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GHG Emission Reductions through grid connected higlefficiency power generation

Version 03, January 04 2010

A.2. Description of theproject activity : ‘

Coastal Gujarat Power Limited (CGPL) has proposedridertake the new grid connected fossil fuel
fired power plant in Mundra using a less GHG intemsechnology i(e. coal fired supercritical boiler),
which would result in reduced consumption of fodsiel compared to conventional sub critical
technology for thermal power generation.

CGPL is a wholly owned subsidiary of The Tata Po@empany Limited. The Tata Power Company
Limited (TPCL) is recognized as India’s largestvpte sector power utility, with a reputation foudt,
built up over nearly nine decades. Led by a powerfiion, TPCL pioneered the generation of elediric

in India. Today, it is the country’'s largest priegblayer in the power generation sector. It hasguow
generation stations located in Mumbai, Jojoberariitand) and Karnataka. TPCL has an installed
power generation capacity of over 2300 MW. Its csifeed power generation portfolio facilitates the
company in producing reliable and quality energgnilicant amongst its many achievements are the
installation and commissioning of India’s first 580N unit (at its Thermal Power Generating Station,
Trombay), the 150 MW Pumped Storage Unit at itsddy@enerating Station, Bhira, and implementation

of various environmental control systems like tivstFFlue Gas Desulphurization plant in Inéia

Purpose of the project activity

The proposed project activity (installed capacityamund 4000 MW) will be a super-critical coaleftr
power plant which will have higher generation aéficy (about 43.8% as compared to sub-critical coal
fired power plants having average generation efficy of around 30.06%(please refer Table AO in
Annex 3) presently operating in India. The eledyicgenerated will be evacuated through the
local/regional/national grid.

The project activity involves steam generationugdes-critical condition (output condition at maieam

header: steam temperature of 568.5nd pressure of 255 kg/€émand subsequent generation of power

! Estimated as per the gross station heat rate (k@B#/kwh) for the power plant to be installed anthe project
activity
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through condensing type steam turbine. Due to thgerscritical conditions, the efficiency of steam
generation through super-critical technology isngigantly higher than that of the conventional sub
critical technology (which typically operates irdlan condition at 169.27 kg/émmain steam pressure
and 538°CP%). Higher steam generation efficiency and hencaeéiigverall cycle efficiency will lead to
lower specific coali(e. fossil fuel) consumption.

Therefore, the project activity fulfils the follomg objectives:

-Reduction in GHG emissions due to reduced congompf fossil fuel

-Conservation of depleting non renewable natursbueces like coal

-Bridging the demand-supply gap of electricity imdia by enhancing installed capacity base of the
regional/national grid and hence contributing tdigattion of energy security and energy-GDP concerns
-Promotion of sustainable economic growth througkirenment-friendly and higher energy efficient

technology

Salient features of the proposed project activity

The proposed project activity will have a nominadtalled generation capacity of around 4000MW (5 x
800 MW units). Under the project activity a oncestigh type coal fired Benson Boiler will be used.
The boiler will generate steam (hereafter refert@das ‘main steam’) at super-critical conditions of
256.05 kg/crh (abs) pressure and 568 5temperature and reheat stéaha temperature of 595@ At
super-critical condition, the fluid conditions elimate the requirement of re-circulating boiler.
Maintaining the steam parameters at super-critozadditions will increase the efficiency of overall
power generation cycle of the super-critical popkant over that of a sub-critical power plant. hdia
the generation efficiency of a typical sub-critipawer plant is around 30.06% (please refer to g &6l

of Annex-3, however for the purpose of baselinession calculation a more conservative efficiency
value of 35.1%has been considered) whereas the super-criticahtdogy offers generation efficiency
of around 43.8%. Higher generation efficiency would result inver fossil fuel consumption and thus

less GHG emissions.

2 Source: http://www.cea.nic.in/god/opm/Thermal_Berfance_Review/0607/SECTION-13.pdf

3Source: Mott MacDonald & British High Commissionpiet: “India’s Ultra Mega Power Projects-Exploritiee
use of carbon financing”, October 2006, page S-3

* The steam after passing through the HP turbinetisated in the reheater before passing throughPth® turbine.
This is referred to as the reheat steam. Refeigtar& 2 (part marked 3).

® http://www.cercind.gov.in/Final_Tariff.htm

®Source: Detailed Project Report of UMPP Mundra preg by TCE Consulting Engineers Ltd
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Thus the proposed project activity will reduce foisel combustion for the generation of same antoun

of electricity and thus contribute to mitigationgibbal warming.

Project’s contribution to sustainable development
The contribution of the proposed project to theangable development of India is elaborated under t

following four pillars of sustainable development:

Economic sustainability

The proposed project activity of 4000 MW ultra memmaver project will help in mobilizing significant
amount of investment in the region of project attiwhich will spur economic growth through
multiplier benefits.

India’s non-coking coal imports for 2006-07 are21Million Tons of codl. Approximately 57% of coal
imports are used for power generation purpose.hidteer efficiency power generation will contribute
increased availability of coal — a depleting nonewwable resource and hence make it usable for other
applications. Savings of coal resources will resnlreduced import of non-coking coal and hence
savings on account of foreign exchange outflow. Ppheposed project activity will reduce the peak
demand deficit and energy deficits in India andre¢bg contribute to the infrastructural and economic
growth. The most striking sustainability aspectttod project will be the immense contribution of the
project to enhance energy security of the countiy @ntribute to GDP growth. Industrial growth will
be accelerated due to increased availability ofgyomv the region. The proposed project activityl wil
also generate significant amount of local employimanconstruction, commissioning, operation and
maintenance of this ultra-mega power project ast areate opportunities for self employment. The
equipment suppliers and other service providetbegoroject would be benefited economically because
of the proposed project activity.

Furthermore, it is worthwhile to mention that ireteurrounding areas of the project activity CGPL wi
facilitate in developing basic infrastructure likemmunications, schools, medical facilitie which

will benefit both its employees as well as the Iquapulation.

Environmental sustainability
The proposed project is a part of the governmeinitgative to promote environmentally efficient
technologies for sustainable growth. This ultra enpgwer project based on super-critical technolegy

a novel initiative which will result in lower GHGrassions as compared to prevailing, less efficomat

7 Source: Provisional Coal Statistics, Ministry of GoaD07-08, Page 4itp://www.coal.nic.in/provcoalstat0708.pdf
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based subcritical power generation technology. Buehigher efficiency of power generation the
proposed project activity would reduce amount ail@mbusted and thus avoid emissions of @

other air pollutants (SPM, SONOX) in the atmosphere.

Social sustainability

The proposed project activity will benefit the lbecaral community by high employment generation
(both direct and indirect) and strengthening ofi@dafrastructure in the region. It will also coibiute to
improvement of the power deficit situation theretmproving the quality of life in several parts afral
and urban India. It would facilitate accelerateghliementation of rural electrification initiatives india
due to higher availability of electricity.

Well known multilateral financial institutions AsidDevelopment Bank (ADB) and International Finance
Corporation (IFC) as part of the requirement ofirthending process have carried out environmental-
social sustainability assessment of this propodé@d Wega Power Projecthe project activity is being
developed in compliance with IFC’s Performance 8ads on Social and Environmental SustainaBility
Similar assessments conducted by Asian Developniank also indicated the strong social

sustainability aspect of the project actiViffhe document is attached in Appendix 4).

Technological sustainability

The super-critical technology to be adopted by phgject activity has wide replication potential in
various upcoming mega and ultra-mega thermal pgwejects of India. Furthermore, the technology
employed being the first-of-its-kind in the scale4000 MW in the thermal power generation sector of
India the project activity will result in capacibuilding and development of new skills and knowlkedg
base for development, commissioning and operatiaspécts of this technology in India by virtue of
exposure to various aspects of this technologythAttime of project conceptualization/bid submissio
for the project activity, there was no other supgoal power plant in India and this is the fikgtits-
kind power plant in India in terms of technologyasize.

Innovative technologies are key to successful agraént of industries; in view of that proposed pobj

activity will demonstrate an excellent example odss border transfer of expertise in thermal power

8http://www.ifc.org/ifcext/southasia.nsf/Content/SﬂstﬁjProject?Open Document&UNID=1584EA74DA3979AB852503068
47BB

® “Initial Poverty and Social Assessment’ and ‘Resettiet Planning Document;: Project No: 41946, Asiavdédopment Bank
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generation sector of India which will result in ther investment and efforts in technology developime
and deployment. Such technology will reduce oveeaNironmental impact of the power generation

sector of India.

A.3.  Project participants:

Name of Party involved Private and/or public entity (ies) | Kindly indicate if the Party
project participants involved wishes to be
considered as project
participant (Yes/ No)
Government of India (HogtCoastal Gujarat Power Limited No
Country)

\ A.4.  Technical description of the project activity \

\ A.4.1. Location of the project activity \

\ A4.1.1. Host Party(ies): \
India

\ A4.1.2. Region/State/Province etc.: \
Gujarat

\ A4.1.3. City/Town/Community etc: \

Mundra Taluk of Kutch District

A.4.1.4. Detail of physical location, includingnformation allowing the

The proposed project activity will be located isite near Tundawand village in Mundra Taluk, Kutch
District of Gujarat. The site is about 75 km frohup airport, 85 km from Adipur railway station agé
km from Mundra port. The latitude and longitudenofth-west corner of plant site are®22’ 48" N and
69° 30’ 58"E respectively.
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The project activity is a large scale potential Cvbject, which fits into the Category 1: Energy

industries (renewable-/ non renewable sourcesgrd jst of Sectoral Scope¥:

The project activity will adopt power generatiochiaology using steam at supercritical conditione Th

“critical point” refers to a thermodynamic expressiwhere all three states of a substance coexist. T

10 Reference: http://cdm.unfccc.int/DOE/scopes.html
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critical pressure of water being 225.35 kgicthe steam above this pressure will be at suptcair
pressure and below the critical pressure the steiihe sub-critical.

The technology of the super-critical boiler différem that of the sub-critical boiler. The supeitical
boiler is a once through type of boiler unlike suliical boiler where water and steam remains in
saturated condition in the boiler drum and wateresirculated for generation of steam. The once
through boiler does not require any circulating pusn drum except for boiler feed water (BFW) pump.
Energy required for circulation is provided by feed pump.

Supercritical cycle is described in the followinggtam, (Figure 1), point 1 indicates the supetieai
steam conditions. After expansion through the Higbssure (HP) Turbine, at point 2, steam enters the
re-heater and then into the Low Pressure (LP) TerkFrrom points 4 to 5, the steam condenses to form
saturated liquid. It is then mixed with make up evatf required and pumped to a deaerator. TheeBoll
Feed Pump pumps the water from the deaerator toditer.

Figure 1: T-S diagram for super-critical Rankine Cycle

1-2 HP Expansion Turbine 5
2-3 Reheat

3-4 IP/LP Turbine Expansion
4-5 Condenser

5-6 Low pressure Feed Water Heating | Pressure

6-7 Feed water Pumping 225.35 kglerh
7-8 High pressure Feed Water Heating
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Saturated
Vapor

Entropy s
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Figure 2: Super-critical Rankine Cycle
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The proposed project activity will involve setting of 5 Nos super-critical coal fired power genierat

units, each of which has 800 MW (Nominal) capaqygviding a total installed capacity of 4000 MW

(Nominal). The steam generator (SG) would be orweugh type of Benson boiler and would be

designed for firing with specified coal as mentidrie Annex 3. The SG would be radiant, two pass

design, single reheat, balanced draft and semooutype. The parameters for the SG are as below.

Table 1: Parameters for Steam Generators (Boiler)

Parameter Value

Super heater outlet pressure 256.05 k@lem
Super heater outlet temperature 588.5

Super heater outlet flow 701.6 kg/s
Re-heater outlet pressure 61 .&§cnt (a)
Re-heater outlet temperature 59%C1
Re-heater outlet flow 559.7 kg/s
Feed water inlet temperature to economizer %795

The water wall would be spiral wound plain tubethwiertical tubes over the spiral water walls.

The steam parameters at the condensing steameugbirerator (STG) inlet will be as below.

Table 2: Parameters for Steam Turbo-Generator

Parameter

Value

Pressure

246.97 kg/crm(a)
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Main Steam temperature 565°C
Reheat Steam temperature 593°C

The STG and SG would be designed for sliding pmeseperation, which would increase turbine cycle
efficiency and reduce boiler feed pump power corion.

As mentioned in the previous section super-critpalver plants can achieve generation efficiency of
around 43.8%. Higher generation efficiency leadstite environment friendliness of super-critical

technology in terms of its potential to emit loweHG emissions compared to the sub-critical power

plants of same generation capacity.

Operating Years CO, Emission Reductions
(tonnes of CQ)
January 2011-December 2011 1136466
January 2012-December 2012 2651754
January 2013-December 2013 2841165
January 2014-December 2014 2841165
January 2015-December 2015 2841165
January 2016-December 2016 2841165
January 2017-December 2017 2841165
January 2018-December 2018 2841165
January 2019-December 2019 2841165
January 2020-December 2020 2841165
Total estimated reductions(tonnes of CQe) 26517539
Total number of crediting years 10
Annual average over the crediting period of 2651753
estimated reductions(tonnes of CQe)

There is no public funding available for the progmgroject activity.
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SECTION B. Application of a baseline and monitorirg methodology

Title: Consolidated baseline and monitoring methodolagyneéw grid connected fossil fuel fired power
plants using a less GHG intensive technology

Reference:ACM0013, Version 02,
http://cdm.unfccc.int/UserManagement/FileStorage¥8F_AM_JD73SPVZEDDNG61Y8M6WFC7WIOBMNRN

B.2 Justification of the choice of the methodologgnd why it is applicable to the project

The methodology ACM0013, Version 02 is applicalde‘new electricity generation plaritend thus
can be considered for the proposed project activitger consideration since the proposed project
activity of CGPL involves development of a greelfjecoal based power generation plant using super-
critical technology which will supply power to théestern Regional Grid of India.

Further, the project activity meets the applicapitriteria of ACMO0013, Version 02 as under.

“The project activity is the construction and opgom of a new fossil fuel fired grid-connected
electricity generation plant that uses a more @&fit power generation technology than what would
otherwise be used with the given fossil fuelThe proposed project activity of CGPL involves
construction of a new super-critical coal fired gpovwplant at Mundra. The project activity uses super
critical technology which is more efficient tharetbonventional coal fired sub-critical power getiera
technology which is the established and prevaipingctice in similar social, economic, environmental
and technological circumstances. Out of the toB3R29 MW of installed power generation capacity in
India, 71121 MW are thernfaland all of them are based on coal fired subctitieshnology (as on
31.03.2007). As mentioned above the average gémerefficiency of a super-critical coal fired power
plant would be around 43.8% while that of a sulbigai coal fired power plant is around 30.06% in
Indian context and therefore it can be reasonalgyed that the project activityises a more efficient

power generation technology than what would othseviie used with the given fossil fuel’, ceal.

™ http://www.cea.nic.in/power_sec_reports/Executiemmary/2007_03/6.pdf
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“The project activity is not a co-generation powgant”- The proposed project activity generates only
power and is not a cogeneration power plant. A easthg type turbine will be used in the proposed
project activity. The turbine will operate at a gsare of about 246.97 kg/énga), main steam
temperature of about 566 and reheat steam temperature of abou’693

“Data on fuel consumption and electricity generatiaof recently constructed power plants is
available.”- The relevant data/ information on electricity gexten and fuel consumption are available
with Central Electricity Authority (CEA), Govt. oindia and the same have been used by CEA for
calculation of baseline emission factor which hasrbpublished by CEA The same factor is used by

the project proponent to arrive at the baselinessimins for the project activity

“The identified baseline fuel is used in more tf@9%6 of total generation by utilities in the geognagal
area within the country, as defined later in thetmoelology, or in the countfy To demonstrate this
applicability condition data for latest three yeashkall be used. Maximum value of same fossil fuel
generation estimated for three years should betgraaan 50%”
-The identified baseline fuel is coal which is ugednore than 50% of total generation by utilitieghin
India. Data for latest three years have been doatow.

Table 3: All India Electricity Generation Data in GWh

2 For the purpose of demonstrating compliance with dpplicability condition the geographical area tabe limited by the
physical borders of the host country and cannoétiended to neighboring non-Annex | countries, eifesuch an extended
geographical area is used for the calculationlmérachmark emission factor.

12 As per CEA website (http://www.cea.nic.in/plannitdm.pdj, “The CQ Baseline Emission factor for coal based
power units as applicable to new coal fired powengrating units with supercritical steam paramethes been
worked out as 0.941 tCO2/MWh ( based on net geioeratfor the year 2007-08. The calculations aresd on
CDM Executive Board approved methodology ACM001B8 04e“ New Grid connected fossil fuel fired power
plants using a less GHG intensive technofodyhe calculation procedure followed in ACM0013rsien 01 and
ACMO0013, version 02 are exactly same. As the ptogetivity follows the methodology ACMO0013, versi®2,
hence the same baseline emission factor has bedrhese.

13 http://www.cea.nic.in/planning/cdm.pdf
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All India Energy Generation Data
Generation (GVWh)

Type of Generation 2006-07" 2005-06 2004-05°

Coal 452168 .41 425775 28 424244 06

Gas+Diesel GE207.38 62117 .66 G4084 28

Total Thermal 2749914 497214 48607548

Hydro 11335877 10129313 24510.38

Muclear 18606.75 17238.89 17011

Total 659464.66 G15746.02 S8T696.86

% of coal in Total

Generation G8.57 69.15 72149

% of gas+diesel in

Total Generation 10.04 10.09 10.90

"http it wewr. ced.nic.in/god/opmiMonthly_Generation_Report18col_07_03.pdf

* Source: hito:www.cea.nic.infoower_sec_reporis/general_review/0405/ch 3. pdf

It can be concluded from table 3 that coal is ws®d fuel in more than 50% of the generation igditn

India. Thus coal has been identified as the basdlial for the proposed project activity.

| B.3.

The spatial extent of the project boundary incluttes power plant at the project site and all power
plants considered for the calculation of the bageGCQ emission factorgFg_ co2,. In the calculation of
project emissions, only G@missions from fossil fuel combustion in the pobjelant are considered. In
the calculation of baseline emissions, only,@issions from fossil fuel combustion in powernp{a)

in the baseline are considered.

The project boundary is described as below.

Table 4: Overview on emissions sources included or excluded from the project boundary

Source Gas Included? Justification / Explanation
Power generation inCGO, Yes Main emission source.
© baseline CH, No Excluded for simplification. Thig
5 is conservative.
< N,O No Excluded for simplification. This
@ is conservative.
On-site fuel CO, Yes Main emission source.
g ‘E combustion in the CH, No Excluded for simplification.
§'§ project plant N,O No Excluded for simplification.
o
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According to the methodology, the project boundemgiudes the top 15% coal fired power plants
constructed in the last 5 years, operating in Indith a capacity of 500 MW at base load. Besides¢h

power plants, the proposed project activity at Mand also included in the project boundary.

B.4.  Description of how the_baseline scenaris identified and description of the identified
baseline scenario:

In the context of identification and establishmeftbaseline scenario it is worth mentioning that
according to the approved methodology (ACMO0013,suer 02) followed in this PDD, “A power plant

is a facility for the generation of electric powesm thermal energy from combustion of a fuel. &se
where several power generation units have beealliedtat one site in a single location, each umiusd

be considered as a power plant.” Therefore, eadheB00 MW super-critical technology based unit
(project activity case) or 500 MW sub-critical unifbaseline case) have been considered as separate

power plant for subsequent discussion on emis&duaation and baseline computation.

