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	Version Number
	Date
	Description and reason of revision

	01
	21 January 2003
	Initial adoption 

	02
	8 July 2005
	· The Board agreed to revise the CDM SSC PDD to reflect guidance and clarifications provided by the Board since version 01 of this document.

· As a consequence, the guidelines for completing CDM SSC PDD have been revised accordingly to version 2. The latest version can be found at <http://cdm.unfccc.int/Reference/Documents>.

	03
	22 December 2006
	· The Board agreed to revise the CDM project design document for small-scale activities (CDM-SSC-PDD), taking into account CDM-PDD and CDM-NM.


SECTION A. 
General description of small-scale project activity
A.1 
Title of the small-scale project activity: 

>>

Nava Bharat RE Bagasse Project

16/10/2007
Version 6
A.2.
Description of the small-scale project activity:
>>

The proposed CDM project activity is an expansion of electricity generation capacity and the installation of facilities to export electricity at 33kV to the grid at the Nava Bharat sugar factory in Samalkot, Andhra Pradesh, India.  The project activity consists of the installation of 9MW double extraction cum condensing turbine generator.  The steam for operation of the turbine will be provided by the existing Thermax 43 kg/cm2 pressure, 410±15oC temperature, 64 tonnes per hour capacity boiler.  The boiler and hence turbine generator will be powered by the combustion of bagasse, a co-product of the sugar production process and will therefore be a renewable carbon neutral source of electricity.

Earlier the power generation at the factory consisted of 2 turbine generators, one 2MW backpressure turbine (operating at 21 kg/cm2) and one 3MW backpressure turbine (operating at 42kg/cm2).  These are replaced by the new turbine generator.  The new generator will operate on the same boiler but utilise the steam generated in a more efficient manner.  The pressure reducing station will no longer be used which again permits for greater efficiencies in the use of the steam generation.  The following diagram shows the project set-up.


[image: image1]
The new turbine generator will export electricity at 33kV and therefore there has also been an investment in a grid connection and lines were laid to the substation for the transfer of this electricity.

All modern sugar factories are energy independent, employing co-generation for their own steam and power requirements.  However in the absence of financial incentives to sell surplus power, the technology chosen is low cost and inefficient.  Typically this produces just enough energy for the plant’s own consumption and this has been the case at the Nava Bharat sugar plant.  However, given the right financial incentives investments can be made to improve the efficiency and capacity of power generation and with carbon assistance the mill is undertaking such an investment.
All sugar factories make a significant contribution to the sustainable development due to their rural location.  In India about 70% of the population
 is rural and the location and support of rural enterprises is therefore an important step in maintaining livelihoods.  The benefits of registering the project as a CDM will indirectly benefit the farmers, of which there are 5,780 supplying the factory, through the returns the factory is able to achieve from the sale of electricity.  Therefore cane will no longer be supplied solely for the manufacture of sugar but sugar and electricity.

Furthermore the factory carries out significant extension work in surrounding rural area, namely:

· Provides seed and fertiliser loans to farmers

· Provides farmers with a subsidy on pesticides

· Contributes 50% to the development of minor link roads and 75% for major link roads through the cane development council

· Provides bank guarantees for farmers who wish to develop irrigation projects and provides a subsidy for drip irrigation systems

· Provides advice on the adoption of new cane varieties which are tested at the factory farm

Finally access to secure and reliable electricity supplies is fundamental to development.  The project activity will further contribute to sustainable development through the provision of this key input with the added benefit that the electricity is produced from a clean and renewable source which will lead to the displacement of fossil fuels.  Displacing fossil fuel based generation will also have positive benefits relative to the alternative fossil fuels for the supply of electricity, especially a reduction in NOx, SOx and ash which arise in coal based generation (ash content of bagasse is of the order of 2-4% whilst Indian coal typically has an ash content of greater than 35%).
A.3. 
Project participants:

>>

	Name of Party involved
	Private and/or public entity(ies)

project participants

(as applicable)
	Kindly indicate if the Party involved wishes to be considered as a project participant

	India (host)
	Nava Bharat Ventures Ltd
	No

	United Kingdom
	Agrinergy Ltd
	No


The official contact for the project activity will be Nava Bharat Ventures Ltd as listed in Annex I.
A.4. 
Technical description of the small-scale project activity:


A.4.1.  Location of the small-scale project activity:

>>



A.4.1.1.

Host Party(ies): 

>>

India


A.4.1.2.

Region/State/Province etc.: 

>>

Andhra Pradesh State, East Godavari District


A.4.1.3.

City/Town/Community etc:

>>

Samalkot


A.4.1.4.

Details of physical location, including information allowing the unique identification of this small-scale  project activity :

>>

The Nava Bharat Sugar plant is located at a distance of 1km from Samalkot train station in the East Godavari District of Andhra Pradesh.  The postal address of the plant is:


Nava Bharat Ventures Ltd

Samalkot

East Godavari District

Andhra Pradesh 533440
The geographical location of Samalkot
 is Latitude: 17.03N and Longitude: 82.13E.  The following map shows the location of the project activity.
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A.4.2.  Type and category(ies) and technology/measure of the small-scale  project activity:
>>

Type I – Renewable Energy Projects

I D - Grid connected renewable electricity generation
The technology adopted has been applied in other sugar factories in India.  All the required guidelines will be met for compliance with local safety and environment legislation.  Consents from state pollution board in the past demonstrate that the project proponents have followed these guidelines and all future consents will be based on any new guidelines specified by the pollution control board.  The technology is available in India and the technical support/training may be provided by the manufacturer from time to time.

