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\ Al Title of the project activity: |
Mysore Cements Limited Portland Slag Cement project
Version 3

Date-25/09/2006

A.2. Description of theproject activity :

Background

Mysore Cements Limited (MCL), one of the leadingnpanies of S. K. Birla Group was promoted in
1958. The company has three units located at Ammaagan Karnataka, Damoh in Madhya Pradesh and
Jhansi in Uttar Pradesh. Its first unit was essdlgld at Ammasandra in 1962. The plant manufactures
Ordinary Portland Cement (OPC) and Portland Slamete (PSC). PSC is manufactured as per IS-
455/1989 by intergrinding clinker, gypsum and gtated slag in suitable proportion and marketed unde
the brand name Birla Power and Diamond Super. Slaglded to convert liberated calcium hydroxide
during curing of OPC to form strength giving compduto yield higher long-term strength and
durability.

Purpose

The purpose of the project activity is to incre#ise share of slag in the Portland Slag Cement (PSC)
production at Mysore Cements Limited (MCL). Thigluees clinker use in the PSC production, thus
reduces associated greenhouse gas (GHG) effecthviker production, lowering C{emissions per ton

of cement production.

Manufacturing of clinker consists of grinding angrg processing of raw materials. The reduction in
clinker percentage in the blended cement resukt®mnservation of limestone. This displaces cal oomat

of certain amount of limestone used for clinkerduction and its associated greenhouse gas (GHGS)
emissions into the atmosphere. This also redueestl and electrical energy used in the produation
clinker and its associated indirect GHGs emissions.

The plant is having complete cement manufacturioggss like clinker production, mixing and grinding
of slag /gypsum to produce blended cement. The mainmaterial limestone for clinker production is
sourced from quarry situated at about 16km by rddwd stone is transported to the factory by Aerial
Rope way. The slag is procured from outside partigsich is a by-product from the iron making
process.

Contribution of the project activity to sustainable development

Ministry of Environment and Forests, Govt. of Indlias stipulated the social well being, economid wel
being, environmental well being and technologicallvbeing as the four indicators for sustainable
development in the approval guidelines for CDM pots.

Social well being

The project activity has resulted in direct andiract employment generation due to transportatibn o
slag from the steel plant to the project site. Téduction in clinker production has also reduces th

energy demand for clinker production. The equiviaienount of power can be used in other activity and
reduces overall electricity demand in the regiorcéstain amount.
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Setting times of concretes containing slag increasethe slag content increases. An increase gf sla
content from 35 to 65% by mass can extend thenggtitne by as much as 60 minutes. This delay can be
beneficial, particularly in large pours and in leegather conditions in which this property prevethis
formation of "cold joints" in successive pourshéis got superb resistance to Sulphate and chlaride
hence specially suitable and highly advantageousdostruction in coastal areas as it contains ata
lower GA content. It also gives higher long term and gtbrand durability to the concretes.

Economic well being

Reduction in clinker production conserves enerdys Tmproves the power availability in the regiomda
assists overall economic development of the redbare to lower heat of hydration of PSC as it corgai
slag, it is most suitable for mass concreting wdiltes dams, bridges etc. so that the thermal cragis
reduced. This creates saving for contractors, btsleétc.

Environmental well being

Granulated slag, is a by-product from iron makingcpss. In the absence of the project activity sthg
would have been dumped in designated landfill sitesthe cement would have been manufactured from
the traditional clinker and gypsum. Reduction imker percentage reduces the demand for limestone
consumption, which further reduces the demand f@rry mining. This reduces GHGs emissions into
the atmosphere associated with the productionimfe. It also reduces specific energy consumpkion
cement production. The reduction in electricity mmption for clinker production reduces a certain
amount of electricity demand, thus displacing fodgel use for equivalent amount of electricity
generation.

Technological well being

The project activity involves implementation of awly built infrastructure using state of the art
technology. The increased percentage of slag &ddifPSC has got superb resistance to environmental
attacks, chemical attacks, lower expansion and rigpeemeability and hence best suited and very
advantageous for construction in coastal areagrfabuildings, residence, schools , dams etc.

‘ A.3.  Project participants:

Name of Party involved (*)| Private and/or public entity(ies) Kindly indicate if
((host) indicates a host Party) project participants (*) the Party involved
(as applicable) wishes to be

considered as
project participant
(Yes/No)

India(Host) Mysore Cements Limited No

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

\ A.4.1. Location of the_project activity |

Ammsandra, Taluka: Turvekre, District: Tumkur, Stdfarnataka
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| A4.1.1.
Government of India

| A4.1.2.
State — Karnataka

Region/State/Province etc.: |

‘ A4.13. City/Town/Community etc: |
Ammasandra, District — Tumkur

A 4 1.4. Detail of physical location, includincj;nformation allowing the

The existing “slag & clinker grinding and mixing itinis located at Ammsandra, Taluka: Turvekre,
District Tumkur, state: Karnataka, India. It is geaphically located at PH44’E latitude and 1224’'N
longitude. The site is at a distance of 46 km frbmmkur, 125 km from Bangalore by road. The nearest
railway station is at Ammasandra, while Nearegiair/ airstrip — Bangalore.
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>> The prOJect activity is a cement sector speq:)ﬁnject activity. The project activity is categmd in
Category 4: Manufacturing Industries.

The project activity used existing blending set laintended to increase slag percentage in the \R8C
similar characteristics as the baseline PSC. Asrsequence, this project component is supported by

additional

efforts including additional

equipmennstallations and

replacement, research and
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development (R&D) on slag content and quality, meéirlg and promotional activities in the market.
MCL’'s Research and Development Department has dpedl the technology indigenously, that
increases the slag share in PSC. MCL in their ReBesnd Development had conducted numerous trials
and experiment with varying percentage of slag tamdiand varying clinker qualities. The Research &
Development Department had ascertained the qualitlifferent type of PSC produced and marketing
department verified the response from the market.
Additional equipment installed / replaced/modified:

 Facilities for storage, handling and proportigniof additive materials such as additional

hoppers/storage, feeders, conveyors and cemeuwlingiaid.

« Additional and modified liners both in terms tfape and metallurgy.

A.4.4. Brief explanation of how the anthropogenic emissianof anthropogenic greenhouse

account national and/or sectoral policies and circmstances:

The project activity consists of increasing thegsdaare in PSC produced at MCL. This reduces dlinke
production and associated GHG emissions. This radaces thermal and electrical energy used in the
production of clinker. Production of PSC in India subject to the Bureau of Indian Standards
specification 1S: 455: 1989. This states that thg sonstituent shall be not less than 25% nor ritaa
65% of the Portland Slag cement. The project dgtimiways meets the above BIS requirements.
Therefore there was no incentive to increase thegpéage of slag in the PSC.

In the absence of the project activity, the incegasmount of slag would have been dumped in
designated landfill sites and the cement would Hmen manufactured with the existing practice d€PS
production. Thus the project activity reduces ainfgercentage in the PSC and associatege@ssions
from the calcinations of limestone in kilns.

The proposed project activity increases the slagesin the PSC that is not a common practice in the
region. It faces certain barriers and requiresrefftm cross all those barriers. At the market@l@®C is
perceived as a stronger cement type in comparied?SC. The increasing percentage of slag further
creates an adverse impact on customer about tegstr of the produced PSC. There are a number of
government departments, which still bring out teadeequiring only OPC for major construction
projects where blended cement would have meektpginements.

This requires marketing and educational effort@arter the negative impact among the customer; and
aware them about the increasing percentage amdptsct on strength of the PSC. The R&D department
and marketing department has made considerablg &ifenable the increase in slag blending assetiat
with the cement production, whilst maintaining theality of the PSC. The management has also
undertaken extra effort in promotion activities.

In the absence of the project activity, these astiwould not have otherwise happened, and theusked)
in the PSC would remain at the baseline level. Tdtnger production and associated emissions fiwen t
cement production would be higher than the progetiity.

The estimated total reduction in tones of @Quivalent over the crediting period of 10 years3i58,064
tCOse for the first crediting period
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A.4.4.1. Estimated amount of emission reductions over the dsen, crediting
period
Annual estimation of emission
reductions
Year in tonnes of CQe
2001 13168
2002 35129
2003 31880
2004 30804
2005 31722
2006 32514
2007 40785
2008 45316
2009 46107
2010 50639
Total estimated reductions
(tonnes of C@e) 358064
Total number of crediting years 10
Annual average over the crediting period
estimated reductions(tonnes of ££p 35806

| B.1.

Title: Consolidated Baseline Methodology for Increaing the Blend in Cement Production
Reference: Approved consolidated baseline methggodMO0005 / Version 03, Sectoral Scope: 4, 19

May 2006

B.1.1. Justification of the choice of the

methodogy and why it is applicable to the project

>>

This methodology is applicable to projects t
increase the share of additives (i.e. reduce thees
of clinker) in the production of cement typ
beyond current practices in the country.
Additives are defined as materials blended v
clinker to produce blended cement types
include fly ash, gypsum, slag, etc.

hathe project activity reduces the share of clinker
lthe production of cement, which is beyond
esurrent practices in the country.

vith
and

)

the

There is no shortage of additives related to thk
of blending materials. Project participants sho
demonstrate that there is no alternative alloce

arhe project activity involves production
uRbrtland slag cement from granulated slag, w
is a by-product from iron making units of Core

]

Df
ich
&
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or use for the additional amount of additives u
in the project activity. If the surplus availabjlibf
additives is not substantiated the project emiss
reductions (ERs) will be discounted as outlin
below.

Ltd
of
rya
td.
99-
ed

sdlysore Cement sources slag from JSW Steel
which is one of the big plant in the state
dfarnataka. It also sources slag from Visvesve
dbn and Steel Limited and Kalyani Steels L
JSW Steel installed capacity during the year 19
2000 was 0.8 MTPA and currently the instal
capacity is 3.8 MTPA. It is expected to incre

states that “for each tonne of steel produced ¢
steel manufacturing process about 350 kg of
and 400 kg of granulated slag are produced.”
region defined in the PDD produced 0.7 millipn
tonnes of slag cement during the year 1999-2000
and currently it produces 3.7 Million tonnes ofgs|a
cement. As a conservative estimation this requires
2 million tonnes of slag (50-60 % slag) for the
production of 3.7 million tonnes of slag cement.
JSW Steel only produces slag ranges between|1.2 -
1.4 Million tonnes. Order bordering states [to
Karnataka are also having Steel Manufactuting
units that produce slag from its production proc

In 2005, about 30 million tonnes of iron ore
extracted from the Bellary-Raichur-Kop
(Karnataka state ) triangle making it one of thg ke
producers of high grade iron or¢To produce on
tonne of virgin steel 1500kg of iron ore [is

required). This gives an estimated production of 20
million tonnes of Steel from the iron ore. The same
amount of steel manufactured would produce 7 to 8
million tonnes of slag.

This justifies that the slag produced in the steel
plant is available for other use and in the absence
of the project activity, the slag would be dumpe
designated landfill sites. So there is no shortag
blending material there is also no alternative
allocation or use for the additional amount |of
additives used in the project activity.

! Steel majors flock Karnataka with Rs 30,600 cress, Business standard, dt 25/09/2006.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



=) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 "
W) T
¥ ~

CDM - Executive Board page 8

This methodology is applicable to domesticallyhe cement produced is sold in the domestic
sold output of the project activity plant andharket.
excludes export of blended cement.

Adequate data are available on cement types in Thee data is available from Cement Manufacturers
market. Association (CMA), India.

Above argument justifies the choice of ACM 0005 fifwe project activity and the applicability
conditions.

B.2.  Description of how the methodology is applieth the context of the project activity.

The methodology ACMO0O0O05 is applied in the followistgps:

Identification of baseline scenario

A possible set of alternative is drawn up which Wé there in the absence of the CDM activity.
Alternative (a): The project activity without théd® revenue

Alternative (b): Continue with existing practiceBSC production

Alternative (c): practices in other manufacturingnts in the region using similar input/raw matks;ia
and facing similar economic, market and technigalienstances.

The tool for demonstration of additionality is useddetermine the most likely baseline scenari@ (se
Section B.3.).

Additionality

It is discussed in B.3

Baseline Emissions

The benchmark for baseline emissions is defindl@towest value among the following:

(i) The average (weighted by production) mass peeagge of clinker for the 5 highest blend cement
brands for the relevant cement type in the region;

(i) The production weighted average mass percentdgclinker in the top 20% (in terms of share of
additives) of the total production of the blendedhent type in the region; or

(iif) The mass percentage of clinker in the reléva@ment type produced in the proposed projectisicti
plant before the implementation of the CDM projectivity.