Step 1: Identify plausible baseline scenarios

As stipulated in the methodology the identificatmmalternative baseline scenarios includes albjibes
realistic and credible alternatives that providepats or services (e.g. peak vs. base load sejvices
comparable with the proposed CDM project activitycluding the proposed project activity without
CDM benefits),i.e., all type of power plants that could be constrdctes alternative to the project
activity within the project boundary, as definedtl® section “Project boundary” and in Step 2 & th
section “Baseline emissions” below. As mentionedieafor discussion on baseline each of the 5x 800
MW super-critical coal fired unit located in a sieadocation have been considered as ‘single power
plant’. Also, the identified alternative scenaries, mentioned below, involve all relevant powempla
technologies that have recently been constructedr@runder construction or are being planned (as
documented in Report of the Working Group on Poleerl1th Plan (2007-12), Volume II, Ministry of
Power, Govt. of Indi).

To arrive at plausible baseline options, the follmyvdefinition of fossil fuel type has been usedpas
the methodology (page 6 & 7, ACMO0013, Version @2)ssil fuel types in relation to the project adjjivi

and baseline scenario are defined in the folloveiatggories:

% http://planningcommission.nic.in/aboutus/commite&grp11/wgll_power.pdf
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* Coal

e Oils (e.g. diesel, kerosene, residual oil)

* Natural gas;
The following Alternatives have been identified arthlyzed as below.
Alternative 1. The project activity not implementedas a CDM project
This alternative involves implementation of the pwsed project activity but not as a CDM project
activity. The generation efficiency of the supeical technology based coal fired power plant rsuaid
43.8% and according to Central Electricity Reguiatbommission (CERC) depreciation guidelines the
technical lifetime for coal based generation progssets is 25 years. This alternative is in ccangle
with all applicable local and national laws andulagjons and hence is considered further for arg\at

the baseline scenario.

Alternative 2. Power generation using coal-fired so-critical power generation technologies

In absence of the project activity coal fired suiti@al power generation technology could have been
adopted for providing similar services. In thiseathe power plant will continue to emit higher qity

of GHGs due to lower generation efficiency of suiti@al technology. The average heat rate of a
subcritical coal fired power plant in India is 286Cal/kWh (Ref: Table A0 in Annex 3) which gives an
efficiency of 30.06% (Table AO in Annex 3and as @&ERC® guidelines, depreciation for coal based
generation assets is 25 years. Coal based subtpbever plants are typically used as base loatata
(used for more than 3000 hours equivalent and 34 [2@ad factor) as is evident from the table below.

Table 5: Plant Load Factor for Coal based Power Plats in India*’

Unit 2006-07[20035-06 |2004-05
Generation GWh 452168.41( 425775.3|424244 08
Installed capacity MW 71121.38 [ 68518.88 | 6772087
Load Factor %o 72.38%| T70.94%) T1.44%

This alternative is in compliance with all applitalbaws and regulations of the country. This akiirre

has been considered further for arriving at thelaes scenario.

15 http://www.cercind.gov.in/070104/appendix_2.doc

16 http://www.cercind.gov.in/070104/appendix_2.doc

7 http://lwww.cea.nic.in/power_sec_reports/generaiere/0405/ch2.pdf,
http://www.cea.nic.in/power_sec_reports/executivenmary/2006_03/6.pdf,
http://www.cea.nic.in/power_sec_reports/Executivenghary/2007_03/6.pdf,
http://www.cea.nic.in/god/opm/Monthly_Generation_Befi8col_07_03.pdf,
http://www.cea.nic.in/power_sec_reports/generaliengid405/ch3.pdf
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Alternative 3. Power generation using energy sourse(natural gas) other than coal

As an alternative to the project activity, natugaks based power generation could have been opted fo
providing similar services. Gas based power gergras used as base load stations (used for mare th
3000 hours equivalent and 34.25% load factor) asigent from the table below.

Table 6: Plant Load Factor for Natural Gas based Paer Plants in India'®

Unit 2006-07[20035-06 |2004-05
Generation GWh 63718.61| 60127.98( 61524.66
Installed capacity MW 13691.71 | 12689.91 | 11909.52
Load Factor %2 33.13%| 34.08%| 3557%

In this case, the power plants will emit GHGs a&ged with combustion of natural gas. This altarmat

is in compliance with all applicable laws and reguns of the country. However, this alternative is
associated with some barriers which will prever timplementation of this option. Given the deficit
situation of natural gas supply and the availalvtgeation of long-term natural gas price it is ksly
that any new thermal power generation capacitiedaune of 4000 MW will come up with natural gas as
fuel™. Furthermore, there is no gas supply infrastrecawailable in the existing project site at Mundra.
According to Planning Commission, Ministry of Pow&ovt of India, “Although gas is relatively a ctea
fuel, at present there is uncertainty about thelabitity, period of availability and price of ga€@nly

2,114 MW gas based capacity has been planned tor8YXear Plan of India where gas supply has

18 http://www.cea.nic.in/fpower_sec_reports/generaies/0405/ch2.pdf,
http://www.cea.nic.in/power_sec_reports/executivenmary/2006_03/6.pdf,
http://www.cea.nic.in/power_sec_reports/ExecutivenBary/2007_03/6.pdf,
http://www.cea.nic.in/god/opm/Monthly_Generation_Befi8col_07_03.pdf,
http://www.cea.nic.in/power_sec_reports/generalierei0405/ch3.pdf

19According to the report of Working Group on Pettote and Natural Gas for Xlth Plan (2007-12), [Refari?ling
Commission, Govt. of India] there is a natural gasydnd—supply gap (shortfall in supply) to the ext#r67.98 MMSCMD in
2007-08 which may fall to 42.81 MMSCMD in 2008 — @g:cording to the same projections, from this levleé gap would
increase steadily to 91.13 MMSCMD by 2011-12. Atserd in India, only the industries in Power andilfeer sector and
small-scale users deserve the supply of Governmemuilated natural gas under Administered Price Meidm (APM).
According to a policy document (L-12015/5/04-GPd{fi)Ministry of Petroleum and Natural Gas the poaed fertilizer sector
and some other specific units will receive NG sy@mainst their existing allocation. Also, in cageeduction in availability of
this gas in future, the supplies to APM consumeuldidoe reduced on a pro-rate basis. The projegqrent — CGPL does not
have any existing allocation of NG. Tata Power Camypamited has an existing allocation of 1 MMSCMD ialh is not even
sufficient to run their existing 128 MW gas basegyacity. Furthermore, considering the declininguvag of APM gas supply
in future (Ref: Crisil Research Natural Gas Updateoveétinber 2007) it is highly unlikely that the 4000A\br nearing power
generation capacity would come up based on APMsgpply.

Even if it is assumed that the project proponetit imiplement 4000 MW gas based power generationgtiee supply required
can be partially met through RIL KG D6 field (locatm the eastern coast of India) which is expetbestart production from
2008 onward. In Gujarat, the cost of generatioele€tricity from this gas is estimated to be Rs.kWh which is higher than
the cost of generation from domestic coal. (Ref: CRI&cument: Impact of RIL's KG gas price on end-usegment). The
power tariff being low in the merit order for Gugaiit will not be a viable option for the projeatoponent to generate power
from KG basin gas supply.
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already been tied up.”(ReReport of Working Group on Power for 11th Plan, [@eoh for Power and
Generation Planning, Ministry of Power, Govt. odlilif°)
Two important policy guidelines for natural gadimgition are the Integrated Energy Policy (2668)nd
Natural Gas Utilization Policy (2008-draft releasmutl is under finalizatiof The Integrated Energy
Policy (2005) of India projects the gas supply défin India and highlights the fact that no newsga
based power generation capacity can be installddrisuch gas deficit situation.
According to the draft natural gas utilization pglireleased by Ministry of Petroleum & Natural Gas
the following would be the order of priority forl@tation of future natural gas produced:

-Fertilizer

-Petrochemical,

-Existing gas-based power projects with public @eahdertakings,

-City gas distribution projects,

-Other industrial users like steel

-New gas-based power units etc
If this draft policy is implemented as per the pated sectoral priority, it would impede the
implementation of any new gas based power generatigiect in the country till the gas supply defisi
met. Therefore, the feasibility of natural gasiedition as fuel for power generation (to the turie o
4000MW) seems to be rather weak and the feasibiktbuld depend upon the priority sector
categorization, gas availability and affordabibityd associated infrastructtfte
Natural gas may be utilized in power plants basedhe technologiesiz. Advanced Class Combined
Cycle Turbine technology and E-Class Combined Cyelebine technology. The average efficiency of
the Advanced class turbines is 46°8%nd that of the E-class turbines is 44.f0%s per CERE
guidelines regarding the depreciation of the progassets, technical lifetime of the gas based géioer

stations is 15 years.

20 http://planningcommission.nic.in/aboutus/commite&lrpl1/wgll power.pdPage 20 of Chapter 1

2L http://planningcommission.nic.in/reports/genreg@imgpol. pdf

22 http://www.infraline.com/ong/NaturalGas/Utilisati@raftPolPaperUtilisNatGas-Mar08.htm

% Source: http://www.financialexpress.com/printews®266083/

24 Source: http://powermin.nic.in/indian_electricisgenario/national_electricity_policy.htm

% Source: Page - 12, Central Electricity Regulatory @isgion (Terms and Conditions of Tariff) RegulatioP804 -
http://www.cercind.gov.in/13042007/Terms_and_cdodg_of _tariff.pdf

% Source: Page - 12, Central Electricity Regulatory Casion (Terms and Conditions of Tariff) Regulatio2804 -
http://www.cercind.gov.in/13042007/Terms_and_cdodg_of _tariff.pdf

" Source: Appendix- 2, Depriciation Schedule, Patyehttp://www.cercind.gov.in/070104/appendix_2.doc
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Use of Liquefied Natural Gas (LNG) may be consideas another alternative to the project activity.
However, LNG has more serious disadvantages asah@as in terms of availability and cost of power
generation. The cost of generation using LNG wdgdNR 2.16/kWH which is much higher than the
cost of generation using domestic coal. This coglemeration may even go up considering the costly
import option of LNG from outside.

Due to the above-mentioned barriers like fuel sypminstraint, higher cost of generation, lack of
infrastructureetc this alternative can not be regarded as a possdadéstic and credible baseline
alternative for the project activity. Hence thitemative is not considered further for arrivingthe

baseline scenario.

Alternative 4. Power generation using energy sourse(hydro) other than coal

A 4000 MW hydro power project could have been immated as an alternative to the project activity.
In this case there would have been lower GHG epomssiThis alternative is in compliance with all
applicable laws and regulations of the country. Beev, a large-scale(> 25 MW) hydro power project is
highly capital intensive (around INR 80 million p&W) *° and has huge risks of geological and
hydrological uncertainties, delays in land acqigsit rehabilitation and resettlement issues anériail
risks of natural calamitiestc®’. A 4000MW hydro power project could possibly caasslocation of
significant population besides possibly causinglagoal issues. Given the current un-availabilify o
suitable sites in India compounded by potentialad@nd environmental issues related to a hydrogvow
project, a plant of such capacity will be difficii manage from a regulatory and social management
point of view. On such consideration severe olstawould have been faced in obtaining regulatory
approvals for the project and this would act aschipitive barrier to select this alternative.

Moreover, being dependent on the seasonal flowatérythe nature of operation of hydro power plants
in India is mainly as peaking stations rather thase load stations. As seen from the table belgdroh
projects have been typically used as peak loathstass their plant load factor on an averageasrad
34.25% (around 3000 hours equivalent).

Table 7: Plant Load Factor for Hydro Power Plants h India®

%8 CRISIL Research Report: “Impact of RIL's KG gas priceemal user segments” page 7
29 CERC Petition N0.107/2006 for Dhauliganga Hydroeledroject Stage-1 of National Hydroelectric Powdorporation Limited

%0 Ref: National Policy for Hydro Power Developmentridia

31 http://www.cea.nic.in/power_sec_reports/generaliesgid405/ch2.pdf,
http://www.cea.nic.in/power_sec_reports/executivenmary/2006_03/6.pdf,
http://www.cea.nic.in/power_sec_reports/Executivenghary/2007_03/6.pdf,
http://www.cea.nic.in/god/opm/Monthly _Generation_Befi8col_07_03.pdf,
http://www.cea.nic.in/power_sec_reports/generaliengid405/ch3.pdf
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Unit 2006-07|2005-06 (2004-05
Generation GWh 11338877 101293.13) 84610.38
Installed capacity MW 34653.77 [32325.77 | 3004224
Load Factor % 37.34% 35.77%| 31.22%

Therefore, the nature of the project activity ahi$ baseline option on delivering similar servizasy
significantly’>. As per CER® guidelines regarding the depreciation of the mbjgssets, technical
lifetime of the hydro based generation statior@bigears.

Moreover, several smaller hydro power projects amtiag to the capacity equal to that of the project
activity can not be compared with the project attisince the operational characteristics (size vs.
delivered output, base load vs. peak load) of th@eeoptions can not the same.

Hence this alternative is not considered furthelafoiving at the baseline scenario.

Alternative 5. Power generation using energy sourse(diesel/ fuel oil/naphtha) other than coal

Diesel/ fuel oil/naphtha based power generatiorlccbave been an alternative to the proposed project
activity. This alternative would be in compliancéhall applicable laws and regulations of the doyn
However, in this alternative high operational doatrier would have been faced on account of spmali
diesel/ fuel oil/ naphtha prices for consumers. &mmerit order purchasing or compared to low cést o
generation through other fuel alternatives, selbhgower would be extremely difficult from suchvper
stations. In fact, the highest capacity power plamning on diesel in India is of 106.5 MW
(Brahmapuram DG) only. Also, diesel based poweegaion is typically used as a peak load station as
is evident from the table below.

Table 8: Plant Load Factor for Diesel based PowerlBnts in India®*

Unit 2006-07[20035-06 |2004-05
Generation GWh 2488.77| 1989.63| 2339.62
Installed capacity MW 120175 | 120175 | 1201.75
Load Factor g 23.684% 18.90%( 24.31%

%2 As per Ministry of Power Guidelines for developrnefiHydro Electric projects sites by private degdrs, Gol,
several potential risks of natural calamities swsh inter-state water sharing disputes, ecologigddalance,
displacement and land submergence. For e.g. seimmdls were set-up by Ministry of Water Resouréas
resolving various disputes including the intereta@s a result of these disputes, large hydro geioer projects are
withheld for execution among various Indian states.

¥ Source: Appendix- 2, Depreciation Schedule, Pagéehitp://www.cercind.gov.in/070104/appendix_2.doc

3 http://www.cea.nic.in/power_sec_reports/generaliesgid405/ch2.pdf,
http://www.cea.nic.in/power_sec_reports/executivenmary/2006_03/6.pdf,
http://www.cea.nic.in/power_sec_reports/Executivenghary/2007_03/6.pdf,
http://www.cea.nic.in/god/opm/Monthly _Generation_Befi8col_07_03.pdf,
http://www.cea.nic.in/power_sec_reports/generaliengi405/ch3.pdf
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The efficiency of Naphtha based generation statism896°. As per CERC guidelines for depreciation
of the project assets, lifetime of Diesel basedegation stations is 15 yedtsThe tariff of naphtha based
generation stations is fixed on the basis of 15y@&awer Purchase Agreement and hence 15 years has
been considered as the lifetime of Naphtha baseerggon stations.

Moreover,

-Total installed capacity of Naphtha based genematiapacity installed in India is 1,822 M{VNo
Naphtha based generation capacity is added in Bideae 2000-01 due to very high operational costs a
mentioned above.

-Majority of naphtha based generation capacity casioned in India is of older generation, desigteed
use on dual fuel mode (both naphtha and naturgl §aste utilities had either renegotiated with FPA
benchmarked to natural gas based generation psoggad as a consequence IPPs who had already
commissioned their plant switched over to Naturas G

Further to that there is increased policy thrustdwitching over to gaseous fuel from liquid fual a
evident from the National Electricity Policy undsection 5.2.16 which suggests existing liquid fuels
plants be converted into natural gas / LNG at #diest®. This emphasizes that implementation of 4000
MW power generation capacity using naphtha/diesdlial can not be considered as a credible baseline
alternative.

Hence this alternative is not considered furthelafoiving at the baseline scenario.

Alternative 6. Power generation using energy source(renewable energy sources excluding hydro)
other than coal

In this alternative scenario, generation of powsang renewable energy sources other than hydrohwhic
includes wind power, biomass energfg could have been considered. In this option thereldvbe no
GHG emissions and this alternative is in complianch all applicable laws and regulations of the
country. However, generation of power to the tuh4G@®O0MW (which would be running on a base load)
using renewable resources like wind, biomass. is not a technically and economically feasible
proposition on account of inconsistent availabilifyrenewable resources, resulting in high riske] a

high cost associated with renewable technologies.

% Source: Government of India notification dated 301892, Point 9, http://www.cercind.gov.in/pet22@02.html

% Source: Appendix- 2, Depriciation Schedule, Patyehttp://www.cercind.gov.in/070104/appendix_2.doc

37 Source: Baseline Carbon Dioxide Emission DatabassidfeB.0 — LATEST
http://www.cea.nic.in/planning/c%20and%?20e/Governt#200f%20India%20website.htm

38 Source: National Electricity Planwww.powermin.nic.in/indian_electricity scenariofiogial electricity policy.htmPage 6
states Imported LNG based power plants are also a potestiace of electricity and the pace of their depetent would
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Wind energy is known to have low load factors dues¢asonal and intermittent wind flows during the
seasons. These low load factors result in highdfo@st of generation of electricity. Highest loadtbr
achieved by the wind based generation projecthienvtestern regional grid is at a maximum of 33%,
which is much lower as compared to the proposefbgractivity’®. Hence the alternative is not credible
in terms of load factor. The designed life expecyaof the wind turbines is 20 years (Maharashtra
Electricity Regulatory Commissioff)

Thus, Solar power cannot be an alternative to thgept activity keeping in view the high initial @igal
cost of solar power plants and the high cost of grogeneration (Rs 15/kWH) It is also evident from
the fact that in case of solar energy, India haapacity addition target of only 50 MW during thé™
year Plan of the Government of India which is iesy as compared to the total capacity additiongarg
India has 1,140.63 MW of biomass based generatipadity installetf. The target capacity addition for
the 11" Plan is 2100 MW which is about half the capacifytiee proposed project activity. This is
primarily due to lack of reliable and sufficientefistock for biomass based power projects. Thus,
biomass power generation is not a feasible altemn&d the proposed project activity.

High investment, technological and other barriecsid have been faced in order to implement the ebov
alternatives. Furthermore, renewable resource bpser generating stations typically used for peak

load services. Hence this alternative is not careid further for arriving at the baseline scenario.

Alternative 7. Power generation using energy sourse(nuclear) other than coal

As an alternative to the project activity, nuclgawer generation could have been opted for. In this
option there would be very less GHG emissions dmsl alternative will be in compliance with all
applicable laws and regulations of the country. &fiieiency of nuclear power plants is 28%Nuclear
power plants are used as base load stations.