A.4.3
Estimated amount of emission reductions over the chosen crediting period: 

>>

A 7 years renewable crediting period has been chosen.
	Years
	Estimation of annual emission reductions in tonnes of CO2e

	Year 2007 (3 months)
	3,911

	Year 2008
	15,643

	Year 2009
	15,643

	Year 2010
	15,643

	Year 2011
	15,643

	Year 2012
	15,643

	Year 2013
	15,643

	Year 2014 (9 months)
	11,732

	Total estimated reductions

(tonnes of CO2e)
	109,503

	Total number of crediting years
	7

	Annual average of the estimated reductions over the crediting period (tCO2e)
	15,643



A.4.4.  Public funding of the small-scale project activity:

>>

No public funds will be invested in the project activity.

A.4.5.  Confirmation that the small-scale project activity is not a debundled component of a large scale project activity:

Appendix C, paragraph 2 of the Simplified Modalities and Procedures for Small-Scale CDM project activities states:

“A proposed small-scale project activity shall be deemed to be a debundled component of a large project activity if there is a registered small-scale CDM project activity or an application to register another small-scale CDM project activity:

•
With the same project participants;

•
In the same project category and technology/measure; and

•
Registered within the previous 2 years; and

•
Whose project boundary is within 1 km of the project boundary of the proposed small-scale 
activity at the closest point
As there is currently no registered CDM project at the site either large scale or small scale, the project will meet the criteria on debundling.
SECTION B. 
Application of a baseline and monitoring methodology 

B.1.
Title and reference of the approved baseline and monitoring methodology applied to the small-scale project activity: 

>>

Type I – Renewable Energy Projects

I D – Grid connected renewable electricity generation
Version 10, 23 December 2006

B.2
Justification of the choice of the project category:
>>
The project activity will produce renewable energy from the combustion of bagasse.  The plant will be connected to the 33kV grid and the electricity supplied from the project activity to the grid would be expected to displace existing and planned electricity generation from the grid, the majority of which is fossil fuel based. Therefore, it falls under the category as specified in section B.1.

The project activity installs a new turbine of 9MW, which therefore qualifies under the small scale rules as this is below the eligibility limit of 15MW.  The project will remain under the small scale project activity during the applicable crediting period and this will be verified during the annual verifications.
B.3.
Description of the project boundary: 
>>

In line with the guidance in “Appendix B of the simplified modalities and procedures for small-scale CDM project activities” the boundary for category I.D. projects “encompasses the physical, geographical site of the renewable generation source”.


[image: image3]
The project boundary is drawn around the export of electrical power from the new turbine generator to the 33kV grid.  Using bagasse to generate steam and electricity for process operations is standard procedure in most modern sugar factories, therefore power used by the factory is outside the boundary
.  The export of electricity at 33kV is solely as a result of the project activity and a distinct boundary can be drawn around this activity.

The gases considered within the boundary are limited to carbon dioxide as the bagasse is not stored for any significant period of time that might give rise to methane emissions.  We do not consider any methane that arises as a result of combustion of bagasse nor do we claim for any avoided methane from the decomposition of bagasse.

The boundary for the calculation of the grid carbon emissions factor is the Southern Region grid of India, this comprises the states of Andhra Pradesh, Karnataka, Tamil Nadu and Kerala and the Union Territories of Lakshadweep and Pondicherry.

In line with the methodology leakage does not need to be considered as we are not transferring equipment from another site.
B.4.
Description of baseline and its development: 

>>

Referring to Appendix B of the Simplified Baseline and Monitoring Methodologies we have chosen approach 9 (a) - A combined margin (CM), consisting of the combination of operating margin (OM) and build margin (BM) according to the procedures prescribed in the approved methodology ACM0002.  We do not include power to the factory as our baseline assumes that sugar factories are power independent.  In the specific case of the project activity, the baseline scenario is that the sugar factory remains self sufficient in power.  That this is the case and that the project activity is not the baseline has been demonstrated in section B.5 through analysis of:
1. Project financials, the project activity is non-viable without the revenue from emission reductions;

2. Other barriers to the project which include uncertainty surrounding biomass availability, pricing and PPA risk.

The project activity will allow for exports of electricity to the grid, which will be metered and it is the volume of electricity that will qualify for emission reductions.  The project set up does not allow for the combustion of coal or other fossil fuels.

The plant has exported a very small quantity of electricity to the grid in the past and therefore we must account for these in our baseline.  The exports have taken place through a backpressure turbine and are therefore only possible during the season (when the factory is crushing cane).  We therefore use the season to determine a 3 year historic average of the capacity exported.  This is then incorporated into the baseline by deducting this from the qualifying exports of electricity to the grid
.
To obtain the number of emission reductions generated, qualifying exports of electricity must be multiplied by the relevant CO2 emission factor and any deductions made for project emissions.  Thus:
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In this equation α.t is equal to EGestimated.  The following table presents this data.

	
	
	

	Determination of baseline in future, MW multiplied by time
	0.548 MW x t
	Used to determine EGestimated

	Historic exports, MWh
	2,006 MWh
	Used to determine EGhistorical


	
	
	

	Baseline exports, MWh
	Max [2,006 and 0.548 t]
	EGbaseline


Where:


ERy 
Emission reductions in year y, tCO2

Ey
Electricity exported to the grid in year y, MWh


α
Constant representing annual average MW exported, MW


t
Season length, hours

EFy
CO2 emission factor of grid based electricity in the year y, tCO2/MWh

PEy 
Project emissions, tCO2
Determination of baseline variables

	Variable
	Type
	Comment

	Ey
	Total power exported to the grid 
	Basis of power that qualifies for emission reductions. MWh.

