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1 EXECUTIVE SUMMARY — VALIDATION OPINION

DNV Climate Change Services AS (DNV) has perforaedlidation of the project activity
“Utilisation of the thermal energy content of theste gas of clinker cooler and pre-heater
for power generation at a cement plant in Rajastharindia. The validation was performed
on the basis of UNFCCC criteria for the Clean Deyghent Mechanism and host Party
criteria, as well as criteria given to provide foonsistent project operations, monitoring and
reporting.

The review of the project design documentationthedsubsequent follow-up interviews have
provided DNV with sufficient evidence to deterntimefulfilment of stated criteria.

The host Party is India and no Annex | Party isolered in the project at this stage. India
fulfils the participation criteria and has approvdtie project and authorized the project
participant Birla Corporation Limited. The DNA fromdia confirmed that the project assists
in achieving sustainable development.

The project correctly applies the baseline and rwitig methodology AM0024, versioga.1
“Baseline methodology for greenhouse gas reductitimeugh waste heat recovery and
utilization for power generation at cement plant85/.

The project activity is intended to generate potvem a 7.5 MW waste heat recovery project
in a cement plant and thereby replacing fossil foased captive power generation. As a
result, the project results in reductions of £€missions those are real, measurable and give
long-term benefits to the mitigation of climate ©be. It is demonstrated that the project is
not a likely baseline scenario. Emission reducti@tgibutable to the project are hence
additional to any that would occur in the absentéhe project activity.

The total emission reductions from the project astimated to be on the average 40 026
tCOe per year over the selected 10 year fixed cregliperiod. The emission reduction
forecast has been checked and it is deemed likatythe stated amount is achieved given that
the underlying assumptions do not change. The wrami plan provides for the monitoring
of the project’s emission reductions

In summary, it is DNV’s opinion that the projectiaity “Utilisation of the thermal energy
content of the waste gas of clinker cooler and lpeater for power generation at a cement
plant in Rajasthan” in India, as described in th®P, version 6 dated 27 April 2011, meets
all relevant UNFCCC requirements for the CDM and @&levant host Party criteria and
correctly applies the baseline and monitoring metilogy AM0024, version 02.1. Hence,
DNV requests the registration of the project astaMCproject activity.

Kolkata and Oslo, 6 May 2011

3MCL'Yj\'} @;ﬁf\f’\ . /\(/[ééu/ QAA‘&— -

Indrajit Rana Michael Lehmann

CDM Validator Director of Services and Tecloges
DNV India DNV Climate Change Services AS
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2 INTRODUCTION

Birla Corporation Limited commissioned DNV Climatehange Services AS (DNV) to
perform a validation of the “Utilisation of the timeal energy content of the waste gas of
clinker cooler and pre-heater for power generaséiba cement plant in Rajasthan” project in
India. This report summarises the initial findings of tralidation of the project, performed on
the basis of UNFCCC criteria for the CDM, as wallaiiteria given to provide for consistent
project operations, monitoring and reporting. UNRKCCriteria refer to Article 12 of the
Kyoto Protocol, the CDM modalities and procedures ¢he subsequent decisions by the
CDM Executive Board.

2.1 Objective

The purpose of a validation is to have an indepentterd party assess the project design. In
particular, the project's baseline, monitoring pdamd the project’s compliance with relevant
UNFCCC and host Party criteria are validated ireott confirm that the project design, as
documented, is sound and reasonable and meetsdémified criteria. Validation is a
requirement for all CDM projects and is seen asegsary to provide assurance to
stakeholders of the quality of the project andintended generation of certified emission
reductions (CERS).

2.2 Scope

The validation scope is defined as an independahtobjective review of the project design
document (PDD). The PDD is reviewed against theeiga stated in Article 12 of the Kyoto
Protocol, the CDM modalities and procedures aseahie the Marrakech Accords and the
relevant decisions by the CDM Executive Board, udaolg the approved baseline and
monitoring methodologyAM0024, version 02.1 The validation team has carried out the
validation activities based on the recommendationthe CDM executive board Validation
and Verification Manual, version 1.2 /34/.

The validation is not meant to provide any consglttowards the project participants.
However, stated requests for clarifications andfrective actions may have provided input
for improvement of the project design.
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3 METHODOLOGY
The validation consisted of the following three pést

I a desk review of the project design documents
Il follow-up interviews with project stakeholders

I the resolution of outstanding issues and tlseiasce of the final validation report and
opinion.

The following sections outline each step in mor&iile

3.1 Desk review of the project design documentation
The following tables list the documentation thaswaviewed during the validation.

3.1.1 Documentation provided by the project participants

11/ BCL: CDM PDD for Utilisation of the thermal energy content of thesteagas of clinker
cooler and pre-heater for power generation at a estrplant in Rajasthgnversion 1,
dated 12 August 2009, version 2 dated 1 Februaf2@rsion 3 dated 19 April 2010,
version 4 dated 12 June 2010, version 5 dated %eSdqer 2010 and final versigh
dated27 April 2011

12/ BCL: Note to theBoard dated 25 January 2005 and extracts of Boablution to go
ahead with the project activity, dated 31 Januadp@

131 Dalian East New Energy Development Co. Litechnical scheme for supply of waste
heat recovery boilers and turbo generator dated\t&ember 2007.

4l Transparent Energy Systems Pvt. Ltdiechnical offer TESPL/QTN/MUM/WHR —
120/220 dated 26 July 2007.

15/ BCL: Contract between BCL and Dalian East Energy Proj€ct Limited for the
supply of waste heat recovery boilers and turboegators for the project activity
dated 28 May 2008.

16/ BCL: Electricity Bills from Ajmer Vidyut Vitaran Nigamirhited, for the period of
April 2006 to March 2007 and for the month of Deben2007.

Il BCL: Annual Report for the year 2008-09 stating that B@&wl CCW are subsidiaries
of BCL

181 BCL: Yearly power consumption data for 2006-07, 200208 2008-09
19/ BCL: Agreement with Ernst & Young for CDM advisory seeg¢i dated 3 March 2008

110/ m/s. Cethar Consulting Engineers (P) L@ffer for the 7.5 MW coal fired power plant,
CCE/10067/07 Rev 00 dated 26 November 2007.

11/ RSPCB:Water Consent to operate the BCL plants, validap@ June 2010
I112] RSPCB:Air Consent to operate the plants, valid up to 28dber 2009
13/ RSPCB:Consent to establish the project activity datedAligust 2008.
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114/
115/
116/
1171

118/
119/

120/
121/
122/

123/

124/

125/

126/

1271

128/

129/

130/
131/

132/

3.1.2
133/

BCL: Single Line Diagram rev.7, dated 5 October 2009.
BCL: Notices issued for stake holder consultation, dd@duly 2008.
BCL: Response received from stakeholders, dated 2141232008.

BCL: Communication from DNA of India dated 8 May 2008garding project
presentation on 14 May 2009

BCL: Appointment of DoE for validation of the project2hJuly 2009.

BCL: Cost sheet of captive power plant, for the finahgsars ending on 31 March
2007 and 31 March 2008.

BCL: Spreadsheet for financial analysis
BCL: Coal analysis report no. CCW/PROD dated 14 April@0

BCL: Spread sheet for estimation of electricity consumnptof BCL, electricity
consumption_20110427.xlIs

BCL: Spread sheet for estimation of baseline energy wuopton for clinker
production, baseline_20110427 .xls

BCL: Spread sheet for estimation of emission reductioos the project activity,
ER_20110427.xIs

A-Tec Asia Bhd. Sdn., Malaysidaechnical offer for up gradation of clinker prodiact
capacity of CCW to 4050 MT/day, dated 23 Februd@§72

BCL: Letter of Intent awarded to Dalian East Energy ofect Co. Ltd.
HO/CCW/WHRS/07-08 dated 20 February 2008

BCL: Certificate of Capital Investment in the prdjactivity, issued by M/s. Sethia &
Company, Chartered Accountants, dated 25 April 2011

Cethar Consulting Engineers Private LtBroject cost estimation for the waste heat
recovery based power generation system in Chandemh Satna, dated 5 January
2008.

Dalian East Energy Project Company Lt@ertificate on specific energy consumption
of clinker and lifetime of the project activity.

BB Infra Technorilum: The PLF study reporteth25 April 2011

Cethar Consulting Engineers Private Ltd.: Repmn evaluation of boiler offers
received from IJT, Thermax, Cethar Vessels, Thydsarpp and IDEA, dated 23
September 2010

BCL: Electricity Generation data from the @i activity for the period of Oct 2010 to
March 2011.

Letters of approval
Ministry of Environment & Forests (DNA ohdia): Letter of approval no.4/9/2009-
CCC dated 30 November 2009
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3.1.3 Methodologies, tools and other guidance by the CDMxecutive Board

134/

135/

136/

137/
138/

139/

CDM Executive Boardvalidation and Verification Manual. version 1.2

CDM Executive BoardAM0024, version 02.1, Baseline methodology for gineeise
gas reductions through waste heat recovery andzatibn for power generation at
cement plants

CDM Executive Board:Tool for demonstration and assessment of addititnal
version 5.2

CDM Executive Boardsuidance on Assessment of Investment Analysisonedd.

CDM Executive BoardGuidance on the demonstration and assessment of pri
consideration of the CDM, version 3

CDM Executive Board: Glossary of CDM termsisien 5.

3.1.4 Documentation used by DNV to validate / cross-checke information
provided by the project participants

140/

141/

142/

143/

144/

145/
146/

147/

148/

149/

150/

151/

152/

Central Electricity AuthorityCO, baseline database version 4 available in the wieb s
www.cea.hic.in

Government of Indialndian Income Tax Act 1961, Section 32 (Rulefyekdix 1 and
Section 80-1A, paragraph 2.0

Reserve Bank of IndiaWeekly statistical supplement on Cash Reserve Ratib
Interest Rates, dated 4 January 2008.

India’s Initial National Communication €hapter 2 — ‘Greenhouse Gas Inventory
Information, dated 16 June 2004: The national valaéemission factor of coal

Cement Manufacturer’'s Association (CMAJighlights of Indian Cement Industry, as
on 31 March 200%ittp://www.cmaindia.org/industry.html

Ministry of commerce industryYearly wholesale price inddwtp://eaindustry.nic.in/
UNEP Risoe: CDM/JI Pipeline Analysis and Database
http://cdmpipeline.org/publications/CDMpipeline xIs

Cement Manufacturer’s Association(CMA): Technican@nittee meeting, agenda for
the 48" meeting dated 9 July 2010.

CEA: Report of the expert committee on fuels fowpo generation, February 2004.
http://www.cea.nic.in/reports/articles/thermal/estpeommittee_report fuel.pdf

Official web site of DNA of India:
http://cdmindia.nic.in/cdmindia/projects/1596-0dudf

Official web site of UNFCCC: Financial analysis thie Registered CDM project -
KCP Waste Heat Recovery Project in a Cement PlantHe KCP Limited (Cement
Unit), India

http://cdm.unfccc.int/filestorage/V/E/X/VEXI2ZRUWOGL 3A0ONYPIQTISFB5KM1/

KCP%20Financial%?20corrected.xla?t=QkF8SMTMwMzg4NTOQ¢sMQ==|PZvBgSF

IhpaJIZEw26PPRa0GRek=

Reuters website: Table —India’'s petrol, diesel, crude oil price
http://uk.reuters.com/article/2008/02/14/india-fidlUKDEL 1697420080214

Lawrence Berkeley National Laboratory: Cost andboar emissions of coal and
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153/

154/

55/
156/

combined cycle power plants in India: Implicatiofts costs of climate mitigation
projects in a nascent market, Ernest Orlando Lag&rgpublished in 2004

CERC: Recommendations on Operation Norms for TheRoaer Stations for tariff
period beginning 1 April 2009, dated 4 November200

http://www.cercind.gov.in/October08/Report-CERCmerCEA-Final-04-11-08.pdf

CERC: Order no. L/7/25(5)/2003-CERC dated 26 M&064
http://www.cercind.gov.in/28032004/finalrequlatiomsrms&condition. pdf

CRISIL Research: Natural Gas Review, June 2009
IPCC: Guidelines for National Greenhouse Gas |rvees, 2006

3.2 Follow-up interviews with project stakeholders
On 9 October 2009 DNV performed interviews withjpob stakeholders to confirm selected
information and to resolve issues identified in tlecument review. A site-visit was
performed in the project location wherein Indrdgiana and Ravi Kumar Prabhu of DNV
conducted the on-site visit and representativeiirtd Corporation Limited were interviewed.
The main topics of the interviews are summarizddviee

Interview Topics

Name
Birla Corporation Limited
Mr. V.K. Hamirwasia, President
Mr. A. Jha, Sr. Vice Preside
(Production)
Mr. K.R. Karwa, Sr. Vice
President (Engineering)
Mr. D.C. Jagetia, Manage
(Operation)
Mr. Mukesh Birla, Manage
(Instrumentation)
Ernst & Young

Local stake holder

Mr. Sudipta Das, Consultant

Mr. Shyamasis Das, Associg
Consultant)

Mr. Kailash Panwar, Councilor

>
>

>
ks

>
>
D>

=

Mr. M.S.Bhati, NGO

Proof of CDM consideration
Applicability of methodology
Determination of baseline

Assessment of project additionality a|
discussed barriers

Emission reduction calculations and data u
Review of project design and technology us

Review of monitoring and verificatio
procedure of the organisation a
management structure of the organization
the project activity.

Environmental consents and permits

Review of the stakeholder consultati
process.

sed
sed

nd
for

The main difference between the web hosted PDDttaméinal PDD are:
a) The investment comparison analysis method changed fevelized cost analysis to
IRR analysis as per the applicable methodology AROGersion 02.1.
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b) The region selected for common practice analysismgld from the state of Rajasthan
to India.

c) The CERs have been revised from 39 727 to 40 026 tdu rectification of
typographical error in station heating rate useBcalculation.

d) The source of emission factor of coal is revisednfiPCC default value of 96.1 tGO
TJ to national value of 95.81 tG(J

e) The starting date of crediting period has beerseli

f) Corrections with respect to the request for revigmeries received from the EB.

3.3 Resolution of outstanding issues

The objective of this phase of the validation igéeolve any outstanding issues which need
be clarified prior to DNV’s positive conclusion dhe project design. In order to ensure
transparency a validation protocol was customisgdie project. The protocol shows in a
transparent manner the criteria (requirements),nsied verification and the results from
validating the identified criteria. The validatipnotocol serves the following purposes:

» It organises, details and clarifies the requirem@nCDM project is expected to meet;
* It ensures a transparent validation process whweeevalidator will document how a
particular requirement has been validated anddseltr of the validation.

The validation protocol consists of four tables.eTtifferent columns in these tables are
described in the figure below. The completed vaiamaprotocol based on the latest version
of the PDD for the project activity “Utilisation dlie thermal energy content of the waste gas
of clinker cooler and pre-heater for power generatit a cement plant in Rajasthan” in India
is enclosed in Appendix A to this report. The arai validation protocol prepared on the
basis of the web hosted PDD is also attached agwgip B to this report to maintain the
history of validation.

A corrective action request (CAR) is raised if afiehe following occurs:

(a) The project participants have made mistakes thétimfluence the ability of the
project activity to achieve real, measurable addél emission reductions;

(b) The CDM requirements have not been met;
(c) There is a risk that emission reductions cannahbeitored or calculated.

A clarification request (CL) is raised if informati is insufficient or not clear enough to
determine whether the applicable CDM requiremeatgeibeen met.

A forward action request (FAR) is raised duringidafion to highlight issues related to
project implementation that require review durihg first verification of the project activity.
FARSs shall not relate to the CDM requirements &mistration.

After completion of the initial validation of thergject, the PDD and validation report was
further revised to address the issues raised irhifee requests received by CDM Executive
Board members.
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Validation Protocol Table 1: Mandatory Requirementsfor CDM Project Activities

Requirement Reference

Conclusion

The requirements th

project must meet. or

eGives reference to the legislatig
agreement

where th

nThis

requirement is found.

is either acceptable based on evide
eprovided OK) or a corrective action reguest
(CAR) if a requirement is not met.

nce

Validation Protocol Table 2: Requirement Checklist

to the proposed CDM
project activity under
validation.

Checklist question | Reference Means of | Assessment | Draft and/or Final Conclusion
verification (MoV) by DNV
The various Gives Means of verification| The OK is used if the information and
requirements in reference to | (MoV) aredocument | discussion | evidence provided is adequate to
Table 1 are linked | documents | review (DR), on how the | demonstrate compliance with CDM
to checklist where the interview (I) or any | conclusion | requirements. Aarective action
guestions the answer to other follow-up is arrived at | request (CAR) is raised when
project should the checklist| actions (e.g., on site | and the project participants have made
meet. The checklist question or | visit and telephone or conclusion | mistakes, the CDM requirements
is organised in item is email interviews) and on the have not been met or there is a risk
different sections, | found. cross-checking (CC) | compliance | that emission reductions cannot bef
following the logic with available with the monitored or calculated. A
of the CDM-PDD information relating | checklist clarification request (CL) is raised
to projects or question so | if information is insufficient or not
technologies similar | far. clear enough to determine whether

the applicable CDM requirements
have been met. #dorward action
request (FAR) during validation is
raised to highlight issues related to
project implementation that require
review during the first verification o
the project activity.

Validation Protocol Table 3: Resolution of Corrective Action and Clarification Requests

Corrective action and/
or clarification
requests

Ref. to checklist question
in table 2

Response by project
participants

Validation conclusion

TheCARs and/ orCLs
raised in Table 2 are
repeated here

Reference to the checklis
question number in Table
2 where the CAR or CL is|
explained.

The responses given by
the project participants
to address the CARs
and/or CLs.

The validation team’s
assessment and final
conclusions of the CARs
and/or CLs.

Validation Protocol Tabl

e4: Forward Action Requests

Forward action request

Ref. to checklist question
in table 2

Response by project participants

The FARSs raised in
Table 2 are repeated
here

Reference to the checklis
question number in Table
2 where the FAR is
explained.

Response by project participants on how forwardoact
request will be addressed prior to first verificati

Figure 1: Validation protocol tables
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3.4 Internal quality control
The validation report underwent a technical reviperformed by a technical reviewer
gualified in accordance with DNV’s qualification reme for CDM validation and

verification.

3.5 Validation team

Type of involvement
(7] X
= 5 8 o
- |l ol &5
o °ls| g 8
2| c c| D g— 3
21| o8| =| 5|2
>l =2|c| @B S| ol ®
1@l E|2| 2 a0
x| >| | o| £ < | S
%) Q Q| Q| O @©
. Q| 2| 0| 3| 0| <|.E
Role Last Name |FirstName |Country | Q|| X | O |F || L
Team leader Rana Indrajit India vVivI|vi|v
(Validator)
Validator Prabhu Ravi Kumar | India v | vV |V
Expert Jayaram Santhosh India v v
Technical Biswas Soumik India v
reviewer
Person with Yang Xiao Shan, | China v
sectoral Alan
competence
assisting technical
reviewer

The qualification of each individual validation teanember is detailed in Appendix C to this
report.
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4 VALIDATION FINDINGS

The findings of the validation are stated in th#ofwing sections. The validation criteria
(requirements), the means of verification and #walts from validating the identified criteria
are documented in more detail in the validatiortqmol in Appendix A.

The final validation findings relate to the projetesign as documented and described in the
PDD, version 6 dated 27 April 2011.

4.1 Participation requirements

The project participant is the private entity Bi@arporation Limited of India. No Annex-I
Party project participant is involved in the prdjget. The host Party India meets all the
requirements for participating in a CDM project/[33

A letter of approval (LoA) /33/ was received fromoject participants. The issuance of LoA
has also been cross checked from the official wieb af the DNA of India /49/. DNV
consider the letter is in accordance with paragsa&i48 of the VVM /34/.

4.2 Project design

The project is located at the plant premises ofndkeaa Cement Works (CCW) and Birla
Cement Works (BCW), which are the fully owned cemeranufacturing units of Birla
Corporation Limited /7/. The project entails u@tion of the heat content of the waste gas
from pre-heaters and clinker cooling sections @ thinker production lines of BCW and
CCW for generation of power in a waste heat regoumsed power plant. The power
generated by the project activity will partially etethe electrical energy requirement after
capacity expansion of the cement plants of BirlapGmation Limited, Chanderia. The BCW
has two kilns having capacity of 1000 MT/day eaChus clinker production capacity of
BCW is 2 000 MT/day. The CCW has one kiln. The ciyaof CCW clinker was 3 500
MT/day, which is being expanded to 4 050 MT/day/ /25

The project activity involves the installation bktfollowing equipments /3/:
* One boiler downstream of the Kiln No. 1 pre-heateBCW to generate high pressure

steam at 24 Bar.

« Two boilers downstream of the Kiln No. 2 pre-heasérBCW to generate high
pressure steam at 24 Bar and low pressure stedBaatrespectively,

* Two boilers downstream of the pre-heater at CC\Weoerate high pressure steam at
24 Bar and low pressure steam at 3 Bar respectively

* One high pressure steam boiler to generate higtspre steam at 24 Bar and one low
pressure steam at 3 Bar at the downstream of itlleecicooler at CCW.

« One 7.5 MW generator driven by a condensing typdine, utilizing the high

pressure steam and low pressure steam from tha $éMR boilers.
Page 10
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The WHR boilers and the generator are supplied s/ Malian East Energy Project Co. Ltd.,
China /5/. The total steam requirement of the tugkoerator is being made available by
WHR boilers installed as part of the project atyiviAs per the conventional clinker
manufacturing process, the flue gases emanating étmker cooler and pre-heater are vented
to the atmosphere without heat recovery, exceptaf@mall portion used to pre-heat the
incoming raw materials and fuel. In the projectreo®, the waste gases from clinker cooler
and pre-heater will be introduced into the WastatHeecovery Boiler (WHRB) where the
heat content of the kiln gases will be extracted atilized for generation of steam. The waste
gas used for pre-heating raw materials and fuel wdintinue to be used even after
implementation of the project. After 8% auxiliargrsumption, 34.81 GWh/annum electricity
will be supplied to the cement plants of Birla Gangtion Limited, Chanderia. The technical
details of the WHRBs and turbo generator have heeified from the technical scheme of
the equipment /3/.