The first step is to define the relevant regiondach project. As outlined in the methodology:

Selecting region

As per the methodology ACMO0005 the “Region” for thenchmark calculation needs to be clearly
determined and justified by project participantee Tdefault selection is the national market but &i?s
define a geographic region as the area where datle éollowing conditions are met: (i) at least/of
project activity plant's cement production is s¢ftbrcentage of domestic sales only); (ii) includés
least 5 other plants with the required publishet@;dand (iii) the production in the region is aadefour
times the project activity plant’s output. Only destically sold output is considered and any expbrt
cement produced by the project activity plant amgheled in the estimation of emission reductions.

Geographic region wise considering India as theudehational market is not appropriate due todarg
size of domestic market and regional disparityement market within the country. The increased slag
used in the cement production undertaken in diffeparts of India varies widely. Thus the region is
limited to the geographic extent of the states wtike party caters their cement production.

As per the “Cement Statistic 2000”, CMA the Indf2aement plants are classified as follows:

5 regions wise: Northern Region, Western Regiostéta Region, Southern Region, Central Region.
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7 cluster wise: Chanderia, Satna, Bilaspur, Chgndraulbarga, Nalgonda and Yerranguntla
State wise: states and union territories

MCL is located in the state of Karnataka. The plzaters their cement to Karnataka state and adgini
state market and cement clusters. The key parasnafiecting the percentage of additive blending/var
widely in cement manufacturing units across Indgpehding on the local scenarios. Therefore, the
region is defined as: Karnataka, Kerala, Pondighefamil Nadu, Maharashtra, Goa and Gulbarga
cluster, Yerraguntla cluster, Nalgonda Cluster,r@hapur Cluster.

Geographic region as the area where each of theviolg conditions are met: (i) at least 75% of pudj
activity plant’s cement production is sold (per@g® of domestic sales only); (ii) includes at least
other plants with the required published data; @i)dthe production in the region is at least fdimes
the project activity plant’s output.

Cement manufactured by MCL is supplied to differsates as follows:

Base year 1999-2000

State Quantity (tones) Percentage (%)
Karnataka 333458.679 74.7197
Kerala 101442.00 22.7306
Pondicherry 6429.00 1.440577
Other state and clusters 4949.8 1.109126
Total 446279.479

The above table establishes that the PPs mostiytiseir cement to Karnataka and Kerala (97.5%@stat
Therefore the region meet the first conditions: df) least 75% of project activity plant's cement
production is sold (percentage of domestic salég.on

Plants under the region

Sr Number | Plant name State/clusters
1 Chettinad Cement Tamil Nadu
2 Indo Rama Cement Maharashtra
3 Priyadarshini Nalgonda Clusters
4 Kanoria Industries Karnataka
5 Dalmia Cements Tamil Nadu

The above table demonstrates that the region imslif other cement plants ( plants manufactured
Portland Slag cement during 1999-2000) with theuiregl published data. Therefore, the region cateri
fulfils the second condition (ii) includes at le&sbther plants with the required published data.

and
The production in the region is more than four 8ntke project activity plant’s output. The cement
production in the region is 34799.34 (000 tonnesjind) the year 1999-2000. It is 79 times the

production of the project proponent. Therefore thgion criteria fulfil the third condition (iii)
production in the region is at least four times phaect activity plant’s output.
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As per the methodology ACM 0005, only domesticalbld output is considered and any export of
cement produced by the project activity plant ardwgled in the estimation of emission reductions.

Benchmark of Baseline Emissions

The benchmark for baseline emissions is defindl@towest value among the following:

(i) The average (weighted by production) mass peege of clinker for the 5 highest blend cement
brands for the relevant cement type in the region;

In the region only five parties were selling theQR8 the market. The average (weighetd by prodagtio
mass percentage of clinker for the PSC is 61.69%.

(i) The production weighted average mass percentdgclinker in the top 20% (in terms of share of
additives) of the total production of the blendedhent type in the region; or

The production weighted average mass percentage&eér in the top 20% of the total production bét
blended cement type in the region is 66.58%.

(iii) The mass percentage of clinker in the reléva@ment type produced in the proposed projectificti
plant before the implementation of the CDM projectivity.

The mass percentage of clinker in the relevant oertype produced in the proposed project activity
plant before the implementation of the CDM projectivity is 71.56 %. The highest percentage of
additives used over the 3 most recent years istegle

Selected benchmark baseline for clinker (1999-20@8F year

i ii iii
61.69% 66.58% 71.56%
Selected benchmark baseline for additives (1999Pb8se year

v

39.31% 33.42% 29.44%

The methodology stipulates that the lowest valueragrthe three options be selected as the benchmark
baseline for the base year (1999-2000). So optjas the benchmark baseline.

This reduces the list of plausible alternative ttefative (c): practices in other manufacturingné in
the region using similar input/raw materials, aratimg similar economic, market and technical
circumstances. (In the region only five other mawtiring plants were producing PSC in the market.
The average mass percentage of clinker for theiP8C.69 %.)

Trend increase in additive blend
As outlined in the ACM 0005, the benchmark incogtes a trend increase, specified ex-ante, in the
share of additives in blended cement type baseaimimimum of an annual 2% increase in additives.

Baseline Emissions

BEBC,y: [BEcIinker * BBlend,y] + BEeIe_ADD_BC
where:

BEsc,= Baseline C@emissions per tonne of blended cement type (BCli{tonne BC)
BE.inker = CO, emissions per tonne of clinker in the baselinghim project activity plant (t C£ionne
clinker) and defined below
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Beienay = Baseline benchmark of share of clinker per towfieBC updated for year y (tonne of
clinker/tonne of BC)

BE:e app sc= Baseline electricity emissions for BC grindingdgsreparation of additives (tG@onne of
BC)

CO, per tonne of clinker in the project activity plantthe baseline is calculated as below:

BEcIinker = BEca\lcin + BEfossiqueI"' BEeIefgridfCLNK + BEeIefsngLNK
where:

BE.ine = Baseline emissions of GQper tonne of clinker in the project activity plaftit COJ/tonne
clinker)

BE.acin = Baseline emissions per tonne of clinker due #fcipations of calcium carbonate and
magnesium carbonate (t @@nne clinker)

BEssi el = Baseline emissions per tonne of clinker due tmtmestion of fossil fuels for clinker
production (t C@tonne clinker)

BEci gia_cink = Baseline grid electricity emissions for clinkeroguction per tonne of clinker (t
COyf/tonne clinker)

BEce sg cink= Baseline emissions from self generated elegyrifit clinker production per tonne of
clinker (t CQ/tonne clinker)

BE aicin = [0.785*(OutCaO - InCaO) + 1.092*(OutMgO - InMgO)] / [CLNK s * 1000]
where:

BE.acin = Emissions from the calcinations of limestoneJ&Xonne clinker)

0.785 = Stoichiometric emission factor for CaO (ZAACa0)

1.092 = Stoichiometric emission factor for MgO (t2OMgO)

InCaO = CaO content (%) of the raw material * raatenial quantity (tonnes)

OutCaO = CaO content (%) of the clinker * clinkeoguced (tonnes)

INMgO = MgO content (%) of the raw material * ravaterial quantity (tonnes)
OutMgO = MgO content (%) of the clinker * clinkerqaluced (tonnes)

CLNKgs. = Annual production of clinker in the base yedlo(konnes of clinker)

BEfossil_fuel= [ZFFi_BSL * EFFI] /[CLNK g * 1000]

FF gs. = Fossil fuel of type i consumed for clinker pratan in the baseline (tones of fuel i)
EFF = Emission factor for fossil fuel i (t CO2/tonng&fael)

CLNKgs. = Annual production of clinker in the base yedlo(konnes of clinker)

BEelefgridf(:LNK = [ BEl—EgricLCLNK * EFgrideSL] /CLNK BSL* 1000

BELEgiq_cink = Baseline grid electricity for clinker productigll\Wh)

EFyiq_ss.= Baseline grid emission factor (t @®IWh)

CLNKgs. = Annual production of clinker in the base yedlo(konnes of clinker)

BEeIecfsngLNK: [BELE sngLNK* EFngBSL] /[CLNK BSL * 1000]

BELE, cink= Baseline self generation of electricity for clmkproduction (MWh)
EFsg gs. = Baseline electricity self generation emissioctda (t CQ/MWh)
CLNKgs. = Annual production of clinker in the base yealo(konnes of clinker)

BEeIe_ADD_BC: BEeIe_grid_BC+ BEeIe_sg_BC+ BEeIe_grid_ADD+ BEele_sg_ADD

where:

BE: gia sc= Baseline grid electricity emissions for BC gringli(tCQ/tonne of BC)
BEce_sq 8= Baseline self generated electricity emissionBiGrgrinding (tCQ/tonne of BC)
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BEc. gia_app= Baseline grid electricity emissions for additjweparation (tC&@tonne of BC)
BE:. sg aoo= Baseline self generated electricity emissionsafiditive preparation (tCfionne of BC)

BEeie_grid sc= [ BELE grid 5c * EF grid_gsi] /[BCgs.* 1000]

BELEgis sc= Baseline grid electricity for grinding BC (MWh)
EFyiq_gs.= Baseline grid emission factor (t @@IWh)

BCss. = Annual production of BC in the base year (kdartes of BC)

BEeIec_sg_BC: [BELE sg_BC* EFsg_BSL] / [BCBSL* 1000]

BELE,, sc= Baseline self generation electricity for grindidg (MWh)
EF4 ss.= Baseline electricity self generation emissiortda¢t CQ/MWh)
BCss. = Annual production of BC in the base year (kdartes of BC)

BEeie gria aop= [ BELE gig aop * EF grig Bsi] /[BCgs.* 1000]

BELEgis_aoo= Baseline grid electricity for grinding additivegdWh)

EFyiq_ss.= Baseline grid emission factor (t @@IWh)

ADDgs. = Annual consumption of additives in the base yki#m tonnes of additives)
The factor BEeie_gria_app ) iS zero because slag is grinded with clinkethiz ball mill.
BEciec_sg_apo= [BELE sg appo* EFsg_BSL] / [BCgs * 1000]

BELE,, sc= Baseline self generation electricity for grindimdditives (MWh)

EFy ss.= Baseline electricity self generation emissiortdat CO/MWh)

ADDgs. = Annual consumption of additives in the base yk#m tonnes of additives)

The factor BEeiec_sg app) iS zero because slag is grinded with clinkethiball mill.

For the calculation of the specific emissions frpawer generation from the grid (ks  0Or y ) the
approved consolidated baseline methodology ACMO@02pplied. The Southern regional grid is
considered as the grid, which is supplying eleitjrito the project activity.

Justification for Southern grid: In India, power is a concurrent subject between state and the
central governments. The perspective planning, taong of implementation of power projects is the
responsibility of Ministry of Power, Government Iofdia. At the state level the state utilities catst
electricity boards (SEBs) are responsible for sypphnsmission, and distribution of power. Withwzs
sector reforms there have been unbundling and tigateon of this sector in many states. Many of the
state utilities are engaged in power generation. dtsaddition to this there are different cenfrplblic
sector organizations involved in generation likdidlzal Thermal Power Corporation (NTPC), National
Hydro Power Corporation (NHPC), etc. in transmissing. Power Grid Corporation of India Ltd.
(PGCIL) and in financing e.g. Power Finance CorfioralLtd. (PFC). There are five regional grids:
Northern, Western, Southern, Eastern and NorthelBasDifferent states are connected to one ofitlee f
regional grids as shown in the below table.
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Northern Western Southern Eastern North Eastern
Haryana Gujurat AP Bihar Assam
HP MP Karnataka Jharkhand Manipur
JK Chhattisgarh Kerala Orissa Meghalaya
Rajasthan Maharashtra TN WB Nagaland
UP Goa Lakshadweep |D.V.C Tripura
Uttarnanchal |D.N.H Pondicherry |A&N Arunachal Pradesh
Chandigarh Damané& Diu Sikkim Mizoram
Delhi

The management of generation and supply of powtrtiwthe regional grid is undertaken by the load
dispatch centres (LDC). Different states within tiegional grids meet the demand from their own
generation facilities plus generation by power fdamwned by the central sector i.e. NTPC and NHPC
etc. Specific quota is allocated to different stdtem the central sector power plants. Dependmthe
demand and generation there are exports and imgiopsver within different states in the regioneblg
Thus there is trading of power between statesergtid. Similarly there are imports and export ofver
between regional grids

Since the CDM project is connected to the regignmal it is also preferred to take the regional gasl
project boundary than the state boundary. It alsdmizes the effect of inter state power transatgjo
which are dynamic and vary widely.

Regional Grid selected: Southern Regional grid

A baseline emission factoEFy) is calculated as a combined mardgiiV), consisting of the combination
of operating margin@M) and build margin BM) factors according to the following three steps. A
calculation for this combined margin is based otadieom CEA which is publicly available.

Step 1:

Operating Margin: Simple Operating Margin Simple OM is selected because low-cost/must run
resources constitute less than 50% of total griteggtion in: 1) average of the five most recentyés
taken for the calculation.