	α
	Average export capacity
	Determined from historic exports of electricity from 2MW turbine generator

	t
	Season length
	Applied to historic export capacity to reduce qualifying exports of electricity

	EFy
	Carbon dioxide emissions factor
	The CO2 emission factor that will be applied to qualifying exports to determine the emission reductions arising from the project.

	PEy
	Project emissions
	Any emissions that arise from the project activity


Determination of α

The factor α that reduces future exports is determined from a three year average of the historic exports and the operating hours.  These data are shown in the following table.

Table 3: Determination of α

	
	2002/03
	2003/04
	2004/05

	Exported power, kWh
	1,434,870
	3,841,690
	741,850

	Operation days
	162
	149
	154

	Average, MW
	0.369
	1.074
	0.201


The average MW capacity exported is 0.548MW.

Determination of t

The time period t will be determined from the period that the factory crushes cane and could therefore export power through the existing backpressure turbine generator.

B.5.
Description of how the anthropogenic emissions of GHG by sources are reduced below those that would have occurred in the absence of the registered small-scale CDM project activity:
In line with attachment A to appendix B of the simplified M&P for small-scale CDM project activities, demonstration of additionality focuses on the barriers facing the project.

We undertake additionality analysis through an investment scenario analysis of the project and then turn to examine other barriers facing the project.  We examine the financials of the project with and without emission reduction revenue, highlighting the importance of emission reduction revenue to the viability of the project.  This analysis is supplemented with information on other barriers the project has faced and how the prospect of CER revenue will allow these to be overcome – in particular operational and institutional barriers to the up-take of grid based power generation.
a) Financial barriers:

The financial risks relate to the pricing of the main input, bagasse and the only output (aside from carbon credit revenues) electricity.  The trends and risks in these inputs and outputs are covered in the next section but we have presented a financial analysis of the project with and without carbon credit revenues.

The project IRR increases from 10.94% to 15.67% with the inclusion of carbon credit revenues.  This assumes a final price of carbon credits of 10 Euro per tonne based on current discounted spot prices trading in the European market.  The assumptions underlying the analysis will be made available at the time of validation but we assume a bagasse price of Rs 950/mt and a season length of 150 days and off-season of 75 days.  These assumptions are conservative given that bagasse prices last year were over Rs 1100/mt
 and the factory operated for 154 days.  Other assumptions are standard, such as operation, maintenance and salaries, which we assume will be 2.5% of the investment costs.

b) Other barriers:

Risks in the pricing of bagasse are a substantial barrier to the project activity.  The factory has the option to sell bagasse on the open market, and bagasse prices have exhibited volatility in the recent past (as indicated above the actual price of bagasse in the year 2004/5 was Rs 1250/tonne).  High opportunity values for bagasse will make the project activity unviable.  Allied to the volatility of bagasse prices is the availability of bagasse.  The supply of bagasse to the project activity depends on the sugarcane yield which in turn depends on the rainfall
 and therefore if the supply of sugarcane is reduced it will impact the availability of bagasse and the factory will not be able to run for the expected 75 days in the off-season and season generation will be shortened, both of these factors will impact power generation and the financial viability of the project.

A second barrier that has faced the project activity is the uncertainty surrounding the PPA.  The guidelines on tariff rates for Non-conventional energy (NCE) projects were outlined by the Ministry of Non-Conventional Energy Sources (MNES), India.  The MNES guidelines assume 1994-95 as the base year for energy purchase.  For this year the tariff was set at 2.25 rupees / Unit.  This was then to be escalated at a minimum rate of 5% per annum for 10 years.  This leads to an approximate tariff rate of 3.6 rupees/unit for the year 2006-07. However, as per the Andhra Pradesh Electricity Regulatory Commission (APERC) Order R.P.No.84 / 2003 in O.P.No.1075 / 2000 dated 20th March 2004
, the tariff rates for NCE projects have been revised and will be divided into two parts – fixed and variable.  The fixed cost is based on the year of commissioning and it will come down gradually over a period of 10 years, whereas variable cost will go up by 5% every year up to a control period of 5 years.  This leads to an approximate tariff rate of 2.75 rupees/unit for the year 2006-07.  If we look at the Nava Bharat Project in particular, the price in the PPA is broken into two parts i.e. 9MW = 2MW + 7MW.  For the 2MW part, the price that will be paid to the project in 2007-2008 is Rs 2.53/kWh.  The price for the 7MW part for 2007-2008 will be Rs 2.71/kWh.  Clearly, the export to the grid does not give good financial returns to the project proponent.  Thus, there are significant barriers to the implementation of the proposed project activity due to the downward revision in tariff rates by the APERC.  Another barrier is the order preventing sale of power generated by NCE sources to 3rd parties, as per the Regulatory Commission of Andhra Pradesh.  Thus, the proposed project activity can only sell power to APTRANSCO and hence has to comply with their policies.
More generally the barriers inherent in bagasse cogeneration projects are highlighted by the lack of projects that have emerged successfully.  In the state of Andhra Pradesh (AP), there are 37 sugar mills, 12 of which employ bagasse cogeneration plants with capacities varying from 1.5KW to 161.1MW, totaling to around 263MW.  Amongst these, only the Ganpati co-generation project at Medak, Andhra Pradesh (Commissioning date: 29/04/2001) has been registered as a CDM project
.  There is another project, the 16 MW Bagasse based cogeneration plant by GMR Industries Ltd (Commissioning date: 13/02/2000), but this has now been withdrawn from the CDM process
 due to modifications within the plant set-up.  Thus, it is fair to say that the project activity is not common practice within the state. 

India is the largest cane producer in the world and has a co-generation potential of about 5000MW, only about 500MW is exported to the gird from 62 sugar mills mainly in the private sector
.