In absence of the project activity, the equivalantount of electricity would have been

sourced from the new coal based captive power phdrith would be the extension of

existing fossil fuel based CPP. The waste heatvergdboiler and the steam turbo generator
have been designed and supplied by M/s. Dalian Eastgy Project Co. Ltd., China and

reflects good engineering practice.

The starting date of the project activity has bselected as 28 May 2008 whichthe date on
which the contract /5/ have been signed for mainipgent (WHRB and steam turbo
generator) required for the project activity. Thssthe first financial commitment for the
project activity. The project is in operation sirf@etober 2010.. The lifetime of the project is
stated to be 25 years according to the certifipadeided by Dalian /29/, which is deemed
reasonable. The project has selected a fixed arggieriod of 10 years starting from 1 April
2011, or from the date of registration, whichewetater. The validation did not reveal any
information that indicates that the project carséen as a diversion of ODA.

DNV considers the project description of the promantained in the PDD to be complete and
accurate. The PDD complies with the relevant foamd guidance for completing the PDD.

4.3 Application of selected baseline and monitoring mébdology

The methodology AM0024 versio®2.l, “Baseline methodology for greenhouse gas
reductions through waste heat recovery and utilimatfor power generation at cement
plants’ was applied for the baseline determination.

DNV was able to verify that the project meets giplecability criteria of the baseline
methodologies as stated below:

» The project involves generation of electricity fratimker waste heat, which has been
verified from the contract for the supply of wak#at recovery system /5/.

» The entire electricity generated will be used witttie industrial facility for captive
consumption. The power requirement of BCL is prédganet mainly by a coal based
captive power plant and the balance through imgdoota the grid. The verification of
electricity bills /6/ shows that the BCL importsvper from the grid to make up the
shortfall in captive production and the power gatest by the project activity can be
consumed internally.

» Energy generated by the project activity will rey@athe power from an identifiable
generation source. BCL is implementing a projecenibance the clinker capacity of
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CCW from 3 500 MT/day to 4 050 MT/day /25/, whicheaxpected to be completed
during 2010-11. The additional requirement of tmeppsed expansion would have
been met from coal based power plant, since thaoigpof the existing CPP is
inadequate /22/ and the cost of grid power is g1 INR/kWh /6/ compared to 2.5
INR/KWHh /2/ for new captive coal based generation).

» New coal fired power plant is the identified geriena source. In India, there is no
regulatory barriers in establishment of the coaleloaCPP in cement plants. The new
coal based CPP as an extension of the existingitPlé identified generation source,

as stated above.

» The waste heat is used in the project activity aldrhis has been verified from the
contract for supply of WHRBSs /5/.

» In the baseline, a part of the waste heat fromgasg is captured to preheat the
incoming raw materials and fuel (Type 1 activitydathe rest is vented out. This has
been verified during the site visit.

» The current use of waste heat or identified alt&rasbusiness as usual use of waste
heat is not located outside the boundary of thaekeli making process (Type 2
activity). During the site visit, it was verifiedhdt the waste gas was vented without
heat recovery, except for a small portion usegferheating of raw materials.

» The project activity will not affect process em@ss from the cement plants. The
technology supplier confirmed that the project wilbt change the specific fuel
consumption of clinker /29/, from which it can bencluded that there will be no
impact on the emissions from cement plant. Furtther,specific energy consumption
per tonne of clinker produced will be monitored amidl be accounted as project
emissions if there is any increase.

The assessment of the project’s compliance witlagi@icability criteria of AM0024 (version
02.1) are documented in detail in section B.2 obl&a2 in the validation protocol in

Appendix A to this report.

4.4 Project boundary

The project boundary includes the cement manufegfuunits of BCL, the waste heat
sources (rotary kilns generating the waste heatherproject), heat recovery boilers, turbo
generator and electrical distribution system of B&td the NEWNE grid of India. The

selected sources and gases are justified for tjeqractivity.

The system boundaries may be presented in tabarievat:

GHGs involved

Description

Baseline emissions

GO

Emissions equivalent to the amount of
electricity supplied by the project activi
that would otherwise be generated by
coal based captive power plant.

Project emissions

The increase in specific ener
consumption per tonne of clink
production may be an emission source
per the provisions of the methodology.

net

Ly
ew

Dy
er
as

Page 12




DET NORSKE VERITAS i g
Report No: 2010-0330, rev. 03

VALIDATION REPORT DINS

o
<

Leakage NA NA

The identified boundary and selected sources asdsgare justified for the project activity.
The validation of the project activity did not revether greenhouse gas emissions occurring
within the proposed CDM project activity boundasy aresult of the implementation of the
proposed project activity which are expected totgute more than 1% of the overall
expected average annual emission reduction, whiemat addressed by AM0024 (version
02.1).

4.5 Baseline determination

During the site visit, DNV verified that most ofettwaste heat from pre-heater and clinker
cooler in the clinker production lines of BCL wasity vented to the atmosphere in the
baseline scenario. Only a small portion of the wdstat was used in the clinker section to
pre-heat the raw materials. Therefore the projetvity falls into the category of Type 1
waste heat utilization as per the methodology /35k waste heat is generated during the
clinker production and has direct impact on thd ftensumption, which is reflected in the
specific fuel consumption of the clinker. The vegtiof waste heat from pre-heater and
clinker cooler is the current practice of simildants in India, cf. Section 4.6.5. DNV has also
confirmed during the site visit that there is n@gbility of utilising the waste heat by other
users in the locality. Measurement of the speéifed consumption per unit clinker before and
after the project implementation would capture ahgnge in emission resulting from this
change in Type 1 waste heat flows.

The electricity consumption from production recof8sfor the years 2006-07, 2007-08 and
2008-09 shows that the electricity requirement &fLBs mostly met from the coal based
captive power plant and the rest is imported frbm @rid. Furthermore, BCL is planning to
expand the capacity of CCW clinker plant from 3 300/day to 4 050 MT/day, which will
entail additional power requirement for clinker gueation as well as grinding. This additional
electricity demand can be met by either importenfrgrid or by installing a new coal based
power plant. The historical operation data of tlnpsuggest that the majority of the power
requirement of the plant was met by captive ger@rawith only the surplus demand after
exhausting the captive generation was imported fiteengrid. It is thus reasonable to assume
that this trend would be continued in the futursoalThe variables g and EGement
calculated in line with the methodology indicatettlthe power generated by the project
activity can be fully absorbed by the cement mactuféng plants of BCL at Chanderia. The
spreadsheet forizgand EG.ement Calculated on the basis of the two year consumgigures
prior to the start date /22/, and the data providetie PDD /1/, have been verified against the
plant records /8/. The calculations show that BGIL @@ntinue to import power from the grid
even after implementation of the project activity.

Step 1: Determination of technically feasible altmatives

The credible and realistic alternatives to thegrbpctivity identified are as follows:
Alternative 1: The project activity undertaken without being stgied as a CDM project
activity.

Alternative 2: Installation of a new coal based power plant ¢f BIW capacity as an
extension of the existing 29.8 MW captive powemnpkand releasing the waste heat (available
after type 1 waste heat utilization) to atmosph&he capacity of the baseline plant (5.4 MW)
has been selected based on the coal based plamtitgapequired to generate equivalent
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power that would have been generated from the grd@.81 GWh/annum which is the
estimated power generation from the project agdivit

Alternative 3:Import of electricity from NEWNE grid of India armbntinue venting of waste
heat to atmosphere. However the cost of grid powemuch higher and the historical
operation data of the plant suggest that the nigjofithe power requirement of the plant was
met by captive generation with only the surplus ded after exhausting the captive
generation was imported from the grid. The tariplicable to BCL, Chanderia is INR
4.81/kWh, as verified from the electricity billssieed by Ajmer Vidyut Vitaran Nigam
Limited for the month of December 2007 /6/. In camgon, the cost of power generated in
the new coal based captive power plant of BCL Chkaads much cheaper, which is INR
2.5/kWh, as per the note to the Board of Direct@rsFurther, the IRR analysis is done for
savings in the cost of power generation for thggatoactivity and new coal based CPP. Thus
Alternative 3 is not a realistic and credible aiegive.

Alternative 4: Captive power generation based on different fyslons. The diesel based
power generation is not a plausible alternativesw®ring the high cost of diesel in India. The
cost of diesel in India was INR 30.25/litre in Fedwry 2007 /51/ against the BCL'’s coal cost
of INR 1 819.52/MT for the year 2006-07 /19/. Thesttof power using diesel will be around
INR 9/kW. Thus due to the prohibitive cost of dieselndia, the diesel based power plant is
not a realistic and credible alternative. In Indiae use of diesel generators is generally
restricted to emergency power only.

The project site at Chanderia does not have natgaal pipeline network, which was
confirmed during the site visit. Therefore buildingtural gas pipeline to the site will call for
large capital investment. Further, as per the CRIBksearch report on natural gas,
availability of natural gas is limited in India, thithe availability of NG (93 mmscmd) far
outstripping the demand (139 mmscmd) /55/. Thuslgsed power plant is not a credible
option.

The biomass based power plants in the state osBaja face financial and technical barriers
and is not viable without CDM benefits. As per CONpeline /46/, there are 8 registered
biomass projects in Rajasthan and 8 more are wadielation. Further, the quality of biomass
available around the project site of Chittorgadcétion of the project activity) is of inferior
quality, as per the report of the consultant apeadirby the PP to study the feasibility of
biomass based power plant /31/. The trials madehbyPP to use the locally available
biomass in their existing power plant were not sgestul.

Hence Alternative 4 is not a realistic and credddternative for the project activity.

Step 2: Compliance with regulatory requirements
DNV consider the list of alternatives to be reaistcredible and complete. Both the
alternatives 1, 2 & 3 are in compliance with thgulatory requirements.

Step 3: Economic analysis

Under section 4.6.3, an investment comparison withject IRR as the financial indicator
were carried out for the proposed project (alteveat) and the new coal based captive power
plant and releasing the waste heat (available gfper 1 waste heat utilization) to atmosphere
(alternative 2) /20/. It has been observed thattiked to purchasing electricity from the grid
(alternative 3), the 19.02% IRR of alternative loiser than the 29.91% IRR of alternative 2.
As per applicable methodology AM0024 version 02é option with the highest IRR is the
baseline scenarid@herefore the new coal based captive power pladgitraleasing the waste
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heat (available after type 1 waste heat utilizgttonatmosphere is considered to be the most
realistic baseline, i.e. alternative 2.

The approved baseline methodology has been corrapglied to identify a complete list of
realistic and credible baseline scenarios, anddinetified baseline scenario most reasonably
represents what would occur in the absence ofrihygoged CDM project activity.

All the assumption and data used by the projectigyants are listed in the PDD and/or
supporting documents. All documentation relevamtdstablishing the baseline scenario are
correctly quoted and interpreted in the PDD. Asstimmg and data used in the identification
of the baseline scenario are justified appropryalipported by evidence and can be deemed
reasonable. Relevant national and/or sectoral ipsliand circumstances are considered and
listed in the PDD.

4.6 Additionality

The additionality of the project has been establishsing the “Tools for the demonstration
and assessment of additionality” version 5.2 apgdolsy the CDM-EB /36/. The project
activity demonstrates the additionality through iimeestment analysis and common practice
analysis.

4.6.1 Evidence for prior CDM consideration and continuousactions to secure
CDM status

The starting date of the project activity has bselected as 28 May 2008 whichthe date on
which the contract /5/ was signed for main equipim®iHRB and steam turbo generator)
required for the project activity and this is thestf financial commitment for the project
activity. The other major orders placed after ttagtslate includes the following /27/:
Fabrication & Erection contract for steel structtoéAhluvalia Erectors, WT/94005 dated 27
August 2009.

Purchase order to Escorts Construction Equipmemitéd, No.4T/HP/90022, dated 12
September 2009

Purchase order to Laizhou Mingfa Thermal Insulgti@mina, No.4T/HP/90002, dated 4
October 2009

Purchase order to Mather and Platt Pumps Limitgdy(L4T/HP/90003, dated 2 June 2009,
(2) No.4T/EP/90044, dated 4 November 2009

CDM was seriously considered in the decision toceeal with the project as confirmed
through:

» Early consideration of CDM is evidenced by BoardDafectors resolution of BCL /2/,
dated 31 January 2008, in which the CDM benefiteeveensidered.

» BCL has appointed M/s Ernst & Young as consultémtshe CDM project on 3 March
2008 /9/.

The assessment that continuing and real actions veden to secure CDM status for the
project in parallel with its implementation is sumzed below:

» BCL invited local stakeholder comments by sendettels on 16 July 2008 /15/.
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» Project participant made presentation to DNA ofidnds part of the requirement for
obtaining LoA, on 14 May 2009 /17/.

* Appointment of DOE for validation of the project 8@ July 2009 /18/.

» Start of validation by web-hosting of PDD for glbkstakeholder consultation on 18
September 20009.

It has been evidenced from the above chronologgvents that the time gap between two
events for securing CDM status for the projectwgtiis less than two years which implies
the continuous procedures towards securing CDMist@atd demonstrates sufficient efforts to
secure CDM status in parallel with the implemeotati

It is DNV’s opinion that the proposed CDM projectigity complies with the requirements
of the latest version of the guidance on prior aersition of CDM.

4.6.2 ldentification of alternatives to the project activity

The project’s additionality is demonstrated usii@d| for the demonstration and assessment
of additionality”, version 5.2, /36/ .

Four alternatives to the project activity have beensidered as the baseline scenario. These
are i) project activity undertaken without CDM bétse ii) generation of power in a coal fired
5.4 MW plant as an extension of the existing cappoewer plant and releasing the waste heat
(available after type 1 waste heat utilization)atonospheraii) import of power from the
NEWNE grid and iv) captive power generation basedlifferent fuel options.

As discussed in section 4.4, alternative (iv) wWiamieated because of the high cost of diesel
and non availability of natural gas at the progta. Alternative (iii) was eliminated based on
the financial analysis shown below that both aldéue 1 and 2 show positive project-IRR
relative to alternative 3, i.e. when the financa@lalysis is done based on the savings
compared to the cost of grid power.

Alternatives (i) and (ii) are in compliance withetfaws and regulations of India. The project
proponent has calculated the post tax project IR® for these two alternatives and has
considered the alternative with highest IRR ashbseline in line with the methodology. The
IRR comparison establishes that alternative ii)thashighest IRR among the two alternatives
and has hence been selected as the most likellin@aseenario.

4.6.3 Investment analysis

Choice of approach

The CDM project activity and the alternative idéietl in section 4.5.2 generate financial or
economic benefits other than CDM related incomethBalternative 1 and 2 involve
investments. Therefore an investment comparisotysisawith project-IRR as the financial
indicator is justified.

Input parameters
The assumptions used in the investment comparisalysis are deemed appropriate and the
values were verified/cross-checked from the docussimown in the following table.
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Inputs values

Value used for financial

Documents verified/cross-

analysis checked
Project cost inclusive of [INR 650 million The project cost was verified
WHR boilers and one 7.5 from the note to the Boar

MW turbo generator.

d
and the Board resolution /2/
deciding to proceed with the
project activity. The projeqt
cost was also verified from
the estimate prepared by third
party consultant  Cethar
Consulting Engineers Private
Ltd. /28/.

The project cost was cross-
checked against the
certificate issued by the
Chartered Accountant (CA)
on the actual cost incurred for
completion of the projeat

activity /27/. As per the
certificate of CA, tota
investment in the project

activity upto March 2011
(without depreciation) is INR
697.844 million, which ig
7.4% higher than the valy
used for financial analysis.
Based on the above
discussion DNV concludes

that the project cost is
appropriate.
Baseline cost inclusive ofINR 246.332 million The baseline cost is

coal fired boiler and 5.4 MW
turbo generator to generg

34.81 GWh power per annu

V
te
m

calculated based on the offer
from M/s. Cethar Consultin
Engineers (P) Ltd. for th
coal fired power plant /10/.

The Dbaseline cost was
crosschecked against t
“Report of the expert
committee on fuels for power
generation” of CEA /48],
According to this report of
CEA /48/, the estimated cost
of coal based power plant
2004 was INR 4(
million/MW. Considering the
increase of CAGR 6% in the
commodity prices since 200
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145/, the cost in 2007 work
out to INR 47.6 million/MW
and 257 million for 5.4 MW
Further, the baseline cost wj
cross-checked against t
$1036/kW for coal base
power plant stated in th
report “Cost and carbo
emissions of coal an
combined cycle power plan
in India: Implications for
costs of climate mitigatio
projects in a nascent marke
published by Lawrenc
Berkeley Nationa
Laboratory, USA /52/. Thi
works out to INR 45
million/MW or INR 246.2
million for the 5.4 MW coa
based plant, in the year 200
Hence it is DNV’s opinion
that the baseline cost used
financial analysis is deeme
appropriate.

[s

L A

\"ZJ

4.

for
2d

Cost of coal

INR 1 800/MT

The coal cost was vedf
from the note to the Boar
/3/. The same was cros
checked against the cost sh
of power plant /19/
according to which thg
average coal cost was IN
1819.52 for the year 2006-0
the latest yearly dat
available at time of decisio
making. DNV verified that
baseline IRR is 29.75% wit
a coal cost of INK

1 819.52/MT of coal agains

the IRR of 29.91% with INR
1800/MT and has n
significant impact on th
investment decision. The cqg

of coal at INR 1 800/MT is

deemed appropriate.

>

—

D

Y7 © I

D

Annual escalation of cod
cost

114.86

Escalation rate is verifig
from the web site of Ministry
of commerce industry: yearl

d

y
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wholesale price index for ngn
coking coal for the perio
2002-03 to 2007-08 /45/.

L

Auxiliary power
consumption for WHRB

8%

The auxiliary consumptio
was verified from the
technical offer of Dalian /3/.
It was cross-checked agair
the 10% auxiliary
consumption used in the
financial analysis of thg
similar CDM registered
project “KCP Waste Hea
Recovery Project in a Cement
Plant by The KCP Limited

=]

st

(Cement Unit), India’
(UNFCCC registration na.
1907) /50/.The auxiliary

consumption of the project
activity is lower than the
KCP and is conservative.

Auxiliary power

consumption for new CPP In

baseline

10%

1=
=

The auxiliary consumption
baseline plant was verifie
from the offer of M/s. Cetha
Consulting Engineers (P) Lt
for the coal fired power plan
/10/. This was cross-checkg
against the CERC order n
L/7/25(5)/2003-CERC 0
2004 according to which, fqg
coal fired units of less than
2000 MW capacity, th

normative value of auxiliar

consumption is 8.5 to 9%.
Hence 10% auxiliar

consumption for a small
capacity power plant of 5.
MW capacity is reasonable.

-0 =TS o

=

B

Availability of WHRB and
PLF

The WHRB will operate for

330 days at a load of 5.8 M

The estimated operation

\Mhe plant

for 20 hours when part of thecapacity for 273 days (abo

waste gas will be diverted fg
pre-heating of raw materia
and at 7.5 MW for 4 hour
when all the waste gas w

be used for power generatignwhen

Waste gas availability factg

son line and with 7.5 MW fo
57 days (about 4 hrs/da

with 5.8 MW

120 hours/ day) when the raw
gnaterial/fuel pre-heaters are

the pre-heaters are
roffline, was verified from the
of 80% is used consideringechnical offer of Dalian /3/.

[
)
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variations in clinker
production, gas flow, an
temperature.

Plant availability of 98% is
considered.

The gross electricity
generation estimated is 37.
GWh per
PLF of 57.6%)

annum (overallinfra Technorilum”/30/ on

The waste gas availabili
dfactor of 80% and 98% plaf
factor availability was als
5 verified from the technicg
offer of Dalian /3/. The stud
conducted by the independeg
Bthird party consultant “BE

the plant utilisation, als
states that the estimatg
annual generation from th
project activity to be 37.8
GWh.

The estimated gross PLF w
been cross-checked agail
the values wused in th
financial of the similar CDM
registered project “KCH
Waste Heat Recovery Proje
in a Cement Plant by Th
KCP Limited (Cement Unit)
India” (UNFCCC registratior
no. 1907) /50/. In this projec
load factor of 60% and ru
hours of 7200 per year wefe
applied. The overall PLF far
KCP project thus works out
to 49.3%, which is lower than
the PLF of the projeg
activity.  Further, actual
generation from the proje
activity, since commissionin
of the plant in October 201
shows that highest PL
achived for any month i
54%, in March 2011 /32].
Hence the PLF 57.6% used
for the financial analysis i
deemed appropriate.

[

Availability of new CPP in
baseline

Plant availability of 90%

The plant availability
guaranteed was verified from
the offer of M/s. Cethar
Consulting Engineers (P) Ltd.
for the coal fired power plan
/10/.

—

Operation and Maintenang

tel.5% of total project cost

cost WHRB

The O&M cost was verf
from the note to the Boal

e
d
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/3/. In line with the CER
guidance /53/, PP has
considered expenditure
manpower, repairs, spares,
consumables, insurance
overheads under the O&
costs. The O&M cost was
cross checked against the
O&M cost considered in th
financial analysis of th
similar  registered project
“KCP Waste Heat Recovery
Project in a Cement Plant by
The KCP Limited (Cement
Unit), India” (UNFCCC
registration no. 1907) /50/.
The O&M cost of projec
activity at 1.5% is reasonable
considering that 7 WH
boilers are being installed and
is lower than the KCP’
O&M cost of 4 %.