The simple Operating Margin (OM) emission factoF (& simpie,y) iS calculated as the average emission
rate of all power plants, using equation (1) abaeluding low-operating cost and must-run power
plants.

EFOM, simple,y — Zi,j I:i,j y X COEI:i,j /ZJ GENj.y

where:

* Fijy is the amount of fuel i (in a mass or volume uo@hsumed by relevant power sources |
in year(s) v, j refers to the power sources deligeelectricity to the grid, not including low-
operating cost and must-run power plants, andidhic imports4to the grid,

* COEF;y is the CQ emission coefficient of fuel i (tCQ mass or volume unit of the fuel),
taking into account the carbon content of the fueslsd by relevant power sources j and the
percent oxidation of the fuel in year(s) y, and

* GEN;, is the electricity (MWh) delivered to the grid bgurce j.

The CQ emission coefficient COEFi is obtained as
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where:

* NCVi,is the net calorific value (energy content) pessar volume unit of a fuel i,
 OXID; is the oxidation factor of the fuel
* EFCO,, is the CO2 emission factor per unit of energyhef fuel i.

Step 2: Build Margin:

The Build Margin emission factdeFBM,y ex-ante based on the most recent information available on
plants already built for sample groop The sample groum consists of either the five power plants that
have been built most recently, or the power plaapacity additions in the electricity system that
comprise 20% of the system generation (in MWh) tiadl have been built most recently.

The Southern Regional grid has considered the seaption .

Build Margin Emission factor as the generation-vagégl average emission factor (tCO2/MWh) of a
sample of power plants, as follows:
EFgm,y = Yim Fimy X COEFim / Y m GENpy

where:
Fi jy , COEF;;y, andGEN;, are analogous to the variables described forithpls OM method above
for plants m.

Step 3: Baseline Emission Factoras the weighted average of the Operating Margirsgion factor
(EFomy) and the Build Margin emission factor (&f5):

EF y = Wom X EFowmy + Wew X EFgyy

where the weights g and wy, by default, are 50% (i.e.,a\ = Wem = 0.5), and Ebuy and Ekuy are
calculated as described in Steps 1 and 2 abovaranekpressed in tGMWh.

For the emission factor of self generating electrity

For cement plants that self-generate power, theageeannual emission factor of the self generated
power can be substituted by the emission factautated below.

The emission factor for self generatioBF(;,) is calculated as the generation-weighted average
emissions per electricity unit tGMWh) of all self-generating sources in the projeotuindary serving
the system.

EFsg’y: Zi,j Fi,j Wy X COEFH /ZJ GENj,y

where:
* Fijyisthe amount of fuel i (in a mass or volume uodhsumed by relevant power sources
* COEFy;y is the CQ emission coefficient of fuel i (tCO2 / mass orwwole unit of the fuel),
taking into account the carbon content of the furslsd by relevant power sources j and the
percent oxidation of the fuel in year(s) y, and
* GEN;, is the electricity (MWh) delivered to the grid byurce j.

The CQ emission coefficient COEFi is obtained as
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where:
* NCVi,is the net calorific value (energy content) pessar volume unit of a fuel i,
e« OXID; is the oxidation factor of the fuel
* EFCO,, is the CQemission factor per unit of energy of the fuel i.

B.3.  Description of how the anthropogenic emissionsf GHG by sources are reduced below

The additionally of the project activity shall berdonstrated and assessed using the latest vefsiba o
“Tool for the demonstration and assessment of exhdilly’ agreed by the CDM Executive Board,
available at the UNFCCC CDM web site.

Steps followed under the “Tool for the demonstratmd assessment of additionally” are as follows:

Step 0. Preliminary screening of projects started feer 1% January 2000 and prior to 3%' December
2005.

The CDM was seriously considered by the managenmetiie decision to proceed with the project
activity. Such evidence is available in the formbatkground notes with the management, R & D dept
and operation department; and exchange of infoomatvith a third party. This evidence is made
available to the DOE and the Project Proponentstamne this information in public domain.

Step 1. Identification of alternatives to the projet activity consistent with current laws and
regulations

Sub-step la. Define alternatives to the project aivity:

Identification of baseline scenario

A possible set of alternative is drawn up which Wé there in the absence of the CDM activity.
Alternative (a): The project activity without théd® revenue

Alternative (b): Continue with existing practiceBSC production

Alternative (c): practices in other manufacturingnts in the region using similar input/raw matks;ia
and facing similar economic, market and technigalenstances.

Sub-step 1b. Enforcement of applicable laws and regations:

Production of PSC in India is subject to the Burefindian Standards specification IS: 455: 1988isT
states that the slag constituent shall be notthess 25% nor more than 65% of the Portland Slageoem
The BIS specification 1S: 455: 1989, amendmentid4000, has changed this specification in slag %
from >65% to >70%. All the above mentioned alt¢ines meet this requirement.

Further it is required to conduct

Step 2 Investment Analysis or

Step 3 Barrier Analysis

MCL proceeds with the barrier analysis to ascenpagject additionality.
Step 3 Barrier Analysis
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Sub-step 3a. Identify barriers that would prevent he implementation of type of the proposed
project activity:

Investment barrier

The project activity involves investment in mod#tmn and replacement of grate plate and lineediat
middle diaphragm. It has increased the manufaguobst due to excessive wear and tear of grinding
media, liner plates etc, due to abrasive natudagf. The project activity also involves costscasated
with R & D, marketing promotion and brand buildinche stockists were apprehensive that slag cement
being slow setting may find strong resistance enrtiarket; thereby affecting the sales.

The requirement of additional investment, possibtgease of manufacturing costs and resistance from
distribution channels, were prohibitive barriersttee MCL to undertake the project activity.

There is post facto evidence for all the aboveibesre.g.,with increased percentage of slag, th&eha
share of MC PSC had decreased which resulted és sads.

All India % of MCL Share

3.5

25— —

21

Percentage

0.5

1999-2000 2000-2001 2001-2002 2002-2003 2003-2004 2004-2005
Year

The above figure demonstrates that after incregsémgentage of slag, the market share of MC PSC had
decreased during the year 2001-2002 immediatedy Hite project implementation

Such barriers did not exist for alternatives topghgect activity i.e.,
Alternative (b): Continue with existing practiceBSC production

Alternative (c): practices in other manufacturingnts in the region using similar input/raw matks;ia
and facing similar economic, market and technigalienstances.

Technological barrier
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The operation and maintenance of ball mills in stegnent plants is the difficult one as the slag is
abrasive and hard to grind. With increased pergenté slag addition in the PSC the wear rate indide
ball mill further increases. The lining materialtbé ball mills needs to be replaced frequently.LM@d
installed modified high chrome boltless liner ptatbat reduces wear rate of lining plates and ingso
grinding. The liner plates are one of the main gctirs of the mill shell. These high chrome bottles
liners for cement millers resist wearing. The pl&talso continuously replacing the grate plate for
middle diaphragm and modified liner plate for meldiaphragm.

The quality of the cement from the slag cementeauty not be comparable to that from OPC. The
quality of slag generated varies depending onnpatiof raw materials which is a pre requisite base

the steel plant customer needs. As a result oflwlhiee quality of slag varies which affects thelquaf

slag cement produced. Slag is harder to grind amtédirequires more power for grinding. Because of
this, the rate of production of cement is lowecaspared to OPC.

This barrier and here say about maintenance / doyaks of ball mills has infact prevented and dedaye
the project activity. The expectation of CDM compohof this project has tilted the decision in fagb
investment into increasing use of slag contenbhé&RSC.

MCL had also conducted numerous trial testing aqmeement to ascertain the impacts of differenetyp
of slag and clinker on quality of PSC. This hasultesl in development of proper production and
operation plan for increasing slag share in the B&€Egory cement production.

This is a prohibitive barrier as it has direct irnption on productivity and O&M costs.

Such barriers did not exist for alternatives toghaect activity i.e.,

Alternative (b): Continue with existing practice ®EC production

Alternative (c): practices in other manufacturirgngs in the region using similar input/raw matkssia
and facing similar economic, market and technigalenstances.

Other barrier

Market acceptability barrier

Apart from above barriers, acceptability of an @age slag percentage in the PSC with similar
characteristics is very low in market as publicce@tion about such PSC is not favorable. The resson
low early strength of the PSC cement. The greyevbaiour PSC also creates doubts in the markeeplac
due to colour variations between PSC and OPC. Coeuare yet to realize the advantage of the PSC
and this is more so when project activity was bgilemned and implemented, than now. An increase of
slag content from 26-27% to 45-60% by mass cremi@® doubt on the strength of the cement. The
below figure demonstrates decreasing trend in titea of PSC cement at MCL during the years 1999-
2001 , which justifies decreasing market demand@L PSC during that period This is attributed to
increase percentage of slag in the PSC.
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Production vs Despatches
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The government agencies like NHAI, State Govt Oiggtion and many others do not accept the use of
blended cements. This leads to unnecessary dombisei minds of other users about the quality &
performance of PSC. Therefore PSC with a highergreage of slag is unattractive.

The Union Government has also set a guidelinedbatent used in the national highway project must
have 20 per cent flyash content. This too made Blasace slag unattractive.

MCL has taken up extra efforts in marketing andntdrauilding to promote PSC with higher additive
percentage. During 2001-2002 MCL launched a newdwas Birla Power and promoted it extensively
with the previous Diamond brand cements. It haddooted some awareness and training programme as
measures under the training programme.

This is a prohibitive barrier as the MCL could hatve have taken risk with the market unless it extsu
that risk —reward ratio is attractive and the isknitigated to some extent by spend market pramoti

Such barriers did not exist for alternatives topghgect activity i.e.,

Alternative (b): Continue with existing practice ®EC production

Alternative (c): practices in other manufacturingnts in the region using similar input/raw matks;ia
and facing similar economic, market and technigalenstances.

From the analysis above, project activity is na fhasible credible alternative scenario permitigd
applicable regulations to the project participants.

Sub-step 3b. Show that the identified barriers woul not prevent the implementation of at least one
of the alternatives (except the project activity):

The alternative to the project activity alternat{ii¢ and alternative (iii) did not face any of tharriers
delineated above.

2 http://www.thehindubusinessline.com/2005/04/14ie832005041400131100.htm
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Step 4. Common practice analysis
Sub-step 4a. Analyze other activities similar to tb proposed project activity:
Sub-step 4b. Discuss any similar options that arecourring:

There are around 43 cement manufacturing planthéregion. Out of them only 6 cement plants
including MCL, manufactures PSC. In addition, thares of additives in the blended cements have not
increased substantially as comparable to the MCC Bt&are of additives in all the plants. The inceeas
in share of slag in the PSC has occurred becau€®bf project activity. Therefore, it is not a commo
practice in the region.

Step 5: Impact of CDM Registration

« Anthropogenic greenhouse gas emission reductions;

e It will continue to allow MCL to dedicate R&D andarketing effort to overcoming the barriers;

e The CDM registration could encourage other opegatmir similar nature to replicate such
projects in their own entities.

>> The project boundary includes the cement pradacplant, any onsite power generation (if
applicable), and the power generation in the dfidpplicable).
Project participants shall account for the follogv@mission sources:
« Direct emissions at the cement plant due to fueilagstion for:
- Firing the kiln (including supplemental fuels usedhe precalciner);
- Processing (including drying) of solid fuels, raaterials, and additives;
- On-site generation of electricity (if applicable).
« Direct emissions due to calcination of limestonee.(icalcium carbonate and magnesium
carbonate, if present in the raw meal).
* Indirect emissions from fossil fuel combustion mwer plants in the grid due to electricity use at
the cement plant, including electricity consumption
- Crushing and grinding the raw materials used fiotkkel production;
- Driving the kiln and kiln fans;
- Finish grinding of cement;
- Processing of additives.
The power grid or plant from which the cement plamtchases electricity and its losses is considiered
determining indirect emissions. Any transport retémissions for the delivery of additional ad@igvs
included in the emissions related to the projetivitg as leakage in a conservative approach. Eoniss
reductions from transport of raw materials for kén production are not taken into account as a
conservative simplification.

Gases included: COonly. Changes in CHand NO emissions from combustion processes are

considered to be negligible and excluded becaueséifferences in the baseline and project actiaity
not substantial. This assumption simplifies thehmdblogy and is conservative.
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Project
Granulatec Boundary
Slag
Ball mill
Blending
Gypsum |
Ball mill l
- Packing &
Clinker despatch
Production
|
DG set
)
Raw mix
Grid supply
-

The current final PDD with baseline study was castgal on 21/10/2005.
Care Sustainability whose contact information imdé: cdm.info@ caresustainability.cojnhas assisted
the Sponsor in determining the baseline methodology
Care Sustainability is not a project participant.