B.6.
 Emission reductions:

	B.6.1.
Explanation of methodological choices:


>>

As explained in section B.4 we arrive at the emission reductions due to the project activity using the following equation:

[image: image5.wmf](

)

(

)

y

y

y

y

PE

EF

t

al

EGhistoric

E

ER

-

-

=

.

.

,

max

a


Where:


ERy 
Emission reductions in year y, tCO2

Ey
Electricity exported to the grid in year y, MWh


α
Constant representing annual average MW exported, MW


t
Season length, hours

EFy
The CO2 emission factor of grid based electricity, tCO2/MWh during the year y
PEy
Project emissions, tCO2
The calculation of EFy will be carried out through the application of relevant sections of methodology ACM0002 version 6.  The sources of data for the combined margin, EFy, are presented in the monitoring plan and this variable will be calculated ex post from the average of the Simple Operating Margin (OM) and the Build Margin (BM).  The application of the methodology does require the use of default 
values for the weightings applied to the Simple OM and BM and we have applied the standard weights of 50:50.  
The use of the Simple OM requires us to show that the proportion of low-cost/must run resources are less than 50% of total generation in the average of the last 5 years of data.  Low cost/must-run resources typically include hydro, geothermal, wind/ low cost biomass nuclear and solar generation.  Low-cost/must run resources identified are identified as hydro and nuclear (the CEA does not provide any generation data from low-cost biomass and wind resources in the Northern Region).  The following table demonstrates the low percentage that low-cost/must run sources constitute of total generation and therefore confirms the choice of Simple OM, however this may change over the life of the project.
Units operating in the Southern Region
	
	2005-6 Generation,

GWh
	2004-5 Generation,

GWh
	2003-4 Generation,

GWh
	2002-3 Generation,

GWh

	Thermal
	108244.10
	112629.58
	116072
	112306

	Nuclear
	4712.99
	4406.73
	4700
	4390

	Hydro
	33505.56
	25279.78
	16670
	18465

	Hydro/nuclear as % of total
	20.4
	20.85
	15.54
	16.9


Source: CEA Generation report, http://www.cea.nic.in/god/opm/Monthly_Generation_Report/18col_05_03.pdf#sear
The following equations are used for the calculation of the Simple OM:
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Where:

Fi,j
amount of fuel i (in mass or volume) consumed by relevant power sources j in year(s) y

j
power sources delivering electricity to the grid, not including low operating cost and must run power plants, and including imports to the grid

COEFi,j
CO2 emission coefficient of fuel i (tCO2/mass or volume unit of the fuel) taking into account the carbon content of the fuels used by relevant power sources j and the percent of oxidation of the fule in year(s) y
GENj,y
electricity (MWh) delivered to the grid by source j
And
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Where:

NCVi
net calorific value (energy content) per mass or volume unit of fuel i
EFCO2,i
CO2 emission factor per unit of energy of the fuel i
OXIDi
oxidation factor of the fuel

The following equations are used for the calculation of the Build Margin:
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Where:

Fi,m,j, COEFi,m, GENm,y are analogous to the variables described for the Simple OM.

The combined margin is calculated from the following equation:
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Where the weights wOM and wBM are by default 50%.

Project Emissions
The project activity is not expected to give rise to any emissions, however, the monitoring of fossil fuels in the boiler has been included should there be any use of fossil fuels and any emissions arising from these will be accounted as shown in section B.6.3.
	B.6.2. 
Data and parameters that are available at validation:


(Copy this table for each data and parameter)
	Data / Parameter:
	Α

	Data unit:
	MW

	Description:
	Historical export of electricity to the grid

	Source of data used:
	Plant records

	Value applied:
	0.548MW

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The data for exported electricity has been recorded on a daily basis in the last three years.

	Any comment:
	Details in Section B.4


	Data / Parameter:
	EFCO2,FF,k

	Data unit:
	tCO2/GJ

	Description:
	Tonnes of carbon dioxide per energy unit of fossil fuel of type k used in the power plant

	Source of data used:
	India’s National communication to UNFCCC for coal and IPCC for any other fuel.

	Value applied:
	Varies for each fuel type

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Country specific values not available except for coal.
The values have been converted to a carbon dioxide equivalent by multiplying by 44/12.

	Any comment:
	


	Data / Parameter:
	NCVk

	Data unit:
	GJ/mass or volume

	Description:
	Net calorific value of the fossil fuel of type k combusted in the boiler in the power plant

	Source of data used:
	IPCC, 2006.  For coal the value will be taken from India’s intial communication to UNFCCC.

	Value applied:
	Varies for each fuel type

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Country specific values not available except for coal.


	Any comment:
	


	B.6.3 
Ex-ante calculation of emission reductions:


>>

As outlined in section B.6.1, the emissions reductions are calculated using the following equation:
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The values taken are given below and have been presented in the calculations submitted to the DOE.
Ey  =  20,196MWh

α  =  0.55MW

t   =  150 days * 24 hours

EGhistorical = 2006.13 MWh

EFy has been set at 0.86 tCO2e/MWh 

Project Emissions

Project emissions will be the emissions during the year y due to fossil fuel co-fired in the generation facility
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where:


PEFFy
Emissions due to fossil fuel co-fired in the power plant in year y, tCO2e
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where:

FFproject plant,k,y
Quantity of fossil fuel type k combusted in the biomass fired power plant during the year y (mass or volume unit per year)

NCVk
Net Calorific value of fossil fuel type k (GJ/mass or volume)
EFCO2,FF,k
CO2 emission coefficient of fossil fuel type k (tCO2/GJ)