Operation and Maintenang
cost new CPP in baseline

téNR 0.24/kWh

PP has considered
expenditure on manpower,
repairs, spares, consumables,
insurance and overheads
under the O&M costs. Th
O&M cost of baseline plant
was verified from the offer of
M/s.  Cethar  Consulting
Engineers (P) Ltd. for the
coal fired power plant /10/.
from the note to the Board /3/
and cross checked against the
actual O&M cost of the
existing captive power plant
for the year 2006-07 /19/.

Annual escalation of O&M
cost

4.33%

Escalation rate is verified
from the web site of Ministry
of commerce industry: yearly
whole sale price index for all
commodities /45/.

Design station heat rate
coal fired boiler

oP 867 kcal/kwWh
(corresponding
efficiency)

to

30%from the offer of M/s. Cetha

Station heat rate was verified

=

Consulting Engineers (P) Ltd.
for the coal fired power plarn
/10/.

—
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NCV of coal

3 700 to 3 800 kcal/kg

NCV of coal waerified
from the offer of M/s. Cetha
Consulting Engineers (P) Lt¢
/10/ and cross checke
against the analysis report
coal /21/ at 3 875 kcal/kg.

=

d
of

Grid electricity tariff

INR 4.81/kWh

The tariff waserified from
the note to the Board /3/. Tk
same was cross-check

against from electricity bills

issued by Ajmer Vidyu
Vitaran Nigam Limited for
the month of December 20(
/6/.

e
ad

D

7

Annual escalation of tariff

1.98%

Escalation rate verified
from the web site of Ministry
of commerce industry: yearl
wholesale price index fg
electricity for industry /45/

Debt to equity ratio

2:1

The debt: equity ratio W
verified from the note to th
Board /3/.

vas

Interest rate on term loan

12.5%

The interest om tean was
verified from the Reserv
Bank of India’s third quarte
review of annual stateme
on monitory policy for the
year 2007-08 /42/.

= (D

Depreciation,
salvage value

Income Ta

,Depreciation rate for plant 4
machinery @ 5.28% an
3.34% for civil works were
considered for financia
analysis and the
value is accounted during th
20" year. The income tax

calculated at the rate

% The depreciation and Income

dlax rates were verified fror
> the note to the Board /3/ ar
Icross-checked against t

residualndian Income Tax Act 196

neé41/.
S
Df

33.99%

n
nd
he
i

The IRR of the two alternatives are listed belo@//2
» Alternative 1: Project activity undertaken withoGDM benefits had an post tax
project-IRR of 19.02%,

» Alternative 2: Generation of power in a coal baSetl MW plant as an extension of
the existing captive power plant had a post taygptd RR of 29.91%.

To meet the uniformity of the financial analysisaloout put from both the alternatives has
been fixed at 34.81 GWh/annum which is the guaezhteet power generation from the
project activity /3/.
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Calculation and conclusion

From the investment comparison analysis of theegtoactivity and the alternative, it has
been found that the alternative-2, generation afigroin a coal fired 5.4 MW plant as an
extension of the existing captive power plant hhd highest IRR amongst all plausible
alternatives including the project activity withoGDM revenue /20/. It may therefore be
concluded that the project activity can not be aered as the most financially attractive
proposition.

The IRR calculations were provided in a spreadst##t The calculations and assumptions
used in the calculations were deemed to be cobe@NV. The project-IRR without CDM
revenues at 19.02% is lower than the 29.91% foralternative 2 and confirms that the
project in the absence of CDM benefits is not fraly attractive.

Sensitivity analysis

To make investment comparison analysis robust aalilstic, a sensitivity analysis has been
done by varying the values of input parameters Wwhias more than or equal to 20%
contribution in either total project costs or tgbabject revenues. Project proponent has done
the baseline sensitivity analysis by variation object cost, coal price, grid power tariff,
O&M costs and power generation from waste gas /R0/.significant positive correlation
were found between the parameters.

a) Project cost The IRR touches the baseline IRR of 29.91% if tt@qat cost decreases by
39.12%. The project activity has already been casioned in October 2010. The actual
investment cost incurred in the project activitytfauplarch 2011 (without depreciation) is
INR 697.844 million, as per the certificate of Cieaed Accountant /27/, which is 7.4%
higher than the value used for financial analy$isus the 39.12% reduction in investment
cost is not possible.

b) Electricity generation: With the electricity generation increased by 6402%he project
IRR touches the baseline IRR of 29.91%. The eséthatectricity exported from the project
activity (34.81 GWh) considering the waste heatilaldity (80%) and plant availability
(98%) considered in the financial analysis is basadthe technical scheme provided by
Dalian /3/. Further DNV has cross checked the etgtt generation by considering waste
heat availability (100%) and plant availability (@), the IRR improves only to 23.86%.
Thus the electricity generation increase by 64.25%0t possible.

c) Tariff : The project IRR improves to the applied baseliRR lof 29.91% if the tariff
increases by 64.25%. However, since the IRR isutatied on the basis of savings with
respect to the grid power, the increase in tariff ®lso result in similar improvement in
baseline IRR. Thus the increase in tariff will halve impact on the sensitivity analysis.

d) O&M costs: The project IRR touches the baseline IRR of 29.%18én the O&M cost is
reduced by 1015%, which is not possible. Furthéh tihe O&M costs reduced by 100%, the
project IRR improves to 20.1% only.

e) Coal costs The project IRR touches the baseline IRR of 29.94P&n the coal cost
increases by 62.05%. The compounded annual graateh(CAGR) of the non-coking coal
price in India during the last 10 years is 6.04%rtikermore, in India the coal price is
regulated by the Government. Hence increase inaasdlby 62.05% is unlikely.
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4.6.4 Common practice analysis

For assessing the common practice analysis, allcément plants operating in India are
considered. Since the cement plants in India opeuaider the same set of economical,
environmental and political conditions, the choidghe region, scale and technology for the
common practice analysis is deemed justified. Asipe data base of Cement Manufacturer’'s
Association, /44/ there are 148 cement plants dialas of 31 March 2009. Among the 148
cement plants in India, only 7 other plants havstalted/instaling WHRB for power
generation and all of them have considered CDM fitefog implementation of the same.
This has been verified from the list of CDM proggublished in CDM pipeline /46/. Hence
it can be concluded that WHRB based power gener&ioot a common practice for cement
plants in India and the installation of such WHRBeaasible only with CDM benefit.

From the above discussion it can be concluded tti@tproject is not a business-as-usual
scenario and thus additional.

4.7 Monitoring

The project applies the approved monitoring methmgio AM0024 version 02.1,Baseline
methodology for greenhouse gas reductions througstevheat recovery and utilization for
power generation at cement plaht3he selected monitoring methodology is applieafar
the project activity as it involves waste heat ey and utilization for power generation at
cement plants.

All the data collected under the monitoring plaril wie kept for 2 years after the end of
crediting period or till the last issuance of CERdichever is later. The monitoring plan
stated in the PDD is feasible and the project gigdints have ability to implement ithe
monitoring plan is in accordance with the monitgrinethodology and will give opportunity
for real measurements of achieved emission rechgtio

Monitoring of sustainable development indicatoraas required by the DNA of India.

The project monitoring plan is in compliance witietmonitoring methodology AM0024
(version 02.1).

It is DNV’s opinion, that the project participameaable to implement the monitoring plan.

4.7.1 Parameters determined ex-ante
The following parameters are determireedanteand verified by DNV.

Parameters Unit Value applied Description ands®of data used
Fg T3 |CCW:4022TJ The annual energy consumption |of
BCW: 2 388 TJ BCW clinker making process for the
year 2008-09 is applied. In case CCW,
Total: 6 411 TJ the estimated energy consumption

considering the energy savings after
upgradation of the plant has been
applied conservatively /22/. In line with
the methodology, the energy
consumption has been  applied
conservatively.
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Obiinker B t | CCW:1336500MT| The actual clinker production for the
BCW: 691 254 MT | Year 2008-09 (full year production prior
to start of project activity) is applied. [n
Total: 2027 754 MT | case of CCW, the design clinker
production after upgradation of the plant
has been applied conservatively /22/.
The clinker production applied is in line
with the methodology.

Elg TJit | 0.0032 Pre-project energy consumption per unit
output of clinker in TJ/ton of clinker
produced. This is a calculated parameter.

The parameter has been calculated based
on the following equation. Total energy
consumption of 6 411 TJ and clinker
production of 2 027 754 MT were
applied in calculation of ]

I:B

Bl =5

clinker,B

COEFRgGs tCO./ 95.81 (considering | The methodology require COEE to
TJ sub-bituminous coal) be calculated using equation 5, py
dividing EFcoz fuely with NCVruely, USIing
fuel specific local values. India’s Initia
National Communication /43/ specifies
the carbon emission factor of non coking
coal as 26.12 tC/TJ (95.81 t@OTJ).
India’s Initial National Communication
Chapter 2 (Page 9) states that, carbon
content and GCV values of non coking
coal from various coal fields in India
were analysed at Central Fuel Research
Institute and the NCV was caculated
using the formula NCV= GCV- 53 x H.
It also states that the raio of carbon| to
NCV was computed to arrive at the
carbon emission factor /43/. This is |in
line with the methodology.

EGatexist MWh 180 552 Net electricity generation of the &rig
captive generation plant estimated prior
to project implementation based on
historical data /8/, 122/

Ecement MWh 226 206 Electricity consumption of cement
works prior to the start of operation [of
the project activity /22/.
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ELoap MWh 1489 Electricity consumption of other load|in
the cement works complex prior
project /22/.

Fligs GJ/ 12.0 Fossil fueli(e. coal) consumption rate

MWh of the identified generation source (IGS)

to supply EG, expressed as GJ per
MWh /10/.

OXIDelics | Ratio 1 Oxidation ratio of fuel used for power
generation for identified generation
source. IPCC default value is used /56/.

As per the requirement of the methodolaggulations and/or policy that could influence the
use of waste heat and generation of power in thiemevould also be monitored.

4.7.2 Parameters monitored ex-post

According to AM0024 and “Tool to calculate the esnié factor for an electricity system”
version02.1, the following data and parameters should be rocerit

—

el

D

D

Parameter unit Recording Monitoring Data variable
frequency equipment/  data
source
EG.. MWh Measured Energy Meter, Quantity of electricity|
continuously, calibrated annually supplied to cemen
recorded plant from the projec
monthly, activity.
NCV.., T Measured Lab analysig Calorific value of fuel
‘ Monthly conducted by (coal) used in clinker
independent third production.
party
COERely | tCOY/ TJ Calculated/ Calculated  from Emission factor of fuel
estimated equation 5 of the used in clinker
Monthly methodology, production.
using the values qf
EFcoz fuely ,
NCVfueLy and
OXID1yely
FR, TJ Calculated Plant records Annual energy of fu
Continuously consumed by th
clinker production lines
in yeary.
EFco2, tCO,/tonne| Calculated/ Lab analysig CO, emission factor
fuely of fuel estimated conducted by per unit of energy o
Monthly independent third the fuel used in yeary
party
OXIDyse,y | Ratio IPCC default IPCC default value Oxidationiaaof fuel
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value is used. used for power
At the start of _gene_rgtlon TO'
the project identified  generation
source.
Ouimery Tonne Measured Plant records and | The clinker production

Continuously annual reports will  be  monitored
continuously with the
help of weighing
machines. The values
will be available in the
Distributed Contro
System (DCS).

Elpy TJit Calculated Ex  post  energy
annua”y Consumptlon per unit
output of clinker for
given year, vy, in TJ/to
of clinker produced

—

Coal t Measured Plant record Coal consumption
Consumpt Continuously
ion

4.7.3 Management system and quality assurance

The existing data management, review and auditesystof Birla Corporation Limited
already take care of the requirement of cement ymooh. The project participant has
developed a monitoring protocol which will be falled during the proposed crediting period
to ensure proper operation of the project activégulting in generation of carbon credits.
This includes a range of data measurement, estmaind collection options/techniques in
each case indicating preferred options consistéhtgood practices. Thus it can be expected
that the management of the project activity willoypde adequate reliability in data
monitoring, archiving and performance reviews

4.8 Estimation of GHG emissions

The emission reduction ERoy the project activity during the crediting pefios the
difference between baseline emissionsjEBroject emissions (RE

ERy=EBy - PE

Where, EB is the baseline emissions in ygaexpressed in tCOPE is the project emissions
due to possible fuel consumption changes in allesgrkilns of the BCL works where the
proposed project is located, as a result of thgeeptactivity in year, expressed in tCO
Baseline emissionsThe power generated by the project activity ispsied to the cement
production facility of BCL, Chanderia, with no extpower available for delivery to the grid,
the baseline emissions will be calculated as:

EB~ ECGep, yXEFgiec, y

Where, EGp,is electricity supplied from the project activity the cement plant (MWh) and
EFeec,y is the emissions factor of the baseline elecyrigtipply source, expressed as
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tCO./MWh. Since the electricity generated by the propativity would have been generated
by a new fossil fuel based power generation soagcan extension of existing CPP, in the
absence of the project activity, tl& giecyiS EFcapive.y iS emission factor of the baseline
electricity (tCQe/MWh).

The baseline emission factor &hve,yis estimated as follows:

EF, = EFgs = [FI ies X COEFle]

Where,Fl s is the fossil fueli(e. coal) consumption rate of the identified generasource
(IGS) to supply EG, expressed as GJ/MWh, COEgis the emission coefficient of the fuel
(i.e. coal) used in identified generation source, exggdsas tCdper GJ lower heating value.
The ERgs has beertalculatedat the start of the crediting period and be fixedthe whole
crediting period.

The baseline emission estimate /24/ can be replicasing the data and parameter values
provided in the PDD /1/ and supporting files subbeditfor registration. The data sources
mentioned have been verified by DNV. ThecEfmwe,yof 1.150 tCQ/MWh is fixed ex-ante

for the entire first crediting period. The calcidat for baseline emission factor were verified
and found to be correct by DNV /24/.

2) Project emissions The project emissions (P)Eare the difference in GGemissions from
the use of fossil fuel in the clinker making praceghere the project is being implemented,
before and after the project implementation.

PE,, is determined as follows-

PE, =(El,, —Elz)x0 x COEF

fuel,y

Where,Elg is the pre-project energy consumption per unit outgd clinker in TJ/tonne of
clinker producedEl, yis theex-postenergy consumption per unit output of clinker goren
yeary, in TJ/tonne of clinker produce@OERyelyis the carbon coefficient (tGOJ of input
fuel) of the fuel used in the cement works in ygdo raise the necessary heat for clinker
production, an®ciinker,y IS the clinker output of the cement works in a giyeary.

Pre-project energy consumption per unit output lfiker Elg, 0.0032 TJ/t of clinker
produced was verified from the spreadsheet fomedion of baseline energy consumption for
clinker production /22/ and the plant records /8/.

The annual emission reductions calculated baseatie@erstimated power generation from the
project is 40 026 tCg per annum represents a reasonable estimatiog t@rassumptions
given by the project proponent. DNV confirmed thia¢ baseline methodology has been
applied correctly to calculate the emission redundj all assumptions and data used by PP
have been listed in the PDD and all values uselerPDD are considered reasonable.

The emissions sources not foreseen by the methgygladounlikely to contribute more than
1% of the estimated emission reductions of thegatojThe baseline emission estimate can be
replicated using the data and parameter valueserefed to in the PDD. The data sources
mentioned have been verified by DNV. In summarg, éimission reduction calculations are
complete, transparent and the data accuracy hasveeiéed.

clinker,y

Based on the calculations and results presentéigeirsections above the implementation of
the project activity will result in an averagex-ante estimation of emission reduction
conservatively calculated to be 40 026 {€Qer year for the selected crediting period.

All assumptions and data used by the project ppaints are listed in the PDD and/or
supporting documents, including their referencas sources. All documentation used by the
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project participants as the basis for assumptiombs source of data is correctly quoted and
interpreted in the PDD. All values used in the P& considered reasonable in the context
of the proposed CDM project activity. The baselnethodology has been applied correctly
to calculate project emissions, baseline emissiteekage and emission reductions. All

estimates of the baseline, project and leakages@nss can be replicated using the data and
parameter values provided in the PDD.

4.9 Environmental impacts

The project does not require an environmental irhpaalysis as per the EIA notification of
the MoEF. The project is not likely to create amlyexrse environmental effects. The project
complies with environmental regulations in Indiaeddssary licenses and environmental
clearances have been obtained /11//12//13/. ThasRen state pollution control board has
granted consent to operate to the project /13/.

4.10 Comments by local stakeholders

The stakeholders identified for the project incladiected representatives of the administering
the local area (Local Nagar Palika), employees ©EL Bivorker's union and local NGOs. The
stakeholders were contacted on a one to one badisanments were invited on the project
activity on 16 July 2008 /15/, /16/. A summary bétcomments received have been provided
in the PDD /1/. The project did not receive anyexde comments during the stakeholder
consultation and hence no mitigating actions wegglired

DNV considers the local stakeholder consultatiomied out adequately.

4.11 Comments by Parties, stakeholders and NGOs

The PDD of 12 August 2009 was made publicly avéglabn UNFCCC website
http://cdm.unfccc.int/Projects/Validation/DB/T8I9BXM22CB7HQB7EC8QZID7KGQX/v
iew.html and Parties, stakeholders and NGOs were throughCIbM website invited to
provide comments during a 30 days period from 1&&wnber 2009 to 17 October 2009.

No comments were received in the above mentionaddge

- 000 -
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Table 1

Requirement

About Parties

Mandatory requirements for Clean DevelopmenMechanism (CDM) project activities

Reference

Conclusion

1. The project shall assist Parties included in Aniniexachieving compliance with | Kyoto Protocol Art.12.2 OK
part of their emission reduction commitment under 3.

2. The project shall assist non-Annex | Parties intigoating to the ultimate Kyoto Protocol Art.12.2. OK
objective of the UNFCCC.

3. The project shall have the written approval of wbéuy participation from the Kyoto Protocol OK
designated national authority of each Party inwblve Art. 12.53a,

CDM Modalities and Procedures §40a

4. The project shall assist non-Annex | Parties ineghg sustainable developmentKyoto Protocol Art. 12.2, OK
and shall have obtained confirmation by the hoehty thereof. CDM Modalities and Procedures 840a

5. In case public funding from Parties included in &rr is used for the project Decision 17/CP.7, OK
activity, these Parties shall provide an affirmatibat such funding does not resufEDM Modalities and Procedures
in a diversion of official development assistanod & separate from and is not | Appendix B, § 2
counted towards the financial obligations of thRaeties.

6. Parties participating in the CDM shall designatetional authority for the CDM.,| CDM Modalities aRdocedures 8§29 OK

7. The host Party and the participating Annex | Pahgll be a Party to the Kyoto | CDM Modalities §30/31a OK
Protocol.

8. The participating Annex | Party’s assigned amotatlshave been calculated andCDM Modalities and Procedures 831b OK
recorded.

9. The participating Annex | Party shall have in placeational system for CDM Modalities and Procedures 831b OK
estimating GHG emissions and a national registgcicordance with Kyoto
Protocol Article 5 and 7.

About additionality

10.Reduction in GHG emissions shall be additionalry #hat would occur in the Kyoto Protocol Art. 12.5c, OK
absence of the project activity, i.e. a CDM progdivity is additional if CDM Modalities and Procedures 8§43

CDM Validation Protocol — Report No. 2010-0330, 1@8. A-1
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Requirement

anthropogenic emissions of greenhouse gases bgesoare reduced below thos
that would have occurred in the absence of thestexgid CDM project activity.

Reference

Conclusion

About forecast emission reductions and environmentampacts

11.The emission reductions shall be real, measuratnegyeve long-term benefits
related to the mitigation of climate change.

Kyoto Protocol Art. 12.5b

OK

For large-scale projects only

12.Documentation on the analysis of the environmeantphcts of the project
activity, including transboundary impacts, shalldoémitted, and, if those impac
are considered significant by the project partiotpar the Host Party, an
environmental impact assessment in accordancepnittedures as required by t
Host Party shall be carried out.

CDM Modalities and Procedures 837c
ts

he

OK

About stakeholder involvement

13.Comments by local stakeholders shall be invitesijramary of these provided andCDM Modalities and Procedures 837b

how due account was taken of any comments received.

OK

14. Parties, stakeholders and UNFCCC accredited NG@lstshve been invited to
comment on the validation requirements for minin8®days, and the project
design document and comments have been made publailable.

CDM Modalities and Procedures 840

OK

Other

15.The baseline and monitoring methodology shall le¥ipusly approved by the
CDM Executive Board.

CDM Modalities and Procedures 837e

OK

16. A baseline shall be established on a project-sigdudfsis, in a transparent mann
and taking into account relevant national and/otaal policies and
circumstances.

rCDM Modalities and Procedures 845c,d

OK

17.The baseline methodology shall exclude to earn GBRdecreases in activity
levels outside the project activity or due to foneajeure.

CDM Modalities and Procedures 847

OK

18. Provisions for monitoring, verification and repadishall be in accordance with
the modalities described in the Marrakech Accord$ralevant decisions of the

CDM Modalities and Procedures 837f

COP/MOP.

OK
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Table 2 Requirements checklist

- Draft | Final
. Concl. Concl.

Checklist Question Ref MoV Assessment by DNV

A General description of project activity
A.1 Title of the project activity (VVM para 55-57)

A.1.1  Does section A.1 of the PDD include a clearly idfeiile 11/ DR | [X Clearly identifiable title of the project activity OK
project title, version number of the PDD and ddtthe X1 Version number of the PDD is included
PDD? X] Date of the PDD is included.