>> QOperational lifetime is estimated to be 20 years
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‘ C.2 Choice of the _crediting periodand related information: |

‘ C.2.1. Renewable crediting period |

\ C.2.1.1. Starting date of the first crediting_period: |
>> Not applicable (NA)

‘ c.2.1.2. Length of the first crediting period |
>> Not applicable (NA)

‘ C.2.2. Fixed crediting period |

\ C.2.2.1. Starting date: |
01/01/2001

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

‘ SECTION D. Application of a monitoring_methodologyand plan |

\ D.1. Name and reference of approved monitoring metidology applied to the project activity: |

Title: Consolidated Baseline Methoc;c;I;)-ggl-f-o-r-lF]EFe-aiﬁ-g-t-h-e-I-3Iend in Cement Pr-o-du-c-ti-o-n-“
Reference Approved consolidated baseline methodology ACMDOWersion 03, Sectoral Scope: 4, 19
May 2006.

The applicability conditions for the monitoring rhetology are identical to that of the baseline
methodology. Please refer to section B.1.1 fortailel discussion.
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archived:

ID number | Data variable Source of dataData unit Measured Recording | Proportion| How will the data| Comment

(Please use (m), frequency | of datato | be archived?

numbersto calculated (c) be (electronic/

ease Cross- or estimated monitored | paper)

referencing (e)

toD.3)

1.1 InCaQ Plant records| % M, C Daily 100% Paper/electroni Data will be archiveg

C for 2 years beyond
the end of crediting
period.

1.2 OutCa@Q Plant records| % M, C Daily 100% Paper/electroni Data will be archiveg

c for 2 years beyond
the end of crediting
period.

1.3 InMgQ, Plant records| % M, C Daily 100% Paper/electroni Data will be archiveg

c for 2 years beyont
the end of crediting
period.

1.4 OutMgQ Plant records % M, C Daily 100% Paper/electroni Data will be archiveg

c for 2 years beyont
the end of crediting
period.

15 Quantity of Plant records Kilo M Annually | 100% Paper/electronj Data will be archived
clinker raw tonnes c for 2 years beyont
material the end of crediting

period.

1.6 CLNK, Plant recordg Kilo tones M Annually  100% Papeditmi | Data will be archiveq

)
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of clinker

(=N

for 2 years beyon
the end of crediting
period.

1.7

FE .y

Plant records

Tonnes of
fuel i

Annually

100%

Paper/electron
c

Data will be archived
for 2 years beyond
the end of crediting
period.

1.8

EFF

IPCC/ Plant
records

tCO)/tonne
of fuel i

C/M

Annually

100%

Paper/electron
c

i Data will be archived
for 2 years beyond
the end of crediting
period.

1.9

PELEia_cinky

Plant records

MWh

Monthly

100%

Paper/electron
c

Data will be archived
for 2 years beyond
the end of crediting
period.

1.10

ERid_ssL

ACM 002 is
used for the
calculation

t
CO,/MWh

Annually

100%

Paper/electron
c

i Data will be archived
for 2 years beyond
the end of crediting
period.

111

PELEg cinky

Plant records|

MWh

Monthly

100%

Paper/electron
c

Data will be archived
for 2 years beyond
the end of crediting
period.

1.12

Efgy

Plant
records/IPC
C

t
CO,/MWh

Monthly

100%

Paper/electron
o

i Data will be archived
for 2 years beyond
the end of crediting
period.

1.13

ADD,
Quantity
of additives

Plant records|

Kilo
tonnes

Monthly

100%

Paper/electron
c

Data will be archiveg
for 2 years beyond
the end of crediting
period.

1.14

PELEid_scy

Plant records|

MWh

Monthly

100%

Paper/electron
c

Data will be archived
for 2 years beyond

the end of crediting
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period.

1.15 PELEg gcy Plant records| MWh M Monthly | 100% Paper/electronj Data will be archived

c for 2 years beyond
the end of crediting
period.

1.16 PELEiq_aop Plant records| MWh M Monthly | 100% Paper/electronj Data will be archived

c for 2 years beyond
the end of crediting
period.

1.17 PELEg aopy Plant records| MWh M Monthly | 100% Paper/electronj Data will be archived

c for 2 years beyond
the end of crediting
period.

1.18 Fiy Plant records| Tonnes of M Monthly | 100% Paper/electroni Data will be archived
fuel i c for 2 years beyond

the end of crediting
period.

1.19 COER, Plant tCO,/tonne | C/M Annually | 100% Paper/electronj Data will be archived

records/IPC | of fuel i c for 2 years beyond
C the end of crediting
period.

1.20 GENy Plant records; MWh M Annually | 100% Paper/electroni Data will be archiveq

c for 2 years beyond
the end of crediting
period.

1.21 PEaciny Plant records t C 100% Paper/electroni| Data will be archived
CGOy/tonne Annually c for 2 years beyond
clinker the end of crediting

period.

1.22 PEossil_fuely Plant records t C Annually | 100% Paper/electroni| Data will be archiveg
COJ/tonne C for 2 years beyond
clinker the end of crediting

period.
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1.23 PEie_gid_cinky | Plant records| t Annually | 100% Paper/electroni| Data will be archiveg
CO./tonne C for 2 years beyond
clinker the end of crediting

period.

1.24 PEie sg cinky | Plant records| t Annually | 100% Paper/electroni| Data will be archiveg
CO,/tonne C for 2 years beyond
clinker the end of crediting

period.

1.25 PEie_grid_sc.y Plant records t Annually | 100% Paper/electronj Data will be archived
CO,/tonne C for 2 years beyond
blended the end of crediting
cement period.

1.26 PEie_sq_BCy Plant records| t Annually | 100% Paper/electronj Data will be archived
CGOy/tonne c for 2 years beyond
blended the end of crediting
cement period.

1.27 PEie_gid_sopy | Plant records| t Annually | 100% Paper/electroni Data will be archiveg
CGOy/tonne c for 2 years beyond
blended the end of crediting
cement period.

1.28 PEie_sq apDy Plant records t Annually | 100% Paper/electronj Data will be archived
CO,/tonne C for 2 years beyond
blended the end of crediting
cement period.

1.29 Riend,y Plant records| Tonne of Annually | 100% Paper/electroni Data will be archiveg
clinker/ton c for 2 years beyond
ne of the end of crediting
blended period.
cement
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D.2.1.2. Description of formulae used to estimatproject emissions (for each gas, source, formuladgorithm, emissions units of CQ

equ.)

PEsc, are estimated as below. In the project activignplemissions are determined per unit of clinkgresrunit of BC accounting for
i Emissions from calcinations of limestone;

ii. Emissions from combustion of fossil fuel and eliedty for clinker production and processing of ravaterial;

iii. Emissions from electricity used for additives prepi@an and grinding of cement.
In determining the emissions reduction there guessibilities:

i emissions per tonne of clinker during the credipregiod are less than baseline emissions per tohdeker (PRiinkery < BEciinker); Of

ii. baseline and year y emissions per tonne of clinkerequal (P&nker,y = BEcinker);0r

iii. emissions per tonne of clinker in year y are greiten the baseline emissions per tonne of clifiRE&jinkery > BEciinker)-
In case (i), the baseline value is substitutechleyptroject activity value. That is, if emissions fEnne of clinker are lower during the creditingripd, then
the lower value is taken for the baseline.
In case (iii) the emissions per tonne of clinkex Argher during the crediting period than the haselThis could be due to declining efficiency ofual
switch or some other reason. In this case, theaepisssibility that project activity emissions eadehe baseline emissions for some years in trditicrg
period. In this case, the project does not get eredits for emissions reduction till the net bakafwr the project is positive. In the case thatraleegative
emission reductions arise in a year, ERs are soeisto project participants for the year concearadlin subsequent years, until emission reducfiams
subsequent years have compensated the quantiggafive emission reductions from the year concerned
I:)EBC,y: [PEcIinker,y* PBIend,y] + F)Eele_ADD_BC,y
where:
PEsc, = CO, emissions per tonne of BC in the project actipignt in year y(t Cgtonne BC)
PEiinkery= CO, emissions per tonne of clinker in the projectwaistiplant in year y (t CO2/tonne clinker) and defd below
Psienay= Share of clinker per tonne of BC in year y (toofielinker/tonne of BC)
PE.e_ap,p_scy= Electricity emissions for BC grinding and prepama of additives in year y (tCfionne of BC) C@per tonne of clinker in the project
activity plant in year y is calculated as below:

I:)Eclinker,y = F)Ecalcin,y'i' PEfossiquer + l:)Eelefgrid7CLNK,y+ l:)Eele7397CLNK,y

where:

PEinkery = Emissions of C@per tonne of clinker in the project activity plantyear y (t CQ@tonne clinker)

PEaciny= Emissions per tonne of clinker due to calcinaiohcalcium carbonate and magnesium carbonateanyy (t CQ/tonne clinker)
PEossil uely = Emissions per tonne of clinker due to combumstibfossil fuels for clinker production in yeatyCO,/tonne clinker)
PEee_gria_cunk,y= Grid electricity emissions for clinker productiper tonne of clinker in year y (t G@nne clinker)

PEele_sg_CLNK.,y = Emissions from self-generatedtgtgty per tonne of clinker production in yeaftyCO,/tonne clinker)
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PEcaiciny = 0.785*(OutCaOy - InCaOy) + 1.092*(OutMgOy - InMgQy) / [CLNKYy * 1000]
where:

PEcaciny= Emissions from the calcinations of limestone ($@@ne clinker)

0.785 = Stoichiometric emission factor for CaO (#2@a0)

1.092 = Stoichiometric emission factor for MgO (tAMgO)

InCaO, = CaO content (%) of the raw material * raw matkeguantity (tonnes)
OutCaQ, = CaO content (%) of the clinker * clinker prodddg¢onnes)

InMgO,, = MgO content (%) of the raw material * raw maa¢quantity (tonnes)
OutMgO, = MgO content (%) of the clinker * clinker producé&onnes)

PEfossi_tuel,y= [ >FFi_y * EFF;] /CLNK, , * 1000

where:

FF_, = Fossil fuel of type i consumed for clinker protian in year y (tonnes of fuel i)
EFF = Emission factor for fossil fuel i (tGfdonne of fuel)

CLNK, = Annual production of clinker in year y (kilotoes of clinker)
PEeie_gria_ctky = [ PELEgra_cinky * EFgria_y] / [CLNK * 1000]

where:

PELEyiq_cinky= Grid electricity for clinker production in year(iMwh)

EFyiqy= Grid emission factor in year y(t GIMWh)

CLNK, = Annual production of clinker in year y (kilotoes of clinker)

PEeciec_sq_cinkY = [PELEgy cink y* EFsg  /[CLNK y * 1000]

where:

PELEy cinky= Self generation of electricity for clinker prodiom in year y (MWh)

EFRs, y= Emission factor for self generated electricityear y (t C/MWh)

CLNK, = Annual production of clinker in year y (kilotoas of clinker)

I:)Eele_ADD_BC,y: F)Eele_grid_BC,y'i' PEeIe_sg_BC,y+ F)Eele_grid_ADD,y"' l:)Eele_sg_ADD,y

where:

PEe_gia_sc= Grid electricity emissions for BC grinding in yea(tCO,/tonne of BC)

PE.e_sq_sc= Emissions from self generated electricity for @ding in year y (tCgtonne of BC)
PEe_gria_apo= Grid electricity emissions for additive prepapatin year y (tC@tonne of BC)
PE.e_sq aoo= Emissions from self generated electricity addifpreparation in year y (tG@onne of BC)

I:)EelefgrideC,y: [ PELEgrideC,y * EFgrideSL,y] /[ch* 1000]
PELEiq scy= Baseline grid electricity for grinding BC (MWh)
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EFyiqy= Grid emission factor in year y(t GIMWh)
BC, = Annual production of BC in year y (kilotonnesB()

PEciec_sg ey [PELEsq gcy* EFsg || / [BC,* 1000]

PELEy scy= Self generated electricity for grinding BC in ygaMWh)
EF, y= Emission factor for self generated electricityear y (t C/MWh)
BC, = Annual production of BC in year y (kilotonnesB()

I:)Eele_grid_ADD: [ F)El—Egrid_ADD * EFgrid_y] /[BCy* 1000]

BELEgi4 aop = Baseline grid electricity for grinding additivegdWh)

EFyiq_y= Grid emission factor in year y(t GIMWh)

BC, = Annual production of BC in year y (kilotonnesB()

This figure is zero because the project activiipdg additives with the clinker.
PEeIec_sg_ADD,y: [PELESQ_ADD’y* EFSg_}J / [BCy* 1000]

PELEy_son,y= Baseline self generation electricity for grindimdditives (MWh)
EFRs, y= Emission factor for self generated electricityear y (t C/MWh)

BC, = Annual production of BC in year y (kilotonnesB(€)

This figure is zero because the project activiipdg additives with the clinker.

A baseline emission factor (EFy) is calculated asm@abined marginGM), consisting of the combination of operating mar@@M) and build margin§M)
factors according to the following three steps.cGlations for this combined margin is based on ffata CEA which is publicly available.