Table 9: Plant Load Factor for Nuclear Power Plantsn India**

depend on their commercial viability. The existpmwver plants using liquid fuels should shift to e$&atural Gas/LNG at the
earliest to reduce the cost of generation.”

% source: Page 30 of Maharashtra Electricity Regufa@mmmission Order Case No. 17(3), 3, 4 & 5 Of 2002 -
http://mercindia.org.in/pdf/Detail_Wind_Energy_Orghelf

40 source: Page 51 of Maharashtra Electricity Regufa@@mmmission Order Case No. 17(3), 3, 4 & 5 Of 2002 -
http://mercindia.org.in/pdf/Detail_Wind_Energy_Orghelf

*! http:/mww.thehindubusinessline.com/2008/01/0 Fie&f2008010751560300.htm

42 Source: Page 64, Report Of The Working Group On Nad/Renewable Energy For Xlth Five Year Plan (20Qy-1
http://planningcommission.nic.in/faboutus/committer&frp11/wgll_renewable.pdf

43 Source: Atoms for War? U.S.-Indian Civilian Nucl€&wooperation and India’s Nuclear Arsen&age 20, Paragraph 2 -
www.carnegieendowment.org/files/atomsforwarfinat4.p

a4 http://www.cea.nic.in/power_sec_reports/generaliesgid405/ch2.pdf,
http://www.cea.nic.in/power_sec_reports/executivenmary/2006_03/6.pdf,
http://www.cea.nic.in/power_sec_reports/Executivenghary/2007_03/6.pdf,
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Unit 2006-07|2005-06 (2004-05
Generation GWh 18606.79) 17238.89 17011
Installed capacity MW 3800.00 | 3360.00 | 2770.00
Load Factor % S34.46%: 58.37%:| T70.10%:

Although electricity generation is de-licensedndib, nuclear based electricity generation is séallly
not available for any of the private sector ergitids per the Atomic Energy Act of India (Indianostic
Energy Act - 1962 is not under purview of The Electricity Act — 2QQ&evailing during the time of
decision making for the project activity, nucleaowgr generation is restricted to Government or
Government owned companies only and not so far dpeany private sector participatiin Stiff
regulatory barriers exist thus preventing impleragan of this option.

Total nuclear based generation capacity instaheldia is 3,900 MWi.e., 3.15% of installed capacity
in India. Currently 2,660 MW of nuclear capacityusder implementation by NPCIL Almost 2,000
MW of commissioned nuclear capacity is non-operatidoecause of the lack of fuels for the project.
Moreover, the capacity addition planned for th& Plan is a meager 3160 MW, keeping in view the
availability of fuef®.

Hence this alternative is not considered furthesafoiving at the baseline scenario.

Alternative 8: Import of electricity from connected grids, including the possibility of new
interconnections

Table 10: Import of Electricity in India

http://www.cea.nic.in/god/opm/Monthly _Generation_Befi8col_07_03.pdf,
http://www.cea.nic.in/power_sec_reports/generaliengid405/ch3.pdf

4 Sourcehttp://www.dae.gov.in/rules/aeact.pdf

8 National Report to the Convention on Nuclear Safetyrth Review Meeting of the Contracting Partiestil&008, Govt. of
India-Under Special Provisions Section 22-(a) &f idian Atomic Energy Act - 1962, ‘Government oflia has complete and
comprehensive control to implement schemes for rggioa of electricity and to operate electricityngeation stations either by
itself or through any authority or corporation &ditshed by it or a government company, atomic postations in the manner
determined by Gol in consultation with Boards or @ogtions concerned established for the purpose’.

4" Source: http://www.npcil.nic.in/ProjectConstStatsp.a

“8 Report of the Working Group on Power fofMRlan, Volume Il, Main report, Page 8
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All India Enerqgy Generation Data

Generation {GVWh)
Type of Generation 2006-07 2005-06
Thermal 827547 36 49720693
Huclear 18606.74 17238.849
Hydro 11335877 10129313
Bhtuan lmport 010,08 176412
Total 66252296 | 617503.07
% of import in Total Generation 0.45 0.29

Aitpiwww. ceg pic IniooconrmdMaonthly Generation ReportScal_
OF Q3 gt

As an alternative to the project activity the sean®unt of power from connected grid could have been

imported. This alternative is in compliance with applicable laws and regulations of the country.

However, the import of power by India has been @46 2006-07 and 0.29% in 2005-06. Considering

this historical trend of import of power and alsansidering the fact that large scale power import i

India is constrained by inadequate power transomsgifrastructure and lack of grid integration amon

neighbouring countries, it can be concluded thatithport of electricity from connected grids is r@ot

realistic and credible alternative. Hence thisraléve is not considered further for baseline acen

establishment.

The following baseline alternatives have been amealy

« Alternative 1. The project activity not implementasia CDM project

» Alternative 2. Power generation using coal-firetd-sutical power generation technologies

» Alternative 3. Power generation using energy saifnatural gas) other than coal

« Alternative 4. Power generation using energy saifhgdro) other than coal

» Alternative 5. Power generation using energy saufdeesel/ fuel oil/naphtha) other than coal

» Alternative 6. Power generation using energy saiicenewable energy sources excluding hydro)
other than coal

» Alternative 7. Power generation using energy sainaclear) other than coal

» Alternative 8: Import of electricity from connectegrids, including the possibility of new
interconnections.

In view of the analysis of the above alternativgiéernative 1 and Alternative 2 are the options athi

are considered in the next section for further ysialof their economies in terms of their leveliznasts

of power generation.

Step 2: Identify the economically most attractive bseline scenario alternative
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According to the methodological guidance, the ecainally most attractive baseline scenario is

identified using investment analysis. As per thedgnce of the methodology, the levelized cost of

electricity generation in INR/kWh has been usedfiaancial indicator for comparison of economic

attractiveness of baseline alternatives and séfhattoption as baseline scenario which will yiehe t

lowest levelized cost of generation. It is worthiwhio mention that the economic analysis has been

carried out for four sub-alternatives considerihg two alternative technologiese( subcritical and

supercritical) and two alternative sources of fget. domestic and imported coal) to add further

credibility and robustness to the analysis.

1. (a) Domestic coal based supercritical power geimn technology

1. (b) Imported coal based supercritical power gemanagechnology

2. (a) Domestic coal based subcritical power genardggohnology

2. (b) Imported coal based subcritical power getnamnaechnology

Table 11: Economic analysis of all the realistic ah credible alternatives available with CGPL in

absence of the proposed project activity

Parameters

1(a) Domestic codl

(b)

based supercritical coal

power generatio

technology

supercritical
power

technology

Imported

based

2 (a)
coal

subcritical

generation generation

technology

Domestia

based

power

2 (b)

coal

Imported
based

subcritical power

generation

technology

Levelized Cost of
electricity
production
(INR/KWh)

1.71

1.86

1.61

1.80

Note: The detail computation of the levelized coatulation and assumptions for the same are b

and the excel sheet is appended as Appendix 1.

plow
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Inputs
Assumptions Units Subcritical Supportives Supercritical Supportives
Project Size MW 500 Standard subcritical unit zize 200 Project unit zize
Project Cost IR Hilion 13860 Calculated 34000 Calculated
Calculated frem total project
coet and capacity. Toetal
Cozt Per MW INR Million/Wvy project cost taken from
lender's decument (term sheet
27.82 CERC order dated 22.5.2007 4250 of BMP Parikag)
Term Sheet of BNP Paribas &
Debt % 75.00% 5.00%
- - Same as of Supercritical : Board Presentation
. Term Shest of BNP Paribas &
Equity % 25.00% 5.00%
quity i ‘ i Same as of Supercritical < : Board Presentation
Rate of Interest on loan Capital % 10.00% Same as of Supercritical 10.00% Budgetory quotes from lenders
Rate of Intereat on Working Capital % 2.50% Same as of Supercritical 2.50% Azzumed (Bloomberg)
Return on Equity 5 0.00% Bid route ;rc_Ject hence not 0.00% Bid routs ;rc.ject hence not
applicable applicable
Lean Repayment Period Years 20 Same as of Supercritical 20 Budgetory quotes from lenders
Depreciation % 15.00% Az per [T Act 15.00% Az per T Act
- s . R Budgetory quotes, refer
CO&M Cost (Fieed) Al INRRIWY
bost (FEd) : B Same as of Supercritical azzumption below
O&M Cost (Wariable INRSWMVh
Escalation ar CERC netification dated CERC netification dated
- - 22.11.2005 22.11.2008
Insurance % of Capital Cost 1.00%
Maintainence Spares % of Capital Cost CERC order dated 22.5.2007 1.00% Same as subcritical
Plant Life Years CERC Regulations Appendix |l 25 Same as subcritical
Subrcritical Supportives Supercritical Supportives
PLF 85% Estimated PLF 85% Esztimated PLF
Auxiliary Consumption 7.50% CERC order dated 22.5.2007 7.50% Eztimated
Coal Assumptions for Imported Coal
Percentage fixed 55%
Percentage Variable 45% Az per PPA

Subecritical (domestic coal)

Subecritical (imported coal)

Supercritical (domestic coal)

Supercritical (imported coal)

GCW kCalKg

Same as supercritical

Same as subcritical

GCV of imported coal taken
from proximate analysis of

3562.33 CERC order dated 22.5.2007 5750 (imported coal) (domestic coal) 5750 coal
Estimated from DPR using
turbine heat rate (of
Same as subcritical Same as =upercritical 1 /kWh) & boiler
2450 CERC order dated 22.5. 2450 (domestic coal) (imported coal) efficiency (of 85%)
o . Zame as supercritical Zame as subcritical .
FPrice Per Tonne (INR) 1502 CEAC order dated 22.5.2007 2248 fimperted coal) 1150.24 (domestic coal) 228 Estimated

Fuel Price Ezcalation %

CERC netification dated
22.11.2008

Same as subcritical
{domestic coal)

Same as subcritical
(domestic coal)

Same as subcritical
({domestic coal,

Comparison Bel

500 MW Sub Critical Plant and 800 MW Super Critical Plant

Cost of debt is always lo

ver than cost of equity. So debt:equity ratio taken here ig 75:25 to improve the profitability of the project

Other Assumptions

Domestic coal iz domestic Singrauli Coal and Imported coal is Indonesian Coal

Sub

However for comparisons for baselin

The O & M Costs for Supercritical Plant have been assumed based on budgetory information given by prospective equipment
ritical Plants, given the higher capital cost, different maintainance schedule, i
ection purpose the O & W costs for Su

sues of availablity of suitable O & M facilit

supplier. These costs are not comparable w.
= & vendor for the Super Critical equipments.
ical plants have been assumed to be same for as of Super Critical Plant

/ith local

1 (a) Domestic coal based supercritical power geraion technology- Levelized Cost Calculations

Vears i i v v i Vi Vi % X X X X
A Working Capital Calculations
ﬁgﬁiﬂjg““‘jm"e month 5950 7171 7404 7649 79.08 8181 84568 87.70 9039 9425 9779 101562 108,45
A y g (1M
jaenance Spares (MR 340.00 360.40 3202 | 40495 | 42024 48230 | sM23 | s4191 | 57442 | 50889 | 64542 | 6845
Landed Cost of Coal for 1.5 437.00 44380 45084 | 45813 | 46565 | 47346 | 48152 | 48087 | 40850 | s0743 | 61667 | 52624 | 53613
Months (INR Millicn}
Riacesblesfor 2menis (R 449047 1489.37 123343 | 112507 | 102082 | 94287 | eeast | vense | 72277 | 85943 | 62006 | s83sT
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Years XV XV vl AVl XVl XIX oK X1 YAl XKl YRV XXV
A | Working Capital Calculations
D&M Expenses for one month | g 54 113.95 113.55 123.40 12850 133.58 139.55 14552 15181 156.45 165.43 172.80
(INR Millign}
=1 1M
Hﬁl‘i"jtlff””ce Spares (INR 725.20 768.71 314,32 853,72 915.54 970,48 102870 | 1000.42 122520 | 4120871 | 1376.64
Landed Gost of Coal for 1.5 545.36 555.95 567.90 579.24 530,95 503.09 §15.54 528.63 542.06 555.95 570.34 58522
Wonths (INR Millian)
ﬁﬁﬁ;‘:ﬁmes forzmentns (NR |- <4 gy 515.82 483.48 45156 419,65 337.38 354.41 32045 285.19 243,38 209.59 188.92
Years 1] L} v v Vi Vi Rl £ X Xl Xi X
B Fixed Cost Calculations
‘[‘:ﬁrjft on Loan Capital (IR 2550.00 242250 | 2295.00 204000 | 191250 | 178500 | 465750 | 1530.00 | 4140250 | 41275.00 1275.00
DED[EI‘:\GII-JIT (INR Millign, 5100.00 4338.00 3684.75 2662.23 2262.90 1923.46 1634.94 1389.70 1181.28 1004.06 72843
:ﬁﬁ‘;ﬁﬁi:ﬁ?'"m Depreciation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Return on Equily .00 .00 000 .00 .00 .00 000 000 .00 00 000 .00 .00
Loan autstanding (INR Willion) 2422500 2295000 | 2157500 | 2040000 | 1912500 | 1785000 | 1857500 | 1530000 | 1402500 | 1275000 | qp7sp00| 4273000| 4275000
aﬁIC'lE"DE"SES (Fixed) (INR 494.00 52053 54343 577.93 608.97 64167 676.13 712.44 75069 79101 83343 87824 925.40
ﬁrfé'wliﬁ;ﬂses (variable) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Insurance (INR Willion} 340.00 340.00 340.00 34000 340.00 340.00 340.00 34000 34000 340.00 340.00 340.00
a0 &1 Epenses (IR 834.00 ggade | 91793 | 94887 98167 | 101643 | 105244 | 1080.89 | 1131.01 | 117348 | 121824 | 126540
1‘;;19}{'9[?:\\?;1 198.62 201.05 192.13 184,68 178.50 173.41 169.27 165.95 163.36 161.40 160.01 160.92 162.29
Tax (INR [.H‘ll\DH. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual Fixed Cost (INR Million) 868262 7819.08 T060.36 640215 582970 533047 488386 4510383 417376 3876.16 361255 3507 62 342813
Fixed CosUUnit (NRKVTN] 158 T 128 5 08 087 080 052 076 070 il 054 52
Years XV W vl VI XV XX K X1 XAl prell KAV KRV
B Fixed Cost Calculations
;';}Er;ft onLoan Capital (INR o070 0q | 47500 | 127800 | 127500 | 127500 | 427500 | 127500 | 4z7s00 | @7soo | 127soo | 12rsoo | 127son
Depreciation (NR Mlon] 1662 52412 37368 32138 27380 23256 197.67 168.02 14282 121.40 103.19
":"r_];';_iﬁ":ﬁ_a"m Deprectation | 5y 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Return on Equity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Loan outstanding (INRWilion} | 4o750.00)  12760.00] 1275000 412750.00| 12750.00| 12750.00[ 12750.00| 12750.00) 42760.00 12750.00| 12750.00| 12750.00
ﬁﬂi"jﬁ.‘“e'ms (Fired) (INR 97510 | 1027.45 | 108283 | 114077 | 120203 | 126858 | 133480 | 140628 | 148178 | 158135 | 184520 | 173354
ﬁrf‘é"liﬁ"’iﬂses (Variable) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Insurance (NR Milion) 340,00 340.00 340.00 340.00 340.00 340.00 340.00 340.00 340.00 340.00 340.00 340.00
[Thj‘tl?j'f & M Expenses (INR 131510 | 1367.46 | 142283 | 148077 | 154203 | 180658 | 167460 | 174626 | 182178 | 120135 | 198520 | 207354
L"‘rtféelsht”""j‘n_ orking Capits! 164.06 165.21 168.71 17152 17465 17806 18175 185.73 139.07 194.43 19926 204.30
Tax_(INR Willion) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual Fixed Cost (HR Million)| 337078 | 333280 | 331185 | 330597 | 331355 | 333324 | 336391 | 340466 | 345477 | 351365 | 358085 | 3656.02
Fixed CostUniL (INRIKWh) e 060 0,60 060 0.0 080 061 0.2 063 064 065 068
Years | 1] L} v v Vi Vi Rl £ X Xl Xi X
C |Working for Fuel Cost
GCV kCallkg
Gross SHR (kCalkh)
“T"j"l::féscja‘ Consumption 3039367.10 | 3039367.10|3039367.10 | 303936710 | 3039367.10 | 303938710 3039367.10 | 3039367.10 | 3030367.10 | 3030367 10 | 2039367 10 | 3039367.10
Price Per Tonne (INR}) 1150.24 1168.15 1186 .68 1205 85 122568 124520 1267 43 128839 131212 133563 135985 138512 141115
Escalation % 3.48% 1.035
Annual Fuel Cost (INR Million) 3496.00 3580.43 3606.75 3665.02 3725.30 3787.66 385219 391894 3988.01 4059.47 4133.39 4209.88 4289.01
Fuel Cost/Unit (INR/kVVh) 063 064 0.65 067 0.68 0.69 0.70 7 072 074 075 0.76 078
‘Lﬂ’l'}j Generatad Inthe year 5956.8 5956.8 5956.8 5956.8 5956.8 5956.8 5956.8 5956.8 5956.8 5956.3 5956.8 5956.8
Auxiliary Consumption (MUs) 448.78 448.78 448.78 448.78 448.76 448.78 44878 448.76 446.76 446.78 448.78 448.78
Transformation Losses (MUs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Met Exportable Units (MUs) 551004 5510.04 551004 5510.04 5510.04 5510.04 5510.04 5510.04 5510.04 5510.04 5510.04 5510.04 5510.04
Unit Cost (INR kV7h) 221 706 194 183 73 168 = 135 48 a4 T4 140 140
1.00 ] 0 028
111% 221 . 0 040
Levelized Cost (25 Years) 1.71 INR/kWh

CERC notification dated 2007
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Years XV XV vl AVl XVl XIX oK X1 YAl XKl YRV XXV
C  [working for Fuel Cost
GCV kCallkg
Gross SHR (kCallkiWh)
.f.nnual Qnal Consumption 3039357 10
(Tannes
Price Per Tonne (INR) 1689.99
Escalation %
Annual Fuel Cost (IR Million) | 437088 154322 | 463389 | 472769 | 482474 | 492515 | 5020.03 | 513651 | 524770 | 536274 | 54aire
Fuel Cost/Unit (INRKVIh) 079 0.2 084 036 088 039 021 0.93 095 0.97 0.99
#I'Bz:”e”mmd in the year 59568 5956 8 59568 5956.8 59568 5956.8 5956 8 59568 5956.8 59568 59568
Auwdllary Consumption (MUs) 41678 13676 44678 14676 41678 14678 13676 44678 14678 13676 e 78
Transformation Losses (MUs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net Expartahle Units (MUs) 5510.04 551004 | 551004 | 551004 | 551004 | 251004 | 5510.04 | 551004 | 5510.04 | 5510.04 | 551004
Unit Cost (INR /KVh) 141 143 144 145 148 150 153 156 159 162 166
021 010 017 015 014 012 011 010 0.09 0.08
111% 0.29 027 024 022 0.20 0.19 017 0.16 014 013

Levelized Cost (25 Years)
CERC notification dated 24.8 2007

1 (b) Imported coal based supercritical power genetion technology- Levelized Cost Calculations

