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Response to request for review
“GHG Emission Reductions through grid connected hiy efficiency power generatiofi

Dear Members of the CDM Executive Board,

We refer to the requests for review raised by thBeard members concerning DNV’s request for
registration of project activity 3020 “GHG Emissi&eductions through grid connected high efficiency
power generation”, and we would like to provide tbikowing initial response to the issues raisedhmsy
requests for review.

Comment 1:

The DOE should validate the suitability of the 1#&nchmark for the project activity and provide the
source/reference used.

DNV response:

The project proponent has considered a benchmaik %, which is the Central Electricity Regulatory
Commission (CERC), Government of India approveduiRebn Equity (RoE) for thermal power projects
in India. As per the “Tool for the demonstratiordaassessment of additionality”, version 05.2, pége
point 6e, “Discount rates and benchmarks shall eeved from Government/official approved
benchmark where such benchmarks are used for meestdecisions.” The 14% ROE (post tax) is the
CERC approved guaranteed return on equity underptos regime which the project proponent would
have secured in the baseline scenario.

The reference of the 14% ROE is available at Wtgréind.gov.in/21012004/tandctariff.pdf page 122
(Annex-1) and

http://www.cercind.gov.in/28122004/CERC%20new%20is%20&%20conditions%200f%20tariff%20
_2004-09_.pdf, page 2 (Annex-Il).

Further as per the “Guidance on the Assessmenbwdstment Analysis”;yBenchmarks supplied by
relevant national authorities are also appropriatehe DOE can validate that they are applicablethe
project activity and the type of IRR calculatiorepented” Also the guidance mentions tifaenchmark
should be based on publicly available data souwkgh can be clearly validated by the DOE. Sucladat
sources may include local lending and borrowingegtequity indices, or benchmarks determined by
relevant national authorities”"The benchmark selected by the project proponenbban used for power
sector projects in India whereby the power commaaie eligible to get a ROE of 14%. As mentioned
above this benchmark has been provided by theawetavational authority. Further, as explained ia th
validation report, clause 4.4.3.2 this benchmarkadsservative as compared to the local lendingsrate
increased by a suitable risk premium which comel6té %.
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Comment 2:

The DOE should clarify how it has considered theifftaapplied as appropriate to assess the
additionality, in the context of the tariff polidocument issued by the Minister of Power, whelis it
mentioned CDM benefits would be available to tluglérs.

DNV response:

The tariff policy document issued by Ministry of waer mentions that the supercritical technology dase
projects may be eligible for CDM benefits and thedler may apply for it which could incentivize the
bidder (Annex-Ill). This is more due to the facattlthe supercritical technology, being totally ngw
India, few bidders would have been interested tdogat. CDM would have provided a cushion against
the risks/barriers of this technology to the progevelopers. However, it was left to the discretd the
bidder whether they should consider CDM revenudhm project financials/tariff computation. The
levelized tariff of INR 2.26/kWh was arrived at taut considering CDM benefits (evident from
Appendix 2_CGPL Financial model sheet and the iegdltariff computation sheet). The RoE for a
levelized tariff of INR 2.26/kWh was 10.20% whictasvbelow the benchmark figure of 14%. However
on consideration of CDM benefit, the RoE crossesl#fo benchmark figure and stands at 15.59%.

Comment 3:

The DOE should further substantiate the validatidthe sensitivity analysis, as: (a) the resultaldanot
be directly replicated with the spreadsheet suladjt{b) why the tariff was not considered.

DNV response:

The results of the sensitivity analysis results rhaydirectly replicated from the spreadsheet “Apiden
2 _CGPL Financial model”. For example to check thesgivity of ROE with project cost (without CDM
revenue consideration): In the input sheet, in Bdl69, the percentage change in project cost iseto
added. Let it be —x%. In the same sheet, the fifora cell F33 is to be copied to cell D33 and figere
from cell F57 is to be copied to cell D57 (to avoictular reference). In the financials sheet,thenber
from 143 is to be copied into cell 146. The equB®R is shown in cell C56. Now to get the RoOE figuge
to cell C68. By trial and error and by putting diént values of RoE, the figures in cell C73 ané @fe
equal. This figure in cell C68 is the RoE.

Similarly to check the sensitivity of RoE with caalice, in the input sheet, in cell D75, the petage
change in coal cost is to be added. Let it be -xPdhe same sheet, the figure from cell F33 isd¢o b
copied to cell D33 and the figure from cell F5Tase copied to cell D57 (to avoid circular refexehn In
the financials sheet, the number from 143 is tacbpied into cell 146. The Equity IRR is shown irllce
C56. Now to get the RoE figure, go to cell C68.tBgl and error and by putting different valuesRuE,
the figures in cell C73 and C56 are equal. Thiarign cell C68 is the RoOE.

Similarly to check the sensitivity of RoE with PLiR,the input sheet, in cell H112, the percentdgenge
in PLF is to be added. Let it be x%. In the saneeghthe figure from cell F33 is to be copied th D83
and the figure from cell F57 is to be copied td @37 (to avoid circular reference). In the finaalsi
sheet, the number from 143 is to be copied intbldél The Equity IRR is shown in cell C56. Nowdet
the RoOE figure, go to cell C68. By trial and ereard by putting different values of RoE, the figunes
cell C73 and C56 are equal. This figure in cell @the RoE.