Step 1:

Operating Margin: Simple Operating Margin Simple OM is selected because low-cost/must run resourcestitda less than 50% of total grid
generation in: 1) average of the five most receatry is taken for the calculation.

The simple Operating Margin (OM) emission factoF(®V,simple,y) is calculated as the average emissitsnof all power plants, using equation (1) above
excluding low-operating cost and must-run powengsla

EFOM’ simple,y = zi,j Fi,j Wy X COEFH /Z] GENj,y
where:
* Fi, y is the amount of fuel i (in a mass or volume ucithsumed by relevant power sources j in year(§)rgfers to the power sources
delivering electricity to the grid, not includingw-operating cost and must-run power plants, anlliding imports4to the grid,
* COEFj;y is the CQ emission coefficient of fuel i (tCO2 / mass orwmwle unit of the fuel), taking into account the @artzontent of the fuels
used by relevant power sources j and the percgiolaion of the fuel in year(s) y, and
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* GEN;, is the electricity (MWh) delivered to the grid bgurce j.

The CQ emission coefficient COEFi is obtained as
COEF;= NCV,; X EFCO,; X OXID;

where:

¢ NCVi, is the net calorific value (energy content) pessar volume unit of a fuel i,

« OXID; is the oxidation factor of the fuel

* EFCO,; is the CO2 emission factor per unit of energyheffuel i.
Step 2: Build Margin: The Build Margin emission fact@FBM,y ex-ante based on the most recent information availablelantp already built for sample
group m. The sample groum consists of either the five power plants that hbeen built most recently or the power plant capaadditions in the
electricity system that comprise 20% of the sysgemeration (in MWh) and that have been built mesently.

The Southern Regional grid has considered the slegption.
Build Margin Emission factor as the generation-vaggg average emission factor (tldwWh) of a sample of power plantsg as follows:
EFem,y = Yim Fimy X COEFim / Y m GENmpy

where:
Fi;y, COEF;;y, andGEN;, are analogous to the variables described forithple OM method above for plants m.

Step 3: Baseline Emission Factoras the weighted average of the Operating Margirsgon factor (Ebv,) and the Build Margin emission factor
(EFBM,y):

EF y =wom X EFomy + Wem X EFgumy

where the weights ¥ and ww, by default, are 50% (i.e.,dM = wem = 0.5), and Ebwy and Ekw,y are calculated as described in Steps 1 and 2 abale
are expressed in tGMMWh.

For the emission factor of self generating electrity
For cement plants that self-generate power, theageeannual emission factor of the self generamsep can be substituted by the emission factor

calculated below.
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The emission factor for self generatideF(;,) is calculated as the generation-weighted aveesmgissions per electricity unit (tCO2/MWh) of alllfse
generating sources in the project boundary semiagystem.
EFsy =2 Fijy X COEF;; /Y GEN;y
where:
* Fijyis the amount of fuel i (in a mass or volume uo@hsumed by relevant power sources
* COEF;, is the CQ emission coefficient of fuel i (tC mass or volume unit of the fuel), taking into @act the carbon content of the fuels
used by relevant power sources j and the perceittation of the fuel in year(s) y, and
* GEN;, is the electricity (MWh) delivered to the grid bgurce j.

The CQ emission coefficient COEFi is obtained as
COEF;=NCV; X EFCO,; X OXID;

where:
¢ NCVi,is the net calorific value (energy content) pessar volume unit of a fuel i,
« OXID; is the oxidation factor of the fuel
« EFCO,;is the CO2 emission factor per unit of energyheffuel i.

D.2.1.3. Relevant data necessary for determining the basekof anthropogenic emissions by sources of GHGs with

the project boundary and how such data will be coicted and archived :

ID number Data variable Source of data  Data unit Measured | Recording| Proportion | How will the Comment

(Please use (m), frequency | of data to data be

numbersto calculated be archived?

ease Cross- (c), monitored | (electronic/

referencing estimated (e) paper)

to table

D.3)

2.1 INnCaQs. Plant records % M, C Daily 100% Paper/electroni Data will be

C archived for 2 years

beyond the end of
crediting period.
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2.2

OutCa@s.

Plant records

%

Daily

100%

c

Paper/electron

iData  will be
archived for 2 year
beyond the end @
crediting period.

2.3

INMgQss1.

Plant records

%

Daily

100%

c

Paper/electron

iData  will be
archived for 2 year
beyond the end @
crediting period.

2.4

OutMgQss,

Plant records

%

Daily

100%

c

Paper/electron

i Data  will be
archived for 2 year
beyond the end o
crediting period.

2.5

Quantity of
clinker raw
material

Plant records|

Kilo tonnes

Annually

100%

Paper/electron

c

Data  will be
archived for 2 year
beyond the end o
crediting period.

2.6

CLNKgsL

Plant records

Kilo tones of
clinker

Annually

100%

Paper/electron

c

Data  will be
archived for 2 year
beyond the end o
crediting period.

2.7

FFE ssL

Plant records

Tonnes of
fuel i

Annually

100%

Paper/electron

c

Data will be
archived for 2 year
beyond the end o
crediting period.

°2

=

°2

—

°2

=)

°2

=)

°2

=)

U7

=)

2.8

EFF

IPCC/ Plant
records

tCO,/tonne
of fuel i

C/M

Annually

100%

c

Paper/electron

i Data will be
archived for 2 year
beyond the end o
crediting period.

U7

—

2.9

BE I—EgridicLNK, BSL

Plant records

MWh

Monthly

100%

Paper/electron

c

Data will be
archived for 2 year
beyond the end o

U7

—

crediting period.
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2.10 ERid_esL ACM 002 is| t CO/MWh Annually | 100% Paper/electroni Data will be
used for the C archived for 2 years
calculation beyond the end of

crediting period.
2.11 BELEg cinkst | Plant records MWh Monthly | 100% Paper/electron| Data will be
C archived for 2 years
beyond the end of

crediting period.
2.12 ERg est Plant t CO/MWh Monthly | 100% Paper/electroni Data will be
records/IPC C archived for 2 years
C beyond the end of

crediting period.
2.13 ADDss Quantity | Plant records|  Kilo tonnes Monthly 100% Paper/electronj Data will be
of additives C archived for 2 years
beyond the end of

crediting period.
2.14 BELEid_sc,BsL Plant records] MWh Monthly | 100% Paper/electronj Data will be
C archived for 2 years
beyond the end of

crediting period.
2.15 BELEg gc st Plant records] MWh Monthly | 100% Paper/electronj Data will be
c archived for 2 years
beyond the end of

crediting period.
2.16 BELEiq_aop Plant records] MWh Monthly | 100% Paper/electronj Data will be
c archived for 2 years
beyond the end of

crediting period.
2.17 BELEg aop,est Plant records] MWh Monthly | 100% Paper/electronj Data will be
c archived for 2 years
beyond the end of

crediting period.
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2.18 R ssL Plant records] Tonnes of M Monthly | 100% Paper/electroni Data will be
fuel i C archived for 2 years
beyond the end of
crediting period.
2.19 COERgs. Plant tCO,/tonne C/IM Annually | 100% Paper/electronj Data will be
records/IPC | of fuel i C archived for 2 years
C beyond the end of
crediting period.
2.20 GENesL Plant recordss MWh M Annually | 100% Paper/electronj Data will be
C archived for 2 years
beyond the end of
crediting period.
2.21 BEaicin,sst Plant records| t Cftonne C 100% Paper/electronj Data will be
clinker Annually C archived for 2 years
beyond the end of
crediting period.
2.22 BEossil fuel,BsL Plant records| t Cftonne C Annually | 100% Paper/electronj Data will be
clinker C archived for 2 years
beyond the end of
crediting period.
2.23 BEie_gid_cinkese | Plant records)  t Cdtonne C Annually | 100% Paper/electronj Data will be
clinker c archived for 2 years
beyond the end of
crediting period.
2.24 BEi sg cinkgst | Plant records)  t Cdtonne C Annually | 100% Paper/electronj Data will be
clinker c archived for 2 years
beyond the end of
crediting period.
2.25 BEie_grid_sc,BsL Plant records| t Cftonne C Annually | 100% Paper/electronj Data will be
blended c archived for 2 years
cement beyond the end of

crediting period.
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2.26 BEie_sq BC.BSL Plant records t C&tonne Annually | 100% Paper/electroni Data will be
blended C archived for 2 years
cement beyond the end of

crediting period.

2.27 BEie gid_aopes. | Plant records t Cgtonne Annually | 100% Paper/electroni Data will be
blended C archived for 2 years
cement beyond the end of

crediting period.

2.28 BEie_sq DD BSL Plant records t C&tonne Annually | 100% Paper/electronj Data will be
blended C archived for 2 years
cement beyond the end of

crediting period.

2.29 Alend,y Plant records| Tonne of Annually | 100% Paper/electroni Data will be
additives/tonn C archived for 2 years
e of beyond the end of
blended crediting period.
cement

D.2.1.4. Description of formulae used to estimatbaseline emissions (for each gas, source, formefalgorithm, emissions units of

CO; equ.)

>> BEBC,y: [BEcIinker * BBlend,y] + BEele_ADD_BC

where:

BEsc,,= Baseline C@emissions per tonne of blended cement type (BCYttonne BC)
BE.iner = CO, emissions per tonne of clinker in the baselintheéproject activity plant (t C£ionne clinker) and defined below
Bgiena,y= Baseline benchmark of share of clinker per tonfif8@C updated for year y (tonne of clinker/tonneBaf)
BEee app_gc= Baseline electricity emissions for BC grindinglgmreparation of additives (tG@onne of BC)

CO, per tonne of clinker in the project activity plantthe baseline is calculated as below:

BEcIinker = BEcalcin + BEfossiI_fueI+ BEeIe_grid_CLNK + BEele_sg_CLNK

where:

BE.inel = Baseline emissions of G@er tonne of clinker in the project activity plghCO,/tonne clinker)
BE.acin = Baseline emissions per tonne of clinker dueatoications of calcium carbonate and magnesiumorete (t CQtonne clinker)
BEssi ue= Baseline emissions per tonne of clinker due tamastion of fossil fuels for clinker production&O./tonne clinker)
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BEee gia_cunk= Baseline grid electricity emissions for clinkeoguction per tonne of clinker (t G@nne clinker)
BEce sq cink= Baseline emissions from self generated elegrfoit clinker production per tonne of clinker (t g@@nne clinker)
BE_ aicin = [0.785*(OutCaO - InCaO) + 1.092*(OutMgO - InMgO)] / [CLNKBSL * 1000]

where:

BE..in = Emissions from the calcinations of limestoneJi@onne clinker)

0.785 = Stoichiometric emission factor for CaO (2@aO)

1.092 = Stoichiometric emission factor for MgO (t1gO)

INnCaO = CaO content (%) of the raw material * raat@nial quantity (tonnes)

OutCaO = CaO content (%) of the clinker * clinkeoguced (tonnes)

INnMgO = MgO content (%) of the raw material * ravaterial quantity (tonnes)

OutMgO = MgO content (%) of the clinker * clinkerquuced (tonnes)

CLNKsgs. = Annual production of clinker in the base yealofonnes of clinker)

BEfossil fuer= [ XFFi ss. * EFFi] /[CLNK gs_ * 1000]

FF gs. = Fossil fuel of type i consumed for clinker praetian in the baseline (tones of fuel i)
EFF = Emission factor for fossil fuel i (t Gfionne of fuel)

CLNKgs. = Annual production of clinker in the base yealofionnes of clinker)
BEeie_gria_cink = [ BELE grig_cink * EF grig_sst] /CLNK gs.* 1000

BELEgiq_cink = Baseline grid electricity for clinker producti@i\wh)

EFyiq_ss.= Baseline grid emission factor (t @®IWh)

CLNKgs,. = Annual production of clinker in the base yealofionnes of clinker)

BEeIecﬁsngLNK: [BELE sngLNK* EFngBSL] /[CLNK BSL * 1000]

BELE,y cink= Baseline self generation of electricity for clemkproduction (MWh)
EFsg_gs. = Baseline electricity self generation emissicctda (t CQ/MWh)
CLNKgs. = Annual production of clinker in the base yealofionnes of clinker)

BEeIeﬁADDfBC: BEeIeﬁgrideC"' BEeIefsngC"' BEeIefgrideDD"' BEeIefsngDD

where:

BEee gia 5= Baseline grid electricity emissions for BC gringli(tCQ/tonne of BC)

BEee sq 5= Baseline self generated electricity emissiondBiGrgrinding (tCQ/tonne of BC)

BEee _gia_aoo= Baseline grid electricity emissions for additp@paration (tC&tonne of BC)
BEce sq aoo= Baseline self generated electricity emissionsafiditive preparation (tCfionne of BC)
BEcie_gid_8c= [ BELE giig_sc * EF giia_gst] /[BCgs.* 1000]
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BELEyiq sc= Baseline grid electricity for grinding BC (MWh)
EFyiq_ss.= Baseline grid emission factor (t @®IWh)
BCss. = Annual production of BC in the base year (kitotes of BC)

BEeIec_sg_BC: [BELE sg_BC* EFsg_BSL] / [BCBSL* 1000]

BELE,, sc= Baseline self generation electricity for grindBg (MWh)

EFy ssi= Baseline electricity self generation emissiortda¢t CQ/MWh)
BCss. = Annual production of BC in the base year (kitotes of BC)
BEeie_gria_app= [ BELE giig_app * EF gig_sst] /[BCgs.* 1000]

BELEgiq aop = Baseline grid electricity for grinding additivegWh)
EFyiq_ss.= Baseline grid emission factor (t @®IWh)

BCss. = Annual production of BC in the base year (kitotes of BC)

The factor BEee_grig_app ) iS zero because slag is grinded with clinkethizball mill.
BEeIec_sg_ADD: [BELE sg_ADD* EFSg_BSL] / [BCBSL* 1000]

BELE,y sc= Baseline self generation electricity for grindimdditives (MWh)
EFy esi= Baseline electricity self generation emissiortda¢t CQ/MWh)
BCss. = Annual production of BC in the base year (kitotes of BC)

The factor BEeic_sg app) iS zero because slag is grinded with clinkethsball mill.