NCVk and EFCO2,FF,k are as given in section B.6.2.  FFproject plant, i,y will be monitored as shown in section B.7.1.  The emissions from the resulting fossil fuel consumption will be accounted in PEy.
Therefore, emission reductions for the project activity are estimated at:
ERy = 15,643 tCO2e
	B.6.4
Summary of the ex-ante estimation of emission reductions:  


>>
	Year
	Estimation of project activity emissions (tCO2e)
	Estimation of baseline emissions (tCO2e)
	Estimation of leakage (tCO2e)
	Estimation of overall emission reductions  (tCO2e)

	Year 2007 (3 months)
	0
	3,911
	0
	3,911

	Year 2008
	0
	15,643
	0
	15,643

	Year 2009
	0
	15,643
	0
	15,643

	Year 2010
	0
	15,643
	0
	15,643

	Year 2011
	0
	15,643
	0
	15,643

	Year 2012
	0
	15,643
	0
	15,643

	Year 2013
	
	15,643
	
	15,643

	Year 2014 (9 months)
	0
	11,732
	0
	11,732

	Total (tonnes of CO2e)
	0
	109,503
	0
	109,503


	B.7
Application of a monitoring methodology and description of the monitoring plan:


	B.7.1
Data and parameters monitored:

	(Copy this table for each data and parameter)



	Data / Parameter:
	Ey

	Data unit:
	MWh

	Description:
	Units exported to the grid

	Source of data to be used:
	Plant records

	Value of data 
	20,196MWh

	Description of measurement methods and procedures to be applied:
	This parameter will be measured daily using electronic measurement meters at the power plant.  The data will be kept for 2 years after the end of the crediting period.

	QA/QC procedures to be applied:
	The meter reading will be cross-checked with the sales receipts of electricity and if necessary an energy balance may be conducted annually to further check the data.  The meters recording this data will be calibrated annually and calibration certificates will be provided at each verification.

	Any comment:
	


	Data / Parameter:
	T

	Data unit:
	Hours

	Description:
	Season days multiplied by hours

	Source of data to be used:
	Plant records

	Value of data 
	3600 hours

	Description of measurement methods and procedures to be applied:
	This parameter is needed to determine the length of the season and can be obtained by finding out the start and the end date of the crushing season.

	QA/QC procedures to be applied:
	The reporting of season days is required by the State Sugar Commission and the reports (RT8) provided to this body will be the source of checking this data.

	Any comment:
	


	Data / Parameter:
	EGtotal,y

	Data unit:
	MWh

	Description:
	Net Electricity generated in the project activity

	Source of data to be used:
	Plant records

	Value of data 
	To be given annually but is not included here as it is not part of the emission reduction calculation.

	Description of measurement methods and procedures to be applied:
	This will be taken from the hourly records kept in the power plant

	QA/QC procedures to be applied:
	This can be further cross checked from annual energy balance.

	Any comment:
	


	Data / Parameter:
	FFproject plant, k,y

	Data unit:
	Mass or volume

	Description:
	Quantity of fossil fuel type k fired in the power plant

	Source of data to be used:
	Plant records

	Value of data 
	

	Description of measurement methods and procedures to be applied:
	Store department maintains all the records for the issuance of fuel.  This will be taken monthly.

	QA/QC procedures to be applied:
	This can be further cross checked from annual energy balance.  Fossil fuels, such as coal, will be measured across the weighbridge at the factory and this weighbridge will be calibrated annually.

	Any comment:
	


	Data / Parameter:
	EFy

	Data unit:
	tCO2/MWh

	Description:
	Emission factor

	Source of data to be used:
	Calculated from the weighted average of the Simple Operating Margin and Build Margin

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	As this will be determined ex-post we have used for the purposes of our calculations an EF value published by the CEA, 0.86 tCO2e/MWh

	Description of measurement methods and procedures to be applied:
	Calculated variable.

	QA/QC procedures to be applied:
	Left blank on purpose

	Any comment:
	This variable will be calculated from the EFOM,y and EFBM,y.  Whilst the basis of the calculations have used the CEA published CEF we believe there are issues with the determination of this in terms of the transparency of its calculation, therefore calculated factors at the time of verification may differ from this and cause variations in the actual CERs relative to the expected CERs presented in the PDD.

Data will be held throughout the crediting period and 2 years thereafter.


	Data / Parameter:
	EFOM,y

	Data unit:
	tCO2/MWh

	Description:
	Simple Operating Margin

	Source of data to be used:
	Calculated variable but may be taken from government or reputed published data for EFs in India if these are available and calculated on the most up to date data.

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	See EFy

	Description of measurement methods and procedures to be applied:
	This is calculated from the equations provided in ACM0002

	QA/QC procedures to be applied:
	Left blank on purpose

	Any comment:
	Given the data available in India, it is expected that this will be a Simple Operating Margin.  If data is not available for the year in which exports have occurred this variable will be calculated from the most recent data available.

Data will be held throughout the crediting period and 2 years thereafter.


	Data / Parameter:
	EFBM,y

	Data unit:
	tCO2/MWh

	Description:
	Build Margin 

	Source of data to be used:
	Calculated variable but may be taken from government or reputed published data for EFs in India if these are available and calculated on the most up to date data.

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	See EFy

	Description of measurement methods and procedures to be applied:
	This is calculated from the equations provided in ACM0002

	QA/QC procedures to be applied:
	Left blank on purpose

	Any comment:
	If data is not available for the year in which exports have occurred this variable will be calculated from the most recent data available.

Data will be held throughout the crediting period and 2 years thereafter.


	Data / Parameter:
	Fi,y

	Data unit:
	Mass or volume

	Description:
	Amount of each fossil fuel consumed by each power source/plant

	Source of data to be used:
	Central Electricity Authority, most recent General Review or other publication that contains fossil fuel consumption by power plants.