Years i n v v Vi Vi il I X X X Xl
A \Working Capital Calculations
Sﬁgﬁ"“ﬂilfesmg”e montn 5950 7171 74.04 7649 79.08 8181 8468 8770 9089 9425 9779 10152 105 45
:f:ﬁ"l‘}f”a“ce Spares (INR 34000 360,40 38202 40495 42924 45500 4230 | 51123 | 54191 57442 | 60888 | 84542 | 68415
Landed Cost of Coal for 1.5 257 41 26142 26557 26986 27429 278.89 28364 28855 293 64 298.90 30434 30097 315.80
Months (INR Million)
ﬁﬁﬁ;’famesm"“'3”'"5 INRY 43p30 1246.19 1106 40 982,10 87081 77039 579,02 595.15 51743 44472 376.02 33171 28980
Years X P i Xvil XVl XX YK Xl Xl ol Y YV
A | Working Capital Calculations
ﬁﬁgﬁﬁﬁiﬂaesmme month |0 50 113.95 113.55 123.40 12850 133.58 139.55 14552 151.81 158.45 165.43 17250
=1 1M
Hﬁl‘i"jtlff””ce Spares (INR 725.20 768.71 314,32 853,72 915.54 970,48 102870 | 100043 | 115585 | 122520 | 120871 | 437Eee
Landed Gost of Coal for 1.5 32183 328.07 33452 34119 348,10 355.25 362.54 370,29 378.20 385.39 394,86 103,62
Months (MR Millian)
ﬁﬁﬁ;‘:ﬁmes forzmentns (NR | 549 54 210.64 17230 13417 95.53 56.91 17.07 -24.00 -6.62 1107 | 15762 | -206.54
Years i i v v i Vi Vil X X X Xl Xl
B Fixed Cost Calculations
:‘I’:ﬁ'jft onLoan Capital (NR 2550.00 242250 2295.00 218750 204000 | 191250 | 178500 153000 | 140250 | 1275.00 1275.00
Depreciaion (INR Milior) =100.00 133500 68475 373204 | oeeazl | 226200 | 195346 | 153494 | 138970 | 118125 | 100408 7743
:ﬁﬁ‘;;ﬁi;ﬁ?'"m Depreciation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Reeturn on Equity .00 000 .00 00 500 00 500 000 .00 00 .00 5,00 000
Loan outstanding 2432500 33950.00 F1675.00 2040000 | 71812500 | 1765000 | 1657500 | 15300.00 | 1402500 | 12750.00 | 1275000 1275000] 12750.00
ﬂm‘js:‘”e‘ms (Fixad) (NR 19400 2053 54843 577.93 508.97 541,67 57613 712.44 78089 791.01 533.48 878.24 925.40
ﬁ’rfé'w[iﬁiﬂses (variabis) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Insurance (MR Milion) 340.00 320,00 340.00 340.00 34000 34000 | 34000 | 34000 | 34000 | 34000 | 34000 | 34000 | 340.00
IT""‘HEJ“? &M Expansss (NR 33400 360.52 338.43 917.03 948.97 98167 | 101642 | 105244 | 102059 | 113101 | 117343 | 121824 | 128540
:‘I’:féﬁt”?‘;m orking Capital 178.25 18488 147.34 14054 13432 13002 126.02 12273 12004 117.90 118.03 112.59
Tax (NR Milion) .00 000 00 500 00 500 000 .00 00 .00 5,00 000
‘Annual Fixed Cost (INR Millon)| 636226 7782.80 702351 536481 | 579174 | 529188 | 485461 | 447090 | 413312 | 383480 | 357044 | 348472 | 336443
Fixed CostUnIt (INRIKVIR) 157 141 127 116 105 0.6 088 051 075 070 [ 063 061
Years XV XV AT Xvil XVl XX *X Xl XXl XXl XAV XAV
B Fixed Cost Calculations
;';}Er;ft onLoan Capital (INR o070 0q | 47500 | 127800 | 127500 | 127500 | 427500 | 127500 | 4z7s00 | @7soo | 127soo | 12rsoo | 127son
Depreciation (NR Mlon] 516,62 52413 378.68 32188 273.60 232.56 197.67 168.02 14282 121.40 10218
;ﬂ‘;';;ﬁ;ﬁa”]m Depreciation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Return on Equity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Loan outstanding 12750.00]  12750.00] 1275000] 12750.00] 12750.00] 1275000] 1275000 12750.00| 1275000] 12750.00] 1275000 12750.00
ﬁﬁl[i'llf.j“e'mes (Fixed) (INR 975.10 102746 | 108263 | 114077 | 120203 | 128658 | 133480 | 1406.26 | 148178 | 188135 | 184520 | 172354
ﬁr_f‘;"'li'l‘l'f:ﬂses (Variable) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Insurance (INR Millian) 340.00 340.00 340,00 340.00 340.00 340.00 340.00 340,00 340.00 340.00 340,00 340.00
[Tuj‘tlf'j'lf &M Expenses (INR 131510 | 1367.46 | 142283 | 148077 | 154203 | 180658 | 167460 | 174626 | 182178 | 120135 | 198520 | 207354
L"}EEFZEI?}”"T” orking Capital 119.63 120.82 122,42 124,31 126.48 128.90 13158 134.49 13764 141.01 144,62 148.45
Tax (INR Million) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual Fixed Cost (INR Million)| 332825 | 328740 | 326536 | 328876 | 328539 | 328408 | 331373 | 2335343 | 240244 | 348018 | 352821 | 380018
Fixed CostUnit (NR/kVVh) 0.60 060 059 059 05 060 060 061 062 063 054 065
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Years

CERC notification dated 2

2007

[ i i W v Vi VI Vil X X XI Xl Xl
C |Working for Fuel Cost
GOV kCalka 575000
SHR (KCalkih) 955
a'_’j"l:f;:m' Consumption 203857185 | 203567165 | 203557185 | 203567185 | 2035871.65 | 203567165 | 203567165 | 203567155 | 2035671 65 | 2035571.65 | 2035671.85 | 2035571 85 | 2035671.65
Frice PerTonne (NR) 234500 2283.00 231921 735668 | 230544 247703 | 251096 | 266447 | 261032 | 265786 | 270704 | 275782
Escalation % 3.46% 1.035
Annual Fuel Cost (NR Rilion) - |54 5q 209135 212452 2158.84 219435 | 223100 | 228909 | 230841 | 234910 | 239112 | 243474 | 247979 | 252640
Variable 45%
‘:‘&”elt‘laﬁ'g:e'CDS‘“”RM“"D”" 2518.90 2518.90 2518.90 251890 | 251890 | 291890 1890 | 251890 | 251890 | 251890 £18.90
Total Fuel Cost (IR Million) 75 R 150825 6143 171125 | 474789 | 478600 | 432532 | 436600 | 430800 | 495164 | 489680
Fuel CostUnit (INR/KVIR) K 054 [ 056 086 057 08 089 080 iR
ILIJ:’JE._“Q"Q'QIQU inthe year 59583 9563 50583 s95e3 59583 s95e 3 5953 9563 s95e3 =956 3 59583 s95e 3
Auxiliary Consumptian (M0S) 1578 13575 578 11576 11576 11676 | 44575 | 44578 19576 | 44676 | 44576 | 44678
Transformation Losses (MUs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
et Exporiable Units (MUs) 5510 04 510,04 F510.04 55004 | 551004 | E51004 | 551004 | E510.04 004 | 551004
Unit Cost (INR/KVYR) 240 225 212 200 191 132 175 169 154
1.00 0.90 0.31 0.73 0.66 0.39 0. 0
111% 240 202 172 145 125 1.08 0. 0
Levelized Cost (25 Years) 1.86 INR/kWh
CERC notification dated 2007
Years XIV XV XV XVl XVl XIX XX XXI XXl el KKV KXV
C  [working for Fuel Cost
GCV
SHR (kCal/kWh)
:-'.nnual Qnal Consumption 7165 7165 2035671 55
(Tannes
Price PerTonne (INR) 281057 2865.03 2921.38 2979.69 304000 3102.41 3166.97
Escalation %
Annual Fuel Cost (INRMillion) - | -7 55 | ppousy | 2s7814 | 272055 | 278480 | 284197 | 200111 | 206230 | 302561 | 309111 | 3se87 | 322898
Variable 45%
Annual Fuel Cost (INR Million) - = = _ = = = . _ _ = _ =
Fixed 55% { ) 2516.90 2516.90 2516.90 2516.90 251690 2516.90 2516.90 2516.90 2516.90 251690 2516.90 2516.90
5
Total Fuel Cost {INR Million) 5091.53 5141.43 5183.08 5246.45 5301.71 535887 5418.02 g479.21 5542.51 g608.01 5.78 5745.88
Fuel Cost/Unit {INR/KVWh) 0.92 0.93 0.94 0.85 0.98 0.897 0.98 0.89 1.01 1.02 1.03 1.04
#;ﬁz-beneramd in the yesr 5956 8 59568 5956 8 5956.8 59568 5956 8 59568 5956 8 5956 8 5956.8 5956 8 5956 8
Auxiliary Consumption (MUs) 44678 44678 446.78 44578 446.76 44678 44678 446.78 44678 446.78 446.76 44578
Transformation Losses (MUs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Met Exportable Units (MUs) 5510.04 5510.04 5510.04 5510.04 5510.04 5510.04 5510.04
Unit Cost {INRIKWh) 153 163 1.60 1.62 1.65 167 1.70
0.11 010 0.09 0.08
11% 0.15 016 0.15 014
Levelized Cost (25 Years)

2 (a) Domestic coal based subcritical power genefah technology —Levelized Cost Calculations

Ho. Description 1 1t Il v v Vi Vil vl [ X x X il
A Working Capital Calculations
ﬁm.;ﬁxpemaesfarane month (INR 17.38 28,74 4173 45.05 18,74
[.WSIHIE.HEHCE Spares (INR Million 139,60 147 98 166.27 186 82 209.91 280.90
ha‘;{”[ew‘ljmc;“jf' of Coalfor 1.5 Honths 340 54 34584 357.00 366 95 38174 402 62 41008 417.78
Receivables for 2 months (INR Hillion} §74.38 838.98 74184 50810 578.96 519.68
Ho. Description A XV XVl AV XV XX XX XX XX ] XXV XXV
A Working Capital Calculations
ﬁﬁﬂgfmnses for ane monih (INR 8242 8515 52.02 71.05 7424 77,50 8114 8428 8281 9208 a7.32 101.02
IMaintenance Spares (INR Million 297.76 315.62 33456 354.63 375.91 398.47 42237 447.72 474.58 503.05 533.24 565.23
Landes Cestat Geal ot Honins 40576 | 43401 | 44255 | 45133 | 46051 | 48997 | 47975 | 43087 | so034 | s1147 | 52237 | 53307
Receivables for 2 manths (INR Willion} 511.41 503.92 497.02 490.52 484,28 478.14 471.99 465.71 459.19 452.32 445.01 43716
Ho. Description 1 | It | 11t | v | v | vl | vk ] owm | 1% | X X Xl Xl
B |Fixed Cost Calculations
Interest on Loan Capital (INR Millicn 1047.00 99455 94230 889.95 837.60 78525 880.55 62820
Depreciation_(NR Million 2034.00 1779.90 1512.92 1285.98 1093.08 929.12 571.29 57060
nmin‘\?e Against Depreciation (INR 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Return on Equity 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Loan cutstanding (INR Million 9948.50 9423.00 8899.50 8376.00 7329.00 5282.00 5758.50
O&N Expenses (Fixed) (INR Million 30875 34280 36121 380.61 40104 44527 46918
O &M Expenses (Variable) (INR Million) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1
Insurance (INR WMillion) 139.60 139.60 139.60 139.60 139.60 139.60 139.60 139.60 139.60 139.60
Total O & W Expenses (INR Million) 44835 464.93 48740 500.81 52021 540 64 584.87 60878 56053 588.50 717.98
Interest on Working Capital (INR Million 101.31 116.58 113.52 111.08 109.19 107.77 106.76 106.12 105.80 108.01 107.22 108.65
Tax (INR Hillion) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00
Annual Fixed Cost (INR Million) 3530.66 3356.06 305113 2787.82 | 256007 | 236278 213159 204283 1913.38 180061 170229 | 166964 | 164708
Fixed Cost/Unit (INR/kVVh) 1.07 0.97 0.89 0.51 0.74 0.59 0.54 0.59 0.56 0.52 0.49 0.48 0.48
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Ho. Description X XV XVl XV XV XIX XX XX XX ] XXV XXV
B _|Fixed Cost Calculations
Interest on Loan Capital {INR Lillion] 523.50 52350 523.50 523.50 523.50 523.50 523.50 523.50
Depreciation (INR Million] 215.20 182.92 13216 112.34 95.49 81.18 G5.99 42.37
a?l;;‘:fa Against Deprectation (INR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Return on Equity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Loan ouistanding (INR Million) 5235.00 5235.00 5235.00 5235.00 5235.00 5235.00 5235.00 5235.00 5235.00
Q&M Expenses (Fixed) (IMR Million G42.18 G76.65 712.98 75127 791.61 83412 878.91 926.11 1083.48
O &M Expenses (Variable} (INR Million} 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Insurance (INR Millizn} 139,60 139.60 132,60 139.60 139.60 139.60 139,60 139.60 139.60
Total O & M Expenses (INR Million) 749.04 781.78 816.25 & 8 890.87 931.21 1018.51 1065.71 1223.08
Interest on king Capital (INR Willion) 110.27 112.09 114.08 116.24 11857 121.08 126.49 120.45 139.25
Tax (INR Million} 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual Fixed Cost (INR Million) 1635.99 1632.55 1636.75 1647.81 1665.10 1688.10 1748.67 1787.65 1928.19
Fixed Cost/Unit (INR/K\VWh) 0.48 0.47 0.48 0.48 0.48 0.49 0.51 0.52 0.56
Ho. Description | [} [} W v vi il Vi 5 x X X X
C__|Working for Fuel Cost
GCY kCallKg
Gross SHR (kCal
Coal Consumption/ 2368463 3 2368463
Price Per Tonne (INR) 50 1168.15 125743 | 128938 | 131212
Escalation % 469 1.03
Annual Fuel Cost (INR Million) 272430 2766.72 281060 2951.58 3001.88 305388 3107.70 316339 322100 328080 334227
Fuel Cost/Unit {INR/kWh) 079 0.80 0.82 0.86 0.87 0.89 0.90 92 0.94 0.95 a7
Units Generated in year (MU} 3723 3723 3723 3723 3723 3723 3723 3723 3723
Auzxiliary Consumption (MUs 7 27923 279.23 27923 27923 2 27923 279.23 279.23
Transformation Losses (MUs) 0.00 0.00 0.00 0.00 0.00 0.
MNet Exportable Units (MUs) 344378 344378 344373 344378 344378
Unit Cost (INR /kWh) as per Norms 1.86 178 1.70 1.46
1.00 0.90 0.59 0.39 028
11.1% 136 1.50 091 0.56 041
Levelized Cost (25 Years) for domestic coal 161 INR/KWh
CERC nofification dated 2007
Ho. Description X XV X1 X XV XX XX XX hdll el XX XXV
C  |Working for Fuel Cost
GCV kCalkg
Gross SHR (kCallkiWh
Coal Consumptionfyear (Tan 238B463.55 | 2368483.55 | 2368463.55 2365463.55 | 23684 2368463.55
Price Per Tonne (INR 1438.09 1455.98 149479 1689.99 1728 1764.43
Escalation %
Annual Fuel Cost (INR Million) 3408.06 347207 3110 368411 3759.74 3837.098 391893 4002.88 4089.33 4178.98 4271.73
Fuel Cost/Unit (INR/kWh) 0.99 1.01 1.08 1.07 1.09 11 1.14 118 119 121 1.24
Units Generated in year (MU 3723 3723 3723 3723 3723 3723 3723 3723 3723 3723 3723
Auxiliary Consumption (MUs 279.23 279.23 279.23 27923 279.23 279.23 279.23 279.23 279.23 279.23 279.23
Transformation Losses (MUs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Net Exportable Units (MUs) 344378 344373 344378 344378 344378 344373 344378 344373 344373
Unit Cost (INR /k\Wh) as per Norms 148 1.48 5 1.81 1.68 172 J 1.80
013 0.14] 011 0.10 0 0.08
11.1% 0.2¢4 0.22 0.18 0.17 0.16 014
Levelized Cost (25 Years) for domestic coal
CERC notification dated 24.9.2007

2 (b) Imported coal based subcritical power gener&n technology —Levelized Cost Calculations