A.1.2 Isthe PDD is in accordance with the applicableliregnents; /1/ DR  [X Yes
for completing PDDs? If no, list where the PDD is not in accordance:

A.2  Description of the project activity (VVM para 58-64

and VVM para 135 and 136 (a) & (c) for small-scal@roject

activities, as applicable)

A.2.1 How was the design of the project assessed? /IDR = What type is the project? OK

X1 Project in existing facility or utilizing existing

equipment(s)
X1 Project is either a large scale projector
a small scale project with emission
reductions exceeding 15 000 tg&(per
year. In this case, a site visit must be
performed.
[] Project is a bundled small scale project,
with each project in the bundle with
emission reductions not exceeding 15,000
tCOse per year. In such case the number of
physical site visits may be based on
sampling, if the sampling size is
appropriately justified through statistical

* MoV = Means of Verification, DR= Document ReviewW~ Interview
CDM Validation Protocol — Report N0.2010-0330, res. A-3
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Checklist Question

Assessment by DNV

analysis.

[] The project is an individual small sca
project activity with emission reductions
not exceeding 15 000 tGOper year. In

this case, DOE may not conduct a physical

site visit as appropriate.
] Greenfield project

How was the design of the project assessed?
X] Physical site inspection

X] Reviewing available designs and feasibility
studies

If a physical site inspection is not undertaken,
justify why no site visit was undertaken:

A.2.2 If a greenfield project, describe the physical iempéntation | /1/ DR | Not applicable. The project activity entails OK
of the project when the validation was commenced. installation of 7.5 MW waste heat recovery based
power plant at an existing cement plant.
A.2.3  If physical site visits were performed based ongarg 11/ DR | Not applicable. The project activity entails OK
(only applicable for bundled small scale projeets;h with installation of 7.5 MW waste heat recovery based
emission reductions not exceeding 15 000 Qer year), power plant at an existing cement plant. The
justify the sampling through a statistical analysis cement plant site was visited as part of the
validation.
A.2.4 s the description of the proposed CDM projectaistias 11/ DR | Yes. The project activity entails installation 057 OK
contained in the PDD sufficiently covers all relevva MW waste heat recovery based power plant at an
elements, is accurate and that it provides theereaidh a existing cement plant. The system components
clear understanding of the nature of the propodesl C have been clearly indicated in the PDD.
project activity?
A.2.5 Does the project activity involve alteration of &g 11/ DR | Yes. In the pre-project scenario, the waste heat OK
installations? If so, have the differences betw@enproject content of the gases was released to atmosphere.
and post-project activity been clearly describethenPDD? In the project activity, the gases were passed
through waste heat recovery boilers for steam
* MoV = Means of Verification, DR= Document ReviewW~ Interview
CDM Validation Protocol — Report N0.2010-0330, res. A-4
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Checklist Question

Assessment by DNV

. Draft

Final

~Ref MoV

Concl. Concl.

generation before venting and the steam is used
for power generation. The differences are detailed
in the PDD.
A.2.6 Does the project design engineering reflect curgeod 11/ DR  Yes the project design engineering reflects the OK
practices? current good practices. The WHRB and the
turbine generator are sourced from reputed
supplier, Dalian East Energy Project Co. Limited,
China.
A.2.7  Would the technology result in a significantly leett 11/ DR | Yes. The waste heat recovery from clinker waste OK
performance than any commonly used technologiésein gas will result in better performance than the
host country? Is any transfer of technology fromm Annex- commonly used technologies in India.
| Party involved?
A.3 Participation requirements (VVM para 51-54, 125-
127)
A.3.1 Do all participating Parties fulfil the participat 11/ DR OK
requirements as follows: /33/
India (host)
a) Party has ratified the Kyoto Protocdi<] Yes[ | No
b) Party has designated a Designated National Aitghol<] Yes[ | No
c) The assigned amount has been determifedYes[X] No
A.3.2 Do the letters of approval meet the following requmients? 11/ DR OK
133/ |
India (host)
a) LoA confirms that Party has ratified the Kyotm®col  [X] Yes[ | No
b) LoA confirms that participation is voluntaryi<] Yes[ ] No
c) The LoA confirms that the project contributeshe [X] Yes[ ] No
sustainable development of the host country?
d) The LoA refers to the precise project activitietin the | [X] Yes[ | No
PDD
e) The LoA is unconditional with respect to (a)(dd above [X] Yes[ | No
* MoV = Means of Verification, DR= Document Reviev~ Interview
CDM Validation Protocol — Report N0.2010-0330, res. A-5
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Checklist Question Ref MoV Assessment by DNV

f) The LoA is issued by the respective Party’s DN Yes[ ] No
g) The LoA was received directly by the DNA or 8 [_] DNA [X] PP
h) In case of doubt regarding the authenticityhef letter of. The approval of the
approval, describe how it was verified that théeledf | project could be
approval is authentic verified from the
official CDM web-
site of India
A.3.3 Have all private/public project participants beetharized 11/ DR | The Project Participant Birla Corporation Limited OK
by an involved Party? has been authorized by the DNA of India.
A.4  Technical description of the project activity (VVM
para 58-64)
A.4.1 Is the project’s location clearly defined? 11/ DR Yes, the project activity is being implemented by OK
M/s Birla Corporation Limited at the premises of
Birla Cement Works and Chanderia Cement
Works, located at Chanderia, in the state of
Rajasthan in India.
A.5 Public funding of the project activity
A.5.1 In case public funding from Parties included in Arn /1/ DR | Not applicable. The project does not have any OK
| is used for the project activity, have these iBamprovided public funding from any Annex | Party.
an affirmation that such funding does not resul in
diversion of official development assistance anskjgarate
from and is not counted towards the financial adilons of
these Parties?
B Application of a baseline and monitoring methodoloy
B.1  Methodology applied (VVM para 65-76 and VVM
para 136 (b) for small-scale project activities, aapplicable)
B.1.1  Does the project apply an approved methodologytlaad 11/ DR | Approved consolidated methodology AMO0024, OK
correct and valid version thereof? version 02.1 has been applied for the project,

* MoV = Means of Verification, DR= Document ReviewW~ Interview
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DET NORSKE VERITAS

Checklist Question

"which was relevant at the time of web hosting.

Assessment by DNV

B.1.2 If applicable, has any specific guidance provided b /1/ DR | Not applicable OK
the CDM EB in respect to the applied methodologgrbe
considered?
B.1.3 If the project applies a small-scale methodologyesd /1/ DR | Since the project applies large scale OK
the project also comply with the general guidelit@sSSC methodology, this is not applicable.
CDM methodologies, which provides guidelines ion
equipment capacity, equipment performance/lifetime,
baseline identification for type-ll/lll Greenfielgroject
activities, sampling and other monitoring-relateslies?
B.2  Applicability of methodology (and tools) (VVM para
65-76)
Insert a row for each applicability criteria of thepplied
methodology (and tools)
B.2.1 How was it validated that project complies with the/1/ DR | The project involves generation of electricity OK
following applicability criteria This methodology is from clinker waste heat. This has been verified
applicable to project activities that use wastet hgas from the contract for the supply of waste hgat
generated in clinker making process (i.e. in threa® kilns) recovery system.
to produce electricity.
B.2.2 How was it validated that project complies with the/1/ DR ' The entire electricity generated will be used OK
following applicability criteria:The electricity produced is within the industrial facility for captive
used within the cement works where the proposegeqro consumption. The verification of electricity bills
activity is located and excess electricity is siguplto the shows that BCL imports part of the electricity
grid; it is assumed that there is no electricitpa@x to the from the grid, which indicates the there is intérna
grid in the baseline scenario (in case of existoagtive demand for power within the BCL. Further, the
power plant CCW plant capacity is being enhanced, entailing
additional electricity requirement.
B.2.3 How was it validated that project complies with the/1/ DR | Energy is generated by the project activity will OK
following applicability criteria: Electricity genated under replace the power from an identifiable generation
the project activity displaces either grid eledtyior from an source.
identified specific generation source. Identifiegedfic
generation source could be either an existing wagibwer
* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question

generation source or new generation source

Assessment by DNV

B.2.4 How was it validated that project complies with the/1/ DR | New power plant based coal is the identified OK
following applicability criteria: The grid or ideified generation sourceThe methodology permits
specific generation source option is clearly idéadtie consideration of new fossil fuel based CPP cnly
if there is increase in demand for the electricity.
The Project Participant is requested to justify the
selection of new coal based plant as ithe
identifiable generation source.
B.2.5 How was it validated that project complies with the/1/ DR | The waste heat is used in the project activity OK
following applicability criteria:Waste heat is only to be used alone. This has been verified from the contract
in the project activity for supply of boilers.
B.2.6 How was it validated that project complies with the/1/ DR | In the baseline, a part of the waste heat from the OK
following applicability criteria: In the baselineenario, the gas is captured to preheat the incoming raw
recycling of waste heat is possible only within twundary materials and fuel (Type 1 activity) and the rest i
of the clinker making process (e.g. clinker proguctines vented out. This has been verified during the site
in baseline scenario could include some heat regove visit.
systems to capture a portion of the waste heat fioer
cooler end of the clinker kiln and use this to heptthe
incoming raw materials and fuelso called Type 1 Waste
Heat Utilization as described in explanatory note
below).Type | Waste Heat Utilization: This is whemaste
heat is used in the baseline scenario within thergn
balance boundary of the clinker making processvetnidh is
reflected in the specific fuel consumption of thialer line
per unit output of clinker;
B.2.7 How was it validated that project complies with the/l/ DR | During the site visit, it was verified that no was OK
following applicability criteria: Where the currenise of recovery facility is located outside the clinker
waste heat or the identified alternative businesssaal use making process.
of waste heat is located outside of the clinkeringfrocess
(so called Type 2)
B.2.8 How was it validated that project complies with the/1/ DR ' The technology supplier Dalian confirmed that OK
following applicability criteriaThat affect process emissions the there will be no change in specific energy
* MoV = Means of Verification, DR= Document Revigu~ Interview
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Checklist Question

from cement plants.

Assessment by DNV

consumption of clinker. Thus the process

emissions will not be impacted. Further, the
specific energy consumption will be monitored
and any increase from baseline will be accounted

as project emissions.

B.2.9 Is the selected baseline on of the baseline(syidesc: /1/ DR ' Yes. The baseline selected is the installation of OK
in the methodology and this hence confirms theiagbility new coal based coal based power plant,
of the methodology? generating emissions in the absence of the project
activity.
B.3  Project boundary (VVM para 78-80)
B.3.1 What are the project’s system boundaries 11/ DR | Yes. The project system boundary encompasses OK
(components and facilities used to mitigate GH@sg’they the two cement plants — the source of waste heat
clearly defined and in accordance with the methaglg? source, 7 waste heat recovery boilers (WHRBS),
one condensing steam turbine generator with
auxiliaries and the electrical system dedicated to
supply power to the cement plants, coal based
captive power plant and the regional power grid.
The boundaries have been identified | in
accordance with the methodology.
B.3.2 Which GHG sources are identified for the project? | /1/ DR : The only GHG source identified for the project OK
Does the identified boundary cover all possiblerces activity is CQ. This has been identified in
linked to the project activity? Give reference twdments accordance with the methodology.
considered to arrive at this conclusion.
B.3.3 Does the project involve other emissions sourceés rndl/ DR ' No. The project activity is generation of OK
foreseen by the methodologies that may question the electricity by waste heat recovery in the cement
applicability of the methodology? Do these sources plant and so does not involve any other emission
contribute with more than 1% of the estimated elmiss source not foreseen by the methodology.
reductions of the project?
* MoV = Means of Verification, DR= Document ReviewW~ Interview
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- Draft  Final
. Concl. | Concl.

Checklist Question Ref MoV Assessment by DNV

B.4 Baseline scenario determination (VVM para 81-88,
105-107)

Ensure that the evaluation of all alternatives pded in
the PDD and required by the methodology and also
possible alternatives/offshoots of alternatives are
discussed. Check that all alternatives requiretie¢o
considered by the methodology are included initred f
PDD. If baseline alternatives required to be coesatl
by the methodology are considered not applicalleEage
assess the justification for this.

B.4.1 Which baseline scenarios have been identifiedf?est /1/ DR | The baseline scenarios identified for the projec OK

list of baseline scenarios complete? activity are captive power generated by the new
coal based power plant, waste heat power
generation without CDM benefits import of
power from the local grid and captive power
generation based on other fuels. The list; of
baseline scenarios identified is deemed complate.

B.4.2 How have the other baseline scenarios been 11/ DR  The cost of grid power is the costliest among all OK
eliminated in order to determine the baseline? the alternatives, thus eliminated. The cost of
diesel is very high in India and natural gas is not
available at the plant, thus eliminating alternativ
4. The project activity without CDM faces
investment barriers, as has been detailed under
the additionality and is eliminated.

B.4.3 What is the baseline scenario? 111 DR | Captive power generated by the new coal based OK
power plant has been selected as the baseline
scenario for the project activity.

B.4.4 Is the determination of the baseline scenario in 11 DR | Yes. The determination of the baseline scenario is OK

accordance with the guidance in the methodology? in accordance with the guidance in the
methodology.

B.4.5 Has the baseline scenario been determined using | /1/ DR | Yes. The baseline scenario has been determined OK

* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question

conservative assumptions where possible?

Assessment by DNV

usingeoaats/e assumptions where possible.

B.4.6 Does the baseline scenario sufficiently take into
account relevant national and/or sectoral policies;ro-
economic trends and political aspirations?

11/

DR

Yes, the baseline scenario sufficiently takes
account relevant national and/or sectoral polic

OK

B.4.7 Is the baseline scenario determination compatilife
the available data and are all literature and ssuctearly
referenced?

N1/

DR

Yes, the baseline scenario determination
compatible with the available data and all
literature and sources are clearly referenced.

OK

B.4.8 Is the baseline determination adequately documen
in the PDD?

e All assumptions and data used by the project ppaints
are listed in the PDD and related document to be
submitted for registration. The data are properly
referenced.

e All documentation is relevant as well as correqipted
and interpreted.

e Assumptions and data can be deemed reasonable

¢ Relevant national and/or sectoral policies and
circumstances are considered and listed in the PDD.

e The methodology has been correctly applied to iflent
what would occurred in the absence of the proposed
CDM project activity

ted1/

DR

Yes. The baseline determination has b
adequately documented in the PDD

OK

B.5 Additionality determination (VVM para 94-121 and
VVM para 137 for small-scale project activities, as
applicable)

B.5.1 What approach/tool does the project use to assess
additionality? Is this in line with the methodol&gy

11/

DR

The tool for demonstration and assessmen
additionality version 5.2 has been used. Yes
is in line with the methodology

t of
this

OK

B.5.2 Have the regulatory requirements correctly beearta
into account to evaluate the project activity amel t
alternatives?

k /1/

DR

Yes the regulatory requirements have been te
into account to evaluate the alternatives to
project activity.

aken
the

OK

* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question

Assessment by DNV

/1

Yes. The relevant approvals have been provi

B.5.3 Is sufficient evidence provided to support the DR ded OK
relevance of the arguments made? for verification and this has been verified and
found to be in order by DNV.
B.5.4 What is the project additionality mainly based on | /1/ DR ' The project additionality has been mainly based OK
(Investment analysis or barrier analysis)? on investment comparison analysis.
Prior consideration of CDM (VVM para 98-103) 11/
B.5.5 What is the evidence for serious consideration of 11/ DR ' CDM was seriously considered in the decision to OK
CDM prior to the time of decision to proceed witlet 12/ proceed with the project activity in compliance
project activity? /5/ with EB41 annex 46, which was confirmed
/9/ through:
» Early consideration of CDM is evidenced by
Board of Directors resolution of BCL, dated
31 January 2008, in which the CDM benefits
were considered prior to the start date of the
of the project which is 28 May 2008.
¢« BCL has appointed M/s Ernst & Young as
consultants for the CDM project on 3 March
2008.
* BCL signed the agreement with M/s Dalian
for the WHRB and turbo generator on 28
May 2008, which is the project start date.
B.5.6 If the starting date is after 2 August 2008 anahbef | /1/ DR | Not applicable. The start date of the project OK
the global stakeholder consultation, has the DNé an activity is 28 May 2008.
UNFCCC confirmed that the project participants have
informed in writing of the project’s intention teek CDM
status?
Continuous efforts to secure CDM statugonly to be
completed if starting date is before 2 August 2008)
B.5.7 What initiatives where taken by the project 11/ DR The assessment that Continuing and real actions OK
participants from the starting date of the propativity to
* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question  Ref MoV Assessment by DNV DIl el
- Concl. . Concl.
the start of validation in parallel with the phyaic /15/ were taken to secure CDM status for the project
implementation of the project activity? /16/ in parallel with its implementation is summarized
117/ below:
/18] e BCL invited stake holder comments by

sending letters on 16 July 2008.

¢ The stake holder responses were received on
23 July 2008.

e Communication from DNA of India
regarding project presentation dated 8 May
20089.

* Project presentation to DNA of India on 14
May 2009.

¢ Appointment of DoE for validation of the
project on 21 July 2009.

¢« Web hosting of PDD for global stakeholder
consultation on 18 September 2009.

B.5.8 When did the construction of the project activitgre?  /1/ DR | The construction activities started on 27 August OK
1271 2009 with the awarding of work order to

Ahluvalia Erectors for fabrication of steel

structurals.
B.5.9 When was the project commissioned? 11/ DR | The project is yet to be commissioned. Ok
B.5.1Moes the timeline of the project confirm that 11/ DR | It has been evidenced from the chronology of OK
continuous actions in parallel with the implemeiotatvere events that the time gap between two events for
taken to secure CDM status? securing CDM status for the project activity is

less than two years which implies the continupus
procedures towards securing CDM status and
demonstrates sufficient efforts to secure CDM
status in parallel with the implementation.

* MoV = Means of Verification, DR= Document ReviewW~ Interview
CDM Validation Protocol — Report N0.2010-0330, res. A-13




DET NORSKE VERITAS

Checklist Question

Investment analysis (VVM para 108-114)

The list of questions below must be adjusted to the
parameters in the investment analysis relevané¢o t
project under validation.

Assessment by DNV

B.5.11Does the project activity or any of the remaining | /1/ DR ' Yes. The project activity generates power ffor OK
alternatives generate revenues apart from CDM#Hds t captive consumption and thus generates revenue.
reflected in the PDD? The same is also mentioned in the PDD.
B.5.12Do any of the alternatives to the project activity 11/ DR | Yes. The alternative to the project activity does OK
involve investment? Is this reflected in the PDD? require investment and this is indicated in the
PDD.
B.5.13s the choice of benchmark analysis, investment  /1/ DR ' Yes. The investment comparison analysis has OK
comparison or simple cost analysis correct? been chosen by PP to demonstrate the
additionality of the project and is deemed to be
correct.
B.5.14s the benchmark/discount rate the latest available /1/ DR | Not applicable. Investment analysis has bgen OK
the time of decision? demonstrated by means of investment
comparison analysis.
B.5.18WVhat is the financial indicator? Is it on equityjact | /1/ DR | The financial indicator selected by the PP for ithe OK
basis? Before/after tax? Is the financial indicator investment analysis is the post tax project IRR
correspondence with the benchmark?
B.5.16Are the underlying assumptions appropriate, e.gtwh'1/ DR | The waste heat from the exhaust gases were OK
is considered as waste in the baseline is considereave vented to the atmosphere in the baseline. Since
zero value? the waste heat vented in the baseline is not a
saleable commaodity, it is considered to have zero
value.
B.5.1Moes the income tax calculation take depreciatiom | /1/ DR | Yes. Income tax calculation considers OK
account? Is the depreciation year in accordande matmal depreciation as permissible under the income tax
accounting practice in the host country? act. The depreciation considered is as per the
accounting practice allowable for such type of
projects as per the Income tax act.
B.5.18s the time period of the investment analysis and | /1/ DR | The 20 years time period of investment analysis OK
* MoV = Means of Verification, DR= Document Revigu~ Interview
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Checklist Question

operating time of the project realistic? Has satvegiue
been taken into account? Is working capital retdiinehe
last year of operation?

Assessment by DNV

“and the operating lifetime of the project is same

and realistic. Salvage value has been added
during the 28 year. The working capital has n
been considered in the financial analysis.