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	See EFy

	Description of measurement methods and procedures to be applied:
	Measured by individual plants and reported to the CEA.

	QA/QC procedures to be applied:
	Left blank on purpose

	Any comment:
	Currently the most recent General Review published is for 2006, http://www.cea.nic.in/power_sec_reports/general_review/
index_general_Review.html 


	Data / Parameter:
	COEFi

	Data unit:
	tCO2/mass or volume unit

	Description:
	Emission factor

	Source of data to be used:
	India’s Initial National Communication to the UNFCCC, http://natcomindia.org/pdfs/chapter2.pdf for the NCV and EF and IPCC data for OXID

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	See EFy

	Description of measurement methods and procedures to be applied:
	Measured by relevant Indian ministries or agency on their behalf.

	QA/QC procedures to be applied:
	Check against IPCC values

	Any comment:
	Data will be held throughout the crediting period and 2 years thereafter.


	Data / Parameter:
	GENj/k/n,y

	Data unit:
	MWh

	Description:
	Electricity generation of each power source/plant j, k n

	Source of data to be used:
	Central Electricity Authority, most recent data is from the Monthly Generation Report

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	See EFy

	Description of measurement methods and procedures to be applied:
	Measured by power plants and reported to CEA

	QA/QC procedures to be applied:
	Left blank on purpose

	Any comment:
	Currently the most recent generation data is published by the CEA on the following url http://www.cea.nic.in/god/opm/Monthly_Generation_Report/index_
Monthly_Generation_Report.html
Data will be held throughout the crediting period and 2 years thereafter.


	Data / Parameter:
	Plant name

	Data unit:
	Text

	Description:
	Identification of power source/plant for the calculation of the OM

	Source of data to be used:
	Central Electricity Authority, monthly generation reports

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	See EFy

	Description of measurement methods and procedures to be applied:
	Determined from all plants operating on regional grid

	QA/QC procedures to be applied:
	Left blank on purpose

	Any comment:
	Currently the most recent generation data is published by the CEA on the following url http://www.cea.nic.in/god/opm/Monthly_Generation_Report/index_
Monthly_Generation_Report.html
Data will be held throughout the crediting period and 2 years thereafter.


	Data / Parameter:
	Plant name

	Data unit:
	Text

	Description:
	Identification of power source/plant for the calculation of the BM

	Source of data to be used:
	Central Electricity Authority, state electricity boards and NTPC websites.

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	See EFy

	Description of measurement methods and procedures to be applied:
	Determined from all plants operating on regional grid

	QA/QC procedures to be applied:
	Left blank on purpose

	Any comment:
	Data will be held during the crediting period and two years thereafter.


	Data / Parameter:
	GENj/k/ll, y, IMPORTS

	Data unit:
	kWh

	Description:
	Electricity imports to the project electricity system

	Source of data to be used:
	Central Electricity Authority

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	See EFy

	Description of measurement methods and procedures to be applied:
	Reported by Central Electricity Authority

	QA/QC procedures to be applied:
	Left blank on purpose

	Any comment:
	http://cea.nic.in/planning/c%20and%20e/Government%20of%
20India%20website.htm
Data will be held throughout the crediting period and 2 years thereafter.


	Data / Parameter:
	COEFi,j, y, IMPORTS

	Data unit:
	tCO2/mass or volume unit

	Description:
	CO2 emission coefficient of fuels used in connected electricity systems

	Source of data to be used:
	India’s Initial National Communication to the UNFCCC, http://natcomindia.org/pdfs/chapter2.pdf for the NCV and EF and IPCC data for OXID

	Value of data applied for the purpose of calculating expected emission reductions in section B.5
	See EFy

	Description of measurement methods and procedures to be applied:
	Measured by relevant Indian ministries or agency on their behalf.

	QA/QC procedures to be applied:
	Left blank on purpose

	Any comment:
	Data will be held throughout the crediting period and 2 years thereafter.


	B.7.2
Description of the monitoring plan:


>>

The CDM project data will be collected monthly and will then be collated through the use of the attached spreadsheet tool which has been designed for the project activity.  This will permit the monitoring and reporting of emission reductions on a monthly basis.

The quantity of fossil fuels fired if any in the power plant will be monitored monthly.

The generation data from the turbine will however be continuously recorded by power quality meter and a manual hourly record will be made by the turbine operator.  This data will be collated at the end of each day and reported in the daily operating report to the factory management, the responsibility for which will be with the Manager (Power Plant).  The onsite energy meter will measure the export to the grid.  The readings from this meter are recorded continuously and will be kept for the purpose of monitoring the electricity export.  There are two main meters and two check meters at the sub-station under the control of APEPDCL.  These meters measure the electricity exported to the grid and all the payments related to the export of power to the grid is done on the basis of the readings from these meters.  The monthly reading is available from these meters and this will be used for calculating emission reductions.  The details about these meters are included in Annex 4.  All the data will be kept in the plant records till 2 years after the end of crediting period.

The plant will implement a PLC (Programmable Logic Counter) system which will electronically monitor the main performance and output variables of the power plant, the systems for monitoring the CDM aspect of the project will draw extensively from the PLC system.
The calculation of the ex-post EF will be carried out annually in line with the guidance in the monitoring section.  This will be performed by Agrinergy and all data sources used for the calculation will be kept for the period of the crediting period and two years thereafter.
	B.8
Date of completion of the application of the baseline  and monitoring methodology and the name of the responsible person(s)/entity(ies)


>>

Date: 15/01/2007
Ben Atkinson, Agrinergy Ltd, contact information as listed in annex I.
N. Subash Chandra, Nava Bharat Ventures Ltd, Sugar Division (Samalkot A.P), project participant as listed in Annex I.
SECTION C. 
Duration of the project activity / crediting period 

C.1
Duration of the project activity:


C.1.1.
Starting date of the project activity: 

>>

29/05/2004  -  On this date the letter of intent for the purchase of 9MW turbine was issued.  This has been provided at the time of validation.