Similarly to check the sensitivity of ROE with O&Bbbsts, in the input sheet, in cell D121, the petags
change in O&M costs is to be added. Let it be —k¥the same sheet, the figure from cell F33 isdo b
copied to cell D33 and the figure from cell F5Tdshe copied to cell D57 (to avoid circular refarenin
the financials sheet, the number from 143 is tacbpied into cell 146. The Equity IRR is shown irlce
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C56. Now to get the RoE figure, go to cell C68.tBgl and error and by putting different valuesRuE,
the figures in cell C73 and C56 are equal. Thisrign cell C68 is the RoOE.

It must be noted that the tariff is not constargrae project period. INR 2.26/kWh is the levedisariff
calculated over the project period. The tariff coisgs of an escalable part and a non-escalableTgast

is also evident from the PPA. The non-escalableipdixed for complete PPA period. Hence, theraas
guestion of sensitivity. For the escalable portithre, escalation rate used was as per the escalatier
provided by CERC (CERC notification dated 22.11.06 available at
http://cercind.gov.in/22112006/Revised%20indicespraiification%2022.11.2006.pdf) and this was
applicable to all bidders. Thus, the sensitivityalgais has not considered the tariff since the rassu
tariff had already incorporated allowable escalatiates as provided by the CERC. Also it should be
further noted that the levelised tariff was alre&idglized by the PP during the time of submittthg bid.
Considering the escalable and non-escalable componéthe PPA over 25 years, the levelized téudfs
been found to be INR 2.26/kWh and hence the RoEitsaty is not done with respect to the tariff.

Comment 4:

The DOE should explain how it has validated therieas in line with VVM paragraphs 114 (a), 115 and
116 (a).

DNV response:
The referred paragraphs of the VVM state the foilhauv

114. Issues that have a clear direct impact on fthancial returns of the project activity cannot be
considered barriers and shall be assessed by imasgtanalysis. This does not refer to either

(@) Risk related barriers, for example risk of tewal failure, that could have negative effects on
financial performance, or

(b) Barriers related to the unavailability of so@scof finance for the project activity.

In line with the above, barriers due to prevailprgctice, technological barrier and investmentibatras
been discussed. It is our opinion that none ofttlvee barriers have any clear direct impact on the
financial returns of the project activity and isbe considered as barriers. Only the technolotpaaier
could have had some indirect impact on the findneirns of the project. However paragraph 114 (a)
mentions that the guidance is not applicablé’Rek related barriers, for example risk of techalic
failure, that could have negative effects on finahgerformance”

Thus the selected barriers are valid and hencessgseparately from the investment analysis.

Paragraph 115 and 116 (a) states the following:
115. The DOE shall apply a two-step process tessng the barrier analysis performed, as follows:

(@) Determine whether the barriers are real. Th®OD shall assess the available evidence and/or
undertake interviews with relevant individuals (uding members of industry associations, government
officials or local experts if necessary) to detarenivhether the barriers listed in the PDD existe DOE
shall ensure that existence of barriers is substéed by independent sources of data such as reteva
national legislation, surveys of local conditionsdanational or international statistics. If existanof a
barrier is substantiated only by the opinions df firoject participants, the DOE shall not consideis
barrier to be adequately substantiated. If the D@&hsiders, on the basis of its sectoral or local
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expertise, that a barrier is not real or is not papted by sufficient evidence, it shall raise a GARave
reference to this barrier removed from the projgetumentation;

(b) Determine whether the barriers prevent the lemgentation of the project activity but not the
implementation of at least one of the possible riadtives. Since not all barriers present an
insurmountable hurdle to a project activity beimgplemented, the DOE shall apply its local and satto
expertise to judge whether a barrier or set of s would prevent the implementation of the preplos
CDM project activity and would not equally prevantplementation of at least one of the possible
alternatives, in particular the identified baseliseenario.

(iif) Reporting requirements
116. The validation report shall:

(@) Provide an assessment of each barrier listedhe PDD, which describes how the DOE has
undertaken validation of the barrier;

In line with paragraph 115 above DNV has assesseckvidence available from independent sources
(e.g., CERC, CRISIL, CEA, ADB, IFC, Mott Macdonadttc.) to confirm the existence of the mentioned
barriers. In the course of the validation, basedtlo® documents referred above as well as in the
validation report previously, DNV considers thatleaf the barriers mentioned in the PDD are found t
be of prohibitive nature and could prevent the enpéntation of the proposed project activity. Theesa

is substantiated by different independent sourtésita as mentioned below.

That there is a lack of trained manpower for th@gut operation in India is evident from the fduhtt
even though almost 68% of total electricity generatapacity in India is coal based, yet thereds an
single supercritical power plant in operation. Eawhthe technological risks like higher thermal
shock/stress tube failure etc. as mentioned inP® are also found to be identified through différe
international surveys such as SWIS Power Procuremélomparative Supercritical Study by Western
Power and Mott McDonald Report on UMPP risk analysi

Financing related problems are evident from the tlaat the project technology was the first on¢hi@
country and it is expected that obtaining debttf@a same would be difficult or a very high intereste
would be charged. Till date entire investment iarthal power sector by all types of investors (both
Indian and overseas investors) has been in therisoékc units. The fact that there is no operating
supercritical unit in India can be checked from amgbsite of Government of India like CEA
(http://www.cea.nic.in/planning/Conclave%2018-

19%20Aug%2009/3_session_2A_ Thermal%20Main%20PInesh¥d620Chandra.pdf), CERC
(http://cercind.gov.in/) or Ministry of Powehtfp://www.powermin.nic.in/whats_new/pdf/CEA.pdf

Further, it must be noted that the main financitgrnational Finance Corporation (IFC) and theafsi
Development Bank (ADB), have considered the impdctarbon credit as part of their financial due
diligence for the loan to CGPL. Both parties hawvasidered revenues from CDM as integral part of the
project’s cash flow (Annex-1V) before sanctionirgetioan for the project and also considers thatthe..
revenue from the sale of CERs will form an impdrjaart of the Project’'s cash flow which would be
utilized for servicing its dehtThus it is evident that the financing of the jeid was heavily dependent
on the revenues from CDM.