For the calculation of the specific emissions frpower generation from the grid (fkss. Or y ) the approved consolidated baseline methodology
ACMO0002 is applied. The Southern regional gridassidered as the grid which is supplying electyititthe project activity.

Justification for Southern grid: In India, poweri€oncurrent subject between the state and theatgovernments. The perspective planning, moimigpr

of implementation of power projects is the respbitigy of Ministry of Power, Government of India.tAhe state level the state utilities or state teiety
boards (SEBs) are responsible for supply, transomisand distribution of power. With power sectefarms there have been unbundling and privatization
of this sector in many states. Many of the stat&ies are engaged in power generation also. biitawh to this there are different central / puldactor
organizations involved in generation like Natioifhkermal Power Corporation (NTPC), National Hydraveo Corporation (NHPC), etc. in transmission
e.g. Power Grid Corporation of India Ltd. (PGCllndain financing e.g. Power Finance Corporation (RFEC). There are five regional grids: Northern,
Western, Southern, Eastern and North-Eastern. ieiffestates are connected to one of the five redigmids as shown in the below table.
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Northern Western Southern Eastern North Eastern
Haryana Gujurat AP Bihar Assam

HP MP Karnataka Jharkhand Manipur

JK Chhattisgarh Kerala Orissa Meghalaya
Rajasthan Maharashtra TN WB Nagaland

UP Goa Lakshadweep |D.V.C Tripura
Uttarnanchal |D.N.H Pondicherry |A&N Arunachal Pradesh
Chandigarh Damané& Diu Sikkim Mizoram

Delhi

The management of generation and supply of powtiriwthe regional grid is undertaken by the loaspdich centres (LDC). Different states within the
regional grids meet the demand from their own geliean facilities plus generation by power plantsned by the central sector i.e. NTPC and NHPC etc.
Specific quota is allocated to different statesifrihe central sector power plants. Depending omdémeand and generation there are exports and isnpbrt
power within different states in the regional gffthus there is trading of power between statebengrid. Similarly there are imports and exporpotver
between regional grids.

Since the CDM project is connected to the regigna it is also preferred to take the regional ga&lproject boundary than the state boundaryst al
minimizes the effect of inter state power trangaugj which are dynamic and vary widely.
Regional Grid selected: Southern Regional grid

A baseline emission factoEFy) is calculated as a combined mardBM), consisting of the combination of operating mar@M) and build marginBM)
factors according to the following three steps.cGlations for this combined margin is based on ffata CEA which is publicly available.

Step 1:

Operating Margin: Simple Operating Margin Simple OM is selected because low-cost/must run resourcestitda less than 50% of total grid
generation in: 1) average of the five most receatry is taken for the calculation.

The simple Operating Margin (OM) emission factoF(®V,simple,y) is calculated as the average emissitsnof all power plants, using equation (1) above
excluding low-operating cost and must-run powengsla

EFom, simple.y = 2ij Fij.y X COEF;; /Y GEN;y
where:

* Fi, y is the amount of fuel i (in a mass or volume ucithsumed by relevant power sources j in year(§)rgfers to the power sources
delivering electricity to the grid, not includingw-operating cost and must-run power plants, anlliding imports4to the grid,
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+ COEF;;, is the CQ emission coefficient of fuel i (tCO2 / mass orwmle unit of the fuel), taking into account the carlzontent of the fuels
used by relevant power sources j and the perceittation of the fuel in year(s) y, and
* GEN;, is the electricity (MWh) delivered to the grid byurce j.

The CQ emission coefficient COEFi is obtained as
COEF;=NCV; X EFCO,; X OXID;

where:

¢ NCVi, is the net calorific value (energy content) pessar volume unit of a fuel i,

« OXID; is the oxidation factor of the fuel

« EFCO,;is the CO2 emission factor per unit of energyheffuel i.
Step 2: Build Margin: The Build Margin emission fact&FBM,y ex-ante based on the most recent information availablelantp already built for sample
groupm. The sample groum consists of either the five power plants that haeen built most recently, or the power plant cayaadditions in the
electricity system that comprise 20% of the sysgemeration (in MWh) and that have been built mesently.

The Southern Regional grid has considered the slegpiion .
Build Margin Emission factor as the generation-iiggl average emission factor (t&/@Wh) of a sample of power plantg as follows:
EFem,y = Yim Fimy X COEFin / Y m GENpy

where:
Fi;y . COEF;j, andGEN;, are analogous to the variables described forithels OM method above for plants m.

Step 3: Baseline Emission Factoras the weighted average of the Operating Margirsgon factor (Ebv,) and the Build Margin emission factor
(EFBM,y):

EF y = Wom X EFOM,y + Wgm X EFBM,y

where the weights ¥ and ww, by default, are 50% (i.e.,dM = wem = 0.5), and Ebuy and Ekw,y are calculated as described in Steps 1 and 2 abale
are expressed in tGMMWh.

For the emission factor of self generating electrity
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For cement plants that self-generate power, theageeannual emission factor of the self generamsep can be substituted by the emission factor
calculated below.

The emission factor for self generatidaF(y,) is calculated as the generation-weighted aveesgissions per electricity unit (tG&Wh) of all self-
generating sources in the project boundary setviagystem.

EFsyy =2 Fijy X COEF;; /Y GEN;,

where:
* Fijyis the amount of fuel i (in a mass or volume uod@hsumed by relevant power sources
* COEFj;y is the CQ emission coefficient of fuel i (tCO2 / mass orwmle unit of the fuel), taking into account the @artzontent of the fuels
used by relevant power sources j and the perceittation of the fuel in year(s) y, and
* GEN;, is the electricity (MWh) delivered to the grid byurce j.

The CQ emission coefficient COEFi is obtained as

COEF; = NCV; X EFCO,; X OXID;

where:
¢ NCVi, is the net calorific value (energy content) pessar volume unit of a fuel i,
« OXID; is the oxidation factor of the fuel
« EFCO,;is the CQemission factor per unit of energy of the fuel i.

archived:
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ID number
(Please use
numbersto
€ase Cross-
referencing
to table
D.3)

Data
variable

Source of
data

Data
unit

Measured (m),
calculated (c),
estimated (e),

Recording
frequency

Proportion
of data to
be
monitored

How will the data
be archived?
(electronic/

paper)

Comment

Left blank as it is not applicable

D.2.2.2. Description of formulae used to calcule project emissions (for each gas, source, formwdalgorithm,

emissions units of CQ equ.):

Not Applicable

ID number | Data variable | Source of Data unit Measured Recording | Proportion| How will the data | Comment
(Please use data (m), frequency | of datato | be archived?
numbers to calculated be (electronic/
ease Cross- (c) or monitored | paper)
referencing estimated (e)
totable
D.3)
3.1 TRons Plant kg of C Annually | 100% Paper/Electroni Data will be
records fuel/kilometre C archived for 2
years beyond th
end of crediting
period.
3.2 Dudd_source Plant km M Per trip 100% Paper/ElectroniData will be
records c archived for 2
years beyond th
end of crediting
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period.

3.3 TEF Plant kg CO/kg of | E Annually | 100% Paper/Electronj Data will be

Record fuel c archived for 2
years beyond th
end of crediting
period.

3.4 Qud Plant Tonnes of M Per trip 100% Paper/Electroni Data will be
records additive c archived for 2

/vehicle years beyond th
end of crediting
period.

3.5 ELEonveyor aop | Plant MWh M Monthly | 100% Paper/Electron| Data will be
records C archived for 2

years beyond th
end of crediting
period.

3.6 ERyia National Tonnes of C Annually | 100% Paper/Electronj Data will be
grid/plant | CG/MWh C archived for 2
data (if years beyond th
onsite end of crediting
generation period.

)

3.7 Qy Plant Tonnes of M/C Annually | 100% Paper/Electron] Data will be

records additive C archived for 2

years beyond th
end of crediting
period.

11%

units of CO, equ.)

Transport related emissions for additives are ¢aied as below.
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Lf;]dd_trans = [(TFcons* Dadd_source* TEF)* 1/Qadd*1/1000 + (ELEconveyor_ADD* EFgrid)* 1/ADDY ]

where:

Ladd_rans= Transport related emissions per tonne of adebt{¥ CO2/tonne of additive)

TFens= Fuel consumption for the vehicle per kilomekg ¢f fuel/kilometre)

Dadd_source= Distance between the source of additive angbtbjct activity plant(km)

TEF = Emission factor for transport fuel (kg CO28dguel)

ELEconveyor aoo= Annual Electricity consumption for conveyor syrstfor additives (MWh)

EFyiq = Grid electricity emission factor (tonnes of £XdWh)

Q.= Quantity of additive carried in one trip per wehi(tonnes of additive)

ADDy = Annual consumption of additives in year y. (adflitives)

And leakage emissions per tonne of BC due to additiadditives are determined by

I—y = Ladd_trans® [A blend,y — Pnlend,)] * BCy where:

L, = Leakage emissions for transport of additivel{&nnes of CGQ)

BC, = Production of BC in year y (kilotonnes of BC)

Avenay~Baseline benchmark share of additives per tonfgobipdated for year y (tonne of additives/tonn8G)
Puend,y= Share of additives per tonne of BC in year yif® of additives/tonne of BC)

The additional amounts of slag used are surplus @lailable in the region. Therefore leakage duthéodiversion of additives from existing use i no
considered.

emissions units of CQ equ.)

ER, = { [BEacy — Plc,y] * BCy + L, }* (1 - ay)

where:

ER, = Emissions reductions in year y due to projetivayg (thousand tonnes of CO2)
BEgc, = Baseline emissions per tonne of BC (t CO2/toruid3C)

PEsc, = Project emissions per tonne of BC in year y@2@onnes of BC)

BC, = BC production in year y (thousand tonnes)

D.3. Quality control (QC) and quality assurance (QA) praedures are being undertaken for data monitored
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Data Uncertainty level of data Explain QA/QC procedures planned for these datagrsuch procedures are not necessary.

(Indicate table and (High/Medium/Low)

ID number e.g. 3.-1.;

3.2)

1.1-1.29 Low These data is collected as part of normal diewel operations. QA/QC requirements consist ogsr—

2.1-2.29 checking these with other internal company repdrtgal data and where applicable IPCC data |has
been used.

3.1-3.7 Medium These data is collected at the sales anthpse department.

D.4 Please describe the operational and managemesttucture that the project operator will implement in order to monitor emission reductions

and any leakageeffects, generated by the project activity

>> The project is operated and managed by MCL whbeé project proponent. MCL has ensured safetparation of the plant as per plant management
plan prepared for the site. The site has a CDNeptactivity monitoring plan and would be constitt of operational and management structure of this
EMS.

Director has constituted the CDM project team, Whig responsible for the project activity. The ntoring and verification of the project activity is
assigned to the eight member team which is respleng&r monitoring, verification and recording dfet data. On a daily basis the monitoring reports is
checked by the operation head. In case of anyulaety in the project activity it is reported tbd operation head. On a monthly basis this regort i
forwarded to the Senior Executive and Director.

D.5 Name of person/entity determining the monitorig_methodology

>> Care Sustainability (emagdm.info@caresustainability.cojras assisted the Sponsor in determining the wiamit methodology.
CARE Sustainability is not a project participant.
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\ SECTION E. Estimation of GHG emissions by sources |

\ E.1. Estimate of GHG emissions by sources: |
Estimation of GHG Emissions by sources in a yeiardone using the formula
PEscyx BG

where
PEsc,, = Project emissions per tonne of BC in year y@Qx/@nnes of BC)
BC, = BC production in year y (thousand tonnes)

CO, emissions per

tonne of BC Emission
production in the Quantity of from the
Project activity BC sources
t CO, /tonnes of BC  tonnes tCOe
2001 0.587873397 245967 144597
2002 0.534557505 354345 189418
2003 0.54037923 374138.39 202177
2004 0.536685015 379136.01 203477
2005 0.526570363 379136.01 199642
2006 0.516788302 379136.01 195933
2007 0.487442118 379136.01 184807
2008 0.467877995 379136.01 177389
2009 0.458095934 379136.01 173681
2010 0.438531811 379136.01 166263

E.2. Estimated leakage

Transport related emissions for additives areutated as below.