. Draft

Final

Concl. Concl.

back
ot

B.5.19Vhen a feasibility study report or similar approvwsd  /1/ DR | Not applicable. No FSR for the project was OK
the government is used as the basis for the inegdgtm available.
analysis: Can it be confirmed that the values ursé¢de PDD
are fully consistent with the FSR and is the peobtime
between finalization of the FSR and the investnaegision
adequate?
B.5.2How was the amount of output (e.g. sales of 11/ DR | [] The plant load factor provided to banks and/or OK
electricity) assessed? Remember to include alitie 13/ equity financiers while applying the project
sources used and list all the projects that haee lieed for activity for project financing, or to the
cross-checking in accordance with VVM paragraph 95. government while applying the project activity
for implementation approval
X] The plant load factor determined by a third
party contracted by the project participants (e.g.
an engineering company)
[ ] Other approach.
The PLF was validated from the technical offer
for the project submitted by Dalian.
B.5.21How was the output price (e.g. electricity price) 11/ DR | [] Cross-check against third-party or publicly OK
assessed? Were the data available and valid atrtaef 16/ available sources (e.g. invoices or price indices)
decision? Remember to include all the data sowsed and; /19/ L] Review of feasibility reports, public
list all the projects that have been used for eob&sking in announcements and annual financial reports
accordance with VVM paragraph 95. related to the project and the project participants
The electricity cost of grid power was verified
from the monthly invoice and the cost of captive
power verified from the cost sheet of captive
power plant.
B.5.22How were the investment costs assessed? Were thél/ DR  [X] Cross-check against third-party or publicly OK
1271
* MoV = Means of Verification, DR= Document Reviev~ Interview
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Checklist Question

data available and valid at the time of decisioethBmber
to include all the data sources used and lishellprojects
that have been used for cross-checking in accoedaith
VVM paragraph 95.

available sources (e.g. invoices or price indice

Assessment by DNV

[ ] Review of feasibility reports, public
announcements, contracts and annual financiz
reports related to the project and the project
participants

The investment costs were verified from t
purchase orders placed for the equipment
other items.

|

he
and

B.5.2How were the O&M costs assessed? Were the data/1/ DR | [] Cross-check against third-party or publicly OK
available and valid at the time of decision? Rememib available sources (e.g. invoices or price indices)
include all the data sources used and list alptiogects that [] Review of feasibility reports, public
have been used for cross-checking in accordantevivM announcements and annual financial reports
paragraph 95. related to the project and the project participarits
O&M costs of the project were verified from the
Board note and that of new coal based CPP was
verified from the cost sheet of captive power
plant.
B.5.24Describe the assessment of the other input paresnetél/ DR | [] Cross-check against third-party or publicly OK
Were the data available and valid at the time ofsilen? available sources (e.g. invoices or price indices)
Remember to include all the data sources usedistralllthe [] Review of feasibility reports, public
projects that have been used for cross-checking in announcements and annual financial reports
accordance with VVM paragraph 95. related to the project and the project participants
The cost of baseline plant and PLF was veritied
from the offer from Cethar Vessels, cost of coal
from the Board note, escalation in tariff and
O&M cost from the yearly whole sale price
index, debt-equity ratio, interest on term lcan
from the Board note and the depreciation and tax
rates from the Income Tax Act.
B.5.28Nas the financial calculation spreadsheet veridied = /1/ DR | The financial calculation spreadsheet was verified OK
found to be correct? and apparently found to be correct.
* MoV = Means of Verification, DR= Document Reviev~ Interview
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Checklist Question

Assessment by DNV

B.5.265ensitivity analysis: Have the key parameters e DR “The sensitivity analysis has been done to analyse OK

contributing to more than 20% of the revenue/cdating the effect of £ 10% variation in project cost, coal
operating or implementation been identified? Hassjine price, grid power tariff, O&M costs and power
correlation between the parameters been considered? generation from waste gasontributing to more

than 20% of the revenue/costs. No correlation
was found on the outcome of the financial
analysis due to the variation of the parameters.

B.5.27Sensitivity analysis: Is the range of variations is 11/ DR | Yes. The range of variations is reasonable in the OK
reasonable in the project context? project context.

B.5.28Have the key parameters been varied to reach the /1/ DR | Yes. Sensitivity analysis has also been done to OK
benchmark and the likelihood of this to happen hastified determine at what point of variation of key

to be small? parameters the project IRR crosses the baseline

IRR and justified why it is unlikely to happen.

Barrier analysis (VVM para 115-118)

B.5.2%re the barriers identified complimentary to a 11/ DR PP has not identified other barriers for the piojec OK
potential investment analysis? Does the barriee lzaslear activity.
impact on the financial returns so that it can éseased in an
investment analysis? Each barrier is discussedaiepha

B.5.3How were the investment barrieassessed to be real?1/ DR | PP has not identified investment barriers for the OK

Are the investment barriers substantiated by acgour project activity.

independent of the project participants?

B.5.31How does CDM alleviate the investment barriers? = /1/ DR | PP has not identified investment barriers for the OK
project activity.

B.5.32s the project activity prevented by the investment | /1/ DR | Not Applicable. OK

barriers and at least one of the possible alteresto the
project activity is feasible under the same circiamses?

B.5.33How were the technological barrieassessed to be | /1/ DR | PP has not identified technological barriers for OK
real? Are the technological barriers substantibied source the project activity.

independent of the project participants?

B.5.34How does CDM alleviate the technological barriers?/1/ DR | Not Applicable. OK
B.5.33s the project activity prevented by the technatagi | /1/ DR | Not Applicable. OK

* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question

barriers and at least one of the possible alteresto the
project activity is feasible under the same circiamses?

~Ref MoV

Assessment by DNV

- Draft
. Concl.  Concl.

Final

B.5.368How were the barriers due to prevailing practise | /1/ DR | Not Applicable. OK
assessed to be real? Are the barriers due to pngvai
practise substantiated by a source independehegdrbject
participants?
B.5.3™How does CDM alleviate the barriers due to 11/ DR  Not Applicable. OK
prevailing practise?
B.5.38s the project activity prevented by the barriens to | /1/ DR  Not Applicable. OK
prevailing practise and at least one of the possibl
alternatives to the project activity is feasiblelenthe same
circumstances?
B.5.3How were the other barrieessessed to be real? Are /1/ DR | Not Applicable. OK
the other barriers substantiated by a source indkye: of
the project participants?
B.5.40How does CDM alleviate the other barriers? 11/ DR | Not Applicable. OK
B.5.41s the project activity prevented by the other ieasr | /1/ DR  Not Applicable. OK
and at least one of the possible alternativesdgtbject
activity is feasible under the same circumstances?
Common practice analysis (VVM para 119-121)
B.5.42Nhat is the geographical scope of the common 11/ DR | Geographical scope identified for the common OK
practice analysis? Is this justified? practice analysis is the cement plants in India and
is deemed appropriate.
B.5.43Nhat is the scope of technology and size (e.g. 11/ DR | The scope of technology selected ihe OK
capacity of power plant) for the common practicalgsis installation of waste heat recovery based power
and how has this been justified? generation by utilising the waste heat emanating
from the gas of clinker cooler and the pre-heater.
The scope does not limit the size of the plant.
B.5.44What is the data source(s) used for the common | /1/ DR | The data sources used for the common practice OK
practice analysis? analysis are CDM Pipeline database, UNFCCC
CDM web site and the Cement Manufacturer's
* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question

Assessment by DNV

. Draft

Final

Association.

Concl. Concl.

Technical Committee meeting,
agenda for the 45meeting.
B.5.45How many similar non-CDM-projects exist in the | /1/ DR | No non-CDM-projects within the scope were OK
region within the scope? stated to exist in the region.
B.5.468How were possible essential distinctions between th/1/ DR | All the projects within the identified scope are OK
project activity and similar activities assessed? being implemented with CDM consideration.
B.5.4Ahat is the conclusion of the common practice 1/ DR | The analysis concluded that the project actirgity OK
analysis? not a common practice in the region.
Conclusion
B.5.48Nhat is the conclusion with regard to the additlitpa, /1/ DR | The analysis concluded that the project actigity OK
of the project activity? additional.
B.6 Calculations of GHG emission reductions
Data and parameters that are available at validatio
and that are not monitored (VVM para 199-203)
B.6.1 How was thenet calorific value per mass unit of the/1/ DR | The net calorific value of coal was verified from OK
fuel consumed by the clinker production lin@$CVrely) = /21/ the coal analysis report.
verified?
B.6.2 How was the average annual energy consumption of /1/ DR ' The average annual energy consumption of OK
clinker making proces$-g) verified? 122/ clinker making process was verified from Spread
sheet for estimation of electricity consumption of
BCL.
B.6.3 How was the average annual energy consumption of /1/ DR | The average annual energy consumption: of OK
clinker making proces$-g) verified? 122/ clinker making process was verified from Spread
sheet for estimation of electricity consumption of
BCL.
B.6.4 How was the emission coefficient of the fuel /1/ DR | Theemission coefficient of the fuel was verifiec OK
(COEHRgs) verified? 143/ from he India’s initial National Communication.
B.6.5 How was the net electricity generation of the exgst /1/ DR | The net electricity generation of the existing OK
captive generation plant (&&xst) verified? 122/ captive generation plant was verified from Spread
sheet for estimation of electricity consumption of
* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question

Assessment by DNV

"BCL.

B.6.6 How was the electricity consumption of cement workg1/ DR | The electricity consumption of cement works was OK
(EcemenT) Verified? 122/ verified from Spread sheet for estimation of
electricity consumption of BCL.
B.6.7 How was the electricity consumption of other load i /1/ DR | The electricity consumption of other load in the OK
the cement works (Bap) verified? 122/ cement works was verified from Spread sheet for
estimation of electricity consumption of BCL.
B.6.8 How was the fossil fuel.e. coal) consumption rate of /1/ DR | The fossil fuel i(e. coal) consumption rate of the OK
the identified generation source () verified? /10/ identified generation source was verified from
offer for the new coal fired boiler.
Baseline emissions (VVM para 89-93)
B.6.9 Are the calculations documented according to :thé&l/ DR Yes. The monitoring methodology selected OK
approved methodology and in a complete and traespar complies with requirements of AM0024 version
manner? 02.1.
In the baseline scenario, power equivalent to. the
net power generated in the project activity would
have been generated by the new coal fired captive
power plant of the project participant. The
baseline emission has been calculated as the
product of the electricity generated from project
activity, efficiency of the plant and the emission
factor of the coal based captive power.
B.6.1(Have conservative assumptions been used when | /1/ DR | Yes OK
calculating the baseline emissions?
B.6.11Have conservative assumptions been used whel/ DR | Yes OK
calculating the baseline emissions?
Project emissions (VVM para 89-93)
B.6.12Are the calculations documented according to the | /1/ DR | Yes OK
approved methodology and in a complete and traampar
manner?
* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question Ref MoV Assessment by DNV e Al
- Concl. . Concl.
B.6.13Have conservative assumptions been used when | /1/ DR | Yes OK
calculating the project emissions?
B.6.14Are uncertainties in the project emission estimates, /1/ DR | Yes OK

properly addressed?
Leakage (VVM para 89-93)

B.6.1%Are the leakage calculations documented according/f/ DR | The potential leakage due to construction and fuel OK
the approved methodology and in a complete andparent handling is negligible and can be ignored. This is
manner? in line with the methodology
B.6.16Have conservative assumptions been used when | /1/ DR Yes OK
calculating the leakage emissions?
B.6.17Are uncertainties in the leakage emission estimates/1/ DR | Yes OK
properly addressed?
Emission Reductions (VVM para 89-93) 1/

B.6.18Algorithms and/or formulae used to determine 11/ DR ' The Algorithms and/or formulae used to OK
emission reductions: determine emission reductions are in line with the

« All assumptions and data used by the project ppatits methodology.

are listed in the PDD and related document subdhitte
registration. The data are properly referenced

¢ All documentation is correctly quoted and intetpde

¢ All values used can be deemed reasonable in thiextoof
the project activity

* The methodology has been correctly applied toutate
the emission reductions and this can be replichtethe
data provided in the PDD and supporting files to: be
submitted for registration.

B.7  Monitoring plan (VVM para 122-124)

Data and parameters monitored

B.7.1 Do the means of monitoring described in the plan | /1/ DR | Yes OK
comply with the requirements of the methodology?

* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question

/1

Assessment by DNV

" Yes

B.7.2 Does the monitoring plan contains all necessary DR OK
parameters, and are they clearly described?
B.7.3 In case parameters are measured, is the measurem#élit DR | Yes. The parameters monitored are quantity of OK
equipment described? Describe each relevant pagamet electricity supplied to cement plant from the
project activity, calorific value of fuel (coal) ed
in clinker production, emission factor of fuel used
in clinker production, annual energy of fuel
consumed by the clinker production lines in year
y, CO, emission factor per unit of energy of the
fuel used in year y and the annual production of
clinker after implementation of project.
B.7.4 In case parameters are measured, is the measuremét DR ' Yes. The measurement accuracy is to be stated to OK
accuracy addressed and deemed appropriate? Desacdbe be as per national or sectoral standard.
relevant parameter.
B.7.5 In case parameters are measured, are the requiemé&n DR ' Yes. The instruments used for monitoring are OK
for maintenance and calibration of measurementpecemt stated to be calibrated once in a year.
described and deemed appropriate? Describe eastanel
parameter.
B.7.6 Is the monitoring frequency adequate for all 11 DR | Yes. OK
monitoring parameters? Describe each parameter.
B.7.7 Is the recording frequency adequate for all moimitpr, /1/ DR | Yes. The electricity supplied to the plant is siate OK
parameters? Describe each parameter. to be recorded once in a month. The other
parameters will be recorded annually.
Ability of project participants to implement
monitoring plan
B.7.8 How has it been assessed that the monitoring 11 DR | The monitoring arrangements detailed in the OK
arrangements described in the monitoring planeasilble PDD are executable.
within the project design?
B.7.9 Are procedures identified for day-to-day records | /1/ Yes. The operation and maintenance of the OK
handling (including what records to keep, storaga af project activity has been detailed in Annex 4 of
records and how to process performance documemyatio the PDD.
* MoV = Means of Verification, DR= Document ReviewW~ Interview
CDM Validation Protocol — Report N0.2010-0330, res. A-22




DET NORSKE VERITAS

Checklist Question Ref MoV Assessment by DNV DIl el
- Concl. . Concl.
B.7.10Are the data management and quality assurance antl/ DR | Yes. The systems and procedures detailed are OK
quality control procedures sufficient to ensurd tha adequate to ensure the verification of emissions
emission reductions achieved by/resulting frompiagect reductions from the project activity.
can be reported ex post and verified?
B.7.12will all monitored data required for verificatiomaé | /1/ DR It is stated that all monitored data required for OK
issuance be kept for two years after the end ofttbeiting verification and issuance will be kept for two
period or the last issuance of CERs, for this mitagetivity, years after the end of the crediting period.
whichever occurs later?
Monitoring of sustainable development indicators/
environmental impacts
B.7.12s the monitoring of sustainable development 11/ DR | The DNA of India mandates spending 2%  of OK
indicators/ environmental impacts warranted bydkegion in revenues from the sale of CERs for sustainable
the host country? development of the local area.
B.7.13Does the monitoring plan provide for the collection /1/ DR | The PDD broadly describes how the PP proposes OK
and archiving of relevant data concerning enviromiaie to spend the money for sustainable development.
social and economic impacts? However, it is not included in the monitoring
plan.
B.7.14Are the sustainable development indicators in line | /1/ DR ' The Letter of approval from the DNA of India OK
with stated national priorities in the host coufitry confirms that the project contributes ito
sustainable development of India.
C Duration of the project activity / crediting period
C.1.1 Start date of project activity (VVM para 99-100,
104)
C.1.2 How has the starting date of the project activitgd  /1/ DR  The start date of the project activity is statetec OK
determined? What are the dates of the first cotstfac the 28 May 2008, which is the date of agreement
project activity? When was the first constructiativaty? with Dalian for supply of WHRB and turbo
generators.
C.1.3 Is the stated expected operational lifetime of the | /1/ DR | Operational lifetime of the project has been OK
* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question ~ Ref MoV Assessment by DNV CI:D()rr?(];tl
project activity reasonable? 129/ mentioned as 25 years which is reasonable for
similar projects.
C.1.4 Is the start date, the type (renewable/fixed) &ied t | /1/ DR | The start date of the crediting period is 1 April OK
length of the crediting period clearly defined aadsonable? 2011 or registration date whichever is later. PP
has opted for a fixed crediting period of 10 years
duration.

D Environmental Impacts (VVM para 131-133 and VVM
para 136 (d) for small-scale project activities, aapplicable)

D.1.1 Are there any host country requirements for an 11/ DR | Indian legislation in vogue does not warrant an OK
Environmental Impact Assessment (EIA), and if yesin 111/ EIA to be done for this type of project activity
EIA approved? Does the approval contain any coomiti ~ /12/ However, PP has obtained necessary approvals
that need monitoring? 113/ from the Rajasthan State Pollution Control Board

for setting up the project activity.
D.1.2 Does the project comply with environmental 11/ DR  Indian legislation in vogue does not warrant an OK
legislation in the host country? ﬁéi EIA to be done for this type of project activity

However, PP has obtained necessary approvals

116/ from the Rajasthan State Pollution Control Board
for setting up the project activity.

D.1.3 Will the project create any adverse environmental | /1/ DR | There are no negative environmental impacts due OK
effects? to the project activity.
D.1.4 Have identified environmental impacts been addoesg#/ DR | No negative impact has been identified. 0]
in the project design?
D.1.5 Has an analysis of the environmental impacts of the/1/ DR | No negative impact has been identified. (0]
project activity been sufficiently described?
D.1.6 Are transboundary environmental impacts considered/ The project being a waste heat recovery project, OK
in the analysis? transboundary  environmental impacts are

unlikely.

* MoV = Means of Verification, DR= Document ReviewW~ Interview
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Checklist Question

Assessment by DNV

. Draft

Final

E Stakeholder Comments (VVM para 128-130)

Concl. Concl.

DK

E.1.1 Have relevant stakeholders been consulted? 11/ DR | Local stakeholders were consulted by seeking OK
115/ comments on the project activity, by sending out
116/ letters dated 12 January 2005.
E.1.2 Have appropriate media been used to invite comnimnts 11/ DR | Letters dated 12 January 2005 were sent to the OK
local stakeholders? 115/ selected local stakeholders inviting comments on
116/ the project activity.
E.1.3 If a stakeholder consultation process is required b 11/ DR  Stakeholder consultation is not mandated by the OK
regulations/laws in the host country, has the $takker 115/ Indian DNA.
consultation process been carried out in accordaitbe 116/
such regulations/laws?
E.1.4 Is a summary of the stakeholder comments received 11/ DR | A summary of the stakeholder comments OK
provided? 115/ received provided in the PDD.
/16/
E.1.5 Has due account been taken of any stakeholder cateme = /1/ DR | No adverse comments have been received
received? /15/
/16/
* MoV = Means of Verification, DR= Document ReviewW~ Interview
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APPENDIX B

ORIGINAL CDM VALIDATION PROTOCOL
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A General Description of Project Activity
The project design is assessed.

A.1. Project Boundaries

Project Boundaries are the limits and borders wiefj the
GHG emission reduction project.

A.1.1. Are the project’s spatial boundaries /1/ | DR Yes, the project activity is being oK
(geographical) clearly defined? implemented by M/s Birla Corporation
Limited at the premises of Birla Cement
Works and Chanderia Cement Works,
located at Chanderia, in the state of Rajasthan
in India.
A.1.2. Are the project’s system boundaries (componentgl/ DR/l Yes. The project system boundary G2 OK
and facilities used to mitigate GHGs) clearly encompasses the cement plants, 7 waste heat
defined? recovery boilers (WHRBs), one condensing
steam turbine generator with auxiliaries and
the electrical system dedicated to supply
power to the cement plants.
However the PP is requested to include the
waste heat gas sources, captive power plant
and the local grid also in the project
boundary, in line with the methodology.
schematic diagram of the project activity is to
be included in the PDD and the capacities of
the kiln clearly stated.
A.2. Participation Requirements
Referring to Part A, Annex 1 and 2 of the PDD a4
as the CDM glossary with respect to the terms Re
Letter of Approval, Authorization and Proje
* MoV = Means of Verification, DR= Document Reviev= Interview
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Participant.

A.2.1.

Which Parties and project participants are
participating in the project?

11/
16/

DR/I

The private entity Birla Corporation Limited GAR-X

of India is the only participant for the project.

During the site visit, it was observed tt
Chanderia complex of BCL consists of tv
cement plants under the entities Birla Cem
Works and Chanderia Cement Works and
Captive power plant under Chanderia Pov
It is also seen that the order for the proj
activity is placed by Birla Corporatio
Limited. The Project Participant is reques
to detail in the PDD the arrangement betw
the different entities with respect to t
project activity and CERs. PP is al
requested to provide copy of the agreem
between the entities for the project activity

—~
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A.2.2. Have all involved Parties provided a valid and

complete letter of approval and have all

private/public project participants been authori

by an involved Party?

11/

e

DR/

Host Country Approval letter needs to

provided for verification. The voluntar
participation of the project needs to

confirmed against the letter of approval frc
the DNA

be

Y CAR2
be

m

OK

A.2.3.

Do all participating Parties fulfil the participafi

requirements as follows:
- Ratification of the Kyoto Protocol

- Voluntary participation
- Designated a National Authority

11/
133/

DR

The Ministry of Environment and Fores
(MOEF) is the DNA of India.

India ratified the Kyoto Protocol on Z
August 2002.

The host party India has confirmed th
voluntary participation.

Host Country Approval letter needs to
provided for verification. The voluntar
participation of the project needs to

eir

be

be

OK
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confirmed against the letter of approval from

the DNA
A.2.4. Potential public funding for the project from /1/ | DR/l The project does not have any public funding oK
Parties in Annex | shall not be a diversion of from any Annex | Party
official development assistance.
A.3. Technology to be employed
Validation of project technology focuses on the jgub
engineering, choice of technology and compete
maintenance needs. The validator should ensure
environmentally safe and sound technology and Kmow-s
used.
A.3.1. Does the project design engineering reflect  /1/ DR/l | Yes the project design engineering reflects oK
current good practices? the current good practices. The WHRB and
the turbine generator are of sourced from
reputed supplier, Dalian East Energy Project
Co. Limited, China.
A.3.2. Does the project use state of the art technology/&/ | DR/l | Yes. The waste heat recovery from clinker OK
would the technology result in a significantly waste gas will result in better performance
better performance than any commonly used than the commonly used technologies in
technologies in the host country? India.
A.3.3. Does the project make provisions for meeting  /1/ DR/l The project proponent is requested to provide
training and maintenance needs? 13/ the training and maintenance schedule of thgs - OK
WHRBSs and turbine generators.
A.4. Contribution to Sustainable Development
The project's contribution to sustainable developtnés
assessed.
A.4.1. Has the host country confirmed that the project 1/ @ DR/I Host Country Approval letter needs to becar2 OK
assists it in achieving sustainable development? provided for verification. The voluntary
* MoV = Means of Verification, DR= Document Reviev= Interview
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/33/ participation of the project needs to be
confirmed against the letter of approval from
the DNA

A.4.2. Will the project create other environmental or ~ /1/ DR/l The PP will spent 2% of the revenues OK
social benefits than GHG emission reductions? generated from the sale of CERs from the
project activity for the local community, as
per the requirement of the local DNA.
Further, the project project will also create
job opportunity during construction as well
as normal operation phase.
B Project Baseline
The validation of the project baseline establishdsether the
selected baseline methodology is appropriate anéthér the
selected baseline represents a likely baselineasazn
B.1. Baseline Methodology
It is assessed whether the project applies an gpjate
baseline methodology.
B.1.1. Does the project apply an approved methodolod$/ | DR | Approved  consolidated  methodology OK
and the correct version thereof? AM0024, version 02.1 has been applied ffor
the project, which was relevant at the time of
web hosting.
B.1.2. Are the applicability criteria in the baseline 11/ DR | The methodology is applicable to the project
methodology all fulfilled? 5/ activity since:

16/ , , .