Also as already mentioned in the validation repdris noteworthy to mention that the Indian EPC
contractors are familiar with engineering, procueatmand construction (EPC) services primarily fo t
sub-critical units in the scale of 300MW, 400MW 0BOW etc. but not with 800 MW units (Reference:
CRISIL-Power Generation: Equipment Availability-Aritical Focus Area and CRISIL, April 2007,
Opinion, Page 16). Hence, as Indian EPC contraeters unfamiliar with 800 MW supercritical units,
the project proponent had to go for EPC contractuph package route, the project activity is expgdse
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a risk on the integration issues of various packadéso delay made by one party could lead to a
potential risk of delaying the entire project. Gasted to a typical single party EPC contract,aokage
philosophy the liability of the contractor (in tiem of liquidated damage paid to the project depel)

on account of delay is low but the project devetapeexposed to high risks of non-completion eviea i
single contractor, who is supposed to deliver ohthe critical jobs, defaults. For the proposedjgeb
activity, a delay in implementation and supply ofyer would lead to high penalty. As per the PPA&ré¢h

is a penalty of INR 10000 per day per MW (PPA ctauns. 4.6) for late implementation and supply of
power.

Thus all the barriers mentioned in the PDD andsssskthrough the validation report were assessked to
real barriers in implementing the project througtldpendent sources. This is inline with paragraj 1

(@)

As per paragraph 115 (b), none of the barrierseaethe implementation of the baseline alternatiiva
coal-based sub-critical plant. There is no deaittexperience in India for operation or design and
engineering of a sub-critical power plant. There ao technological risks in the operation of thb-su
critical plants as the technology is well estatdiglin India. Also since there are no major risksived

in the baseline technology the availability of fica is also not an issue for sub-critical plan@snéé the
identified barriers do not prevent the implemewtatf the baseline alternative.

We would also like to note that some of the basrieentioned in the initial PDD could not be estdli®d
from independent sources and hence as per thergaidqaovided by the VVM, DNV has ensured the
removal of these barriers from the PDD

In line with paragraph 116 (a), the assessmentvahdation of each of the barriers and the document
reviewed to asses the same has already been dataillee validation report. Thus we consider tliet t
provisions of the paragraphs 114, 115 and 116 f(dhe VVM has been adequately addressed in the
validation report.

Comment 5:

The DOE should further substantiate the commontm®a@nalysis as in other sections of the VR it is
mentioned that there might exist other supercritpawer plants which are not CDM projects.

DNV response:

All supercritical projects in India are coming ujittwthe consideration of CDM. The list of such powe
plants is tabulated below.

Name of| Configuration| CDM consideration & proof
project
NTPC Sipat Yes (New methodology proposed NM0217)

http://cdm.unfccc.int/methodologies/PAmethodolofpesblicview.
html?meth_ref=NM0217

Adani Power| 2X660 MW | Yes
Limited Registered with UNFCCC (ref. no. 2716)

Adani Power| 2X660 MW | Yes. Project currently under CDM validatio
Maharashtra
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Limited http://cdm.unfccc.int/UserManagement/FileStoragg@BEKHBC1
NPXY872FS6MTR4LOWG53

Adani Power| 2X660 MW | Yes

Rajgsthan PP has engaged consultant for acquiring CDM bemnefit

Limited

Adani Power| 4X660 MW | Yes. PP has engaged consultant for acgu{@iDM benefits.

Dahej Limited

Adani Power 3X660 MW | Yes (Under validation)

wahtarslshtra http://cdm.unfccc.int/Projects/Validation/DB/ZY3QRR7GTRMS

imite YHQ610VQJQ1DIY36/view.html

Adani Power| 3X660 MW | Yes (Under validation)

Lid http://cdm.unfccc.int/Projects/Validation/DB/HPNQ&XLERF11E
1I9CG7M3207VIWJID/view.html

Sasan Power6x660 MW | Yes (Under validation)

Limited http://cdm.unfccc.int/Projects/Validation/DB/JBOABGKAWFOMD
FULY3P4678XR05JN/view.html

Krishnapatnam 6X660 MW | Yes

UMPP http://www.indiainfoline.com/Markets/Company/Fundamtals/Ma
nagement-Discussions/Reliance-Power-Ltd/532939

Tilaiya UMPP | 6X660 MW | Not yet known. The UMPP haseh bagged by the same PP
Sasan & Krishnapatnam UMPP.