Laﬁjd_trans = [(TFcons* Dadd_source* TEF)* 1/Qadd*1/1000 + (ELEconveyor_ADD * EFgrid)* 1/ADDY ]
where:

Ladd rans= Transport related emissions per tonne of adeht{yt CO2/tonne of additive)
TFeons= Fuel consumption for the vehicle per kilometkg 6f fuel/kilometre)

Dagd_source= Distance between the source of additive angbtbject activity plant(km)

TEF = Emission factor for transport fuel (kg CO28guel)

ELEconveyor aoo= Annual Electricity consumption for conveyor systfor additives (MWh)
EFyia= Grid electricity emission factor (tonnes of ZkdWh)

Qaqe= Quantity of additive carried in one trip per v&hi(tonnes of additive)

ADDy = Annual consumption of additives in year y. (iadflitives)

And leakage emissions per tonne of BC due to amtitiadditives are determined by

I-y = Laddftrans* [A blend,y — leend,x] * ch where:

L, = Leakage emissions for transport of additive®{&innes of CQ

BC, = Production of BC in year y (kilotonnes of BC)

Apengy-Baseline benchmark share of additives per tonneBGf updated for year y (tonne of
additives/tonne of BC)
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Poenay= Share of additives per tonne of BC in year yii® of additives/tonne of BC)
The additional amounts of slag used are surplgsaslailable in the region. Therefore leakage duéé¢o
diversion of additives from existing use is not sidered.

2001 -241
2002 -347
2003 -220
2004 -245
2005 -254
2006 -261
2007 -331
2008 -370
2009 -377
2010 -416

E.3. The sum of E.1 and E.2 representing the projéactivity emissions:

>>

Emission Project

from the activity
sources Leakage emissions

tCOe tCO,e tCOe
2001 | 144597 -241 144357

2002 | 189418 -347 189071
2003 | 202177 -220 201957
2004 | 203477 -245 203231
2005 | 199642 -254 199388
2006 | 195933 -261 195672
2007 | 184807 -331 184476
2008 | 177389 -370 177020
2009 | 173681 -377 173304
2010 | 166263 -416 165847

E.4. Estimated anthropogenic emissions by sources of gnehouse gases of the_baseline:

>> BEBC,y: [BEcIinker * BBIend,y] + BEeIe_ADD_BC
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where:

BEsc,= Baseline C@emissions per tonne of blended cement type (BC¢tonne BC)

BEginer = CO; emissions per tonne of clinker in the baselinghim project activity plant (t C£ionne
clinker) and defined below

Beienay = Baseline benchmark of share of clinker per towfieBC updated for year y (tonne of
clinker/tonne of BC)

BE._app sc= Baseline electricity emissions for BC grindinglgreparation of additives (tG@nne of
BC)

CO, emissions pe

tonne of BC Baseline

production in the Quantity of emission

baseline BC S

t CO; /ltonnes of BC  tonnes tCOe
2001 0.640430213 245967 157525
2002 0.632715554 354345 224200
2003 0.625000895 374138.39 233837
2004 0.617286237 379136.01 234035
2005 0.609571578 379136.01 231111
2006 0.60185692 379136.01 228186
2007 0.594142261 379136.01 225261
2008 0.586427602 379136.01 222336
2009 0.578712944 379136.01 219411
2010 0.570998285 379136.01 216486

E.5. Difference between E.4 and E.3 representing the ession reductions of the project

=E4-E3
Year Emission Reductions

tCOe
200
1 13168
200
2 35129
200
3 31880
200
4 30804
200
5 31722
200
6 32514
200
7 40785
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8 45316
200
9 46107
201
0 50639
E.6. Table providing values obtained when applying formiae above:
Estimation of Estimation Estimation of Estimation of
Year project of baseline leakages emission
activity emissions (tonnes of CO2e) reductions
emissions (tonnes of CO2e) (tonnes of
(tonnes of CO2e) CO2¢)
2001 144597 157525 -241 13168
2002 189418 224200 -347 35129
2003 202177 233837 -220 31880
2004 203477 234035 -245 30804
2005 199642 231111 -254 31722
2006 195933 228186 -261 32514
2007 184807 225261 -331 40785
2008 177389 222336 -370 45316
2009 173681 219411 -377 46107
2010 166263 216486 -416 50639
Total
(tonnes of
COe) 1837383 2192386 -3061 358064

\ SECTION F. Environmental impacts

F.1. Documentation on the analysis of the environmentampacts, including transboundary
impacts:

>> This Environmental Impact Assessment for thggmtoactivity is not required by the Environmental
Impact Assessment notification under Environmewtdation Act (Government of India) and hence not
conducted as per the requirement of guidelinestheder. This assessment is conducted for Mysore
Cements Limited., as a voluntary initiative to urseiend the impacts and mitigate any additional ictga
that may arise due to the proposed project activity

The environmental impacts of the project are ndgkg the project activity represents an increase i

existing percentage of slag in the cement prodocfithe reduction in clinker percentage per tonne of
cement produced reduces adverse environmental fmmetated to calcinations of limestone, slag

disposal and conserve natural resources like lonesand coal. The cement has got superb resistance
Sulphate and chloride and hence specially suitabte highly advantageous for construction in coastal
areas as it contains slag and lowegA Content. It also gives higher long term and giterand durability

to the concretes. Due to PSC lower heat of hydradi® it contains slag, it is most suitable for mass
concreting works like dams, bridges etc. so thatttlermal cracking is reduced. This creates sdving
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contractors, builders etc. Reduction in clinkerduction conserves energy. This improves the power
availability in the region and assists overall emoic development of the region.

The project activity ensures improvement in logad global environment through increasing percentage
of slag. It does not have significant negative sovinental impact. It is a step towards addressiages
related to climate change and global warming.

F.2.  If environmental impacts are considered signifant by the project participants or the host
Party, please provide conclusions and all references $apport documentation of an environmental

>> The environmental impacts are considered naiifsignt. Each year the plant also obtains content
operate from the relevant pollution control board.

SECTION G. Stakeholders’comments |

‘ G.1. Brief description how comments by local stakeholderhave been invited and compiled: |

>> The stakeholders for the project activity wereniifeed at the outset by a team of MCL staff ane th
stakeholders were duly informed of the consultatr@eting. In addition public notices were also éku
for the local stakeholder consultation meeting. dlostakeholder consultation meeting to discuss
stakeholder concerns on the proposed Clean DevelopMechanism (CDM) project — MCL Portland
Slag Cement project, was held at 11:00 a.m. on Ptttober 2005 athe Conference Hall, Mysore
Cements Limited, Ammsandra, Taluka: Turvekre, isffumkur, Karnataka, India.

The local stakeholders appreciated the CDM initeatind the fact that it would reduce GHGs emissions
into the atmosphere and conserve energy and naesalrces. The stakeholders viewed MCL as a
responsible company contributing to local and dlayas/ironmental through such initiatives. Overall
there was unanimous agreement that the projeactitstoivas really a proactive initiative by the proje
party, which contributes, to the sustainable dgualent.

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

Stakeholder concerns / question Answer / clarifications

/ comment

Environment/safety

Will the quality of slag cement beThe slag cement quality conforms to IS 455:1989e [Th

the same as Portland cement? | properties of slag cement are similar to OPC.

Where are you sourcing the slagdSW Steel Limited, Visvesvarya Iron & Steel Ltd and
Kalyani Steels Ltd.

Which cement, amogst PSC andPSC uses lesser quantity of clinker in compariso@PC.

OPC, is better with respect to| Thus reduces associated direct and indirect GHGss@ms

environment? into the atmosphere.

Does the project activity require There is no additional requirement of water forgSdeament
additional water? preparation. Slag cement preparation is a dry pod&ate
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Stakeholder concerns / question Answer / clarifications
/ comment

is required only as cooling water. During manufeetislag
cement consumes less water than the equivalentranobu
OPC cement.

Do you generate any solid wasteln projects activity there is no additional solidste. Infact
due to project activity? we are utilizing solid waste to prepare cement
What care workers have to | Workers would have to wear personal protective mgent
observe while handling slag? | and follow strictly the safety and occupational Itte
instructions

&

Economic

Have you done any additional| We have invested in R & D, promotional activitiesda

investment for the project | marketing activities. The increasing percentageslagj in
activity? PSC also requires additional investment on liners.

Social

Does slag cement bring about Slag cement improves certain properties of congcrete

change in the quality of concreté®trength and durability of hardened concrete. SkEment

is a hydraulic binder that, like portland cemeegfats with

water to form cementitious material.

Have you taken employees’ viewWe have encouraged the participation of the emgloye

on this project activity? expressing their views, and have taken views from |t

representative.

G.3. Report on how due account was taken of any commentsceived:
>> The stakeholders were provided clarificationgdhmissues raised as above to their satisfadtione

of the concerns expressed by the stakeholdersreghjan action to be taken by the MCL during the
project operation and at any other stage.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

oveee A

A

Organization:

Mysore Cements Limted

Street/P.0O.Box:

Regd Office® floor, Industry House, 45 Race Course Road

Building: Industry House

City: Bangalore

State/Region: Karnataka

Postfix/ZIP: 560001

Country: India

Telephone: +91-80-22389313

FAX: +91-80-22389315

E-Mail: mycembg@vsnl.commmyscemam@sacharnet.in
URL:

Represented by: Executive Vice President
Title: Mr

Salutation:

Last Name: Kumar

Middle Name: K

First Name: B

Department: Finance

Mobile: +91-9448058471

Direct FAX: +91-8139-278375

Direct tel: +91-8139-278656/57/58

Personal E-Mail:

myscemam@sacharnet.in
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING
No official Development assignment is used in figject activity.
Annex 3

BASELINE INFORMATION

2001 2002 2003] 2004
Emission of CO2 per tonne of clinker Project Project Project Project
Emission per tonee of clinker due to calcination of CaCO ; and MgCO3 in year y
Quantity of raw mix Tonne 250397 348090 302753 287134
Quantity of clinker produced Tonne 160514 226134 205957 195332
CaO content (%) of raw mix % 0 0 0 0
MgO content (%) of raw mix % 0 0 0 0
CaO content (%) of clinker % 63.28 63.78 63.81 63.44
MgO content (%) of clinker % 3.92 3.44 3.63 3.8
Emission from the calcination of limestones tCO,/t clinker 0.5395544 0.5382378 0.5405481 0.5395
Quantity of coal consumed in Kcal kcal 1.70912E+11| 2.16455E+11| 1.85873E+11| 1.80127E+11
Quantity of coal consumed in TJ TJ 715.5764131] 906.2558162| 778.2130764] 754.1548025
Carbon emission factor t COL/TI 96.06666667| 96.06666667| 96.06666667] 96.06666667
Emission factor for coal consumed for clinker production tCO,/t clinker 0.428268193| 0.384997282| 0.362990023| 0.370902556
Grid electricty for clinker production MWh 137.601 186.806 345.808 714.02
Grid emission factor t CO,/MWh 0.996 0.996 0.996 0.996
Grid electricty emissions for tonne of clinker production tCO,/t clinker 0.000853823| 0.000822781| 0.001672314| 0.003640796
self generating electricty for clinker production MWh 12164.84 16834.532 13863.54 15651.967
DG set emission factor t CO,/MWh 0.809656923| 0.820453834| 0.784569428| 0.800732972
Self electricty emissions for tonne of clinker production tCO,/t clinker 0.061361295| 0.061078636| 0.052811556] 0.06416279
Emission of CO2 per tonne of clinker production tCO,/t clinker 1.030037712 0.9851365| 0.958021993| 0.978206141

Electricty emission for BC grinding and preparation of additives
Grid electricity emission for BC grinding in a year y

Self electricity emission for BC grinding in a year y

Quantity of BC produced tonne 245967 354345 374138.39 379136.01
Self generating electricty for grinding BC MWh 18005.227 19049.458 20525.134 22371.917
DG set emission factor t CO,/MWh 0.809656923| 0.820453834| 0.784569428| 0.800732972
Self electricty emissions for tonne of grinding tCO,/t of BC 0.059268344| 0.044107299| 0.043041273| 0.047249354
Grid electricty emission for additive preparation in year y