Ho. Description 1 1t Il v v Vi Vil vl [ X x X il
A Working Capital Calculations
ﬁm.;ﬁxpemaesfarane maonth (INR 17.38 28,74 45.05 45.85 18,74
Waintenance Spares (IR Hillion 139.60 147.98 176.24 186.82 198.03 209.91 250.00 280
ha’;{dﬁﬁﬁf‘ of Coal for 1.5 Hanths 20059 20371 21375 21733 221.03 22488 22882 232,92 23718 248.09
Receivables for 2 months (INR Hillion} 52773 643.47 503.06 46487 43031 398.93 370.21 343,66 318.88 23076
Ho. Description A XV XVl AV XV XX XX XX XX ] XXV XXV
A Working Capital Calculations
ﬁmfwenses for ong manth (INR 8242 8802 7108 7424 77,60 8114 8488 3881 9295 101,02
IMaintenance Spares (INR Million 297.76 33456 354.63 375.91 398.47 42237 447.72 474.58 503.05 565.23
hf}gﬁﬁ”%?f_t of Coalfor 1.5 Menths 25079 280 53 26588 27128 27683 23259 23855 29472 30110 31453
Receivables for 2 manths (INR Willion} 278.12 25453 243.19 231.94 220,63 20912 197.29 185.03 172.23 144.58
Ho. Description 1 | It | 11t | v | v | vl | vk ] owm | 1% | X X Xl Xl
B |Fixed Cost Calculations
Interest on Loan Capital (INR Willion} 1047.00 99465 94230 889.95 837.60 78525 580.55 62820
Depreciation_(NR Million 2034.00 1779.90 1512.92 1285.98 1093.08 929.12 571.29 57060
['W‘Ijlfj‘gce Against Depreciation (INR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Return on Equity 0.00 0.00 0.00 0.00 0.00 0.00
Loan outstanding (INR Million 9948.50 9423.00 8899.50 8376.00 7328.00 §282.00
O&N Expenses (Fixed) (INR Million 30875 32533 34280 36121 380.61 40104 44527 46918
O &M Expenses (Variable) (INR Million) 0.00 0.00 0.00 0.00 0.00 000 0.00 000
Insurance (INR Million) 139.60 139.60 139.60 139.60 139.60 139.60 139.60 139.60 139.60 139.60
Total O & Il Expenses (INR Million) 464.93 482.40 500.81 520.21 540.64 584.87 608.78 388.50 717.98
Interest on rking Capital (INR Million 8839 8488 8188 7981 77.70 75.01 7414 7380 7459
Tax . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annual Fixed Cost (INR Million) 3674.80 3327.87 3022.50 275872 | 253050 | 233271 201172 1881.72 166947 | 163621 1613.93
Fixed Cost/Unit (INR/kVVh) 1.07 0.97 0.88 0.50 0.73 0.58 0.58 0.55 0.48 0.48 0.47
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No. Description X X XVl XV XV XX XX XXl XX XX XXV XXV
B_|Fixed Cost Calculations
Interest on Loan Capital (INR Million) 523.50 523.50 523.50 523.50 523.50 523.50 523.50 523.50 523.50 5
Depreciation (MR Millian} 253.18 215.20 132.16 112.34 95.49 81.16 68.99 58.64 49.84 4
e Against Depreciation (INR 000 0.00 0.00 .00 0.00 000 0.00 0.00 0.00
Return on Equity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Loan gutstanding (MR Millign) 5235.00 5235.00 5235.00 5235.00 5235.00 5235.00 5235.00 5235.00 5235.00 5235.00
Q&M Expenses (Fixed) (INR Million} 509.44 642.16 712.98 751.27 791.61 834.12 878.91 926.11 975.84 1028.25 10
O &M Expenses (Variable) (INR Million) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Insurance (INR Million} 139.60 139.60 139.60 139.60 139.60 139.60 139.60 139.60 139.60 139.60 1
Total O & M Expenses (INR Million) 740.04 78178 852.58 800.587 931.21 973.72 1018.51 1065.71 1115.44 1167.88 122,
Interest on Working Capital (INR Millign) 75.57 76.71 79.45 81.03 82.75 84.59 86.57 88.67 90.89 93.25 95.7
Tax 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Annual Fixed Cost (INR Million) 1601.28 1597.18 1600.68 1611.02 1627.56 1649.80 1677.30 1709.74 1746.87 1788.48 1834.44
Fixed Cost/Unit {INR/KVVh) 0.46 0.46 0.46 0.47 0.47 0.48 0.49 0.50 0.51 0.52
Ho. Description i i i v v Vi Vil Vil X X X X Xl
C |Working for Fuel Cost
GOV kCaliKg
5ross SHR (kCal )
Coal Consumptionyear (Ton) 158632174 | 158632174 | 158632174 | 158632174 156632174 158632174 | 1586321 74| 1586321 74 | 158632174
Price Per Tonne (INR) 2248.00 2283.00 231921 | 235668 | 230524 261032 | 265786 | 2r070s | 275702
Escalation % 3.46% 103
i‘g'::”a”a‘ Fuel Cost (INR Filion) -Variable | ¢, 7 182971 188230 | 170897 | 173880 | 178822 | 179886 | 183056 | 188336 | 189730 | 193241 | 198873
gg:zua\ Fuel Cost (INR Million) - Fixed 1951.33 1951.33 1961.33 198132
Total Fuel Cost (INR Nillion) 3501.04 3616.89 376019
Fuel CosUUnit (INR/KVVh) 1 04 105 109
Units Generated in year (MU} 3723 arez 3723 3723
Auxiliary Consumption (MUs) 279.23 279.23 279.23 279.23
Transformation Losses (MUs) 0.00 0.00 0.00 0.00
Het Exportable Units (MUS) 344378 344378 343378 324378
Unit Cost {INR / kWh) as per Norms 210 201 193 168
100 090 045
1% 210 151 080
Levelized Cost (25 Years) for domestic coal 1.80|INR/kWh
CERE notification dates 2¢ 5 2007
No. Description X X XVl XV XV XX XX XXl XX XX XXV XXV
C_|Working for Fuel Cost
GCY kCallKg
Gross SHR (kCal
Coal Consumptionfvear (Ton} 1586321.74 | 1586321.74 | 1986321.74 | 1586321.74 | 1586321.74 | 1986321.74 | 1986321.74 [ 1586321.74 | 1586321.74 | 1986321.74 [ 1586321.74 | 1586321.74
Price Per Tanne (INR} 2810.57 2865.03 2921.38 2979.69 3040.00 3102.41 I166.97 323397 3302.88 3374.38 3448.35 3524.89
Escalation %
ﬁ;‘:”ﬁ‘ Fuel Cost(INR Million) -Vianiable | 505 31 | ooas1o | 208542 | 212703 | 247000 | 221484 | 226073 | 230841 | 236774 | 240878 | 246150 | 251622
‘;‘;‘:”ﬁ‘ Fuel Cost (INR Million) - Fixed 198133 | 196133 | 198133 | 198133 | 198133 | 198133 | 198133 | 198133 | 198133 | 196133 | 198133
Total Fuel Cost (INR Million) 3967.64 4006.52 404674 4088.36 413142 4175.97 4222.05 4269.74 4319.07 4370.11 442292
Fuel Cost/Unit {INR/KWWh) 1.15 1.18 1.18 1.19 1.20 1.21 1.23 1.24 1.25 1.27 1.28
Units Generated in year (MU} 3723 3723 3723 3723 3723 3723 3723 3723 3723 3723 3723
Auxiliary Consumption (MUs} 279.23 279.23 279.23 279.23 279.23 279.23 279.23 279.23 279.23 279.23 279.23 279.23
Transformation Losses (MUs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Met Exportable Units (MUs) 3443.78 344378 344378 3443.78 344378 3443.78 344378 344378 344378 344378 344378 3443.78
Unit Cost (IMR / kKWh) as per Horms 1.62 1.63 1.64 1.65 1.67 1.69 1.71 1.74 1.76 1.79 1.82 1.85
0.25 0.1 0.19 017 0.14 0.12 0.11 0.10 0.09 0.03
111% 0.41 03 0.51 0.28 0.23 0.21 0.19 0.18 0.16 0.15
Levelized Cost (25 Years) for domestic coal
CERC notification dated 24.9.2007
Sensitivity Analysis for Levelized Cost
Subcritical subcritical Supercritical supercritical Domestic |Imported Domestic
% changeinfuel | (domestic coal) | (imported coal) | (domestic coal) |  (imported coal) % changein |Subcritical |coal coal Supercritical |coal Imported coal
{coal) price INRiton INR/unit |INR/ton |INR/unit |INR/ton |INR/unit |INR/ton INR/unit PLF PLF INRiunit  |INR/unit |PLF INR/unit INRiunit
10% 1265.28 1.70 [2472.80 1.91 [12658 26 1.78 2472.80 1.95 5% 89% 1.57 177 59% 1.66 182
20% 1380.29 1.79 |2697.60 2.02 [1380.29 1.86 2(697.60 2.04 10% 94% 1.54 1.74 94% 1.62 178
-10% 1035.22 1.51 [2023.20 1.69 (103522 1.64 2023.20 177 -5% 81% 1.64 1.83 81% 1.76 1.92
-20% 920.19 1.42 [1798.40 1.58 | 92019 1.56 1798.40 1.69 -10% 7% 1.68 1.87 7T% 1.82 1.97
Domestic |Imported Domestic
% change in |Subecritical |coal coal Supercritical |coal Imported coal
Project Cost INRiunit__|INR/unit _ |Project Cost |INR/unit INRiunit
5% 1.83 35700 1.78 1.21
10% 1.85 37400 1.79 1.95
-5% 177 32300 1.67 182
-10% 1.74 30600 1.63 178

The sensitivity analysis further establishes thia¢ tub-alternatives “2(a): Domestic coal based

subcritical power generation technology” is theremuically most attractive alternative.
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The sensitivity analysis has been done with a tianan domestic coal price upto the extent of 28%
an increase in domestic coal price greater than BO¥aprobable. The grade of domestic coal (GCV
3562.33kCal/kg) to be used will be G grade coalp@sMinistry of Coal, Government of Indth Coal
price of G grade coal was deregulated in Januad®.2Coal India Ltd has increased prices of coal by
INR 20/ton in August 2002, 2.4% per year after 2002-03 (i.e. around 9.6%2€D7-08§" and 10% in
December 2007. The Prime Minister's Office, Govt. of India isvalys against any hike in domestic coal
price as any increase in input costs would haveebgeneration companies and other consumers bf coa
to pass on the price incred$® the end consumers. Considering the above tfishighly unlikely that
the price of domestic coal will increase by morantf20% in the next 10-12 years.

For the case of imported coal, the project propbhed assumed the least cost option for its caaepr
assumptions i.e., low calorific value Indonesiaalc&urther the least cost option of ownership ofan
was assumed to reduce overall coal cost. Thisfiscted in the bid documents submitted by CGPL
wherein 55% of coal cost was assumed as fixed.nguhe time of the investment decision, the long
term price difference between lead global coal dedi and Indonesian Coal was 25% to 30 %
(Indonesian coals being cheaper). Hence, 25% dmsctar Indonesian coal was assumed on the
prevailing AP14 & GCCNC indices. Thus having coresigld steep 25% reduction on spot prices a further
reduction of coal price would not have been a bssicenario given the demand supply scenarioalf co
which continues even today. Given the growing atane®e and demand for Indonesian coal this
differential has actually been seen reducing camalaly past the investment decision. Thus a deeri@as
imported coal price of more than 20% over the pasgeumed here is highly improbable.

The sensitivity analysis has been done with a tianiain capital cost upto the extent of 10% as a
decrease in the capital cost of the proposed pragwity by more than 10% is highly improbabléer
average inflation rate in India was around 7.3%Oittober 2008 and 8.5-9% (as of 2008-09) and
going by these past trends, India is expected pemsnce an increase in price trends. Given thelgén
inflation, prices of goods and equipment purchaséldincrease and it is extremely unlikely that the
project cost will be reduced. Further, due to leditsupply of equipments and a dearth of EPC

contractors for supercritical power technologyréhare chances of increase in cost.

4 http://coal.nic.in/welcome.html

%0 http://www.thehindubusinessline.com/2002/08/24ie852002082402240400.htm

*L http://www.livemint.com/2008/09/14223106/Chaturvedgests-increase-i.html

52 http://www.thehindubusinessline.com/2007/12/151e82007121550750200.htm

%3 http://www.financialexpress.com/news/No-coal-pifiike-this-year-Bagrodia/312666/
http://www.livemint.com/2007/09/12001247/PMO-turdewn-price-hike-requ.html

** http://labour.nic.in/annrep/annrep0607/englishi&aB. pdf
55 CRISIL Ecoview, January 2009, Page 6, https://wwiloesearch.com/ResearchProWeb/control/welcome
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The high levelized cost of generation of sub-atéues “1(a): Domestic coal based supercritical @ow
generation technology”, “1 (b): Imported coal basegercritical power generation technology” and “2
(b): Imported coal based subcritical power generatechnology” prohibits implementation of the same
Apart from higher levelized cost of electricity geation the occurrence of sub-alternative -1 (le) the
project activity not implemented as CDM project)ivie prohibited by other investment, technological
and common practice barriers elaborated in these&.5. Also sub-alternative 2 (b) will face bans
related to import of coal as elaborated in the i@oigality’ section. These barriers have been elateul
under section B.5. Hence, these alternatives cabhenoonsidered as baseline options.

In view of the above discussion, “sub-alternatii@P Domestic coal based subcritical power ger@rat
technology” is found to be economically the mostaative option available to the project propong@mt
any stakeholder within the project boundary) inegize of the proposed project activity and thergfore

following methodological guidance, this alternatrepresents the baseline scenario.
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B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofélregistered CDM project activity
(assessment and demonstration of additionality): >>

The proposed project activity involves power geherausing super-critical technology. Even
though this technology is already in practice ihentdeveloped nations like USA, UK, Germany,
Japaretc, no super-critical power plant is yet operatioinalndia, where the total installed thermal
power generation capacity is even more than manthede developed countries. According to
Central Electricity Authority, Govt. of India, owf total installed power generation capacity of
132329.21 MW the installed capacity of coal basedirhal power constitutes 71121.38 MW as on
31.03.2007, as is evident from the table below.
Table 12: All India Installed Generating Capacity n MW

All India Generating Installed Capacity (NMVV)
Thermal % of coal in Total
Generating

Year Hydro Coal Gas Diesel Total Nuclear | R.E.5 Total Installed Capacity
Ason 31-03-2005' [ 30942 24| 8779087 | 11909.82 [1201.75 | 80902.44 | 2770.00 | 3811.01 | 118425 59 67.24
Ason 31-03-2006° [ 3232577 | 6851888 | 12689.91 [1201.75 | 82410.54 | 3360.00 | 6190.86 | 124287 17 55.13
As on 31-03-2007° | 34653.77 | 71121.38 | 13681.71 |1201.75 | 86014.84 | 3000.00 | 7760.60 | 132329.21 53.75
1Source:httpd & .Cea.nic.infpower_sec_reportzigensral_review/0405/ch2. pdf
*Source: hitp:d . .cea.nic.infpower_zec reportziexecutive_summary/2008_0348 pdf
*Source: hitpufwww . cea.nic.infpower_sec_reports/Executive_Summary/2007_023/6.pdf
R.E.5-Renewable Energy Sources includes Small Hydro Project(SHP), Biomass Gaz(BG), Biomass Power(BP), Urban & Industrial waste
Power(U&I}, and Wind Energy

However, till date not a single thermal power plamtindia has come up with super-critical
technology. This demonstrates the uniqueness optbgect which involves setting up of a single
location 4000 MW generation capacity using coadirsuper-critical technology. As on date the
technology has achievewb penetration in India due to the investment, tetdmoand other barriers
as elaborated below.

The “Tool for the demonstration and assessmentiditianality” version 05.2 has been followed to

demonstrate the additionality of this proposedgxbactivity.
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STEP 1. Identification of
alternatuves to the project
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Step 1: Identification of alternatives to the projet activity consistent with current laws and
regulations
Sub-step 1a: Define alternatives to the project activity

Plausible alternatives to the proposed projectviagtivhich can be part of the baseline scenario

have been identified in Section B.4. These altéreatinclude:

Alternative 1. The project activity not implementasla CDM project

Alternative 2. Power generation using coal-firetl-stitical power generation technologies

Alternative 3. Power generation using energy sai(onatural gas) other than coal

Alternative 4. Power generation using energy saitbgdro) other than coal

Alternative 5. Power generation using energy saifdisel/ fuel oil/naphtha) other than coal

Alternative 6. Power generation using energy saur@genewable energy sources excluding

hydro) other than coal
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» Alternative 7. Power generation using energy sainaclear) other than coal

« Alternative 8: Import of electricity from connectegtids, including the possibility of new
interconnections.

In view of the analysis of the above alternatives$ection B.4, Alternative 1 and Alternative 2 are

the options which are the realistic and crediblerahtives to the project activity.

Sub-step 1b: Consistency with mandatory laws and regulations

Both Alternatives 1 and 2 are in compliance with mlndatory applicable legal and

regulatory requirements.

Step 2: Investment Analysis
Sub-step 2a: Determine appropriate analysis method

As the proposed project activity and the alterrsmientified in Step 1 (Alternative 2) generate
financial/economic benefits other than CDM relatembme, hence the simple cost analysis (Option
I) cannot be applied. According to the ‘Tool fornuenstration and assessment of additionality’-
Version 05.2, the project proponent has adoptet-Sep 2b — Option Ill: Benchmark analysis’ to
establish the project as financially additional.

Sub-step 2b: Option 111. Apply benchmark analysis

In this context the Return on Equity (ROE) hasrbeensidered as the suitable financial indicator
whose value for the project scenan®.(super-critical power generation) has been compa#itd
that of the benchmark ¢. the normal ROE guaranteed for a similar baseloeeap plant by CERC,
Govt of India).

Sub-step 2c: Calculation and comparison of financial indicators

The levelized cost of power generation for the psgal project activity as on today’s date is INR
1.81/kWh and the levelized tariff stands at INRG2KRVI*®. The ROE during bid submission was

calculated to be 10.20% (without consideration BMCrevenue).

Input parameters for ROE calculation

Parameter Unit Value

%8 http://www.pib.nic.in/release/release.asp?relid3&7&kwd
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Project Size MW 4000
Total Project Cost INR million 170130
Project Cost per MW INR million/MW | 42.5
Debt: Equity Ratio 75:25
Loan Repayment Period Average (from end of moratoti years 20
period
Maintenance Spares % of project cost | 1%
Escalation in cost of spares 6%
Rate of Interest on loan Capital (Average) 10.00%
Rate of Interest on Working Capital 8.5%
Depreciation (as per IT Act) 15%
Plant Life years 25
PLF 85%
Auxiliary Consumption 7.5%
GCV kCal/kg 5750
SHR kCal/kwWh 1965
Price of coal INR/ton 2248
Escalation on fuel charges 3.46%
O&M Cost INR million/MW | 0.6175

The ROE calculated during the decision making tsteod at 10.20% which is much lower than
what would be otherwise available to the developethe event the developer chose to go for sub-
critical domestic coal based power plant. (The itketaf the ROE calculation with all relevant
assumptions have been attached in Appendix 2)s larthwhile to note here that the project
activity was awarded to the project proponent tghoa competitive bidding mechanism and the
levelized tariff quoted by the project proponentsveignificantly lower than the second lowest bid
amongst those quoted by other prospective biddedg;ating a higher risk perception among the
prospective bidders for the proposed project agtivihe equivalent levelized tariff proposals

submitted by the six qualifying bidders are givesol’’.

" http://www.cercind.gov.in/03022007/No_18-2007.pdf
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Sl Bidder Equivalent
No Levelised Tariff
(Rs./kWh)

1. | Tata Power Company 2 26367
Limited

2. | Reliance Energy Generation 266119
Limited

3. Adani Enterprises Lid. 2 69601

4. | Essar Power Lid 2.80054

5. | Larsen & Toubro Power 3.22049
Limited

6. | Sterlite Industries (India) 3.74625
Limited

The project proponent has considered a benchmafld®f® which is the CERC, Govt of India
approved ROE for coal based subcritical power gtsjm India. As per “Tool for the demonstration
and assessment of additionality” Version 05.2, pagpoint 6e Discount rates and benchmarks
shall be derived from Government/official approymhchmark where such benchmarks are used
for investment decisiorisThe 14% ROE (post tax) is the benchmark rateratfirn which is
approved by CERC and is the assured return whietpthject proponent would have got had the
project proponent gone for a subcritical coal bageder plant. Thus, the project proponent has
taken a benchmark ROE as 14%.

Sub-step 2d. Sensitivity analysis

A sensitivity analysis was carried out which furttsibstantiates the robustness of the financial

analysis carried out.

Parameter Variation ROE

5% decrease 11.61%
Project Cost 10% decrease 13.74%

10.79% decrease 14%
5% decrease 12.18%

Coal Cost

9.43% decrease 14%
PLF 2.5% decrease 10.24%
5% decrease 10.29%

%8 http://www.cercind.gov.in/13042007/Terms_and_cdndi_of_tariff.pdf Page 20
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2.5% increase 10.15%
5% increase 9.84%
Infinite decrease 14%
5% decrease 10.48%
O&M Costs 10% decrease 10.57%
60.00% decrease 14%

The sensitivity analysis shows that the ROE (dutidy submission) is always lower than the
benchmark ROE under any predictable variation ef gbnsitivity parameters. The availability of
CDM revenue would make the investment in the higlagital intensive technology more attractive.
In fact this will also provide a cushion to the jea proponent when ROE decreases substantially
due to increase in the critical parameters likd é@st, project cosetc as shown in the sensitivity
analysis. For the fuel price (coal price), a 9.4886rease in price is not a feasible scerdridhis

is because the company had assumed the least mast ¢or its coal price assumptions i.e., low
calorific value Indonesian coal. Further the |leaxt option of ownership of mines was assumed to
reduce overall coal cost. This is reflected in it documents submitted by CGPL wherein 55% of
coal cost was assumed as fixed. During the timéhefinvestment decision, the long term price
difference between lead global coal indices andmedian Coal was 25% to 30% (Indonesian coals
being cheaper). Hence, 25% discount for Indones@at was assumed on the prevailing API4 &
GCCNC indices. Thus having considered steep 25%cteth on sport prices a further reduction of
coal price would not have been a possible scemaren the demand supply scenario of coal which
continues even today. Given the growing acceptamceé demand for Indonesian coal this
differential has actually been seen reducing camatoly past the investment decision.