19/ » The project mvolyes generation of

125/ electricity from clinker waste heat.

This has been verified from the
contract for the supply of waste heat
recovery system.
* MoV = Means of Verification, DR= Document Reviev= Interview
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» The entire electricity generated wi
be used within the industrial facilit
for captive consumption. Th
verification of electricity bills show
that BCL imports part of th
electricity from the grid, whick
indicates the there is internal demand
for power within the BCL.

> Energy is generated by the project
activity will replace the power from
an identifiable generation source.

> New power plant based coal is the
identified generation source.

The methodology permits consideration  of
new fossil fuel based CPP only if there is
increase in demand for the electricity. TheSAR-3
Project Participant is requested to justify the
selection of new coal based plant as the
identifiable generation source.

» The waste heat is used in the project
activity alone. This has been verified
from the contract for supply of
boilers.

> In the baseline, a part of the waste
heat from the gas is captured to
preheat the incoming raw materials
and fuel (Type 1 activity) and the rest
is vented out. This has been verified
during the site visit.

TV e S

OK
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B.2. Baseline Scenario Determination

The choice of the baseline scenario will be vabdatvith
focus on whether the baseline is a likely scenaaind
whether the methodology to define the baselineasu®e
has been followed in a complete and transparentn@an

B.2.1. What is the baseline scenario?

11/

/51

171
119/
122/
125/
143/

DR/

Captive power generated by the new c
based power plant has been selected as
baseline scenario for the project activity.

The methodology requires identification
the current electricity supply and dema
baseline from the electricity demand of t
cement works, other local loads and

baseline generation from the existi
CPP(Eement, Eloap and EGrexist) using
the data of at least the two years prior to
start date of the project. However in PD
these parameters are not derived as pe
requirement of methodology. The proje
participant is requested to provi
spreadsheet for the calculation ogelkenT,
ELoap and EQTE)(|ST along with the
supporting data.

The methodology permits consideration
new fossil fuel based CPP only if there
increase in demand for the electricity. T
Project Participant is requested to justify
selection of new coal based plant as
identifiable generation source.

oal
5 the

ofcar 4
nd
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B.2.2. What other alternative scenarios have been
considered and why is the selected scenario the

11/

DR/I

Other than the selected baseline the pra

ject
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most likely one? /19/ proponent has also considered the following
/25 alternatives described in the methodology:
Waste Heat utilisation:
» Use of waste heat for uses other than
the present is not feasible because of
the low temperature and high dust
content.
Additional power generation:
> Proposed project activity not under"R2
taken as a CDM project activity.
» Continued import of power from the OK
local grid
Both the alternatives comply with the local
regulations.
The methodology permits consideration of
new fossil fuel based CPP only if there is
increase in demand for the electricity. The
Project Participant is requested to justify the
selection of new coal based plant as ithe
identifiable generation source.
B.2.3. Has the baseline scenario been determined /1/ DR | Please referto B.2.1 CARS3 OK
i ”?
according to the methodology* /5/ CARA
17!
119/
122/
125/
143/
* MoV = Means of Verification, DR= Document Reviev= Interview
CDM Validation Protocol — Report No.2010-0330, res. B-7




DET NORSKE VERITAS

B.2.4. Has the baseline scenario been determined usinhty DR/l | Please refer to B.2.1 CAR 3 OK
conservative assumptions where possible? /5/ CAR 4
171
119/
122/
125/
143/

B.2.5. Does the baseline scenario sufficiently take into/1/ DR/l Yes, the baseline scenario sufficiently takes OK
account relevant national and/or sectoral policies, into account relevant national and/or sectoral
macro-economic trends and political aspirations? policies.

B.2.6. Is the baseline scenario determination compatibl/ DR/l | Please refer to B.2.1 CAR 3 OK
with the available data and are all literature and /5/ CAR4
sources clearly referenced? 17/

119/
122/
125/
143/
B.2.7. Have the major risks to the baseline been 11/ DR/l There are no risks to the identified baseline.
identified?
B.3. Additionality Determination
The assessment of additionality will be validateithv
focus on whether the project itself is not a likefseline
scenario.

B.3.1. Is the project additionality assessed according to/1/ | DR/I | The project’s additionality is demonstrated

the methodology? 12/ using “Tool for the demonstration and
assessment of additionality”, version 5.2.

* MoV = Means of Verification, DR= Document Revievi= Interview
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13/
/51
110/
119/
120/
124/
125/
128/
142/
144/

Step 1: Three alternatives to the proje
activity have been considered as the base
scenario. These are

1. The proposed project is undertak
without CDM benefits.

2. Captive Power generation based on a
coal based power plant.

3. Existing scenario of continuing to impc
power from the local grid

All the alternatives are in compliance w
the laws and regulations of India.

Step 2: Among the two optionse. ‘Option-
[I: Investment comparison analysis’ a
‘Option-1ll: Benchmark analysis’, the proje
proponent has adopted the investm
comparison analysis. The levelised cost
electricity generation has been used as
financial indicator for the investme
comparison analysis.

However the project participant is reques
to clarify the following points regarding tt
levelised cost analysis:

= Supporting documents for all the inp
parameters used

= The requirement of power import fro
the grid in the project scenario needs

ct
2line

en

new

ort
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ent
of
the
Nt

ted
e

ut

m
to

be justified considering the average

e

import during the past 3 years will t
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more than offset by the generation from
the WHR based power. OK
= The reasons for estimating very low PLF &3
for the WHR based power plant needs to
be substantiated.
= The discrepancy in capacity of the new
CPP needs to be clarified. In the
spreadsheet it is stated to be 8 MW at one
place and 7.3 MW at the other place.
= Basis for calorific value and price of coal
= The details of project and baseline
investment cost
= Details of import of power from the grid
for the past 2 years and its cost
= Basis for using station heating rate of
2867 kcal/kWh needs to be substantiated
= Basis for the auxiliary power
consumption, O&M costs and interest
rate on loan
In line with the applicable methodology
AMO0024 version 02.1; the option with the
highest IRR is the baseline scenario for waste
heat recovery and electricity supply to the OK
cement works. Thus the PP is requested to FHRo
the IRR analysis instead of levelised cost
analysis.
The project proponent is requested to do the
sensitivity analysis for variations in OK
investment cost and maintenance cost also

* MoV = Means of Verification, DR= Document Revievi= Interview
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after doing IRR analysis of the proje

activity and substantiate why this variation is
not possible.
Step 4:In the state of Rajastan, WHRB CPP
IS not a common practice in cement
manufacturing units. At present, the WHRU
is installed only in 2 out of the 15 cement
plants in India, both of which have
considered CDM benefits.
However, the Project Participant is requested
to justify the selection of the region, scale OK
and technology used for the demonstration of
common  practice  analysis. Further,
supporting documents needs to be provided
for the data used.
B.3.2. Are all assumptions stated in a transparent and/1/ DR/l  Please refer to B.3.1 cL3 OK
conservative manner? cL 4
cL5
CGARS
B.3.3. Is sufficient evidence provided to support the  /1/ DR/l Please refer to B.3.1 cL3 OK
relevance of the arguments made? cL 4
cL5
CARS5
B.3.4. If the starting date of the project activity is tef  /1/ DR/l The Project Proponent has selected 28 May
the date of validation, has sufficient evidence /2/ 2008 as the start date of the project activity,
been provided that the incentive from the CDM which is the date of signing of contract for
was seriously considered in the decision to supply of waste heat recovery system.
proceed with the project activity?
* MoV = Means of Verification, DR= Document Reviev= Interview
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Since the start date is prior to the date of web OK
hosting, Project Proponent is requested td==%
demonstrate that the CDM was seriously
considered in the decision to implement the
project activity.
Proj(_act Proponent is also requested toGL_7 OK
provide chronology of events under section
B.5 of the PDD and demonstrate the
continued real action to secure the CDM
along with project implementation.
B.4. Calculation of GHG Emission Reductions — Project
emissions
It is assessed whether the project emissions aated
according to the methodology and whether
argumentation for the choice of default factors aatlies
— where applicable — is justified.
B.4.1. Are the calculations documented according to the1/ = DR/I | The calculations are documented as per the OK
approved methodology and in a complete and applicable methodology AMO0024 version
transparent manner? 21.
B.4.2. Have conservative assumptions been used wheni/ DR/l The change in energy consumption/ton
calculating the project emissions? clinker needs to be monitored and considered
in the calculation of project emissions.
However, it is stated that there would not be
any change in specific energy consumption
for per ton of clinker production after the
implementation of the proposed projec OK
activity and is taken as zero. The Project
Proponent is requested to document energy
* MoV = Means of Verification, DR= Document Revigv= Interview
CDM Validation Protocol — Report No.2010-0330, res. B-12




DET NORSKE VERITAS

consumption in TJ/ton in the baseline ex-
ante, as per the methodology.

B.4.3. Are uncertainties in the project emission /1/ DR/l RefertoB.4.2 CARS6 OK
estimates properly addressed?

B.5. Calculation of GHG Emission Reductions — Baselin
emissions
It is assessed whether the baseline emissions tateds
according to the methodology and whether
argumentation for the choice of default factors aatlies
— where applicable — is justified.

B.5.1. Are the calculations documented according to th¢1/ DR/l The baseline emissions have been calculated
approved methodology and in a complete and 19/ as per the approved consolidated
transparent manner? 104l methodology AM0024 version 02.1.

In the baseline scenario, power equivalent to
125/ the net power generated in the project activity
135/ would have been generated by the new coal
fired captive power plant of the project
participant. The baseline emission has been
calculated as the product of the electricity
generated from WHRB, efficiency of the
plant and the emission factor of the coal
based captive power.
However the Project Participant is requested
to justify the selection of new coal based
plant as the identifiable generation source. CAR 3 OK
IPCC default value for carbon coefficient of
fuel is used though national values are
available for coal. Thus project proponent is
requested to consider the national value {6 iead
* MoV = Means of Verification, DR= Document Reviev= Interview
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carbon coefficient of fuel.

B.5.2. Have conservative assumptions been used when1/ DR/l Project proponent has used 30% efficiency
calculating the baseline emissions? 10/ for the baseline plant. The support_i:ng cLs OK
documents for the same needs to be provided.
B.5.3. Are uncertainties in the baseline emission /1/ | DR/l  Referto B.5.2 cL-8 OK
estimates properly addressed?
110/
B.6. Calculation of GHG Emission Reductions —
Leakage
It is assessed whether leakage emissions are s
according to the methodology and whether
argumentation for the choice of default factors aatlies
—where applicable — is justified.
B.6.1. Are the leakage calculations documented 1/ DR | The potential leakage due to construction and OK
according to the approved methodology and in a,,, fuel handling is negligible and can be ignored
complete and transparent manner? which is in line with the applicable
methodology AM0024 version 02.1.
B.7. Emission Reductions
The emission reductions shall be real, measur
and give long-term benefits related to the mitigat
of climate change.
B.7.1. Are the emission reductions real, measurable angh;y DR/l The project will result in emission reductions OK
give long-term benefits related to the mitigation over the baseline. Actual emission reduction
of climate change. will be inserted in the final validation report.
B.8. Monitoring Methodology
It is assessed whether the project applies an gppate
monitoring methodology.
B.8.1. Is the monitoring plan document_ed accordingto /1/ DR/ The monitoring methodology selected
the approved methodology and in a complete and complies with requirements of AM0024
* MoV = Means of Verification, DR= Document Revigv~ Interview
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transparent manner? /35/ version 02.1.
The PP is requested to update the monitoring
plan by including all the parameters required
by the monitoring methodology such AS-\p g
calorific value of fuel, oxidation factor etc. OK
B.8.2. Will all monitored data required for verification: /1/ | DR/l The monitored data will be retained and OK
and issuance be kept for two years after the end of preserved for up to 2 years after the crediting
the crediting period or the last issuance of CERs, period. Records will be maintained in
for this project activity, whichever occurs later? electronic and/or paper media.
B.9. Monitoring of Project Emissions
It is established whether the monitoring plan pd®& for
reliable and complete project emission data ovmeti
B.9.1. Does the monitoring plan provide for the /1/ | DR/ | Itis stated that there would not be any change
collection and archiving of all relevant data in specific energy consumption for per ton of
necessary for estimation or measuring the clinker production after the implementation
greenhouse gas emissions within the project of the proposed project activity and is taken
boundary during the crediting period? as zero.
The change in energy consumption/ion
clinker needs to be monitored and considered
in the calculation of project emissions.
However, it is stated that there would not pEARS OK
any change in specific energy consumption
for per ton of clinker production after the
implementation of the proposed project
activity and is taken as zero. The Project
Proponent is requested to document energy
consumption in TJ/ton in the baseline ex-
ante, as per the methodology.
* MoV = Means of Verification, DR= Document Reviev= Interview
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The Project Participant is requested to clarify
how the auxiliary consumption of the WHRU ¢ g | ok
is accounted and whether there will be
additional power consumption due to the
project activity in areas such as gas cleaning.

B.9.2. Are the choices of project GHG indicators /1/ DRIl Co, is the only project GHG indicator and OK
reasonable and conservative? the same has been accounted for.

B.9.3. Is the measurement method clearly stated for eagty DR/l | please referto B.9.1 CAR G OK
GHG value to be monitored and deemed 13/ CL9
appropriate?

B.9.4. Is the measurement equipment described and 1/ DR/l  please referto B.9.1 CAR S OK
deemed appropriate? 13/ CL9

B.9.5. Is the measurement accuracy addressed and 1/ DR/l  please referto B.9.1 CARS6 OK
deemed appropriate? Are procedures in place N, cL9
how to deal with erroneous measurements?

B.9.6. Is the measuremeintterval identified and /1/ DRI/l  please referto B.9.1 CAR 6 OK
deemed appropriate? 13/ cLQ

B.9.7. Is theregistration, monitoring, measuremeanid = 1/ DR/l = please referto B.9.1 CAR 6 OK
reporting procedure defined? 13/ cL g

B.9.8. Are procedures identified fanaintenancef 11/ DR/l | please refer to B.9.1 CARS6 OK

monitoring equipment and installations? Are the/3/

calibration intervals being observed?
B.9.9. Are procedures identified for day-to-day records'1/ DR/l | please refer to B.9.1 CAR 6 OK
handling (including what records to keep, storag8/ cL9

* MoV = Means of Verification, DR= Document Revievi= Interview
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area of records and how to process performance
documentation)

B.10.Monitoring of Baseline Emissions

It is established whether the monitoring plan pdaa for
reliable and complete baseline emission data avee.t

B.10.1Does the monitoring plan provide for the /1 DRI  Yes. The monitoring plan provide for the OK
collection and archiving of all relevant data collection and archiving of all relevant data
necessary for determining baseline emissions necessary for determining baseline emissions.
during the crediting period?
B.10.2 Are the choices of baseline GHG indicators 11/ DR/l | CO; is the only baseline GHG indicator and OK
reasonable and conservative? the same has been accounted for.
B.10.3Is the measurement method clearly stated for edth | DR/l Yes OK
baseline indicator to be monitored and also
deemed appropriate?
B.10.4Is the measuremeatuipmentescribed and 11/ DR/l Yes OK
deemed appropriate?
B.10.5ls the measurementcuracyaddressed and 11/ DR/l | The project proponent is requested to provider 19 OK
deemed appropriate? Are procedures in place on the accuracy of the monitoring equipment,
how to deal with erroneous measurements? measurement interval of the baseline data and
the calibration interval of the instruments in
the PDD.
B.10.6ls the measuremeimterval for baseline data 11/ DR/l | Please refer B.10.5 cL10 OK
identified and deemed appropriate?
B.10.7ls the registrationmonitoring, measuremeand  /1/ DR/I = Please refer B.10.5 CL10 OK
reporting procedure defined?
* MoV = Means of Verification, DR= Document Reviev= Interview
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B.10.8Are procedures identified fanaintenancef 11/ DR/l | Please refer B.10.5 cL10 OK
monitoring equipment and installations? Are the
calibration intervals being observed?
B.10.9Are procedures identified for day-to-day records'1/ DR/I | Please refer B.10.5 cL10 OK
handling (including what records to keep, storage
area of records and how to process performance
documentation)
B.11.Monitoring of Leakage
It is assessed whether the monitoring plan provifbes
reliable and complete leakage data over time.
B.11.1Does the monitoring plan provide for the /1/ DR/ The potential leakage due to construction and OK
collection and archiving of all relevant data fuel handling is negligible and can be
necessary for determining leakage? ignored.
B.12.Monitoring of Sustainable Development Indicators/
Environmental Impacts
It is assessed whether choices of indicators aasorable
and complete to monitor sustainable performancer
time.
B.12.1ls the monitoring of sustainable development | /1/ DR/I | The DNA of India mandates spending 2% of OK
indicators/ environmental impacts warranted by revenues from the sale of CERs for
legislation in the host country? sustainable development of the local area.
B.12.2Does the monitoring plan provide for the 11/ DR/l The PDD broadly describes how the PREAR9 OK
collection and archiving of relevant data _ proposes to spend the money for sustainable
concerning environmental, social and economic development. However, it is not included in
impacts? the monitoring plan.
B.12.3Are the sustainable development indicators in ling DR/l | please refer to B.12.2 CAR9 OK
* MoV = Means of Verification, DR= Document Reviev= Interview
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with stated national priorities in the Host
Country?

B.13.Project Management Planning

It is checked that project implementation is prdype
prepared for and that critical arrangements a
addressed.

B.13.1ls the authority and responsibility of overall /1/ | DR/l Yes the authority and responsibility of OK
project management clearly described? overall project management has been
described clearly.
B.13.2Are prO(_:edures identified for training of 11/ DR/l | Yes, procedures for training of monitoring OK
monitoring personnel? personnel have been identified.
B.13.3Are procedures identified for emergency /1 DR/l  There are no emergencies which might lead OK
preparedness for cases where emergencies can to unintended emissions.
cause unintended emissions?
B.13.4Are procedures identified for review of reported /1/ DR/l | Yes procedures for review and internal audits OK
results/data? have been identified.
B.13.5Are procedures identified for corrective actions iry1/ | DR/l  Please refer to B.13.1 OK
order to provide for more accurate future
monitoring and reporting?
C Duration of the Project/ Crediting Period
It is assessed whether the temporary boundariéseoproject are
clearly defined.
A.  Are the project’s starting date and operational /1/ | DR/ | The project proponent has selected 1 April OK
lifetime clearly defined and evidenced? 2010 or date of registration, whichever is
* MoV = Means of Verification, DR= Document Revigv= Interview
CDM Validation Protocol — Report No.2010-0330, res. B-19




DET NORSKE VERITAS

later as the start date of the crediting perio

The lifetime of the project is stated to be
years which is reasonable for such projects

d.

20

D.

B. Is the start of the crediting period clearly define /1/ DR | The start date of crediting period has been OK
and reasonable? fixed as 1 April 2010 which is tentative date
of commissioning or on registration with
UNFCCC whichever is later
D Environmental Impacts
Documentation on the analysis of the environmentakcts will
be assessed, and if deemed significant, an ElIAGIheuprovided
to the validator.
D.1.1. Has an analysis of the environmental impacts of /1/ = pr/I Yes, the environmental impacts of the project OK
the project activity been sufficiently described? /12// activity have been described adequately.
13/
D.1.2. Are there any Host Party requirements foran  /1/ pRr/I | The EIA for the project not required as per OK
Environmental Impact Assessment (EIA), and if /12/ the Host Party legislation.
yes, is an EIA approved?
D.1.3. Will the project create any adverse environmentdl/ DR/l | There are no negative environmental impacts OK
effects? due to the project activity.
D.1.4. Are t_ransbo_undary envirqnmental impacts 11/ DR/l The project being a waste heat recovery OK
considered in the analysis? project, transboundary environmental
impacts are unlikely.
D.1.5. Have identi_fied envirpnmental impacts been | /1/ DR/l No environmental impacts due to the project OK
addressed in the project design? activity have been identified.
D.1.6. Does the project comply with environmental /11 DRIl Yes. The clearance for the project from the OK
* MoV = Means of Verification, DR= Document Revigv~ Interview
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legislation in the host country?

110/

local Pollution control
provided for verification.

board has been

E Stakeholder Comments

The validator should ensure that stakeholder contsnleaive beet
invited with appropriate media and that due accobat beer

taken of any comments received.