Self electricty emission for additive preparation in year y

Self electricty emission for additive preparation in year y tCO,/t of BC 0 0 0 0
Electricty emission for BC grinding and preparation of additives tCO,/t of BC 0.059268344| 0.044107299| 0.043041273| 0.047249354
Bgiena,y = Baseline benchmark of share of clinker per tonne of BC % of clinker 0.601576 0.593914 0.586252] 0.57859
Pgiend,y = Project activity of share of clinker per tonne of BC % of clinker 0.51319 0.49785 0.51913 0.50034
Baseline Emissions C tCO,/t of BC 0.640430213| 0.632715554| 0.625000895| 0.617286237
Project Emissions C tCO,/t of BC 0.587873397| 0.534557505| 0.54037923| 0.536685015
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Operating Margin

OPERATING MARGIN - YEAR 2002 - 2003
Mass Emission factor Gross

. A 3 Gross " Auxiliary Net supply
Consumption* ColeiE De?sny (A Emissions Electrlglty Consumption** to grid
on Factor  10° MT tonnes)* NG (tCO,) Generation* @) (GWh)
=TCO,/M Cu.m) (GWh)
Steam Stations
Coal 000 MT 65997 1 65997 1644.0] 108498729
Furnace Oil KL 115914 0.93 107.8 3439.4] 370772
Light Diesel Oil/HSD |KL 8407 0.82] 6.89374 2966.5 20450, 92053.1 8.47 84256.20
LSHS/HHS KL 6093 0.82) 4.99626 3230.7 16142,
Lignite 000 MT 17738 1 17738 1115.3 19782388
Gas Stations
Natural Gas M Cu M 3130 1 3130 1931.4] 6045140
HSD KL 275122 0.82 225.6 2996.2 675940 13950.1 2.25 13636.22
Naphtha KL 485496 0.76] 368.977 3267.7 1205716
Diesel Stations
LSHS KL 0 0.82] 0 3230.9
Diesel KL 865938 0.82 710.1 2996.3 2127603 43794 1.61 4308.89
Source of data: [Simple oM = 1357.54 tCO ,IGWh |
* Table 6.1, CEA General Review
** Table 5.6, CEA General review

OPERATING MARGIN - YEAR 2003 - 2004

Mass Emission factor Gross "
. . Conversi  Density (tCO,/10° G_ro_ss Electricity Au><|I|ar_y N su;_)ply
Units  Consumption* 3 Emissions . Consumption** to grid
on Factor  10° MT tonnes)* NG (tCO,) Generation* %) (GWh)
=TCO,/M Cu.m) - (GWh)
Steam stations
Coal 000 MT 52985 1 52985 1506 79776792,
Furnace Oil KL 56489 0.93] 52.53477 3324 174609
Light Diesel Oil/HSD |KL 33031 0.82] 27.08542 3131 84812 98434.61 8.46 90107.04
LSHS/HHS KL 5310 0.82 4.3542 3163 13770
Lignite 000 MT 20755 1 20755 1136 23586614
Gas Stations
Natural Gas M Cu M 2010 1 2010 1931 3882023
HSD KL 226981 0.82] 186.1244 3127 582005| 14214.02 2.83 13811.76
Naphtha KL 719694 0.76] 546.9674 3268 1787340
Diesel Stations
LSHS KL 647451 0.82] 530.9098 3163 1679123|
Diesel KL 14903 0.82| 12.22046 3127 38215 3294.75 L4 8237.42
Total 111605302 107156.23
Source of data: |Simple oM = 1041.52 tCO ,/GWh |
* Table 6.1, CEA General Review
ki Table 5.5, CEA General review
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OPERATING MARGIN - YEAR 2004 - 2005

Emission
factor .
3 ross -
Consumption Massl (e Qro;s Electricity Auxiliary . Net supply
. Conversion tonnes)* Emissions Generation* Consumpti to grid
*kk ICO ** (0
Factor (tCOy,) (GWh) on** (%) (GWh)
Steam Stations
Coal 000 MT 53144 1| 53144.0 1480.03 78654658.1
Furnace Oil KL 45848 0.93 42.6 3345.49 142647.2
Light Diesel Oil/[HSD KL 24330 0.82 20.0 3121.54 62276.5
LSHS/HHS KL 2612 0.82 2.1 3199.72 6853.3
Lignite 000 MT 22121 1| 22121.0 1131.03 25019574.3] 99009.99 8.37 90722.854
Gas stations
Natural Gas M CuM 2203 1 2203.0 1931.35 4254774.4
HSD KL 81254 0.82 66.6 3152.75 210062.5
Naphtha KL 289451 0.74 220.0| 3267.73 718843.4] 12428.43 3.39 12007.106
Diesel Stations
LSHS KL 465220 0.82 381.5 3199.87 1220689.4
Diesel KL 63039 0.82 51.7 3152.90 162979.8] 2433.93 2.91 2363.1026
Total 110453358.9 105093.06
Simple OM = 1051.0052
Source
* Table 6.1, CEA General Review 2004 - 2005
ki Table 5.5, CEA General Review 2004 - 2005
Combine Margin
t CO2e/GWh t CO2e/MWh
Operating 1.147
Margin 1147
Build Margin 845 0.845
CcM 996 0.996
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Build Margin
Date of Installed Gross Auxillary Net supply Emissin
Name of the plant Addition to Capacity* Genearation Consumption* to grid factor Total tCO ,
Grid* (Mw) (GWh) 5 () (GWh)  (tCO,/GWh)

Hydro
Kalindi Nagjhari Karnataka 2004 - 05 45 0.30743266 121.1899545 0.4 120.705195 0| 0|
Sharavathy Karnataka 2004-05 115.2 0.30743266 310.2462835 1.3[ 306.213082 0| 0|
Srisailam LBPH (Unit6) AP 4-Sep-04| 150 0.175536493 230.6549519 0.45( 229.617005 0| 0|
Almatti Dam Karnataka 26-Mar-04| 15 0.30743266 40.3966515 1.3] 39.871495 0| 0|
Sirsailam Left bank(5) AP 28-Mar-03| 150 0.175536493 230.6549519 0.45[ 229.617005 0| 0|
Sri Sailam LBPH AP 26-Nov-02 150 0.175536493 230.6549519 0.45[ 229.617005 0| 0|
Sirsailam Left bank(2,3) AP 12-Nov-01,29- 300, 0.175536493 461.3099039 0.45| 459.234009 0| 0|
Sirsailam Left bank(1) AP 30-Mar-01 150 0.175536493 230.6549519 0.45] 229.617005 0| 0|
Sharavathy Tail Race (2,3,4) Karnataka 15-May-01,25-| 180 0.30743266 484.759818 1.3 478.45794 0| 0|
Madhva Mantri Karnataka Mar-02 3] 0.30743266 8.079330299 1.3] 7.97429901 0| 0|
Madhva Mantri Karnataka Mar-02 6.6 0.30743266 17.77452666 1.3[ 17.5434578 0| 0|
Parsons Valley TN Mar-00| 30 0.252768216 66.42748704 0.44( 66.1352061 0| 0|
Singur Unit 1&2 AP Dec-99 15 0.175536493 23.06549519 0.45( 22.9617005 0| 0|
Kalinadi Il Karnataka Aug-99 40 0.30743266 107.724404 1.3[ 106.323987 0| 0|
Kakkad Kerala Jul-99 50, 0.51037047 223.542266 0.4] 222.648097 0| 0|
Kadra Karnataka Jan-99 100 0.30743266 269.31101 1.3] 265.809967 0| 0|
Kodasalli Karnataka Jun-98| 80, 0.30743266 215.448808 1.3] 212.647973 0| 0|
Steam
Ramagundam AP 31-Aug-04| 250 0.903177788 1977.959356 9.09| 1798.16285 1145.10] 2059073.497,
Neyveli FST TN 22-Jul-03 210 0.757207734 1392.959348 8.63| 1272.74696 1145.10] 1595075.593
Simadhri AP 24-Aug-02 500 0.903177788 3955.918713 9.09| 3596.3257 1145.10] 4529916.394
Raichur Karnataka 11-Dec-02 210 0.837865231 1541.336879 8.42| 1411.55631 1145.10] 1764982.474
Neyvelli TPS (1,2) TN 21-Oct-02 210 0.757207734 1392.959348 8.63| 1272.74696 1145.10] 1595075.593
Neyvelli TPS (Zero unit) TN 11-Oct-02 250 0.757207734 1658.284938 8.63| 1515.17495 1145.10] 1898899.515
Simhadri TPS AP 22-Feb-02 500 0.903177788 3955.918713 9.09| 3596.3257 1145.10] 4529916.394
Raichur TPS-III Karnataka 22-Jul-99 210 0.837865231 1541.336879 8.42| 1411.55631 1145.10] 1764982.474
Torangallu Karnataka 16-May-99 130 0.837865231 954.1609249 8.42| 873.820575 1145.10] 1092608.198
Diesel
Kasargode DG Kerala Mar-02 21.84 0.138914708 26.57693964 2.65| 25.8726507 590.53] 15694.45807
Belgaum DG Kar Mar-02 81.3 0.138914708 98.93338793 2.65| 96.3116531 590.53| 58423.05135
Samayanallue DGPP TN 22-Sep-01 106 0.428241642 397.6480591 2.87| 386.23556 590.53| 234822.7778
LVS DGPP*** AP 18-Oct-01 36.8 0| 0 0 0 590.53| 0|
Sampalpatti DG (1-7) TN 1-Mar-01 105.66 0.428241642 396.3725842 2.87| 384.996691 590.53| 234069.5727
Kozikode DG Kerala 6-Jun-99 135 0.138914708 164.2805335 3.66| 158.267866 590.53| 97012.44689
Wind
Private AP 31-Mar-04 6.2 0.181194697 9.841046397 0| 9.8410464 0.00 0|
Private TN 31-Mar-04 504.06 0.257077117 1135.140874 0| 1135.14087 0.00 0|
State TN 31-Mar-04 0.07 0.257077117 0.157639688 0/ 0.15763969 0.00 0|
State Karnataka 31-Mar-04| 2.02 0.202472537 3.582792029 0| 3.58279203 0.00 0|
Private Karnataka 31-Mar-04| 138.58 0.202472537 245.7937225 0| 245.793722 0.00 0|
Wind (state) AP 1-Jun-01 2.35 0.181194697 3.730074038 0| 3.73007404 0.00 0|
Wind (pvt) AP 1-Jun-01 0.69 0.181194697 1.095213228 0 1.09521323 0.00 0|
Wind (pvt) TN 1-Jun-01 69.38 0.257077117 156.2434509 0| 156.243451 0.00 0|
Wind (pvt) Kar 1-Jun-01 30.78 0.202472537 54.59323696 0| 54.593237 0.00 0|
Gas
Karrupur CCPP GT TN (pvt) 19-Feb-05| 70 0.34062609 208.8719182 5.28| 197.843481 431.87| 90204.8983
Kuttalam CCPPGT TN 26-Nov-03| 63 0.34062609 187.9847264 5.28| 178.059133 431.87| 81184.40847
Kuttalam CCPP TN 24-Mar-04| 37 0.34062609 110.4037282 5.28| 104.574411 431.87| 47679.73196
Valthur GTPP TN 24-Dec-02 60 0.34062609 179.0330728 5.28| 169.580127 431.87| 77318.48426
Valthur (ST )GTPP TN 13-Mar-03| 34 0.34062609 101.4520746 5.28| 96.095405 431.87|] 43813.80775
Peddapuram CCGT AP 12-Sep-02 78 0.848661785 579.8736246 2.57| 564.970872 431.87] 250428.3093
Peddapuram CCGT AP 26-Jan-02 142 0.848661785 1055.667368 2.57| 1028.53672 431.87] 455907.9477
Pillaiperumalanallur CCGT (st U-1) |[TN 5-Apr-01 105.5 0.34062609 314.7998196 5.28| 298.178389 431.87] 135951.6682
Tanir Bavi CCGT (Unit1,2,3,4) Karanataka 8-May-01 170 0.343192196 511.0818182 4.71| 487.009865 431.87] 220719.3951
Tanir Bavi CCGT (St-10 Karanataka 21-Nov-01 50 0.343192196 150.3181818 4.71| 143.238195 431.87] 64917.46914
Kovikalappal GT (Unit-ST-1) TN 30-Mar-01 38, 0.34062609 113.3876127 5.28| 107.400747 431.87] 48968.37337
Kayam kulam CCGT Kerala CS 30-Jan-00 119.4 0.202785388 212.10216 4.06| 203.490812 431.87] 91599.93328
Karaikal ST*** Pondicherry 2-Jul-99 9.6 0| 0 0 0 431.87| 0|
Cochin CCGT Kerala 6-Jun-99 135 0.077999528 92.24224138 5.21| 87.4364206 431.87| 39836.3843
Nuclear
Kaiga NPP Karnataka CS 2-Dec-99 220 0.606260659 1168.385542 11.34| 1035.89062 0.00 0|

29322.32429 27357.5784 23119083.25
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Annex 4

MONITORING PLAN

As in section D.
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