The sensitivity analysis has been done with a tianan capital cost upto the extent of 10% as a

decrease in the capital cost of the proposed praovity by more than 10% is highly improbable.

% http://www.businessstandard.com/india/storypage?phtono=155593

Also it is worthwhile to note that even though imigad coal prices have been spiralling year after ye
(between 2002 and 2004, imported coal prices hasreased by 100%), domestic coal prices have hardly
increased in the last 8-9 years (since price ofaitim coal was deregulated in January 2000 by Gfovidia).
http://www.hindu.com/2008/11/14/stories/2008111488500.htm




g’ \$ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFOCE
4 ~v

CDM - Executive Board

page 39

The average inflation rate in India stands at afld15-9% (as of 2008) and going by the past trends,
India is expected to experience an increase iregrends. Given the trends in inflation, prices of
goods and equipment purchased will increase arsdeixtremely unlikely that the project cost will
be reduced. Further, due to limited supply of em@pts and a dearth of EPC contractors for
supercritical power technology, there are chant@scoease in cost.

In addition prior to the bidding date, budgetarotps were taken from key equipment suppliers
(supportive provided to Validator) which constituteabout 50 — 60 % of the total hard cost of the
project. These quotes were invited on a fixed poggis, thus there is no possibility of any redrcti
of the price post accepting the offer. Final cortasigned with these parties also prove that the
final negotiated price is very close to the qugtede prior to bidding. The remaining cost ent&ils
the Civil works for the plant, the Balance of Plaguipments, cost of consultants, Financial
Charges, Interest During Construction and Preoperaxpanses. Given that the Inflation in India
has historically been always in the positive teryitthere is no reason to believe that these @asts
come down from the then existing prices.

An infinite decrease in PLF or 60.00% decrease &MQcosts is not realistic. Considering CDM
revenue, the ROE stood at 15.59% at the time afdgatke decision to bid for the proposed project
activity, which is greater than the benchmark R®E4%%6.

Step 3: Barrier Analysis

Sub-step 3a: Identify barriers that would prevent the implementation of the proposed CDM
project activity

The project proponent has performed barrier amalysiestablish the additionality of the proposed
project activity. The project proponent is facingrtain barriers which may hinder the project
proponent in successful implementation of the mtogetivity.

These barriers are elaborated below.

Barrier due to prevailing practice

Lack of Trained Manpower in India for the Project Operation: The proposed project activity
i.e. generation of thermal power through super-critteahnology is a very recent addition in Indian
power generation sector. The project proponerngrother power generation utility in India does
not have sufficient familiarity with operating thtechnology. There exists significant risk, as
elaborated above, for being the first to implememtew technology in a country where there is a
lack of local knowledge of the new technology, deanf adequate man power with relevant

technical expertise for operation of the technolaggl maintenance of the equipments.
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Coal fired power generation is dominant in India én 31.03.2007, out of an installed generation
capacity of 132329.21 MW, coal based power ger@raiccounts for 71121.38 MW and out of a
total generation of 659419.4 GWh, coal based géoneraccounts for 452168.4 GWh. Even though
almost 68% of the total generation is coal baselhdira, none of the coal based power generation
utilities in India is so far operational with a geation capacity to the tune of 4000 MW using super
critical technology. These facts emphasise so dapenetration of super-critical power generation
technology in India and further substantiate thigjueness of the proposed project activity in Indian
power generation sector. The project activity Wwdl the first single location thermal power plant i
India of 4000 MW scale which will utilize higherfigiency super-critical technology and contribute
to GHG emission mitigation.

Table 13: Percentage of Coal based Generation inlAhdia Electricity Generation

All India Energy Generation Data

Generation {GWWh)

Twpe of Generation 2006-07" 2005-06 2004-05
Coal 452168 .4 426138 415484
Gas+hiesel TA330.73 F1076E| 70458491 48
Total Thermal 5274499 1 497214 486075.5
Hydro 1133149 1012931 g44495 3
ruclear 18605 26| 17228.849| 16845 249
Total GH9419.4 615746 5874161
%% of coal In Total

Generaticn [it: o G921 TO.7T3

"Http: Sy ces nic indgodfopmivonthly _Generstion_Reports
Scol_07F_ 03 pdf

Sonrce] Thermal Pedormance Keview

Bt A ce g nic it

Technological barrier

The project proponent envisaged the following tedbgical / operational risk factors associated
with super-critical technology.

In the recirculation boiler (which is typically usén sub-critical power plant), the quantity of emat
re-circulated is in the range of five times the mjity of feed water flow. In a once through boiler
(which is used in supercritical technology), theaflquantity is limited only to feed water flove.

the ratio of steam generation to feed water floelése to 1. For a thermal power plant connected to
the grid, any extreme load fluctuation in the gndl result in corresponding variation in boiler
steam generation and feed water flow. For thisardle thermal response on account of extreme

load fluctuation will be much severe in once thiolgiler system, compared to a subcritical boiler,
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leading to thermal shock. In addition, unlike teecirculation boiler where the tubes always contain
some water and therefore, operate at close toatetrtemperature, in a once through boiler there
will be differential fluid temperatures between égsbdue to differential heat absorption rates
between tubes. At super-critical pressures temperalifferentials are likely to be higher as thisre
no part of the heating process in which a constantperature exists for change in enthalpy.
Differential heat pick-up between tubes will incseathe potential for temperature differentials
between tubes resulting in thermal stre$s@he high thermal shock/ stresses on the boileegu
can lead to failure of the boiler tubes and jeojs@rthe power plant operation. Such phenomena are
even more serious when the boiler operates atl@adtalthough presently high strength materials
are used in boiler tubes to counter the stresses.

The super-critical power plants under UMPP are egpgd to run on base load. However, looking at
India’s proposed 12485M% capacity addition of nuclear power (which haveun on base load)
by end of 11 Plan it is highly probable that during grid fluation the UMPPs may be forced to
operate on partial load giving priority to the godnnected nuclear power plants to continue to run
on base load.

The boiler design of the proposed project actiuityolves a high mass flux through the tubes to
avoid departure from nucleate boiling (DNBand subsequent overheating of the tube metalgh hi
mass flux design has the negative flow charactefisthich causes tubes to experience higher than
average heating and draws lower than average flmid The negative flow characteristic can lead
to non uniform temperature profile, resulting inspible overheating of tubes in the upper furnace,
DNB at high heat flux areas and differential thelrexgansion of the water walls which ultimately

leads to tube failure.

Figure 3: Boiling Curve

% SWIS Power Procurement — Comparative Supercrioadly, Western Power Corporation

®% http://www.npcil.nic.in/nupower_vol13_1/nugenn.htm

®2The point at which the heat transfer from a bodyidig decreases due to the insulating effect ofears

blanket that forms on the rod surface when the &atpre continues to increase.

Nucleate boiling- Steam bubbles form at the heatdfier surface and then break away and are cantizdhe

main stream of the fluid. Such movement enhaneas thansfer because the heat generated at theecesusf
carried directly into the fluid stream. This heaansfer process is sometimes desirable bec#us energy
created at the heat transfer surface isktyuiand efficiently "carried" away.
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Significant risks exist as there is dearth of Idagadwledge of the new technology and lack of s#ille
personnel to understand the technology and opénatequipments. The project proponent has to
heavily rely on foreign expertise at every stage podject construction, commissioning and
subsequent operation which in-turn will escalat phoject costThere is also the need to procure
critical equipments from developed countries whadas to the possibility of .increase in the overall
project cost on account of foreign exchange dynamia uncertainties inherent to the economies of
the seller countries. Extra spares are requirédeas are no local manufacturers of this technology
The above-mentioned technological problems and t#ckompetent manpower and knowledge
base, unavailability of local technology supplier supplier of BTG (Boiler-Turbine-Generator)
package are some of the major barriers anticipayetie project proponent which would hinder the

project proponent to implement the project actiwithout considering CDM benefit.

Investment barrier
The project activityi.e. implementation of 4000 MW super-critical techngtogased coal fired

power generation is highly capital intensive anthis capital investment to the tune of INR 170000
million. As evident from the previous capital exdéare plan of the TPCL (the parent company of
CGPL - the project proponent) this is the firstaifPCL is venturing into a project which not only
involves high capital investment but also involvegplementation of a technology which is

completely new in Indian context. The project wbk financed through Coastal Gujarat Power

®3sub-critical boilers with natural circulation hapesitive flow characteristic whereby tubes experiehigher
than average heating and tend to draw higher tharage fluid flow.
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Limited (the project proponent) which is 100% sdiesiy of TPCL. It is worthwhile to mention that
as per the 2006-07 Annual Report of Tata Power GowypLimited, the net free cash flow
generation was INR 11505.6 million for FY 2006-0his free cash flow generation is insufficient
to meet TPCL'’s capital expenditure requirement Wigtands at INR 32140 million for FY 2007-08
(a significant part of this CAPEX involves equity BPCL in the super-critical power project of
CGPL). Moreover, capital in the form of Equity (RroTata Power) blockage to the tune of Rs
42500 million for 4 years (this is the period alamiich the entire capital investment is phased out)
will impact the liquidity of the company and henite future debt servicing capability. It may be
noted that other alternative investment optionstfe company would have been relatively of a
lower risk. The reason being these projects aleelbcal coal based / have a lower capital cost, f
example projects like the 1050 MW Maithon projeictest Bengal, 2400 MW Dehrand project at
Maharashtreetc. (Ref: 12 year CAPEX plan of TPCL). If a 4000MWhbsutical power project
would have been implementeice( the baseline alternative), financing can be arrdivgéh relative
ease as the baseline is a low risk and establigwthology and there would be no penalty in case
of late implementation. For the proposed projetivag, a delay in implementation and supply of

power would lead to high pendity

Till date entire investment in thermal power sedbgr all types of investors (both Indian and
oversees investors) has been in the subcriticals.uiihe certainty of achieving the desired
efficiency level and hence the desired return mestment for super-critical technology is not tdste
in Indian context where the power plant will be jsabed to various factors like ambient
environmental conditions affecting power generagdficiency, as coal quality and supercritical are
independent of each other operational bottleneoksidering non familiarity of technology by the
workforce..

There is a heightened risk perception among thpgrgroponents and project lenders due to non-
availability of established local support base $apply of suitable expertise spares and services
required for the project. In addition, this beimg ffirst 800 MW supercritical power plant in India
there is an enhanced risk perception among thesfend

Furthermore, the Indian EPC contractors are famwigth the engineering, procurement and

construction services primarily for the sub-criticaits in the scale of 300MW, 400MW, 500MW

% As per the PPA, there is a penalty of INR 10000das per MW for late implementation and supply of
power.
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etc. but not with 800 MW unifS. The project proponent found out during the inifidnning or the
project that no EPC contractor was ready to dopttogect within the timeframe promised in the
Power Purchase Agreement and the required cosinpéees due to which the project proponent
decided to go for the package route. The projegpgment decided to go on a package route. The
entire project has been divided into about 100 pgek with each package being ordered separately
to individual contractors. This exposes the projctivity to a risk on the integration issues of
various packages and also delay made by one pamtiead to a potential risk of delaying the entire
project. Contrasted to a typical single party EP@tact, in package philosophy the liability of the
contractor (in the form of liquidated damage paidite project developer) on account of delay is
low but the project developer is exposed to higkgiof non-completion even if a single contractor,
who is supposed to deliver one of the critical jalefaults. Alternatively in baseline cases,
availability of various experienced EPC contractfns sub-critical units provides the comfort of
integration issues, cost effectiveness and on-tiomepletion of the project.

Since, as per the bid condition of Ultra Mega Powerject (UMPP) the project activity has to
operate on imported coal there will be the assediaisks of volatility in coal prices in the
international market and there will be consequengact on the cost of generation. The price risk
associated with imported coal is expected to baggrmitigated through an escalation mechanism
(as escalation is available only for a portiontef total imported coal requirement and not therenti
quantity) linked with a basket of internationallycapted spot coal indices. However, these indices
represent averages and project activity would ooetito face risk of buying coal at a price différen
from the level suggested by the inffexvolatility in fuel prices could mean that whenatgrices

are high the project may rank low resulting in uteaty over dispatch recovery of capacity
charges, incentive incongc. The inherent risk for the project which has dedittefollow the long
term supply based model lies in the following magsues:

-As per the bid conditions the cost of only theadsiale portion of coal will be escalating on a per
annum basis as opposed to a fixeel. fon escalable) component which represents 55%adfoost.

In the event of coal price increase over and altbgeone assumed during bidding, the tariff to be

paid to the project proponent will only take caféh® escalable component of the coal cost but will

% Source: CRISIL Research: “Power generation: Eqaigiravailability- A critical focus area”, Page 13

% Consultant’s Report: ‘Escalation rates for esdalabmponents of imported coal and captive miné ftoa
thermal power projects’ - Central Electricity regiary Commission of Govt. of India
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not compensate for the increase in the non-eseataivthponent. This creates a potential risk where

the revenue only for th&duoted Fuel Energy Charges'(as in the PPA) can be inadequate to meet

the entire cost of coal.

-Change in bilateral diplomatic relations betwdedia and coal exporting countries can severely

jeopardize the coal availability and increase tlo@l gorice which in turn can impact cost of

generation. In order to maintain sustained suppluel to the power plant, the project proponent

may have to acquire coal mines abroad; high cosuoii acquisition of mining assets in the foreign

country further strains the company’s financialsl dnereby increases the expected rate of return

from the projed.

In case of baseline optiare. subcritical coal fired power plant, there is nstrietion on usage of

domestic coal and therefore the project proponentdchave secured coal from domestic sources

also. The above mentioned risk lies with the paldicbid condition which stipulated compulsory

usage of imported coal.

The above-mentioned barriers also remain signifieagas of concern for the prospective financiers

of the project.

Sub-step 3 b: Show that the identified barriers would not prevent the implementation of at least

one of the alternatives (except the proposed project activity)

The above mentioned barriers are not applicabléh¢éoidentified baseline scenane. “Power

generation using coal-fired sub-critical power gatien technologies” as already discussed in Sub-

step 3 b).

During the conceptualization of the proposed CDMjgxt activity the potential CDM revenue that

would flow to the proposed project activity had meweriously considered. Following impacts of

CDM fund are identified from the point of view ofitigation of risks and barriers discussed above.

v CDM revenues will provide additional coverage t@ thisks associated with the proposed
project activity and partially offset the impact ofther technical risk factors as mentioned
above.

v' The revenues from CDM will further stimulate effoit CGPL to find methods of mitigating
risks and enhance replication of such advanced pgemeration technologies to achieve GHG

abatement.

%7 Source: CRISIL, April 2007, OPINION



g’ \$ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFOCE
4 ~v

CDM - Executive Board

page 46

Step 4. Common practice analysis

Sub-step 4a. Analyze other activities similar to the proposed project activity

The super-critical technology is a recent additiorindia. At present there is no operating super-
critical power plant in India. (installed capacitf4000 MW) which is running on imported coal and
supplying electricity to the grid. In fact this the first Greenfield project to add 4000MW of
generation capacity at a single location in India.

Sub-step 4b: Discuss any similar Options that are occurring

Since similar activities are not observed as disedsn Sub-step 4a, hence it may be concluded that
similar activities are not commonly carried out.

Therefore, Step 4 is satisfied.

Thus, it may be concluded that the proposed pragetvity is additional as it satisfies all the
criteria of the Tool for the demonstration and assessment of addinality”, Version 05.2.

Chronology of the proposed project activity

Milestone Date Supportive Document
Initiative for Ultra Mega Power January 2006 http://pfc.gov.in/Tariff_Policy.pdf
projects by Power Finance http://pfc.gov.in/selection_process.pdf
Corporation Ltd (A Govt. of India
undertaking)

July 2006 Submitted to DOE
Detailed Project Report (technical)
by TCE Consulting Engineers Ltd
Study on India’s Ultra Mega Power | October 2006 Final Report of Mott MacDonald on
Projects by Mott MacDonald “Exploring the Use of Carbon Financing”
(engaged by British High submitted to DOE
Commission) The report was used as initial concept

document for the bidders

Communications with CDM September-November | The trail of email communications have been
consultants and internal 2006 forwarded to the DOE.
communications of TPCL regarding
the CDM potential of the Mundra
UMPP
Board Meeting of Tata Power 2" December 2006 Certified true extracts of the Maguaf
Company Ltd and decision regardirig Meeting of Tata Power submitted to DOE
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bidding for Ultra Mega Power
Project using super-critical

technology

Bid Submission for Coastal Gujarat

Power Ltd by TPCL

7" December 2006

Cover letter of bid submission stibrhto
DOE

Communications with CDM
consultants regarding the Mundra
UMPP

December 2006

Email Communications forwarded to DOE

Mundra UMPP awarded to TPCL

December 2006

htimésiofindia.indiatimes.com/articlesho
/843633.cms

Power Purchase Agreement was

signed for the project

22" April 2007

Copy of PPA submitted to DOE

Submission to Ministry of

Environment & Forests for Host

20™ November 2007

Letter to MoEF submitted to DOE

X

Country Approval

Webhosting of PDD on UNFCCC | 13" January to 11 http://cdm.unfccc.int/Projects/Validation/inde
website February 2008 .html

Financial due diligence by the February 2008 Email from ADB dated 14.02.2008

lenders taking into consideration

future CDM benefits

Letter from IFC dated 26.02.2008

Financial closure for the CGPL

project

24" April 2008

http://economictimes.indiatimes.com/Roi¥
PC_announces_financial_closure_of Mund

project/articleshow/2980723.cms

ra_

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:

The relevant methodological steps are describembel

Baseline Emissions

Baseline emissions are calculated by multiplying tHectricity generated in the project plant

(EGr;, with a baseline C@emission factorgFg, co.,), as follows:

BE, = EG;,; \XEF;s, coay

Where:

BE,

Baseline emissions in yeptCO,)
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EGeyy Net quantity of electricity generated in the projelant in yeay (MWh)

EFs co2 | Baseline emission factor in yea(tCO,/MWh)

EFs. cozis determined using the lower value between thesgion factor of the technology and fuel
type that has been identified as the most likelsebae scenario and a benchmark emission factor
determined based on the performance of the top pé¥er plants that use the same fuel as the
project plant and any technology available in teegyaphical area as defined in Step 2 below.

To calculateEFg, o2, the lowest value among the following two optiond e used.

Option 1. The emission factor of the technology and fuehtdied as the most likely baseline

scenario under “ldentification of the baseline sc@i section above, and calculated as follows:

_ MIN(EF g cozy s EFer pacoray)

EFslcozy = x3.6GJ/ MWh
urn

Where:

EFgLcozy Baseline emission factor in yea(tCO,/MWh)

EFeecoay CO, baseline emission factor of the baseline fosgl fype that has been
identified as the most likely baseline scenariddiCMass or volume unit)

EFeepicozy Average CQemission factor of the fossil fuel type used in pineject plant in
yeary (tCO, / Mass or volume unit)

7L Energy efficiency of the power generation technglttat has been identified
as the most likely baseline scenario

For the proposed project activity, the baselinesifdsiel type that has been identified as the most
likely baseline scenario is coal and the fossil foebe used in the proposed project activity soal

coal.