NCC  Power 4x660 MW Yes

P.I’Oj.eCt Validated from engagement letter with consultant

Limited

APGENCO 2x800 MW Yes
Validated from engagement letter with consultant

Electrosteel 2X660 MW | Yes

Thermal . ,

o Validated from the engagement letter with constltan

Limited

Vedanta 3x660 MW Yes

Aluminium i

Limited Engagement letter with consultant

Sterlite Energy
Limited

3x660 MW

Yes
Engagement letter with consultant

IFFCO 2x660 MW Yes

Chhattisgarh _

Power Limited Engagement letter with consultant
Sophia Power 2X660 MW | Yes (Under validation)

Company

http://cdm.unfccc.int/Projects/Validation/DB/IASVQRJIJPKZD0S

of
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Limited ABFGE1WS5FSSKACT7/view.html
Jas 4X660 MW | Yes
Infrastructure :
Capital Private Engagement letter with consultant
Limited
Jawahar Lal 4X660 MW | Yes
Darda Validated from the engagement letter with consualtan
Yavatmal
Energy
Limited
CLP Power| 2X660 MW | Yes (Under validation)
:_nd'f’jtl dPrlvate http://cdm.unfccc.int/Projects/Validation/DB/3IKF2OE5VIGELU
Imite C27KHIPNG4MSSH/view.html
(Jhajjar Powe
Ltd)

We do not have information on the Tilaiya UMPP whis being developed by the same PP of Sasan ant
Krishnapatham UMPP and is hence expected to gaghrahe CDM route only. It should be further
noted that the present project activity was thst faupercritical project under UMPP to have ingiht
implementation of the project activity.

Comment 6:

The DOE should further substantiate how it has mered the arguments for the exclusion of natural
gas and liquid fossil fuels among the baselineraliBves as appropriate, in particular, (a) whethie
higher cost of liquid fossil fuel) and uncertairgtien natural gas prices could not be incorporatadhe
levelized cost analysis, in line with the requiremsefrom Step 2, p.3 in the methodology; and (k) th
unavailability of natural gas given that there amatural gas-based CDM project activities in the sam
region (applying AM0029; power generation with malugas) which have established a surplus in
natural gas supply.

DNV response:

It is most unrealistic in India to conceive a povpdaint using liquid fuels like diesel/FO/NaphthaeT
highest capacity of power plant run on diesel i8 M2V, naphtha is 240 MW whereas oil is 105.7 MW
(http://www.cea.nic.in/planning/c%20and%20e/goveentft200f%20india%20website.htm). Due to
limited supply of these liquid fuels, it is highignprobable that a 4000 MW power plant can run on
diesel/naphtha/oil. Moreover, all these plants aspeak load stations and hence are not plausible
alternatives to the proposed project activity whicii be operated as a base load station. Thisiis i
accordance with the methodology which requires thatalternatives to the projett.should deliver
similar services (e.g. peak vs. base load power)”

Plant Load Factor for Diesel based Power Planisdia*

! http://www.cea.nic.in/power_sec_reports/generaiene/0405/ch2.pdf,
http://www.cea.nic.in/power_sec_reports/executivenmary/2006_03/6.pdf,
http://www.cea.nic.in/power_sec_reports/Executivanghary/2007_03/6.pdf,

http://www.cea.nic.in/god/opm/Monthly_Generation_Befi8col_07_03.pdf,
http://www.cea.nic.in/power_sec_reports/generaliengid405/ch3.pdf
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Unit 2006-07(2005-06 (2004-05
Generation GWh 2488.77 198968 253962
Installed capacity MW 120175 | 120175 | 120175
Load Factor Yo 23.64% | 18.50%| 2431%

D

Since the liquid fuel fired power plants do not\pde similar services as the project activity, hetizey
have been excluded. As per methodology ACM0013ieer2.1, Step 2, page 3, “Calculate the suitable
financial indicator for all alternatives remainiafjer Step 1”. Since liquid fuels (like diesel, R@phtha)
are excluded in step 1, hence the levelized cadysis is not done for these power plants.

With reference to gas based registered CDM projectBe region, the maximum gas based capacity as
evident from the UNFCCC web-site is 1147.5 MW (pobjreference no.1116). The following table has
been extracted from the registered PDD of projéét 1

Table 3:
Sr.No Alternative Levelised Cost
: R®skwh)™
A Project activity not implemented as a CDM project. 1e. 11475 MW gas | =Rs 3
based combmed cyele power plant with advance class gas turbine.
B Power Generation using natural gas but technology other than the project | =Rs.3
activity (1e. 1050 MW gas based CCPP)
C Power generation technologies using energy sources other than Natural
gas.
1. 1000MW coal fired pit head based power plant using conventional | 1.94
technology
2 1015 MW coal {imported) fired port based power plant using conventional | 2.60
technology.
3. 1320 MW coal fired pit based power plant using super cmtical boler | 2.11
technology.
4. 1320 MW coal (imported) fired port based power plant using super critical | 2.68
botler technology.
5. Cluster of 20 diesel fired power plants of 50 MW, More than Rs. 7%*
6 1000 MW Lignite fired power generation plant 214
*% as the cost per umit of power is very lugh 1 diesel fired power plants, no sensitivity analysts has been
carried out for such power plant.
Thus. 1t can be seen that coal fired pit head based power plant using conventional 1e. sub-cntical
technology 1s economically the most attractive baseline scenario.

The above table clearly establishes that the dasatoral gas based power generation is even hitjaer

the project activity and also that coal-fired poywéant using conventional, i.e. sub-critical teclogy, is
economically the most attractive baseline scendriee above table also establishes the meteorically
higher price of oil based electricity generation.