E.1.1. Have relevant stakeholders been consulted?  /1/ DR/l | Local stakeholders were consulted by OK
115/ seeking comments on the project activity, by
116/ sending out letters dated 12 January 2005
E.1.2. Have appropriate media been used to invite | /1/ DR/l | Letters dated 12 January 2005 were sent to OK
comments by local stakeholders? the selected local stakeholders inviting
comments on the project activity.
E.1.3. If a stakeholder consultation process is required1/ DR/l Stakeholder consultation is not mandated by OK
by regulations/laws in the host country, has the the Indian DNA.
stakeholder consultation process been carried out
in accordance with such regulations/laws?
E.1.4. Is a summary of the stakeholder comments 11/ DR/l A summary of the stakeholder comments OK
received provided? received provided in the PDD.
E.1.5. Has due accour_1t been taken of any stakeholder1/ DR/l | The stakeholders have genera”y appreci ated OK
comments received? the BCL’s initiative in taking up the CDM
project.
* MoV = Means of Verification, DR= Document Reviev= Interview
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Table 2b: Additional requirements checklist for VVM version 1 (EB 44)

Checklist question Ref MoV Comments Draft Final
Concl. | Concl.
A. Letter of approval 849
A.1.Is the LoA received directly from the DNA or /1/ DRI/l Host Country Approval letter needs to b6AR2 OK
through the project participant. provided for verification. The voluntary
participation of the project needs to be
confirmed against the letter of approval from
the DNA
B. Project design 864
B.1.Does the PDD describe the CDM project activity /1/ DR/l  Yes OK
with all relevant elements in a transparent and
accurate way?
B.2.Has the CDM project activity at the start of the | /1/ DR/l | The project activity has been constructed OK
validation been constructed or does the CDM before the start of the validation.
project activity use existing facilities or
equipment?
B.3.Is the project a large scale project, a small scale /1/ DR/l  The project is a large scale project. O s OK
project with average annual emission reductions visit has been carried out on 9 October 2009.
above 15 000 tonnes or a bundled small scale
project? Has on-site visit been carried out?
B.4.Does the project activity involved alteration of /1/ DR/l  The project does not involve any alterataf OK
existing installations? If so, have the differences existing installations.
between pre-project and post-project activity been
clearly described in the PDD?
C. Project emissions not addressed by the methodolog¢  §76
C.1.Does the methodology describe all project /1/ DR/l Yes. The methodology AM0024 vep2.1 OK
* MoV = Means of Verification, DR= Document Reviev= Interview
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emission source for the project activity that describes the calculation of project emissions
contributes all 1% of the emission reductions? from the difference in the specific
Sources that the methodology considers not to take consumption of energy per MT of clinker
into account are not relevant (e.g. cement and iron production before and after the implementation
consumption for building hydropower plants). of project activity.
D. Documentation of baseline emissions 886
D.1.Documentation of the baseline determination: 11/ DR/l  Baseline determination has been done phppe OK
* Allassumptions and data used by the project with reasonable data. All assumptions and data
participants are listed in the PDD and related used by the project participants are listed in the
document to be submitted for registration. The data PDD and all the data are properly referenced.
are properly referenced. All documentation is relevant as well as
» All documentation is relevant as well as correctly correctly quoted and interpreted. Project has
quoted and interpreted. got clearance from state pollution control
* Assumptions and data can be deemed reasonable board. The methodology has been correctly
¢ Relevant national and/or sectoral policies and applied to identify what would occur in the
circumstances are considered and listed in the absence of the proposed CDM project activity.
PDD.
* The methodology has been correctly applied to
identify what would occurred in the absence of the
proposed CDM project activity
E. Documentation of the calculations 891
E.1.Algorithms and/or formulae used to determine . /1/ = DR/l K Formulae used to determine emission OK
emission reductions reductions has been sourced correctly from the
E.2.All assumptions and data used by the project methodology AM0024 ver 02.1 Al
participants are listed in the PDD and related assumptions and reasonable data used b/ the
document submitted for registration. The data are project participants are listed in the PDD and
properly referenced all the data are properly referenced.
E.3.All documentation is correctly quoted and
interpreted.
E.4.All values used can be deemed reasonable in the
context of the project activity
* MoV = Means of Verification, DR= Document Reviev= Interview
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E.5.The methodology has been correctly applied to
calculate the emission reductions and this can be
replicated by the data provided in the PDD and
supporting files to be submitted for registration.

F. Implementation of the monitoring plan §122c
F.1.How were the plans for implementation ofthe = /1/ = DR/l A The BCL management has established QA/QC OK
monitoring plan, data management, QA/QC procedures for data monitoring and data
procedures assessed? To what extent can the management. The emission reductions by the
emission reductions achieved by the project by project activity can be achieved at full extent
monitored ex-post and verified later by a DOE? by monitoredex-postand verified later by a
DOE.
G. CDM consideration prior to starting date
G1.The prior consideration of CDM for the project /1/ DR/l Yes, please refer section 4.5.1CDM OK

consideration and real action to secure CDM

activity complies with EB 41 annex 46. ¢ 1act _
statusunder additionality discussion

* MoV = Means of Verification, DR= Document Revievi= Interview
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Draft report clarifications and corrective Ref. to Summary of project owner response Validation team conclusion
action requests by validation team checklist
guestion in
table 2
CAR1 A21 Project participant wishes to clarify thabK.
During the site visit, it was observed that Birla Corporation Limited (BCL), the The official website of BCL and the annual

Chanderia complex of BCL consists of two

cement plants under the entities Birla Cem
Works and Chanderia Cement Works and
Captive power plant under Chanderia Power.

also seen that the order for the project actigty i

ent
the
tis

placed by Birla Corporation Limited. The Project

Participant is requested to detail in the PDD

the

arrangement between the different entities with

respect to the project activity and CERs. PP is
requested to provide copy of the agreem
between the entities for the project activity.

als
ent

flagship Company of the M.P.Birla Grol
has a number of cement manufactur

plants in different parts of India. Birlaaities of BCL
fia '

Cement Works (BCW) and Chande

Cement Works (CCW) are among these

cement plants owned by BCL and they
no separate company (please refer to
following web-link:
http://www.birlacorporation.com/cementfr
me.html). Project participant would like
add that the Management of BCL h
approved the project considering CDO
revenue which is evident from the extra
of the minutes of meeting of the Board
Directors dated 31st January, 2008. So
amply clear that BCL holds the ownersh
of BCW and CCW as well as any reven
accrued from sale of issued CERSs.

lF?eport /7] of the BCL have been verified|to
nfirm that BCW and CCW are the

ACAR 1 is closed
the

a
[0
as
M
cts
of
tis
Nip
ue

CAR 2
Host Country Approval letter needs to
provided for verification. The voluntan

participation of the project needs to be confirn
against the letter of approval from the DNA

A.2.2
2.3
néd4.1

The project participant i.e. Birla
Corporation Limited) has received the H
Country Approval, conveyed throug
Ministry’s letter no 4/9/2009-CCC date
30" November 2009, for the CDM proje
namely ‘utilization of the thermal energ
content of the waste gas of clinker coqg
and pre heater for power generation g
cement plant in Rajasthan’. The same
confirming the voluntary participation ¢

OK.

DSthe project participant has submitted the
g::CA letter no 4/9/2009-CCC dated 30

ovember 2009 /33/ for verification.
urther, the issue of HCA for the project
Mactivity has been evidenced from the
IPdfficial web site of MoEF, the DNA o
U\ dia

cE

IS
yfhttp://cdmindia.nic.in/cdmindia/projectList.
jsp?search=seargh
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Draft report clarifications and corrective Ref. to Summary of project owner response Validation team conclusion
action requests by validation team checklist
guestion in
table 2
the project. For verification the soft copy |[0f AR 2 is closed.
the same is submitted to the DOE.
Cﬁ\R 3 odol g f B.1.2 In accordance with the methodology one @iK.
The methodology permits consideration of ne the broad categories of options could i .
fossil fuel based CPP Only if there is increase %\21 considered during baseline selection bﬂ|'1€kBCL has I.rt"tlatefd %Cctl\(/)\? t? expaggo
demand for the electricity. The Project ParticipaBt2.2 ) L . . clinker -capacity - o from
; o ; Supply from existing capacity or in case|dfiT/day to 4050 MT/day. This has been
is requested to justify the selection of new gogls 3 . . o )
based plant as the identifiable generation sour¢e. increase of energy de_mand expansion vnérlfled_ from the technical offer of A-Te
B2.4 captive power generation source, if onblalaysia of dated 23 February 2007 /25/.
B2.6 exists; and’ The increase in capacity of CCW plant
BE1 Birla Corporation Limited, Chanderiya unif2d t0 increased demand for electricity for

comprises of two cement manufacturi
unitsi.e. Birla Cement Works (BCW) an
Chanderiya Cement Works (CCW
Initially the combined capacity of these tv
units was about 1.848 million ton of clink
per annumi(e. 1.188 million ton of clinker
per annum from CCW and 0.66 million t
of clinker per annum from BCW)

nlinker production as well as grinding and
dgacking sections.

).
"ince the existing coal based captive power

Fls unable to meet even the present
electricity requirement, consideration of| a

Thereafter project participant undertook 1
CCW up-gradation plan in which the sal

had been upgraded to 1.3365 million tor| §Preadsheet /20/ for calculation of the
clinker per annum. And the same led tg Rfojected electricity requirement after
substantial increase in electricity demand §§mmissioning of the CCW capacity

well.

During the inception of the project activity
project participant estimated the demand|{fgAR 3 is closed.

electricity of the plant considering CC

up-gradation scheme. Although project
participant has an existing captive thermal
power plant (TPP), it was capable to cdter

"Mew coal based plant as the identifiaple
h%eneration source is justified.
BCL has submitted revised PDD /1/ and the

enhancement project for verification.
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

the demand partially. In view of th
balance electricity requirement projg
participant assessed all probable electri

the
considered during the decision making:

() Install a new fossil fuelig. coal)

based power plant as an extensjon
of the existing captive power plant

(ii) Install a waste heat recovery bag

power plant and meeting rest of the

demand through grid

The above justifies the consideration of a

new coal based power plant (as
extension of new coal based power plant
an identifiable generation source.

city
generation/supply sources. Following are
realistic and credible alternativies

S
ct

ed

an
as

CAR 4
The methodology requires identification of
current electricity supply and demand base
from the electricity demand of the cement wor

B.2.1

hg 22
ne
K8.2.3

other local loads and the baseline generation fr@m 4

the existing CPP(&wment, ELoap and EGrexist)
using the data of at least the two years prioh&
start date of the project. However in PDD, th
parameters are not derived as per the require
of methodology. The project participant

requested to provide spreadsheet for

calculation of Egvent, ELoap and EGrexist along

tB.2.6

ese

ment
is
the

In accordance with the guidance provid
in the methodology
Supply side —:

- 'Ecement @and Eoap are the electricity
demand of the cement works and ot
local loads, which should be includé

oK.

The PP has estimatEéEMENT EGATEX|5Tand
considering the increase in electric
hdemand consequent to the clinker capal
r@nhancement project at CCW, which is

in the Project Design Document for
least two years prior to the start d
of the project

projection of these demands over thgvo year data of Ecevens
crediting period should be presentetEGarexstare presented in the revised PI

aper the methodology. The &p Is
@stimated based on the electricity me

ELoap and

ty
city
as

ter

activity. Ex antereading for the past two years. The actual

DD
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

with the supporting data.

The meter records and production pl
of the cement works and load des
data of the cement works can be u

for this estimate as can the data for

other local loads (if any);’
As mentioned earlier (response to CAR

because of the capacity augmentation thegg o the technical offer from A-Tec f

will be an increase in electricity demand
the plant. That is why &wvent has beer
derived from the metered historical reco
(to determine the electricity consumpti
pattern i.e. specific electricity consumpti

of several section of the plant) and future

production plan of the cement wor

following the methodological guideling.
Whereas Eap has been determined solely
based on the metered historical records of

the other load as no such changes
expected to be happened during

crediting period. The detail spread sheet
calculation of Egwent and Eoap has

already been submitted to the DOE along

with the supporting document.
Demand side

- ‘Egatexist IS the baseline electricit
generation of the existing capti
power plant (if existing). Productio
data for at least the two years prior
the start date of the project activi
should be included in the Proje

afl/ the spreadsheet for estimation
doaseline electricity consumption /22/.
sed

The supporting data provided for t
Cflculations — electricity bills /6/, plar
$écords for yearly power consumption d

ieapacity up-gradation of CCW /43/ we

verified.
ds .
HEAR 4 is closed.

olpi

Ks

are
the
for

y

=)

to
Ly

of

nt
ata
pr

ct
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

Design Document. Ex ante projecti

of production capacity for the crediting

period too should be included. T

production records and plan of th

ne
e

captive power plant can be used for

this estimate’

Electricity generation data of the existi
29.8 MW captive thermal power pla

g
nt

(TPP) for the last two years prior to the start

date of the project activity has be

en

presented in the Project Design Document.

However the ex-ante projection of &Fexist

has been made based upon the design

capacity of the plant, plant load factor

(determined based upon historical da

1a),

auxiliary consumption (determined based

upon historical data) following th

guideline of the methodology.

e

CARS5
In line with the applicable methodology AMOO0?
version 02.1; the option with the highest IRR
the baseline scenario for waste heat recovery
electricity supply to the cement works. Thus

PP is requested to do the IRR analysis insteg
levelised cost analysis.

B.3.1
P4
is
and
the
d of

As per the applicable
needs to identify
options for waste heat utilizations under

guidance provided in 1.A. and source

electrical energy supply for the cement
plants under the guidance provided in 1

Furthermore it is also recommended
consider the
options.

- Supply from grid;

- Supply from existing capacity or in

technically feasib|

following as electricity

methodolog®K.
AMO0024 version 02.1 project participa

PbP revised the financial indicator
@lemonstrate the investment compari
Igom levelised cost analysis to IRR
ccordance to the methodology. The P
M1/ and spreadsheet for financial analy

'toere revised accordingly /20/.

CAR 5 is closed.

to
50N
in
DD
sis
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response Validation team conclusion

case of increase of energy demand

expansion of captive power generation

source, if one exists;’

Following the above guidelines under

‘Identification of the baseline scenaribof
the applicable methodology AMO0024

version 02.1 project participant has short

listed the following alternatives/options

- Scenario 1) Proposed project activjty
not undertaken as a CDM projgct

activity

- Scenario 2) Releasing the waste heat
(available after type 1 waste heat
utilization) to atmosphere in absence of

the project activity and meeting the
power demand by generating
electricity in new fossil fuel (i.e. coal)

based power generation system (ag an

extension of existing TPP)

As the methodology recommends choosing
the option with highest IRR as the baseljne
scenario for waste heat recovery and

electricity supply to cement works, IRR
analysis for rest of the two optionge(

scenario 1 and scenario 3) has been
presented herewith concluding scenario 2 as
the baseline scenario (as asked by the DOE

as well).

CAR 6
The change in energy consumption/ton clin

B.4.2
ker

In line with the methodology AM0024, Ver

OK.
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Draft report clarifications and corrective Ref. to Summary of project owner response Validation team conclusion
action requests by validation team checklist

guestion in

table 2
needs to be monitored and considered in |ther 3 02.1 project participant needs to compute
calculation of project emissions. However, it ié 91to the project emission following equation Kf‘he roiect  particioant  revised  the
state_d. that there Would_not be any chan_ge n’ 4 (as per the project design document). monitoﬂné plaﬁ inp ine  with the
specmc_energy consumption for per ton of clinkd3.9.9 Here project participant needs to fix thethodology, by including the change ’in
production after the implementation  of the ‘pre-project energy consumption per Uninergy conSl,Jmption/ton clinker. The same

proposed project activity and is taken as zero.

The

Project Proponent is requested to document

energy consumption in TJ/ton in the baseline
ante, as per the methodology.

ex-

output of clinker (i.e. Elg) in the project
design document based upon a combinag
of ex-ante design estimate of enel
consumption plus available measured d
(as instructed in the methodology). T
same has been provided in the proj
design document in accordance with
guidance of the methodology.

Here the éx-post energy consumption p
unit output of clinker for the given year ‘y|
(i.e. Elpy) will be monitored during the
crediting period.

However as per equation no 10
mentioned in the project design docume

project participant needs to provide the

design estimate of change in ene
consumption of'f clinker kiln (AEI) during
computation of the ex-ante projg
emission.

As per the technology supplier of t
project activity there would not be ar
change in energy consumption in each |
of BCW and CCW during clinke
production under the project activity. Th
is why the design estimate of change

is included in the revised PDD /1/.
tion

ay

dAR 6 is closed.

he

ect

the

er

%

as
nt)

)%

ct

ne

ny
iln

at

n
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Draft report clarifications and corrective Ref. to Summary of project owner response Validation team conclusion
action requests by validation team checklist
guestion in
table 2
energy consumption of’iclinker kiln (.e.
AEL) has been taken as zero at this stage.
CAR 7d it value f ] ; . ?.5.1 In accordance with the suggestion provig@K.
IPCC default value for carbon coefficient of fye by the DoE, national value for the carbp .
is used though national values are available| for dioxide coefficient (tC@ TJ) of fuel has B.P _has rew_sc_ed the value of the carbon
; ; . ) dioxide coefficient of fuel used from IPCC
coal. Thus project proponent is requested to been used. The PP wishes to clarity thgbta it value to national value in the PDD
consider the national value for carbon coefficient national standard values for carbon diox .
f fuel - 7171/ and CER calculations /24/.
0 : coefficient (tCQ/ TJ) of fuel used in _
clinker making as well as in captive therm&AR 7 is closed.
power plant have been considered (for
Emission Reduction calculation for the
project activity as per the approved
Methodology.
CﬁR 8 . date th IB.8.1 The monitoring plan provided in the PDD i©K.
The PP is requested to update the monitoring plan revised to include all the parameters to - ,
by including all the parameters required by the monitored. Yhe pf;]rameterstreqU|red toﬂk])e dmlonltored as
monitoring methodology such as calorific value of _perl q ; . m?hnl oring i metho IO ogyf tarnre
fuel, oxidation factor etc. Included In the monitoring plan o €
revised PDD /1/.
CAR 8 is closed.
CAR 9 B.12.2 Since the Approved MethodologyOK.

The PDD broadly describes how the PP prop
to spend the money for sustainable developm
However, it is not included in the monitoring pldg

K23
in.

considered for the project activity does |
allow the revenue spending for sustaing
development to be included in t
Monitoring Plan, it is not mentioned
Section B.7.1 of the PDD. Instead the sd
has been included in Annexure- A of t
PDD.

'Fhe proposed utilization of CDM revenue

6r sustainability development has begen
¥ncluded in the Annexure-A of the revised
EquDD 1.

he
CAR 9 is closed.

CL1
The PP is requested to include the waste heal

A.l.2
t gas

In accordance with the suggestion made
DOE waste heat gas sources, cap

oK.

tive

CDM Validation Protocol — Report No. 2010-0330, rév.0

B-32



DET NORSKE VERITAS

Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

sources, captive power plant and the local
also in the project boundary, in line with t
methodology. Schematic diagram of the proj
activity is to be included in the PDD and ¢t
capacities of the kiln clearly stated.

grid
he
ect
he

thermal power plant and local grid has bg
included in the project boundary. T
required changes have also been mad
the schematic diagram.

As mentioned earlier there are two clink
manufacturing units in  the  Birl
Corporation Limited, Chanderia Unit. Th
capacities of each unit are mentioned bel

Chanderia Cement Works (CCW):

1 kiln — 4050 ton of clinker per day
1336500 ton of clinker per annu
(considering 330 operational days [
annum).

Birla Cement Works(BCW):

2 kilns — 1000 ton of clinker per day f
each of the kiln or 330000 ton of clinker f
annum for each of the kiln (considering 3
operational days per annum).

The same has also been mentioned in
Project Design Document as suggested
the DOE.

¥ the revised PDD /1/, waste heat gas
8ources, captive thermal power plant and
Fld@al grid have been included in the project
boundary. A schematic diagram of the
diroject activity has also been provided|in
athe revised PDD.

e
O&IL 1 is closed.

DI
m
her

pr
er
30

the
by

CL2

The project proponent is requested to provide
training and maintenance schedule of the WHE
and turbine generators.

A.3.3
the
RBS

The training schedule has already bs
mentioned in the technical scheme provig
by the technology supplier. The same

been provided to the DOE to substanti
the same. However regular maintenal

will be carried like any other power plant,

(i.e. once in a year).

2 &K

18 chnical scheme of Dalian /3/ details
1?1%ining schedule for the project activity.
Bifhe proposed regular annual maintenance
'S€hedule is appropriate for the project
Nhctivity.

CDM Validation Protocol — Report No. 2010-0330, rév.0

B-33



DET NORSKE VERITAS

Draft report clarifications and corrective Ref. to Summary of project owner response Validation team conclusion
action requests by validation team checklist
guestion in
table 2
CL 2is closed.

CL3 A3.1 ‘Supporting documents for all tHeOK.
The p_roject participant is_ requested to_clarify the s > input parameters used’ PP decided to use IRR instead of the
following points regarding the levelised C(SA33 The same has been provided to the DOElavelised cost analysis as the finangial
analysis: h support each of the parameter used duringlicator to demonstrate the investment
> Supporting documents for all the input unit cost of generation computation. comparison analysis, in accordance to [the

parameters used - The requirement of power import fr etho_dolog_y. The PDD /1/ and spreadskeet
> The requirement of power import from the grid in the project scenario neeg®’ financial —analysis were  revised

the grid in the project scenario needs to| be to be justified considering the averag@ccord'ngly'

justified considering the average import import during the past 3 years will be

during the past 3 years will be more than more than offset by the generaﬂa%upporting documents for the inplut

offset by the generation from the WHR based from the WHR based power. parameters were provided for verificatibn

power. During the inception of the project activinand the same is referred to in the
> The reasons for estimating very low PLF project participant estimated the demand|fepreadsheet for financial analysis /20/.

for the WHR based power plant needs to| be electricity of the plant considering CCW

substantiated. up-gradation scheme. Although project o )
> The discrepancy in capacity of the new participant has an existing captive therm I?IT‘:‘ ﬁ:ifég‘;gy ]f:gmar:g;f igrl_i 2%%%”?8 'g

CPP needs to be clarified. In the spreadsheet power plant (TPP) of 29.8MW capacity, i d ith th Y dati f

it is stated to be 8 MW at one place and [7.3 was capable to cater the demand partiglRwards, with the upgradation of the

MW at the other place In view of this balance electricityclinker production capacity of CCW fro

_ p” ' _ requirement project participant assessed a#00 MT/day to 4050 MT/day. The

> Basis for calorific value and price of cogl probable  electricity ~ generation/supplproduction plan shows that with the
> The details of project and baselihe sources. After the investment comparigdAcrease in demand for electricity, even

investment cost analysis it was found out that sourcing th@fter commissioning the project activity,
N Details of import of power from the grid balance electricity from new coal bgsgtﬂnpor_ts from the grid will continue. Th

or the past 2 vears and s cost power plant (as an extension of the existir} chnlcgl offer from A-Tec Asia Sdn. Bhd, ,

P y captive thermal power plant) would be thi¥alaysia dated 23 February 2007 for

> Basis for using station heating rate |of most financially attractive option availabjé/Pgradation of CCW plant /25/ and the

2867 kcal/lkWh needs to be substantiated

to the project participant. So it can

gpreadsheet for estimation of electri

ity
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Draft report clarifications and corrective Ref. to Summary of project owner response Validation team conclusion
action requests by validation team checklist
guestion in
table 2
> Basis for the auxiliary power concluded that in absence of the projecbnsumption /1/,/24/ were verified.
consumption, O&M costs and interest rate|on activity project participant would have gope
loan for the new coal based power plant. Frpm

Continuation of CL 3

In sensitivity analysis, PP is requested to cateula

at what point of variation the input parameters
project IRR crosses the baseline IRR and jus
why this variation is not possible.

the
tify

the above it is evident that project activjty Ne ¢ _ )
d#etailed in the technical scheme provid

is displacing the electricity generated by
identifiable generation source.g, a new
coal based power plant) not the electrig
being imported from grid.