C.1.2.
Expected operational lifetime of the project activity:
>>

25 years
C.2
Choice of the crediting period and related information: 
A renewable crediting period is chosen.

C.2.1.
Renewable crediting period


C.2.1.1.
 
Starting date of the first crediting period: 
>>

15/09/2007 or the date of registration whichever is later.


C.2.1.2.

Length of the first crediting period:

>>

7 years.

C.2.2.
Fixed crediting period: 



C.2.2.1.

Starting date:

>>

Not Applicable


C.2.2.2.

Length: 
>>

Not Applicable
SECTION D. 
Environmental impacts

>>

D.1.
If required by the host Party, documentation on the analysis of the environmental impacts of the project activity: 

>>

In relation to the baseline scenario no negative environmental impacts will arise as a result of the project activity.

The positive environmental impacts arising from the project activity are:

· A reduction in carbon dioxide emissions from the replacement of fossil fuels which would be generated under the baseline scenario

· A reduction in the emissions of other harmful gases (NOx and SOx) that arise from the combustion of coal in power generation

· A reduction in the production of ash as bagasse has a lower ash content
 than that of Indian coal which typically has an ash content of 30 to 40%

The Nava Bharat Sugar factory meets all environmental guidelines and regulations as set out by the regional and national environmental agencies.  The consent to Operate from the State Pollution Control Board highlight the compliance of the factory with environmental legislation.  These consents will be part of the monitoring plan and thus ensure that the factory is in compliance.
The factory has a Environment management plan in place and prepares Environment audit reports.  This will ensure that the factory is in compliance with the regulations.
D.2.
If environmental impacts are considered significant by the project participants or the host Party, please provide conclusions and all references to support documentation of an environmental impact assessment undertaken in accordance with the procedures as required by the host Party:

>>

The environmental impacts are not considered significant.
SECTION E. 
Stakeholders’ comments

>>

E.1.
Brief description how comments by local stakeholders have been invited and compiled:
>>

The stakeholder review has been conducted on three levels:


A local stakeholder review

A national stakeholder review which will be undertaken through the approval by the Ministry of Environment and Forests (the Indian DNA) and consent to operate from the Andhra Pradesh Pollution Control Board.


An international stakeholder review which will be conducted at the time of validation.

A notice was placed in Andhra Jyothi (Telgu) and Deccan Chronicle (English) news papers on 16th December, 2006 informing the local stakeholders about the project activity.  A local stakeholder consultation was organised on 14th November, 2006.  During this meeting, all the local stakeholder have been informed about the project activity and the comments raised during the meeting are outlined in section E.2.
Other stakeholders that have been consulted are the Andhra Pradesh Pollution Control Board from which regulatory approvals and consents have been obtained, as detailed in section D, and the Andhra Pradesh Eastern Distribution Company who is counterparty to the PPA
E.2.
Summary of the comments received:
>>

The following comments were received during the local stakeholder consultation meeting:

· Can the electricity be supplied round the year

· Can the electricity be made available to the local community

· Is there any adverse effect on the local farmers
E.3.
Report on how due account was taken of any comments received:
>> 
The electricity cannot be supplied round the year as it depends on the operation of plant and the availability of cane.  The plant is expected to operate for 75 days in the off-season and it will export during this time in addition to the exports in the season.  The distribution of electricity depends on the distribution company.  The factory cannot insure electricity availability in the local region but the export from the factory adds to the capacity of the grid and thus increases the electricity available with the grid to distribute it further.  The local stakeholders understand this and that the distribution lies in the control of the distribution company.  The efforts of the sugar factory to export electricity to the grid were highly appreciated during the meeting.  In terms of adverse effects on farmers,  the factory on the contrary will support the farmers in a better manner owing to increased revenues from CDM and electricity exports. 
Annex 1
CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY
	Organization:
	Nava Bharat Ventures Limited

	Street/P.O.Box:
	East Godavari District

	Building:
	

	City:
	Samalkot

	State/Region:
	Andhra Pradesh

	Postfix/ZIP:
	533 440

	Country:
	INDIA

	Telephone:
	0884 2327384

	FAX:
	0884 2327587

	E-Mail:
	nsc@deccansugars.in

	URL:
	

	Represented by: 
	

	Title:
	Mr.

	Salutation:
	

	Last Name:
	Chandra

	Middle Name:
	

	First Name:
	Subas

	Department:
	Commercial

	Mobile:
	098 498 27272

	Direct FAX:
	

	Direct tel:
	

	Personal E-Mail:
	


	Organization:
	Agrinergy Ltd

	Street/P.O.Box:
	

	Building:
	Suite 205, Eagle Tower

	City:
	Cheltenham

	State/Region:
	Montpellier Drive

	Postfix/ZIP:
	GL50 1TA

	Country:
	UK

	Telephone:
	+44 1425 206345

	FAX:
	+44 1425 206346

	E-Mail:
	

	URL:
	www.agrinergy.com

	Represented by: 
	

	Title:
	Director

	Salutation:
	Mr

	Last Name:
	Atkinson

	Middle Name:
	

	First Name:
	Ben

	Department:
	

	Mobile:
	+44 7960 970974

	Direct FAX:
	+44 1425 206346

	Direct tel:
	+44 1425 206345

	Personal E-Mail:
	ben.atkinson@agrinergy.com


Annex 2

INFORMATION REGARDING PUBLIC FUNDING 

The project has not received any public funding.