According to Planning Commission, Ministry of Pow&ovt of India, “Although gas is relatively a ctea
fuel, at present there is uncertainty about thelabiaty, period of availability and price of ga®©nly
2,114 MW gas based capacity has been planned fdr51Year Plan of India where gas supply has



DET NORSKE VERITAS i §

DN

already been tied up.”(Ref. Report of Working Graup Power for 11th Plan, Demand for Power and
Generation Planning, Ministry of Power, Govt. oflikn).

According to the report of Working Group on Petwsteand Natural Gas for RIPlan (2007-12), [Ref:
Planning Commission, Govt. of India] there is aunalt gas demand—supply gap (shortfall in supply) to
the extent of 67.98 MMSCMD in 2007-08 which may tal42.81 MMSCMD in 2008 — 09. According
to the same projections, from this level, the gaid increase steadily to 91.13 MMSCMD by 2011-12.
At present in India, only the industries in poweddertilizer sector and small-scale users destrge
supply of Government regulated natural gas undemiAtered Price Mechanism (APM). According to
a policy document (L-12015/5/04-GP (i) of Ministof Petroleum and Natural Gas the power and
fertilizer sector and some other specific unitsl wélceive NG supply against their existing allooati
Also, in case of reduction in availability of thigs in future, the supplies to APM consumer woudd b
reduced on a pro-rate basis. The project propoR€@EPL does not have any existing allocation of NG.
Tata Power Company Limited has an existing allocatf 1 MMSCMD which is not even sufficient to
run their existing 128 MW gas based capacity. Faurttore, considering the declining volume of APM
gas supply in future (Ref: Crisil Research Nat@abk Update — November 2007) it is highly unlikéigtt
the 4000 MW or nearing power generation capacityld/come up based on APM gas supply.

Two important policy guidelines for natural gasliméition are the Integrated Energy Policy (20050 an
Gas Utilization Policy (2008). The Integrated EneRplicy (2005) of India projects the gas supply
deficit in India and highlights the fact that noangas based power generation capacity can be lettal
under such gas deficit situation.

According to the gas utilization policy released Miistry of Petroleum & Natural Gas, the following
would be the order of priority for allocation oftéwe natural gas produced:

Allocated Priority for first 40 MMSCMD KG D6 Gas

1. Existing Gas based Urea plants- Full utilization

2. Max. 3 MMSCMD for existing LPG plants

3. Up to 18 MMSCMD Gas/Lqd. Based Power plants|(iplants to be commissioned in 2008-09)
4. Max. 5 MMSCMD for CNG&PNG

5. Any additional gas available- Existing Powerrigta

Additional demand of fertilizer plants beyond 2008-would be given highest priority at that stagd an
will be met from gas production in subsequent ye@hss policy would impede the implementation of
any new gas based power generation project indhetry till the gas supply deficit is met. Therefpthe
feasibility of natural gas utilization as fuel fpower generation (to the tune of 4000 MW) seemiseto
rather weak and the feasibility would depend uguengriority sector categorization, gas availabiahd
affordability and associated infrastructure.

The unavailability of natural gas in India is ewitddérom a number of different sources:

CITY GAS DISTRIBUTION BUSINESS: CREDIT IMPLICATIONSOF RECENT REGULATIONS-
ICRA, Page 7, the section discusses the unavailabil gas for City gas Distributors. As per thesGa
Utilization Policy, Govt of India, greenfield powptants are below CGD in the priority list. So dgis
unavailable for CGD then it will not be availabte {Greenfield power plants.

The CRISIL Research document (Opinion 2009) all taf the demand supply gap of NG. Page 17 of
the document clearly states that “Despite powendgéhe largest consumer of natural gas, the share o
natural gas-based power capacity is likely to desmefrom the current 9.1 per cent in 2008-09 (total
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power generation capacity 147,965 MW) to 8.8 pertt ¢e 2013-14 (total power generation capacity
projected at 207,131 MW), as we expect lower aolatiin power plants using natural gas as fuel. With
greenfield power plants getting last priority irethas utilisation policy, CRISIL Research doesexgtect
many players to set up gas-based power plantsewbdl-based power plants would receive a fillip.”

The problem due to shortage of gas is also evident the annual reports of CEA which depicts a lofss
production due to shortage of gas. The followingrieextract from the CEA annual report of 2007-08:

10.6 LOSSOFGENERATIONDUETOSHORTAGE OF GAS:

The generating capacity of gas turbine power stations is not fully utilized due to
inadequate supply of gas. The shortfall in supply of gas is made up by utilizing
Naptha & RLNG to the extent possible. Loss of generation from gas turbine power
stations corresponding to 90% PLF from year 2003-04 onwards has been assessed as

under:
Year Loss of Generation due to gas shortage in BU
03-04 21.69
04-05 23.71
05-06 23.88
06-07 26.33
07-08 L.}

Moreover the allocation of KG Basin gas has beardae by the Ministry of Petroleum & Gas, Govt of
India and the highest capacity power plant to wigjak has been allocated is only 1128 MW.

From the above discussion, DNV could conclude lleatuse of (i) availability deficit of natural gas a
power generation project of such a scale as thegractivity and (ii) higher cost of power genérat
natural gas based power generation is not a plausé@seline alternative as compared to coal baded s
critical power plant which is the eventual baseBoenario for the project. We would also like toeniat
registered CDM projects are supposed to be outditiee purview of plausible baseline alternativieses

it is already established that these projects aterced by one reason or other.