Option 2: The average emissions intensity of all power glgntorresponding to the power plants

whose performance is among the top 15 % of théagoay, as follows:
D> FC,,*NCV,, *EF,
— i

C02,j,x
EF =
BL,CO2,y z EGj,x
j

Where:

EFgLcoz2y | Baseline emission factor in yea(tCO./MWh)
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FCix Amount of fuel consumed by power planh yearx (Mass or volume unit)

NCVj,x Net calorific value of the fossil fuel type consuingy power plant j in yeax (GJ /

Mass or volume unit)

EFcoz,jx CO, emission factor of the fossil fuel type consumggbwer plang in yearx (tCO, /

Mass or volume unit)

EGx Net electricity generated and delivered to the byighpower plani in yearx
X Most recent year prior to the start of the propegivity for which data is available
i Top 15% performing power plants (excluding cogetiengplants and including power

plants registered as CDM project activities), asntdied below, among all power
plants in a defined geographical area (India) tfeate a similar size, are operated at

similar load (.e. at base load) and use the same fuel type (co#thegsroject activity

For determination of the top 15% performer powemnj, the following step-wise approach is

used:

Step 1: Definition of similar plants to the project activity
The sample group of similar power plants should siginof all power plants (except for
cogeneration power plants):
« Those use the same fossil fuel type as the prajetivity, where fuel types are defined in the
following categories:

-Coal

-Oils (e.g. diesel, kerosene, residual oil)

-Natural gas
» Those have been constructed in the previousyfags;
* Those have a comparable size to the projectiggtidefined as the range from 50% to 150% of the
rated capacity of the project plant;
» Those are operated in the same load categergat peak load (defined as a load factor of less tha
3,000 hours per year) or base load (defined aadflctor of more than 3,000 hours per year) as the
project activity; and
» Those have operated (supplied electricity toghd) in the year prior to the start of the project

activity.
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The sample group of plants identified consists adldased sub-critical power plants that have a
capacity between 400MW to 1200MW, have been coatgduin last 5 years, operate at base load
and have supplied electricity to the grid befosetsdf the proposed project activity.

Step 2: Definition of the geographical area

As per the methodology ACMO0013, Version 02, theggaphical area to identify similar power
plants is chosen in a manner that the total nunafepower plants “N” in the sample group
comprises at least 10 plants. As a default, thé griwhich the project plant will be connected
should be used. As the number of similar plantgjedied in Step 1, within the Western regional
grid boundary is less than 10, the geographiced &seextended to India. The number of similar
plants is now greater than 10.

Step 3: I dentification of the sample group

Identify all power plants that are to be included in the sample group. Detexrthe total number
“N” of all identified power plants that use the sarfuel as the project plant and any technology
available within the geographical area, as definestep 2 above.

The sample group should also include all power tplavithin the geographical area registered as
CDM project activities, which meet the criteria ihefd in Step 1 above.

Step 4: Determination of the plant efficiencies

Calculate the operational efficiency of each poplantn identified in the previous step. The most
recent one-year data available is used. The opegdtiefficiency of each power plantin the

sample group is calculated as follows:

EG

n,x

Tnx = FC, . *NCV, *2778

Where:

EG.x Net electricity generated and delivered to the dpydthe power planh in the yearx
(MWh)

FCnx Quantity of fuel consumed in the power plarih yearx (Mass or volume unit)

NCV, x Net calorific value of the fuel type fired in powglantnin yeary (GJ / mass or volume

unit)n are all power plants in the defined geogiegdharea that have a similar size, are

operated at similar load and use the same fuektgpehe project activity

277.8 Conversion factor from TJ to MWh

X Most recent year prior to the start of the propeativity for which data are available
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Step 5: I dentification of thetop 15% performer plantsj

Sort the sample group of plants from the power plants with the highest t® litwest operational
efficiency. Identify the top 15% performer plarntsas the plants with the 1st to Jth highest
operational efficiency, where thke(the total number of plan{$ is calculated as the product of N
(the total number of plants identified in step 3) and 15%, rounded down ifsitdiecimal.4 If the
generation of all identified planjgthe top 15% performers) is less than 15% of tha tpeneration

of all plants n (the whole sample group), then tibenber of plantg included in the top 15%
performer group should be enlarged until the gnapgresents at least 15% of total generation of all
plantsn. All Steps should be documented transparenthudticg a list of the plants identified in
Steps 3 and 5, as well as relevant data on thecfugdumption and electricity generation of all
identified power plants.

The emission factor has been calculated by Ceritattricity Authority, Govt of India and

published on their website (http://www.cea.nic.iafming/cdm.pdf.

Project emissions

The CQ emissions from electricity generation in the pregub project activityRE) is calculated
using the latest approved version of the “Tool &tcelate project or leakage G@®missions from
fossil fuel combustion” (Version 02, EB 41), whetee proces§ in the tool corresponds to the
combustion of fossil fuels in the project plaHere the procegscorresponds to combustion of coal
for power generation using super-critical technglag the proposed project activity. As per this
tool,

CO, emissions from fossil fuel combustion in procgase calculated based on the quantity of fuels

combusted and the G@mission coefficient of those fuels, as follows:

PEqc, = Z FC , ,XCOEF,

Where:

PEecy CO, emissions from fossil fuel combustion in procedaring the yeay (tCO, / yr)

FCijy Quantity of fuel type combusted in processluring the yeay (mass or volume unit
1yr);

COEF, CO, emission coefficient of fuel typen yeary (tCO, / mass or volume unit);

I Fuel types combusted in procgshiring the yeay
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The CQ emission coefficienEOEF,, can be calculated following two procedures, depsmndn the
available data on the fossil fuel typeas follows:

Option A: The CQ emission coefficien€COEF, is calculated based on the chemical composition of
the fossil fuel type, or

Option B: The CQemission coefficien€COER, is calculated based on net calorific value and CO
emission factor of the fuel type

Option A is followed here.

COEFR, =w,; ,x44/12

Where:

COEF, | CO, emission coefficient of fuel typean yeary (tCO, / mass or volume unit);

Wesiy Weighted average mass fraction of carbon in fye i in year y (tC / mass unit of the
fuel)

[ Fuel types combusted in procgshiring the yeay

Leakage
The methodology does not require the considerati@mny leakage emissions.
LE=0

LE, are the leakage emissions during the year y &0

Emission reductions

Emission reductionsER) by the project activity during year y are thefeiénce between the
baseline emissionsBE,), project emissionsPE) and emissions due to leakadeE(), and are
expressed as follows:

ER = BE, = PEy = LEy.. ot eoveeveeeeeeieeeeeeeeeee, (15)

where:

ER Emission reductions due to the project activityilg the year y (tCé)

BE Baseline emissions during the year y (}€0

PE Project emissions during the year y (8D

LE, Leakage emissions during the year y (1€0O

The detailed emission reduction calculations haenkattached as Appendix 3.
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B.6.2. Data and parameters that are available atalidation:

(Copy this table for each data and parameter)

Data / Parameter: EFeesLcozy
Data unit: tCQGJ
Description: CQbaseline emission factor of the baseline fossil fype that has been

identified as the most likely baseline scenario

Source of data used:

2006 IPCC Guidelines for Mati@reenhouse Gas Inventories, T4
2.2, Default Emission Factor for Sub bituminous ICoa

Value applied: 0.0961

Justification of the IPCC default value is internationally accepted hedce used.
choice of data of

description of

measurement methods

and procedures

actually applied :

Any comment: -

Data / Parameter: NsL

Data unit: -

Description: Energy efficiency of the power genemattechnology that has beg¢

2N
identified as the most likely baseline scenario

Source of data used: This parameter is calculasedast of the baseline scenario select
procedure.

Value applied: 0.351

Justification of the The efficiency has been taken as the higher effagidoetween:

choice of data ofa) Efficiency (35.1%) calculated as per the stateat rate (of 2450

description of| kCal/kwh) as given in the CERC order dated 22.5.07

measurement methodd) Efficiency (30.06%) calculated as per the wesghtiverage station

and procedures actual

applied :

yheat rate (of 2861 kCal/kWh as given in Annex 3I€aA0) of thermal
power plants in India in 2006-07 published by CEAyvt of India.

Any comment:

Data / Parameter: EFer. pycozy
Data unit: tCQe/GJ
Description: CQ emission factor of the fossil fuel type consumediliee proposed

project activity

Source of data used:

2006 IPCC Guidelines for MatiGeGreenhouse Gas Inventories-Taple
2.2 for sub bituminous coal

Value applied:

0.0946

Justification of the
choice of data o
description of
measurement methog

19%}

The proposed project activity will use other bitamis coal. Henc
r IPCC default value of emission factor for othewhbitnous coal is use
as it is internationally accepted.
IS

and procedure

5

ble

ion
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actually applied :

Any comment:

Data / Parameter: EFsLcozy
Data unit: tCO,e/MWh
Description: Baseline emission factor in the year

Source of data used:

2006 IPCC Guidelines for National Greenhouse Geagritories and CEA
Website (www.cea.nic.in)

Value applied:

0.941

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

The baseline emission factor as per the two optnamsely Option 1 and
Option 2 have been calculated and the lower valdleeotwo options (in
this case Option 2) have been used for calculatidraseline emissions.
Option 1: Calculated from the three parametgss EFR g co2yand
EFerpycozy The value is calculated as 0.970 #NDNVh

Option 2: This factor is published on the CEA website
(http://www.cea.nic.in/planning/cdm.gdind the value stands at 0.941
tCO,/ MWh

Any comment:

Since Option 2 is the lower between Options 1 gngefce the Option
emission factor has been used for emission reducadculation. Also as
per the methodology ACMO0013, version 02, in caseption 2, Ef cozy

is not monitored annually but only calculated orethe start of the

o

crediting period and updated at the renewal okditing period.

B.6.3 Ex-ante calculation of emission reductions:

The list of thermal power plants commissioned dyfast 5 years is as below.

Table 14: List of Thermal Power Plants Commissioneéh Last 5 Years
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Thermal Power Projects/Units Commissioned During 10th Plan

Hame of the Project/Unit Ho. Capacity Commissioning Date
Unchahar TRPS- I1-5 M0 25.9.06
. I1-9 SO0 27706
Windhyachal TPS-I 00 =00 DR 0307
Kahalgaon STPS-I (Ph-1) I1-5 S00 210307
Mejia TP= I1-5 250 31.03.07
Giral TPP I1-1 125 280207
Dholpur CCPP (Ph-1) =T-1 110 29.03.07
Farichha TPS Extn I1-4 210 2512106
Korba East TPP St-Y I1-1 250 20.03.07
Mewy Parli TR I1-1 250 16.02.07
Favalazesma TP=- -2 210 25.01.07
Fatnagiri CCPP (Dakblhiol) Block-ll 740 406 to SI06
“Yemagiri CCPP =T 137 05 .06 06
“alantharvi GTPP =T 145 15.04 06
Total capacity addition in 2006-07 MG 8
Rihand STPS- I1-4 S00 2409105
Akrimota Lignite based TPP I1-2 125 1912105
Dhvaran SCPP Extn GT 7 17 0306
Fokhia GT Extn T-5 21 310306
Parichha TPS Extn -3 0 2903106
“Yalartharwi GTPP T 38 2910105
Karuppur CCPP =T 408 15.07 .05
=T 140 21005
Jegrupadu CCPP Extn =T a0 1105
“Yemadiri CCPP GT 233 13.01 06
Jojobera TPP I1-1 120 23.09.05
Total capacity addition in 2005-046 1588.8
Ramagundam STPS St -7 S00 M .08.04
I1-5 S00 130504
Talcher STPP =t-lI 05 =00 O 02 05
Mejia TPS Extn I1-4 20 121004
. I1-7 250 28.09.04
TDL (Panipat) TP= g 250 28.01 05
Bairaki DGPP Doz 1-4 2292 07 .05.04
Akrimota TPP I1-1 125 3 .03.05
Loz 1-2 2.4 05,0205
Fangst Bay DEPP DG 3.5 36 22.02.05
Karuppur CCPP =T il 19.02.05
Rihand STPS- I1-3 SO0 31.01 05
Total capacity addition in 2004-05 2933.92
Talcher STPP ST I I1-4 S00 25100035
Meyweli FST Extn -2 0 2207103
Suratgarh TPP St I I1-5 250 3008103
Kota TPP =t W I1-E 195 3007103
=T 7 .55 04 08103
Dhuvaran CCRF =T 36767 22.09.03
=T 53 26111035
kuttalam CCPP =T =7 —4 0304
Total capacity addition in 2003-04 1361.6
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Thermal Power Projects/Units Commissioned During 10th Plan
Simbadri TP= -2 s00 24 0302
Meyweli FST Extn -1 210 211002
. =T-2 104 6 0911 .02
Pragati CCGT ST 121 2 31 .01 .03
=T-2 375 o7 05 .02
Ramgarh COT St ST 378 31 0303
Faichur TPF -7 210 111202
=T g0 241202
“aluthur COGT =T = 13 0305
Cnz-4 = 10.04 02
Leimakhong DEPP DiG-5 =3 16.04 02
Dn5-6 G 120402
Fokhia ST Extn Phl =T-7 21 11 .07 .02
Baramura GT Exin =T 21 2711 .02
Peddapuram =T Bi= 12,0902
Meryweli TRS Zero Unit 2a0 11 1002
[n-1 5 02035
-2 5 06mn2
Barmbooflat Dz Do = e
DnZ-4 5 asmn2
Talcher STPP St -3 s00 04 .01 .03
Total capacity addtion in 2002-03 22231
Sonroce: httpadwww. cea nic iwthermakproject monitoring' sLmmang pot

These power plants were commissioned in the lastyfears in India. Out of these power plants-
only those plants have been considered that sdltisffollowing criteria:

« use the same fossil fuel type as the projecviagiicoal)

« have a comparable size to the project activigfinegd as the range from 50% to 150% of the rated
capacity of the project plant (i.e. 400MW to 1200MW

 are operated in the base load categioeydefined as a load factor of more than 3,000 hpers
year and

« have operated (supplied electricity to the gitiddhe year prior to the start of the project atfiv

The top 15% power plants satisfying the above riaiteave been selected by CEA. These top power
plants have been used by CEA to calculate the ibaseission factor as per Option 2 given in the
methodology ACMO0013, version 02.

Table 15: Baseline Emissions
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Baseline Emissions

Table 17: Emission Redu

ctions

Option 1 Option 2
Year PLF EGpyy EFeren cozy EFeroucony LI EFeicoay EFeicony BE,
MWh 1C0,/GJ 1C0,/G) tCO/MWh | tCO/MWh 1C0;
IPCC value
Auxiliary for other
Consumption IPCC value for sub- | bituminous
% bituminous coal
January 2011-December 2011 85 7.50% 11020080 0.0881 0.351 0.541
January 2012-December 2012 85 7.50% 25713520 0.0881 0.351 0.541
January 2013-December 2013 85 7.50% 27550200 0.0881 0.351 0.841
January 2014-December 2014 85 7.50% 27550200 0.0881 0.351 0.841
January 2015-December 2015 85 7.50% 0.0881 0.351 0.841
January 2016-December 2018 85 7.50% 0.0861 0.351 0.941
January 20 cember 2017 85 & 0.0861 0.351 0.941
January 20 cember 2018 85 0.0961 0.351 0.941
January 2013-December 2013 85 0.0861 0.351 0.941
January 2020-December 2020 85 0.0981 0.351 0.241
Total
Table 16: Project Emissions
Project Emissions
Other kituminous Coal
Year required per kWh FCyy Wy PEy
toniMVWh ton %l o0,
January 2011-December 2011 0.3431 ANEE000 61.6 g 20
January 2012-December 2012 0.3431 9536667 61.6 21544588
January 2013-December 2013 0.3431 10220000 61.6 23083573
January 2014-December 2014 0.3431 10220000 61.6 23083573
January 2015-December 2015 0.3431 10220000 61.6 23083573
January 2018-December 2015 0.3431 10220000 61.6 23083573
January 2017-December 2017 0.3431 10220000 61.6 23083573
January 201 &-December 2012 0.3431 10220000 61.6 23083573
January 201%-December 2015 0.3431 10220000 61.6 23083573
January 2020-December 2020 0.3431 10220000 61.6 23083573
Total 95356667 215446684

Emission Reductions

Year Bazeline emission Project emission Emission reduction

tC0; tC0;
January 2011-December 2011 10 95 5233429 1136466
January 2012-December 2012 24 422 21544583 2881754
January 2013-December 2013 25024733 23083573 2841185
January 2014-December 2014 25024733 23083573 2341185
January 2015-December 2015 25024733 23083573 23411865
January 2018-December 2018 25024733 23083573 2341185
January 2017-December 2017 25824733 23083573 2841185
January 201&-December 2018 255824733 23083573 2541185
January 2018-December 2015 25824733 23083573 2841185
January 2020-December 2020 25824733 23083573 2341185
Total 241964223 215446684 26517539

B.6.4 Summary of the ex-ante estimation of emissiageductions:
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Estimation of : : Estimation of Estimation of
. Estimation of -
proposed project : leakage emission
.. baseline _
Year activity - (tonnes reductions
e emissions (tonnes
e of CO,e) (tonnes of
of CO, e)
(tonnes of CQ €e) CO,e)
Jan 2011-Dec 2011 9233429 10369895 0 1136466
Jan 2012-Dec 2012 21544668 24196422 0 2651754
Jan 2013-Dec 2013 23083573 25924738 0 2841165
Jan 2014-Dec 2014 23083573 25924738 0 2841165
Jan 2015-Dec 2015 23083573 25924738 0 2841165
Jan 2016-Dec 2016 23083573 25924738 0 2841165
Jan 2017-Dec 2017 23083573 25924738 0 2841165
Jan 2018-Dec 2018 23083573 25924738 0 2841165
Jan 2019-Dec 2019 23083573 25924738 0 2841165
Jan 2020-Dec2020 23083573 25924738 0 2841165
Total (tonnes of CQ 0
e) 215446684 241964223 26517539

Note: The emission reductions are different infirst two years as the commissioning of the units
would take place as below.

Table 18: Commissioning Schedule of proposed projeactivity

Unit No. (each of 800 MW) Commercial Operation DatdCOD)
Unit# 1 January 2011

Unit # 2 May 2011

Unit # 3 September 2011

Unit# 4 January 2012

Unit#5 May 2012

B.7 Application of the monitoring methodology and @scription of the monitoring plan: |

B.7.1 Data and parameters monitored:

(Copy this table for each data and parameter)

Data / Parameter: EGe,y

Data unit: MWh

Description: Net quantity of electricity generatadhe project plant in year
Source of data to be Power plant records
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used:
Value of data applied Jan 2011-Dec 2011 11020080
for the purpose of Jan 2012-Dec 2012 25713520
calculating expected Jan 2013-Dec 2013 27550200
emission reductions ipJan 2014-Dec 2014 27550200
section B.5 Jan 2015-Dec 2015 27550200

Jan 2016-Dec 2016 27550200

Jan 2017-Dec 2017 27550200

Jan 2018-Dec 2018 27550200

Jan 2019-Dec 2019 27550200

Jan 2020-Dec2020 27550200
Description of| -This data will be monitored on a daily basis bynalative type kWh

measurement methog
and procedures to b
applied:

Isneter installed at the generator terminal of eamlvgs generation unit.
eThe kWh meter will be calibrated on a regular inérby an accredited
agency. The Plant In-charge will be responsible fbe regularn
calibration of the meter.