Annex 3

BASELINE INFORMATION

	 
	2002/03
	2003/04
	2004/05
	Average

	Exported power, kWh
	1,434,870
	3,841,690
	741,850
	2,006,137

	Operation days
	162
	149
	154
	155

	Average, MW
	0.369
	1.074
	0.201
	0.548


Annex 4

MONITORING INFORMATION 

Meter details
	FEEDER -1 AT SAMALKOT S/S

	MAIN METER
	 
	CHECK METER

	MAKE
	SECURE METERS LTD
	 
	MAKE
	SECURE METERS LTD

	SERIAL NO
	TNU01504
	 
	SERIAL NO
	TNU01505

	TYPE
	E3M021
	 
	TYPE
	E3M021

	(MWH,MVARH,MVAH,MVA)
	 
	(MWH,MVARH,MVAH,MVA)

	E.M.F
	2 FOR 400/1A
	 
	E.M.F
	2 FOR 400/1A

	PHASE
	3PH/4-WIRE
	 
	PHASE
	3PH/4-WIRE

	FREQUE
	50HZ
	 
	FREQUE
	50HZ

	33KV/Rt3/110/Rt3   :200/1A
	 
	33KV/Rt3/110/Rt3   :200/1A

	P.F
	1 TO -1
	 
	P.F
	1 TO -1

	Ref.Temp
	27 deg.C
	 
	Ref.Temp
	27 deg.C

	Pulses/Unit
	1600
	 
	Pulses/Unit
	1600

	1b:1A
	 
	1b:1A

	IMAN
	2A
	 
	!MAN
	2A

	IEC
	60687
	 
	!EC
	60687

	CLASS
	0.25
	 
	CLASS
	0.25

	YEAR
	2005
	 
	YEAR
	2005


	FEEDER -2 AT SAMALKOT S/S

	MAIN METER
	 
	CHECK METER

	MAKE
	SECURE METERS LTD
	
	MAKE
	SECURE METERS LTD

	SERIAL NO
	TNU01506
	
	SERIAL NO
	TNU01507

	TYPE
	E3M021
	
	TYPE
	E3M021

	(MWH,MVARH,MVAH,MVA)
	
	(MWH,MVARH,MVAH,MVA)

	E.M.F
	2 FOR 400/1A
	
	E.M.F
	2 FOR 400/1A

	PHASE
	3PH/4-WIRE
	
	PHASE
	3PH/4-WIRE

	FREQUE
	50HZ
	
	FREQUE
	50HZ

	33KV/Rt3/110/Rt3   :200/1A
	
	33KV/Rt3/110/Rt3   :200/1A

	P.F
	1 TO -1
	
	P.F
	1 TO -1

	Ref.Temp
	27 deg.C
	
	Ref.Temp
	27 deg.C

	Pulses/Unit
	1600
	
	Pulses/Unit
	1600

	1b:1A
	
	1b:1A

	!MAN
	2A
	
	!MAN
	2A

	!EC
	60687
	
	!EC
	60687

	CLASS
	0.25
	
	CLASS
	0.25

	YEAR
	2005
	 
	YEAR
	2005


- - - - -

50 mt





10 mt





Project set-up





9MW





Process (melting of sulphur, washing) 8kg/cm2





Boiler 43kg/cm2


64 tph





Process (evaporation and juice heating), 2.5 kg/cm2





Condensor





4 mt





To grid





STEAM HEADER





To plant





CDM Boundary





BOILER


64tph


43 kg/cm2





   TG 9MW








� http://www.censusindia.net/


� http://www.mapsofindia.com/lat_long/andhrapradesh/andhrapradesh.htm


� http://cdm.unfccc.int/methodologies/SSCmethodologies/approved.html


� Should a non-core facility, such as a distillery or stand-alone refinery, be subsequently installed, any power supplied to this from the project activity should qualify for CERs as under the baseline scenario, these units would import power from the grid.  It should be noted that there are no plans for the installation of such units.


� This method has been used in the SRS Bagasse cogeneration registered CDM project


http://cdm.unfccc.int/Projects/DB/KPMG1122134044.24/view.html


� Please refer to Annex 3


� Plant Records- Provided at the time of validation to DOE.


� “The economics of sugar in India are more complicated than those of sugar industries in many other countries. Both area and production of sugarcane fluctuate considerably from year to year. This is due to variations in climatic conditions, the vulnerability of areas cultivated under rainfed conditions, fluctuations in prices of gur and khandsari, and changes in returns from competing crops.” Source: FAO.


� � HYPERLINK "http://www.ercap.org/OtherOrders/Order_RP_84_2003.doc" ��http://www.ercap.org/OtherOrders/Order_RP_84_2003.doc�


� � HYPERLINK "http://cdm.unfccc.int/Projects/DB/SGS-UKL1146080365.67/view.html" ��http://cdm.unfccc.int/Projects/DB/SGS-UKL1146080365.67/view.html�


� � HYPERLINK "http://cdm.unfccc.int/Projects/DB/SGS-UKL1154937278.97/view.html" ��http://cdm.unfccc.int/Projects/DB/SGS-UKL1154937278.97/view.html�


� March, 2006, MNES - http://www.cea.nic.in/planning/CPP/MNES%20Presentation.pdf


� Please refer to Annex 3.


� EFy will be determined ex-post but for the purposes of the calculation we have taken the CEA published data.  At the time of verification this factor will be re-calculated.


� The ash content on bagasse is normally 2%.
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