Comment 7:

The DOE should explain how it has assessed thatltbenatives “500 MW subcritical technology” and
“800 MW supercritical technology” provide comparabbutputs. In addition, the DOE should confirm:
a) the levelized cost generation and the sengitamialysis (as the results from this analysis cowdtdbe
replicated); b) the PLF of 85% and the auxiliarynsomption of 7.5% which were assumed for both
technologies (sub/supercritical); and c) the fuesitand GCV for the imported coal.

DNV response:

The assessment has been carried out under thesiprowaf the applied methodology ACM0013 version
2.1. The methodology defines power plantsAagpower plant is a facility for the generation efectric
power from thermal energy from combustion of a.fuelcase where several power units have been
installed at one site, each unit should beconsid@®a power plant’The project activity comprises of 5
units of 800 MW capacity, each of which are consideas separate plants as per the provisions of the
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methodology. Further the baseline selection regtiireese alternatives need not consist solely of powe
plants of the same capacity, load factor and operatl characteristics (i.e. several smaller plants the
share of a larger plant may be a reasonable altéugato the project activity), however they should
deliver similar services (e.g. peak vs. baseloagtgryy’. Thus, for comparison of levelized cost (which is
INR/KWh) between the project and baseline alteweathe total capacity of the power plant is not
relevant, rather the methodology requires plante womparable outputs (which may not be of the same
capacity). In this case both 800 MW unit and 500 Mwt would serve as base load stations and hence
gives comparable outputs. Also, the highest aviglahbcritical unit size in India is 500 MW and the
same has been considered for comparison with thjegtrcase.

The results of the sensitivity analysis may beicaped from the levelized cost sheet “Appendix Adr
checking sensitivity with the coal prices by x%, @olnput Output Sheet and cell H27 and B27 and
multiply each with x%. The levelized cost is digg@d in cells J2, J3, J4 and J5 of the Input Oughget.
For checking sensitivity with PLF, by x%, go to utOutput Sheet and cell D21 and multiply x%. The
levelized cost is displayed in cells J2, J3, J4 dmaf the Input Output Sheet. For checking serntsiti
with project cost, by x%, go to Input Output Shaedt cell E4 and D4 and multiply each with x%. The
levelized cost is displayed in cells J2, J3, J4¥ndf the Input Output Sheet.

PLF of 85% and auxiliary consumption of 7.5% is stendard figures for subcritical unit. The CERC
Availability Based Tariff Order indicates the auaily consumption for subcritical technology hasrbee
taken from CERC guidelines. In the Mott MacDonag@art on UMPP Risk Analysis, PLF and auxiliary
consumption values have been estimated to be 8%P4 &96, respectively. Hence DNV considers that
the assumptions are justified.

The imported coal price, used for IRR calculatibas been estimated based upon the prevailing marke
scenario during pre-bidding period. The FOB pricaswestimated based on “Consultant’'s Report”
published by CERC, Govt of India, page 42. The eapplied is INR 2460 per tonne as landed cost. As
there is no governmental source for confirming inbgd coal price in India, DNV has cross checked thi
with other registered project from the same reidNFCCC no. 1116) wherein the applied value for
imported coal prices has been found to be INR Z¥EfSonne. Thus DNV considers that the applied coal
price is justified.

It has already been specified in the validationorephat GCV for imported coal has been taken from

sample proximate analysis report from the projectsaltant (TCE Consulting Engineers Limited). This
has further been validated from the long term @mttwith the coal producers.

Comment 8:

The DOE should further substantiate the validatadnthe sensitivity analysis, as the PDD discusses
parameters which are not mentioned by the DOE enMalidation Report (e.g. imported coal prices).

DNV response:
In the validation report, sensitivity analysis fe®n validated and described in two stages:

(i) at baseline determination (refer section 4.3.2alidation report)

In this case variation of levelized cost of powengration has been verified for the identifiedrakives
(i.e., domestic coal based subcritical plant, ddime®al based supercritical plant, imported cozddu
subcritical plant and imported coal based supératiplant) with the variation of coal price, PLRca
project cost. A+ 20% variation in respective coal price (domestipbrted) yielded that domestic coal
based subcritical power plant remains the finahcralbst attractive scenario (lowest levelized colst)a
similar manner, DNV could confirm that domestic Icbased subcritical power plant still remains the
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most financially attractive scenario. This hasadiyebeen mentioned in the validation report thatiased
variations in the coal prices are reasonable sioed being the most predominant energy sourcedrajn
change in coal price not only affects energy dmst,also the socio-economy of the country. Thu®% 2
rise in domestic coal prices is unlikely in the m&dure. Actually, the levelized cost for domestimal
based subcritical plant equals to that of the ptopase on 28% increase in domestic coal priceghwhi
DNV considers an unlikely event. It is also obsdrtteat at a PLF of even 100%, the domestic coadas
sub-critical alternative remains the least costomptAlso it is unreasonable to assume that thg¢epto
cost for the super-critical technology will reduog more than 10% considering that the technology is
new and costs are only likely to increase rathen tthecrease. Thus, DNV considers that levelizetifoos
domestic coal based sub-critical power plant iselsivamongst the options and hence selection of sub
critical technology based power plant as the basedcenario has been found to be justified.

