
range of wdvelengths) by the temperature of the Sun. The spectlwn of solar radiation n p r a d y  distinct& lu 

fmm that of infnred (q.v.1 or temtlial radiation because of the diiference in temperature between the Sun and the 2 
Ed-atnnsphere system . . 
163. Subsidiary Body k! w 
A committee that asskrc the Conference of the P&. Two permanent ones are defuted by the Gnwnuon: the i. 
Subsdivy Bcdy for Implementation (SBI) and the Subsidiary Bcdy for Scienrifi and Technok&ai Advice (SBSTA). 7 1 
-1 also established twm orher temporary bodies: the Ad hoc Group on the Berlin Mandate, which concluded its \el. 0 
work on 30 November 1997, and the Ad hoc Group on Article 13. Additional subsidmy bodies m y  be established as 
needed. i 

164. 'Subsidiary ~ o d ~  for lmpkmentation (SBI) Pa 
Makes recorrmpndations on policy and nnplementation issues to the COP and, if requested, oiher bodies. 

<*? - - 
165. Subsidiary Body for Scientific and Technological Advice (SBSTA) 

- '. m Serves as the lids between the lnformauon and assessment pronded by expen sources (such as tbe IF'@ on the one @ 
hand, and the poI;.ronented needs of the Q3P on the other kz 
166. S d f w  hexafluoride (SF6) a 1 
One of the six GHGs to be curbed under the K p o  Prorocol. It is Largely ,xed in heavy induruy to insdate hg&% 6 
vohage e + p m  and to assist in the manufacnuing of cabk cooLng syrem. It has a h e  G W  (23 900 tlms thdr 
of a over a 100 )ear horlon). 4 2 

k '  
a 

= - 
167. Suppkmentarity ,. . . , > 

Anick 17 s p e c i f i i  that d i n g  be 'supplemental" to domestic actions for thepwpose of mnedng p & e d  emirsio~ & 2 
limitation and redwtions under that utick. According to one point of view, supplemenruir)rshould be implemented : ; . 
by imposing a cap, or f i i  numerical mtriction, on the quantity of emissions ductions tbat can be achieved a- 
internationally, as opposed to via domestic actions and policies. The theory behind this perspective is that, in the 
absence of pressure to change production -and consumption patterns at home, countries with high energy intensities k? : I 
d n a  have an incentive to spur innovation and adopt new, cleaner technologies and practices. a-' 
168. Sustainable Development $ 1 . 
Sustainable Development is a broad concept referring to the need to balance the sarLfvtion of near-term interests mu 
with h e  pmmion  of the interesrs of future generations, including their need for a safe and beahhyenviro~nt-  &!? 
expressed by the 1987 UN Wodd Gmmission on Environment and Development (rbe "Brundthnd G d s i o n " ) .  , % 8  
sustaimbh development 'mets the needs of the present generation vithout compmmising the ability of future @ - 

sc genenuons to meet their needs'. 

' I  
O r .  

4 2  
m 



169. Tax-interaction effect a n  omu rhcn urwoommulpotim. Nth a . . 
cawmurml tu system i n a n  llus effm is tbc cost d he ovrnn Rdunan io 
by emrvmmmtll p o k .  ahLh mcrbate th drrtonmmry effms of p e a i s k g  tl.a oo & w F  

11.-.1_ 

m. TccIuwhgy Tnmkr - -; 
' ~ h b r a d i c r d p - ~ t b c ~ d ~ n o ~ , - ~ g ~ o o d r u r n q g n ~ f a r n ~  
h t i n d t o t b c s p ~ d ~ f o r Y b ~ t o o r ~ ~ c ~  l o r n m c n p t o B c t h .  
brooder1 and mat indusk c m r p  p i b k ,  thc Rcpon UPC4 uses the 4 \nmM to moopm t u b  &=an 
d tech+ and c00p"tao x m s  and within counlrls. 

VL Third Asscssmcnc Rcpolt (TAR) 
'Ihe~s?bird~suaRcponisapnedtokf&iohuMOOd~plbhrbedm+m~. 

VLUmbtrIhGoap 
Ucbdh ~ m u p ,  whib -ed at K p o  and d u d ,  bnngr t b c m  - crpup S* 

tog& wih the b u n  Fedention atxi &. - 

V& Vubrnbiiity 
The degree to 7FfiiCh a s~ tern  is suscepubk to, and m b k  10 copc with, m j d x q e  or hum 



6.i 
Glossary 

177. Voluntary Commitments - D u ~ g  the Kyoto negotiations, a dralt vtide that wuld have permitted develop&-! 
c-uies to vobtary adhere to legally biding emissions targets was dropped io the final hours. ?his Lsue renmiw I 

i n p a a n t  forsom negotiaron and may be discussed in Rucnas Aires. % 
178. Voluntary Mcasu~ts  t .  ri 

Mevurer to reduce GHG emissions that ue adopted by f m  or other anon  in the absence of govern- T-3. mandates. Voluntary nxasures help make ~Jhte-friendly producls or praresses more read$ available or encourage 
constunen to incorponte environmental values m their nnrket cho~ces. c ;  - 

i -  
179. Water Vapor (HD) y - .- a 
Most abundant GHG. Anthropogenic activities arc not ~i~nificantlyincreuing its concenuation, but warning leads t e  
a ~ositive water vapor feedback 7he concentration of water rapor regulates the tempenture of the planet, in pan,- - 
because of its relationship with the atmosphere and the water cyle. 'Ji w 