-Data will be recorded in paper/electronic formatd aarchived for
Crediting Period + 2 years.

QA/QC procedures t
be applied:

b The data of the internal generation meter can bsscverified from the
monthly electricity bills for supplying power todtgrid.

Any comment:

Parameters to be monitored to calculate Project Enssions as per Tool to calculate project or
leakage CQ emissions from fossil fuel combustion/Version 02

Data / Parameter: FGiy
Data unit: Tonlyear
Description: Quantity of fuel typecombusted in procegsluring the yeay

Source of data to b
used:

ePower plant records

Value of data applied Jan 2011-Dec 2084 4088000
for the purpose of Jan 2012-Dec 2012 9538667
calculating expected Jan 2013-Dec 2013 10220000
emission reductions inJan 2014-Dec 2014 10220000
section B.5 Jan 2015-Dec 2015 10220000
Jan 2016-Dec 2016 10220000
Jan 2017-Dec 2017 10220000
Jan 2018-Dec 2018 10220000
Jan 2019-Dec 2019 10220000
Jan 2020-Dec2020 10220000
Description of| -This data will be monitored on a daily basis viitle help of a weighing

measurement methog

Isnachine installed at each power generation uni¢ Whighing maching

% please refer to Table 18 for Commissioning Schedfiproposed project activity
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and procedures to b
applied:

ewill be calibrated on a regular interval by an &cited agency. Th
Plant In-charge will be responsible for the regutatibration of the
instrument.

-Data will be recorded in paper/electronic formatd aarchived for
Crediting Period + 2 years.

4]

QA/QC procedures t
be applied:

b Metering and cross-checking with fuel supplierdada

Any comment:

Total coal consumption will be mon&drboth at supplier and proje
end for cross verification.

Data / Parameter: Weiy
Data unit: %
Description: Weighted average mass fraction of @arim fuel type i in year y (tC

mass unit of the fuel)

~

Source of data to b
used:

eAnalysis reports of coal from a national/internatib accredited
laboratory

Value of data appliec
for

the purpose of

li=1 for coal whose w,= 61.6%

calculating  expected

emission reductions in

section B.5

Description of| -Data will be recorded in paper/electronic formatd aarchived for

measurement methog
and procedures to b
applied:

ICrediting Period + 2 years.
e-Data will be monitored on a monthly basis

QA/QC procedures t
be applied:

b The reliability of the parameter is ensured singeis from a
national/international accredited laboratory.

Any comment:

B.7.2 Description of the monitoring plan:

Please refer to Annex 4 for the monitoring plan.

B.8

Date of completion of the application of the bseline study and monitoring

methodology and the name of the responsible pers@){entity(ies)

18th February 2009

Name of person/entity determining the baseline: Consultants and Experts of Coastal Gujarat Power

Limited. Please refer to Annex 1 for contact dstail
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[ SECTION C. Duration of the project activity / crediting period |

ca

Duration of the project activity: |

C.1.1. Starting date_of the project activity |

1%' September 2007 (Notice to proceed issued to TasBirporation and Doosan
Heavy Industries & Construction Company Ltd. (tlaeg the major equipment suppliers for

the project activity.))

Not applicable.

c.2.1.2. Length of the first crediting period |

C.2.2. Fixed crediting period |

C.2.2.1. Starting date: |

01/01/11 or on registration at UNFCCC (whicheveatsr)

C.2.2.2. Length: |

10 years 0 months
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SECTION D. Environmental impacts

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

Article 12 of the Kyoto Protocol requires that a l@project activity contribute to the sustainable
development of the host country. Assessing theeptlg positive and negative impacts on the local
environment and on society is thus a key elementefch CDM project. CGPL proposes to
implement the proposed project activity becausgsofommitment to ensure maximum global and
local benefits in relation to certain environmeraald social issues and is a major step towards
sustainable development.
Assessment of Environmental Impact
The impact of the project on the environment occlursng two stages:

1. Construction phase

2. Operational phase
I mpacts during construction phase
The impacts due to the construction of the progetivity are very negligible as it would be only fo
a period of four years as compared to the lifetihthe power plant (25 years). This would involve
construction of the power plant. Associated agésgitvould cause negligible air pollution.
I mpacts during operational phase
The operational phase of the proposed projectifctinvolves generation of power under super-
critical steam conditions. The environmental impaebuld occur as a result of coal consumption
which would release gaseous emissions into the sgtheve. However if a sub-critical power plant
of the same capacity had been set up, then theconalmption would have been higher resulting in
more GHG emissions.
The nature of the impacts that are evident durlmy @perational and maintenance phases are
discussed in the tables given below. All possiblei®nmental aspects for the proposed project
activity have been identified and discussed foiirtimapacts on the baseline environment (that
prevails before the proposed project activity i®@Kred). The following table summarizes the
environmental scenario before the proposed praetvity is executed, proposed project activity’s
local and environmental, social and other impals&efits and the mitigation measures taken by

CGPL to reduce/ minimize negative impacts if angg anhance the positive impacts.
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Sl.
No.

ENVIRONMENTAL IMPACTS & BENEFITS

MITIGATION
MEASURES/
REMARKS

CATEGORY: ENVIRONMENTAL — NATURAL RESOURCE

CONSERVA TION

Conservation of coal — A non-renewable natuwaburce:

By adopting the super-critical technology, the gatien
efficiency of the power plant will be greater thitwat of a sub-
critical power plant. The super-critical power glavill require
less coal consumption as compared to a sub-critieat for the

same amount of power generated.

The proposed projeq

activity is a step

towards Coal

Conservation.

CATEGORY: ENVIRONMETAL — AIR EMISSIONS (AMBIENT AIR  QUALITY)

CGPL has in-house monitoring capability and vatnduct
ambient air quality monitoring at a regular baJike ambient
air quality in and around the CGPL Power plant vad well
within the statutory limits (National Ambient Air @lity
Standards-NAAQS).

CATEGORY: ENVIRONMENTAL — AIR EMISSIONS (DIRECT)

All necessary pollution control measures to r@m the
emission levels of dust particles, sulphur dioxafe nitrogen
oxides within the permissible limits would be takemd
necessary treatment of effluents would be carried, ®o
minimize the impact on air and water quality in theinity of

the power plant.

CATEGORY: ENVIRONMENTAL — AIR EMISSIONS (INDIRECT)

The proposed project activity will reduce enuossi related ta
additional coal which would have been consumed isub-
critical thermal power plant. This includes carbdioxide,
sulphur dioxides and particulates.

The proposed project activity will also reduce thdverse
impacts on air quality related to transportatiorcoél and coa

mining that would have been required to meet thditiathal

—
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capacity requirement of sub-critical thermal poywiants.

E CATEGORY: ENVIRONMENTAL — WASTE WATER GENERATION

The water pollutants for a thermal power plaet a
- Boiler blow down water

- Water treatment plant effluent

- Effluent from Bottom ash handling system

- Coal pile area run off

- Air pre-heater wash water effluent

- Plant wash down water

Floor and Equipment drainage effluent

- Rain water drainage

- Concentrated brine from desalination plant

- Sewage from various buildings in the plant.

Boiler Blow Down
Water: There would
be no blow down
system provided fo
the once througk
steam generators.

All other waste wate
would be treated t
conform to Applicable
Standards limiting
water pollution.
Sewage from variou
buildings in the powe
plant. would be
conveyed through
separate drains t
septic  tanks.  Thg
effluent would be
disposed off in the so

by providing

dispersion  trenches

There would be ng
ground pollution

because of leaching

Sludge shall be

removed and dispose

off as land fill.

r

[

D

[

L

D.

D

).

F CATEGORY: ENVIRONMENTAL — SOIL

1. The impacts on soil due to the proposed pr@etvity will be
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negligible and restricted to the construction phase

G CATEGORY: ENVIRONMENTAL — SOLID WASTE GENERATION

1. The bulk of the solid wastes will be generateanf dusts of the The fly ash will be
ESP plant containing fly ash and coal fines. Theile be no | used for
additional solid waste generation from the propogedject| manufacturing bricks|
activity. There will be negligible environmentabiges/ impacts cement industry, road
related to the collection, handling and transpéalid wastes| makingetc
Also there will be minimal further pollution risl¥ air, water or
soil at the place of disposal of solid wastes.

H CATEGORY: ENVIRONMENTAL — NOISE GENERATION

1. The equipment used in the proposed projectigctve The plant and
designed taking into consideration the noise abat¢measures equipment used are

So as to keep the noise level below 85- 90db (A)distance of

1.5 m from the equipments.

designed and specifie
with a view to keef

the noise level within

the statutory norms.

Major noise producing

equipment such a
steam turbine
generators  will  be

provided with acousti¢

enclosures.
Statutory

will be displayed in
high noise producing
areas and appropria
protective equipmen

will be provided for

operating persong
within  the  power
plant. Provision of

warnings

)

A

D

te

|
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—

extensive green be
would also reduce the

noise levels.

D.2.  If environmental impacts are considered signi€ant by the project participants or the

As per Ministry of Environment and Forests Notifioca, New Delhi, 18 June, 2002, an

Environment Impact Assessment (EIA) study need ®tdone for a project activity if the
investment is less than INR1000 million for new jpobd and less than INR 500 million for
expansion / modernization proj&ctFor the proposed project activity under consitiena the total
investment is about INR 170000 million. TherefoEHA is required for this proposed project
activity. Accordingly, a separate Environment Magmgnt Plan or EIA study had been developed

for the proposed project activity.

The assessment of Environmental Impact for thegseg project activity has also been carried out
as required under Environmental (Protection) AcB86,9Government of India, mandatory for
expansion or modernization of any activity or fettsig up new projects listed in Schedule | of the

notification.

SECTION E. Stakeholders’comments |

\ E.1. Brief description how comments by local stakeholderhave been invited and compiled:|
Identification of Stakeholders

The stakeholders identified for the project arerder.

=  Employees of CGPL
= Ministry of Environment & Forests, India

= Gujarat State Pollution Control Board

% Source: EIA Notification Amendment dated June 282
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= Gujarat State Electricity Board
= Ministry of Power, India

= Gujarat Maritime Board

= Consultants

= Equipment Suppliers

Stakeholders list also includes the governmentrardgovernment parties, which are involved in
the project at various stages. The stakeholders imeited for a meeting. A presentation was given

by CGPL discussing the various aspects of the proje

E.2. Summary of the comments received: |

Stakeholders I nvolvement

CGPL has communicated to the relevant stakehokt®yat the project.

The proposed project activity is an environmentéilgndly project which enables improvement of
the local area by setting up a power plant. It dugtsrequire any displacement of local population.
The proposed project activity has therefore notseduany adverse social impacts on local
population but has rather helped in improving tigeiality of life.

Several industries are stakeholders to the proRFoject consultants were involved in the project t
take care of various pre-contract and post contpagject activities like preparation of reports,
preparation of engineering documents, selectiomenidors / suppliers and supervision of project
implementation.

Equipment suppliers will supply the equipments as the specifications finalized for the project
activity and equipment supplier/CGPL are respomesibt successful erection and commissioning of
the same at the site.

Stakeholders’ Comments

CGPL has invited and consulted local stakeholdersni open and transparent manner. No adverse
comments are being received from any of the stdderm A summary of the stakeholder comments

received is presented below.
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Sl | Stake Holder | Nature of relationship with | Comments

No | Name CGPL

1 Employees of Employed at CGPL The employees of CGPL have
CGPL appreciated this initiative of CGPL.

2 Non Governmental Local NGO associated with theThe NGOs have appreciated the
Organization welfare of society initiative taken by CGPL which wil
(NGO) help in employment generation and

electrification of parts of India.

3 Consultants Provided engineeringhe consultants have encouraged
consulting service to CGPL forCGPL to implement such an
the proposed project activity | advanced technology which will

result in GHG reduction and
mitigation of global warming.

4 Equipment Contracted for supply afThe equipment suppliers haye
Suppliers equipments to CGPL for theappreciated the initiative of CGPL {o

proposed project activity implement this less GHG intensive

technology.

CGPL has obtained all necessary clearances fronei@ment/statutory bodies for implementation

of the proposed project activity.

E.3.

Report on how due account was taken of any commentsceived:

As per UNFCCC requirement the PDD will be publisfzdhe validator's/lUNFCCC web site for

public comments for a period of 30 days.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization:

Coastal Gujarat Power Limited

Street/P.O.Box:

Tata Power Backbay Receiving Statio
148, Lt General J. Bhonsle Marg, Nariman Point

Building:

City: Mumbai

State/Region: Maharashtra

Postfix/ZIP: 400021

Country: India

Telephone: +91-22- 6717 1535

FAX: +91-22-6610-0863

E-Mail: rameshsubramanyam@tatapower.com
URL: www.tatapower.com
Represented by:

Title:

Salutation: Mr.

Last Name: Subramanyam

Middle Name:

First Name: Ramesh

Department: CFO & Company Secretary
Mobile: +91 9223341063

Direct FAX: +91-22-6610-0863

Direct tel: +91 22-6717 1535

Personal E-Mail:

rameshsubramanyam@tatapower.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funding available for this project.
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Table AO: Average station heat rate in Indian poweiplant as published by Central Electricity
Authority, Government of India

(a) ALL INDIA STATION HEAT RATE
Year No. of Capacity Weighted Weighted % %
Stations (MW) Average average Operating | improvement
analyzed Design SHR Operating SHR )/
(kcal/kWh) SHR Deviation deterioration
(kcal/kKWh) with (-) in
respect Operating
to Desi Station Heat
10
0 SHeI;an Rate over
preceding
vear
2005-06 57 35480 2398 2747 14.57 (-) 1.47
(wrt 2004-05)
2006-07 56 38611 2398 2861 19.31 (-) 3.35
Source:http://www.cea.nic.in/god/opm/Thermal_PerformanceviBw/0607/SECTION-13.pdf
Table Al: Baseline Emissions
Baseline Emissions
Option 1 Option 2
Year PLF EGey, T ECrT e, EFa ooz L BE,
% MWh 00,6 100G tCO/MWh | tCO/MWh | tC0,
IPCC value
Auxiliary for other
Consumption IPCC value for sub- | bituminous
% hituminous coal coal
Jung 2011-May 2012 35 7.50% 3265080 0.0%51 0.0945 0.351 0.870 0.941
Jung 2012-May 2013 35 7.50% 22040180 0.0%51 0.0945 0.351 0.870 841
Jung 2012-May 2014 35 7.50% 27550200 0.0%51 0.0945 0.351 0.870 841
June 2014-May 2015 35 7.50% 27550200 0.0851 0.0948 0.351 0.970 841
June 2015-May 2018 35 7.50% 27550200 0.0851 0.0948 0.351 0.970 0.541
June 2018-May 2017 35 7.50% 27550200 0.0851 0.0948 0.351 0.970 0.541
June 2017-May 2018 35 7.50% 27550200 0.0851 0.0948 0.351 0.970 841
June 2018-May 2018 35 7.50% 27550200 0.0851 0.0948 0.351 0.970 841
June 2013-May 2020 38 7.50% 27550200 0.0%51 0.0945 0.351 0.470 941
June 2020-May 2021 38 7.50% 27550200 0.0%51 0.0945 0,381 0.470 0.941
Total
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Table A2: Coal Analysis

Description Unit Range

Total moisture % by weight7 to 10

Inherent moisture % by weight2to 5

Ash content % by weight8 to 15

Fixed carbon % by weight45 to 50

Volatile matter % by weight 25 to 35

Sulphur % by weight 0.3 to 1.0

Gross calorific 5,400 to

value kCal/ka 7,000

Elemental Carbon % by weight61.65

Table A3: Power Plants included in the sample group
S. No. | Name Unit No. | Capacity | Location Date of
Commissioning

1. TALCHER STPS 3 500 Orissa 4-Jan-03
2. TALCHER STPS 4 500 Orissa 25-Oct-03
3. TALCHER STPS 5 500 Orissa 13-May-04
4. TALCHER STPS 6 500 Orissa 6-Feb-05
5. R_GUNDEM STPS 7 500 Andhra Pradesh  26-Sep-04
6. VINDH_CHAL STPS | 9 500 Madhya Pradegh  27-Jul-06
7. VINDH_CHAL STPS | 10 500 Madhya Pradesh  8-Mar-07
8. RIHAND 3 500 Uttar Pradesh 31-Jan-05
9. RIHAND 4 500 Uttar Pradesh 24-Sep-05
10. KAHALGAON 6 500 Bihar 16-Mar-2008
11. BELLARY TPS 1 500 Karnataka 3-Dec-07
12. SANJAY GANDHI 5 500 Madhya Pradesh  18-Jun-07
13. SIPAT STPS 1 500 Chattisgarh 27-May-07
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Annex 4

MONITORING INFORMATION
The operational and management structure thatmahitor the proposed CDM project activity is

described below.

Executive Director

A

Head Operations

A

Associate Group Heads / Team leads

A

: Chiefs / Group Heads :
: Operators !

Roles and responsibility specific to monitoring othe proposed CDM project activity:
1. Head Operations of the CGPL Power Plant willehéine following responsibilities
» Ensuring implementation of monitoring procedures

« Internal audit and project conformance reviews

2. Chiefs / Group Heads will have the followingpessibilities

* Organizing and conduct training programs on CDM

« Implementing all monitoring control procedures

» Associating with the Manager (Technical Servicésyards maintenance and calibration of
equipments

 Has the overall responsibility for record handland maintenance.

* Reviewing of records and dealing with monitoredd

* Organizing internal audit for checking the dagaarded
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» Has the overall responsibility for closing prdjemn-conformances and implementing corrective

actions before the verification

3. Associate Group Heads / Team Leads will hagddhowing responsibilities:

* Supervising and training the operators and mauintg training records.

* Has the overall responsibility of monitoring messments and reporting

» Will assist the Manager (Operations) in recorthdieng, records checks and review and during
internal audit and check the data recorded by ther&ors in the individual sections as described in
Section B7.1.

4. The Operator would collect and record approerdsta of the project activity represented in the
monitoring tables of Section B 7.1 based on theitagng frequency and as per the instructions of

his seniors.

The Monitoring and Verification (M&V) proceduresfde a project-specific standard (baseline of
historical emissions) against which the project’'srfprmance i(e. GHG reductions) and
conformance with all relevant criteria will be mtwred and verified. It includes developing suitable
data collection methods and data interpretatiohrtiegies for monitoring and verification of GHG
emissions. It also allows scope for review, sciméinand benchmark all this information against
reports pertaining to M & V protocols.

The M&V protocol provides a range of data measur@messtimation and collection
options/techniques in each case indicating predeopions consistent with good practices to allow
project managers and operational staff, auditord, \erifiers to apply the most practical and cost-
effective measurement approaches to the projed. aifm is to enable this project have a clear,
credible, and accurate set of monitoring, evalmatnd verification procedures. The purpose of
these procedures would be to direct and suppotireaus monitoring of project performance/key
project indicators to determine project outcomdd@Zmission reductions.

The instrumentation system installed for the prbjiecequipped with shift-wise recording and
feedback facility with desired level of accuracy.

All instruments will be calibrated and marked agular intervals so that the accuracy of

measurement can be ensured all the time.