(ii) at additionality demonstration (refer section 4.4.8f validation report)

In this case, variation of return on equity (ROB} Ibeen verified against the benchmark (14%) viaigh t
variation of imported coal price, project cost, Pafd O&M cost. DNV has verified and found that the
benchmark ROE value is arrived for the followingtances:

a) imported coal prices is reduced by 9.43%
b) project cost is decreased by 10.79%
c) O&M cost is reduced by 60% and

d) ROE is lower than 14% (benchmark) even at 100% P

While case d) is an improbable case, DNV consitleas occurrence of other instances are also uglikel

due to the following factors:

a) The global increase in demand of coal will leadirtorease in coal prices by the coal exporting
countries like Indonesia. Also as per the powercpase agreement, only 45% of the coal cost
component is escalable. DNV could also validateféice that international coal price is on the msin
trend (Information on international coal price
http://www.businessstandard.com/india/storypage?2pbpno=155593 Thus DNV considers that
reduction in imported coal prices is an unlikelge/

b) The supercritical power generation technologyeas o India and there is a dearth of technology
suppliers in India. Hence, decrease in project isosiso unlikely.

c) a 60% decrease in O&M cost is also quiet improbalklenoticed from the CERC guidelines where
escalation in O&M cost is recommended for tariftestnination for thermal power plants (ref. CERC
notification dated 22.11.2006).

Comment 9:

The DOE should clarify how it has assessed theahbsseline to be a plausible baseline alternative,
taking into account the statement contained in Jp.ofithe Validation Report (i.e. “that in the [a%0
years not a baseline single sub-critical coal powkmt was implemented by the private sector”).

DNV response:

Pre 2003, the power sector in India offered vesg lkeedom and incentives for private investolisvest
in this sector. Post Electricity Act 2003, variongiatives were taken to reform the sector andhes
sector gradually opened up to private investorarmasttractive sector and investments started taking
place. Although the sector is still dominated b¥ylpusector units, a number of private partiestagavily
investing in the sector. These include Reliance é?pwdani Power, RPG Group and the project
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proponent itself. Tata Power is implementing cceddal thermal power plant with subcritical technglog

of around 4000 MW capacity in India e.g., 1500 Mi\the state of Maharashtra (Annex-1V), 1000 MW
in the state of Orissa (Annex-V) and 1000 MW in skegte of West Bengal (Annex-VI).

Moreover the statement “in the last 10 years ndiaseline single sub-critical coal power plant was
implemented by the private sector” as provided riurihe global stakeholder process, is not strictly
correct. The following table depicts the list ofvate sector investments in the coal based sutakiti
power generation sector in India. This has beellaidd from the Central Electricity Authority datede.

Name Unit No. | Commissioning Date | Capacity Investor Fuel
(MW)
RAIGARH TPP 4 17-Jun-08 250 JINDAL COAL
RAIGARH TPP 2 6-Mar-08 250 JINDAL COAL
RAIGARH TPP 1 8-Dec-07 250 JINDAL COAL
RAIGARH TPP 3 10-Feb-07 250 JINDAL COAL
JOJBERA 4 23-Sep-05 120 TATAPCL| COAL
JOJBERA 3 27-Aug-01 120 TATA PCL COAL
JOJBERA 2 9-Oct-00 120 TATAPCL| COAL
TORANGALLU
IMP 1 16-May-99 130 JINDAL COAL
TORANGALLU
IMP 2 16-May-99 130 JINDAL COAL
BUDGE BUDGE | 2 6-Mar-99 250 CESC COAL

In the last 10 years almost 1870 MW has been imghted in the coal based power generation sector by
the private sector. Although this capacity is sn@mpared to the capacity of the proposed project
activity, yet it is clear that private investmerdaithough started bit late due to structural camsts of the
sector, have taken place in the coal based powwrgton sector. From the last 10 years data itatsm

be observed that in the first 5 years (1999-2008y @50 MW has come up while in the next 5 years
(2005-2008) almost 1120 MW has come up. This furtubstantiates the fact that post 2003 after the
coming of the Electricity Act, the power sector opé up to private investors in an investor friendly
manner.

Moreover the methodology ACMO0013, version 02.1lestdhat‘Note further that the baseline scenario
candidates identified may not be available to peojgarticipants, but could be other stakeholderthimi

the grid boundary (e.g. other companies investmgower capacity expansions)Other stakeholders
would definitely include public sector companiesiethhave always been a dominant player in the mdia
power sector. The public sector has added arour@D2MW in the coal based power sector in the last
10 years.