- The reasons for estimating very Iq

PLF for the WHR based power plan

needs to be substantiated.

The technology penetration of waste h
recovery based power generation syster
cement plant in India is almost nil becal
of the associated uncertainties related
waste heat availability from pre heater &
cooler gas. Furthermore the Iq
temperature of these gases along
frequent fluctuating operational paramet
makes the project activity more difficu
The technology supplier has designed
system in such a way so that it could util
every part of waste gas for

ze
pow

generation even if the same is not availa%%
1

throughout the year, like the power pld
would be able to generate the rated caps

of 7.5 MW only if the mills are off which

happens 4 hours per day only with all id

operating conditions. Furthermore because

tyhe design basis of the project activity

by Dalian /3/, which states that WHRB u
ityill generate 5.8 MW for 20 hours a d
when part of the waste gas will be used

@ower for 4 hrs a day when the pre-hea
re not in operation. Further the supp
guarantees 98% of the operating time of
eaément kiln and 80% waste gas availabi

geaintenance problems associated with
WHRB units in cement plants.
irneéchnical scheme of Dalian /3/ is verified.
w
vith
wRP has corrected the discrepancies in

HRDD /1/ to 7.5 MW.

e supporting documents provided for
lowing input parameters were verified:

city Calorific value of coal (technical offg
from Cethar Vessels /10/)

Cost of coal used for power generat
(Cost sheet of power plant /19/)

||

of the associated intricacies with Ki

re-heating the raw materials and 7.5 M

nfactor considering various operational 3

THh

is
ed
nit
Ay
for
W
ers
ier
the
ity
nd
the
e

tcapacity of the project activity stated in the

=

In
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

operation the operating
fluctuates frequently which would be

hindrance against rated capacity power
on and off
Here are those fluctuating’

generation both in  mill
conditions.
parameters (identified by the technolg

supplier) :

1. Variation in clinker production- Th
power system is designed even
handle the quantum of waste d

equivalent to the maximum clinker

production capacity of the CCW Kiln
i.e. 4400 tpd while

production there will be less waste d
generation and
power generation.

2. Variation in temperature of hot 4
coming from clinker cooler to th
waste heat recovery system for poy
generation.

3. Variation in temperature of flue ga
coming from pre heater to the was
heat recovery system for pow
generation.

4. Variation in ambient temperature

Influence of each of these parameters
electricity generation figure has be]
illustrated in detail with mathematic

parameters

the average®
production rate is 4050tpd. With less

subsequently e

Investment cost
a  estimate prepared by Cethar Vess
128/)

aqy Cethar vessels /10/)

* Details of import of power from th
grid for the past 2 years and its ¢
(electricity bills /6/)

Station heating rate (technical off
from Cethar Vessels /10/)

11°)

to
as

Auxiliary power
(technical scheme of Dalian /3/)

O&M costs (Board note /2/)

Interest rate on term loan (Week
statistical statement of RBI /42/)

as
2SS
L]

ir
e
véroject proponent has done the base
sensitivity analysis by variation of proje
cost, grid power tariff, O&M costs an
1S :

Lower generation from waste gas /20/.
ea) The IRR touches the baseline IRR
29.91% if the project cost decreases
39.12%. Since the project activity is ung
implementation stage and the act
Mlvestment cost incurred so far verifi
Eftom the purchase orders provided /

(Board note /2/,

Cost of baseline plant (offer from

consumption

ly

line
ct
d

of
by
er
Lal
ed
D7/

Akotals INR 443.5 million, (68.23% of th
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

equations in the technical scheme (provi

by technology supplier). In this context then investment cost is not possible.

technology supplier has suggested

consider 80% waste gas availability fact

(considering the influence of each of f{
parameters mentioned above) wh
computing the annual electricity generati
figure (refer to the section ‘design indexg
in the ‘technical scheme’). To substanti
the above the ‘technical scheme’ has b
submitted to the DOE.

- ‘The discrepancy in capacity of the n¢
CPP needs to be clarified. In t
spreadsheet it is stated to be 8 MW
one place and 7.3 MW at the oth
place.’

8 MW is a typographical error. The sa
has been corrected and submitted to DO

- Basis for calorific value and price of

coal

The calorific value of coal has be¢
considered as recommended by

technology supplier of the coal based po
plant. To substantiate the same, th
techno-commercial offer has bef
submitted to the DOE.

As the coal with almost similar calorifi
value is used in the existing captive pov

dedtimated cost). Thus the 39.12% reduc

B With the plant load factor increased
h 4.25%, the project
iISaseline IRR of 29.91%. The plant lo
Factor of 80% considered in the financ
. gnalysis is based on the technical schg
%Bovided by Dalian /3/. With the PLF
5 0%, the IRR improves only to 23.41
THus the 64.25% increase in PLF is
possible.

BW

&) The project IRR improves to th
applied baseline IRR of 29.91% if tl
eariff increases by 64.25%. Howeve
since the IRR is calculated on the bg
nef savings with respect to the g
Epower, the increase in tariff will alg
result in similar improvement i

o

:'\1Nill not have impact on the sensitivi

tr{:\enalyss

VB with the O&M costs reduced by 100¢
&he project IRR improves to 20.1% on

Eince the maintenance is an integral par
any well run company, it is not possible
creduce the O&M costs by 100%.

ver

baseline IRR. Thus the increase in tar

ion

by

IRR touches the

ad
al
sme
pf
0.
not

e
ne
B,
1SiS
id
o}
n
iff
Ly

ly
t of
to

plant, cost of the same has been used dy

ring
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

financial computation. To substantiate 1
same plant's audited cost sheet has h
submitted to the DOE.

- ‘The details of project and baselir
investment cost’

heL 3 is closed.
een

e

The baseline investment cost has bgen
suggested by the technology supplier. Their

techno — commercial offer has be

en

submitted to the DOE. The project cost has
been estimated during project approyal
stage in presence of external consultants
considering their suggestion and the same

has been presented to the Board
approval. To substantiate the same
relevant Note to Board has been preser
to the DoE.

- Details of import of power from th
grid for the past 2 years and i
cost

The electricity bills for the past two yea
have been submitted to the DOE.

- ‘'Basis for using station heating rate
2867 kcallkWh needs to |
substantiated’

The same is suggested by the technol
supplier. To substantiate the same, techi
commercial offer of the supplier has be
submitted to the DOE.

for
the
nted

D

IS

rs

pe

ogy
N0 —

en
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

Basis for the auxiliary powel
consumption, O&M costs and intere
rate on loan’

Auxiliary power consumption has bes
assumed as suggested by the techno
supplier. The relevant supplier’'s documg
has been submitted to the DOE.

For the project activity, the O&M cost h
been assumed as per the suggestion
external consultant who is looking after t
whole execution of the project. In case
baseline power plant operation a
maintenance cost of the existing Capt
power plant has been used. In this con
the audited cost sheets have been subm
to the DOE.

The interest rate of bank loan has bg¢
assumed with reference to some reg
bank loans offered to the proje
participant. The relevant bank documg
has been submitted to the DOE
substantiate the same.

Continuation of CL 3

a) The IRR touches the baseline IRR
29.91% if the project cost decreases
39.12%. Project participant has alreg
spent more than 90% of the envisaged G

5t

en

ogy
ent

AS
1 of
he
of
nd
ve
ext
itted

of

by
dy
ost.

And it is expected by completion of th

ne
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

project the same will cross the envisag
project cost i(le. INR 650 million) by a|
considerable margin. To substantiate
same the POs with a total value of IN
443.5 million (68.23% of the project cos
have been submitted to DoE.

b) Electricity generation has been estimg
as per the design specification. Even if
consider 100% waste heat availabil
factor and 100% plant availability factor t
generation would increase by only 38
which is way below 64.25%. So
variation is not practically feasible.

c) The project IRR touches the basel
IRR of 29.91% if the tariff increases K
64.25%. The average annual increase
electricity cost is 1.98% during 2002-03
2006-07, as per the web site of Ministry
commerce industry’s Yearly wholesd

price index for electricity for industry.
Following the historical trend in grid power

cost 64.25% increase of the same is
possible.

d) When the O&M costs is reduced py

100%, the project IRR improves to 20.1
only Since the maintenance cannot
reduced by 100%, such a scenario is
practical

jed

the
IR

t)

ted
we
ity
he
%
e

not

%
be
not
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Draft report clarifications and corrective Ref. to Summary of project owner response Validation team conclusion
action requests by validation team checklist
guestion in
table 2
CL4 B.3.1 In line with the recommendation provide®K.
The project proponent is requested to do |the3 2 by the DOE a sensitivity analysis f0bp phag gone sensitivity analysis

sensitivity analysis for variations in investmeré‘é 3
itrate

cost and maintenance cost also and substar
why this variation is not possible.

variations in investment cost
maintenance cost also has been subm
to the DOE.

an

for
ariations in investment and maintenance
ts. Revised PDD /1/ and spreadsheet for
investment analysis /20/ were provided for
verification.

t

CL 4 is closed.
CL5 B.3.1 PP hereby wishes to justify the selection @K.
The Project Participant is requested to justify theg » the region, scale and technology used |for
selection of the region, scale and technology used the demonstration of common practice _ _
for the demonstration of common practicg-3-3 analysis in the following way: PP revised the PDD by changing the
analysis. Further, supporting documents needs to selection of region for common practice

be provided for the data used.

As per EB39 Annex 10 (page 10), PP negg

to provide common practice analysis thakecting all cements in India, the scale
are ‘operational and that are similar to the

proposed project activity. Projects a

considered similar if they are in the samg,

country/region and/or rely on a broad
similar technology, are of a similar scal
and take place in a comparab
environment with respect to regulatg
framework, investment climate, access
technology, access to financing, etc

Selection of region- India

Justification- So PP has chosen India as
region for demonstrating common practic

Selection of scale- PP has not limited
scope for any specific capacity of a cem
plant.

ﬁalysis from Rajasthan state to India. By
of
operation is not restricted. The installation

[%f waste heat recovery boilers to recover
e waste heat from the gas of clinker
Ycooler and the pre-heater is the technolpgy
Eselected. Reference to the Cement
IEf\/lamufacturer’s Association’s data /44/ for

Yhe number of cement plants in India and
fRks to the CDM projects were provided fin

the PDD.

The selection of the region, scale and
ttezhnology used for the demonstration| of
ecommon practice analysis is deemed
if@ppropriate. The revised PDD /1/ and other
eFﬁferences were verified.
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Draft report clarifications and corrective
action requests by validation team

Ref. to
checklist
guestion in
table 2

Summary of project owner response

Validation team conclusion

Selection of technology- Implementation
waste heat recovery boilers to recover
utilise the waste heat of the emanating
of clinker cooler and the pre-heater.

Justification- The project activity involves

ofL 5is closed.
and
gas

implementation of waste heat recovery
boilers to recover and utilise the waste heat
of the emanating gas of clinker cooler and

the pre-heater. So, PP has considered
technology for common practice analysis

PP would like to

inform that power

this

generation from steam produced from wgste

heat of pre-heater gas and clinker cooler

gas

is not a common practice. Only five cement

plants in India have decided to gener
power using similar technology- Shr
Cement, KCP Cement, India Cement, Ul
Tech Cement and J.K.Cement. All the
projects are being implemented consider
CDM revenue. So it is evident that t
technology involved in the project activi
is not at all financially lucrative and on
CDM revenue is the lifeline for this kind

projects.

ate
pe

tra
2se
ing
he

Ly
y
Df

CL6

Since the start date is prior to the date of \
hosting, Project Proponent is requested
demonstrate that the CDM was seriou
considered in the decision to implement
project activity.

B.3.4
veb

sly
the

In view of the high investment ai
economic unattractiveness (low IRR) of t
project activity the board agreed to
ahead with the project
consideration of CDM revenue. T
substantiate the same ‘Official note

with seriol

ndK.

Yo confirm that

héopies of the note to the Board and

B8xtracts of Board meeting /2/ were verifi
CDM was serious
%onsidered while deciding to go ahead w

the
ed

Yy
ith
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Draft report clarifications and corrective Ref. to Summary of project owner response Validation team conclusion
action requests by validation team checklist
guestion in
table 2

board’ and ‘Board note’ mentioning thehe project activity.

consideration of CDM has been submitted| ¢ is closed.

to DOE.
CL7 B.34 In accordance with the recommendatiorOK.
Project Proponent is also requested to proyide provided by the DOE the chronology pfpp has included the project chronoldgy
chronology of events under section B.5 of the events has been presented n the prc_Jeﬁhder section B.5 of the revised PDD /1/ to
PDD and demonstrate the continued real actign to design document under section B.5. -Ih%emonstrate the continued real action| to
secure the CDM along with project same demon_strate the_ continued real agtiqqyq,re cpm,
implementation. taken b)_/ project parﬂmpant_to secure CDM )

along with the project participant. CL 7 is closed.
CL8 B.5.2 Project proponent assumed 30% efficien@K.
Project proponent has used 30% efficiency for|tBe5.3 for the baseline coal based power plant §8¢ technical offer of M/s Cethar
baseline plant. The supporting documents for|the suggested by the external power plagtyngiting Engineers (P) Ltd. /10/ for the
same needs to be provided. manufacturer - M/S _ Cethar -~ Consulting o) pased power plant states that 30%

Engineers (P) Lid. (Th_e same m_anufactl_J fant efficiency is considered as the design

was also involved in supplying the'basis. Copy of the technical offer |is

existing captive coal based power plant
2004-05). Their techno — commercial off
for this new coal based power plant
been submitted to the DOE as a suppor
for this 30% plant efficiency. Furthermo
it is a conservative one as their exist

captive power plant (have been in operation

since 2005) is even running at a mu

e‘é\'ovided for verification.

1as

gt 8 is closed.
re

ng
ch

lower efficiency than the same.
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Draft report clarifications and corrective Ref. to Summary of project owner response Validation team conclusion
action requests by validation team checklist

guestion in

table 2
CL9 B.9.1 As per the suggestion made by thek.

The Project Participant is requested to clarify hoyy,

the auxiliary consumption of the WHRU
accounted and whether there will be additio

is
n&19-9

technology consultants the same has L

considered to be 8%. There will be ng
additional power requirement (other tha

®ffle PP estimated the auxiliary consumpt
ased on the technical scheme /3/ provi
By Dalian. The verification of the technic

ion
ded
al

power consumption due to the project activity| in the 8% auxiliary consumption) under thé hame does not reveal any power
areas such as gas cleaning project activity. requirement for gas cleaning etc.
CL 9 s closed.
CL 10 B.10.5 In accordance with the suggestion made K.
The project proponent is requested to provide|thg g 10.9 the DOE the changes has been made in tﬂz?e revised PDD states that the accuracy of
accuracy of the monitoring equipment, project design document. the monitoring equipment is ager the
measurement interval of the baseline data and the national or sectoral standardThe
calibration interval of the instruments in the PDD. measurement and recording frequencies of
monitoring data and the calibration interyal
of the instruments has also been stated in
the PDD, which is deemed reasonable. The
revised PDD /1/ verified.
CL 10 is closed.
CL11 The start date of the crediting period in theK.
The project proponent is requested to revise| the PDD is revised to 1 April 2011. The start date of the crediting period |is
start date of the crediting period since the 1 Apri revised in the updated PDD /1/.

2010 stated in the PDD is not feasible.

CL 11 is closed.
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Table 4 Forward action requests

Forward action request Reference

Response by project participants
to Table 2

No Forward action requests were issued.

- 000 -
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APPENDIX C

CURRICULA VITAE OF THE VALIDATION TEAM MEMBERS



Indrajit Rana

Mr. Indrajit Rana holds double Bachelor Degree, ihehical engineering and in Chemistry
and is a certified energy auditor from Bureau of EyeEfficiency (BEE) of Government of
India. Having an overall experience of around niyears. Prior to joining DNV having
arround six years experience in Chemical proceskistry namely Petrochemical industry
covering production, day to day production planniegergy efficiency improvement, safety,
and capacity expansion of existing unit. His expece also covers the fields of
environmental management and resource conservaticiuding optimisation of steam
consumption. Being shift incharge of HDPE unit he hagquired the knowledge of utility
services like, nitrogen, hydrogen, plant air andtevasteam, power and flare system. He is
adequately experienced in handling many types efggnintensive rotating equipment like
brine refrigerator (screw compressor), centrifugahd reciprocating compressor, blower,
vertical monuted centrifugal pump, extruder, eted @&lso experienced in handling DCS and
advanced process control systems. He has knowladygaterial balance and energy balance
of HDPE plant. He has also experience in intrigatdtsite plant (IOP) mainly waste water
treatment plant, cooling tower operation and flangeration.

He has experience of around 3 years in validatiord aerification of numerous CDM
projects in DNV, both in India & abroad.

His qualification, industrial experience and exmarce in CDM demonstrate his sufficient
sectoral competence in Energy demand.

Ravi Kumar Prabhu

Mr. Ravi Kumar Prabhu holds Bachelor's Degree in CloainEngineering and has done
Post Graduate Diploma course in Management and ha®\eerall working experience of
around twenty five years. Prior to joining DNV ha®and twenty three years experience in
Chemical process industry (fertilizer & petrocheailiecnanufacturing) covering production,
technical services including energy audits andcedfficy studies, waste heat recovery,
efficiency studies of boilers, power plants, sageitglits,pollution control activities and waste
water treatment. With respect to the Thermal Powan®Ithe job assignment included the
monitoring of flue gas stack temperatures and exes efffiacy of fuel additives, condition
of boiler refractory and insulation of steam linessidual life assessment of boilers etc. His
experience also includes 7 years in the Procesgydedi fertilizer & petrochemical plants,
wherein he was involved in the development of m®débow diagrams, development of
P&IDs, equipment design, HAZOP studies, procuremeami commissioning activities.
He has over two years experience in validation aefication of CDM projects in DNV and
is also an EMS lead auditor.

His qualification, industrial experience and exmarce in CDM projects demonstrate
sufficient sectoral competence in Chemical Processidtries, Thermal Energy Generation
from fossil fuels, Heat distribution and Waste Hargland disposal.



Soumik Biswas

Mr. Soumik Biswas holds a Bachelor of Science Degregghemistry and a Post Graduate
Bachelor of Technology Degree in Chemical engingeritaving an overall experience of
around 7 and a half years. Prior to joining DNV hagi2 and a half years of experience in
petrochemical industry covering process operati@s monitoring with experience in
handling DCS and advanced process control systhargjling heat recovery systems, waste
handling systems and different types of rotatingiggent. His experience also covers the
fields of resource conservation and cleaner promucin petrochemical industries. He has
also received 6 Weeks in-plant training in theripaiver plant operation, energy balance and
efficiency assessment.

He has 5 years of experience in validation and fication of numerous CDM/JI/VCS
projects in DNV, both in India & abroad.

His qualification, industrial experience and exmsrce in CDM demonstrate his sufficient
sectoral competence in energy generation from raféavenergy sources and waste handling
and disposal to a reasonable degree

Santhosh Jayaram

Mr. Santhosh Jayaram holds a Master of TechnologgrBe in Environmental Technology.
Having an overall experience of around 17 yearsioPto joining DNV having 9 years
experience in cement industry covering manufacturof cement, implementation of
Environmental Management system against ISO 140@1cement units, co-ordinating Total
Productive Maintenance (TPM) activities. Have domejgrts on utilisation of alternative
fuels in cement kiln as well as on electro statecppitators (ESP)

He has experience of validation and verificationoat more than 40 CDM projects as team
leader and team member. This includes projects fratia and abroad.

His qualification, industrial experience and exmsrce in CDM demonstrate his sufficient
sectoral competence in cement sector to a reasergsgree.

Yang Xiao Shan, Alan

Mr. Yang Xiao Shan, Alan holds a Bachelor Degre®aterial Science and Engineering. He
has an overall experience of around four years. Pt@joining DNV, having around four
years experience in cement manufacturing industgvedng production, process
optimization, quality assurance, waste heat recp\ard energy efficiency improvement. His
experience also covers the fields of environmemahagement and resource conservation
including alternative fuels, cheap coal, and salidste disposal in clinker kiln. He has also
been actively involved in implementation of Quaitgnagement System, ISO 9001 standard
in cement manufacturing industry for more than ¢hyears.

He has experience of around 1 year in validatiod aarification of CDM and VCS projects.

His qualification, industrial experience and exmarce in CDM demonstrate his sufficient
sectoral competence in “Cement Manufacturing”.