List of coal based power projects implemented blipusector companies in India in the last 10 years
validated from the Central Electricity Authoritytdhase.
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Name Unit No. Commissioning Date Capacity | Investor
SIPAT STPS 2 27-Dec-08 500 NTPC
SANJAY GANDHI 5 27-Aug-08 500 MPGPCL
GHTP (LEH.MOH.) 4 31-Jul-08 250 PSEB
SAGARDIGHI TPP 2 20-Jul-08 300 WBPDC
AMAR KANTAK EXT 5 15-Jun-08 210 MPGPCL
BHILAI TPP 1 20-Apr-08 250 NTPC/SAIL
PARAS 2 31-Mar-08 250 MAHAGENCO
KAHALGAON 6 16-Mar-08 500 NTPC
GHTP (LEH.MOH.) 3 3-Jan-0¢ 250 PSEB
BAKRESWAR 4 23-Dec-07 210 wBPDC
SAGARDIGHI TPP 1 21-Dec-07 300 WBPDC
KORBA-EAST 8 12-Dec-07 250 CSEB
BELLARY TPS 1 3-Dec-07 500 KPCL
D.P.L. 7 24-Nov-07 300 DPL
RAYAL SEEMA 4 20-Nov-07 210 APGENCO
YAMUNANAGAR TPP 1 13-Nov-07 300 HPGCL
YAMUNANAGAR TPP 2 13-Nov-07 300 HPGCL
SANTALDIH 5 7-Nov-07 250 WBPDC
MEJIA 6 1-Oct-07 250 DVC
SIPAT STPS 1 27-May-07 500 NTPC
KAHALGAON 5 31-Mar-07 500] NTPC
MEJIA 5 31-Mar-07 250 DVC
KORBA-IV 7 30-Mar-07 250, CSEB
VINDH_CHAL STPS 10 8-Mar-07 500 NTPC
PARLI 6 16-Feb-07 250 MAHAGENCO
RAYAL SEEMA 3 25-Jan-07 210 APGENCO
PARICHA 4 28-Dec-06 210 UPRVUNL
UNCHAHAR 5 28-Sep-06 210 NTPC
VINDH_CHAL STPS 9 27-Jul-06 500 NTPC
PARICHA 3 29-Mar-06 210 UPRVUNL
RIHAND 4 24-Sep-05 500 NTPC
TALCHER STPS 6 6-Feb-05 500 NTPC
RIHAND 3 31-Jan-05 500 NTPC
PANIPAT 8 28-Jan-05 250 HPGCL
MEJIA 4 12-Oct-04 210 DVC
PANIPAT 7 26-Sep-04 250 HPGCL
R_GUNDEM STPS 7 26-Sep-04 500 NTPC
TALCHER STPS 5 13-May-04 500 NTPC
TALCHER STPS 4 25-Oct-03 500 NTPC
KOTA 6 30-Jul-03 195 RRVUNL
SURATGARH 5 30-Jun-03 250 RRVUNL
TALCHER STPS 3 4-Jan-03 500 NTPC
RAICHUR 7 11-Dec-02 210 KPCL
SIMHADRI 2 24-Aug-02 5000 NTPC
SURATGARH 4 25-Mar-02 250 RRVUNL
SIMHADRI 1 22-Feb-02 500 NTPC
SURATGARH 3 29-Oct-01 250 RRVUNL
PANIPAT 6 1-Apr-01 210 HPGCL
BAKRESWAR 3 21-Mar-01 210 WBPDC
K_KHEDA I 4 7-Jan-01 210 MAHAGENCO
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K_KHEDAI 3 31-May-00 2100 MAHAGENCO
BAKRESWAR 2 20-May-00, 219 WBPDC
SURATGARH 2 28-Mar-00 250 RRVUNL
VINDH_CHAL STPS 8 26-Feb-0( 500 NTPC
SANJAY GANDHI 4 23-Nov-99 21 MPGPCL
UNCHAHAR 4 22-Oct-99 210 NTPC
RAICHUR 6 22-Jul-99 2190 KPCL
BAKRESWAR 1 18-Jul-99 210 WBPDC
VINDH_CHAL STPS 7 3-Mar-99 500 NTPC
SANJAY GANDHI 3 28-Feb-99 210 MPGPCL
RAICHUR 5 31-Jan-99 210 KPCL
UNCHAHAR 3 27-Jan-99 210 NTPC

Thus DNV considers that the chosen baseline isuasgile baseline alternative.

Comment 10:

The DOE should further discuss the implicationsaisidering different types of coals for the baseli
and project activity scenarios in the calculatidnemission reductions.

DNV response:

The entire calculation for emission reduction hasrbdone as per ACM0013, version 02.1. As per the
equations 1, 2, 3, 4 and 5 of ACMO0013, version QBelbaseline emissions have been calculated base
on domestic coal and as per equations 1 and 2 @bl“T0 calculate project or leakage £€missions
from fossil fuel combustion”, version 02, the pidjemissions have been calculated based on importec
coal. The entire calculation is in line with the thmological guidance available at the time of
submission of the project activity to UNFCCC redures registration. Further, while calculating the
project emissions the C% of coal has been used.&%%6 The NCV corresponding to this C% comes to
5649.8 Kcal/kg which corresponds to an emissiotofaaf 0.0956 tC@GJ. Using this emission factor of
coal for calculating the baseline emission factauld have resulted in a baseline emission factor of
0.980 tCQ/MWh which is higher than the emission factor pdaad by CEA (0.941 tC&@MWh). Thus
using the emission factor of coal used in the mtageenarios would not have any impact on the eomss
reductions since as per the methodology, the lafghe emission factors given by the two options
would have to be selected for calculating the lasemissions.

Comment 11:

The DOE should explain how it has validated the itoong plan as appropriate, considering that the
parameter “EFFF,PJ,CO2,y’ was not included in secti B.7 in the PDD, as required by the
methodology.

DNV response:

In calculation project emission, the “Tool to cdlde project or leakage CO2 emissions from fossl f
combustion” (Version 02) has been used as stipilaje ACMO0013 version 2. This tool provides two
options to calculate the project emissions. In pingject case Option A has been chosen where the
monitoring of quantity of fuel consumed (in massts)nand the % carbon in coal used are required. Th
tool also recommends Option A as the preferredoaptiThe parameter EFFF,PJ,CO2,y has been
excluded in Section B.7 of the PDD as the sameaesl in Option B. This factor as a whole is not used
the project emission calculations which would baealon arex-postasis.
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We sincerely hope that the Board accepts our afenéioned explanations.

Yours faithfully
for DET NORSKEVERITAS CERTIFICATION AS

Micha! — lhne--

Michael Lehmann
Technical Director
Climate Change Services



