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‘ SECTION A. General description of project activity |

‘ Al Title of the project activity: |

>> Title: Installation of Waste Heat Recovery based Captive Power Plants in 17 Nos Sponge Iron
Plants of Orissa, India

Document Version: 02

Date of completion: 15/01/06

A.2. Description of the project activity:
All the 17 Sponge Iron Manufacturing Plants (Units) have decided to implement the project activity
realizing the necessity of reducing CO, emissions, which are adversely impacting the environment,
causing global warming concerns. At the same time the Units would stand to gain through savings
achieved on Power Bills and the income derived from CERs from CDM. The reduction in CO,
emissions is achieved through utilization of Waste Heat of flue gases from the Rotary Kilns (Flue gas
temperature between 900°C and 1000°C) in Waste Heat Recovery Boilers with Steam Turbine
Generators (WHRB_STG) for generating Electricity. This would reduce the burning of an amount of
coal that is required to produce equivalent Electrical Power at the grid generating plants and
consequently this would maximize the Energy Efficiency of the process of the Units by recovering the
sensible heat of the waste flue gases that was being lost and converting it into electric power leading to
a reduction in the burden on the environment through emission reductions and energy conservation. A
combined Project Design Document (PDD) has been prepared on behalf of 17 Sponge Iron
Manufacturing Plants, referred to as “Units”. Each of the Units is having either 50 tpd (tonnes per day)
or 100 tpd or both, capacity Rotary Kilns. All the percentile parameter factors are the same for both
100 tpd and 50 tpd Plants. The PDD has been prepared by BPNSI (Biju Patnaik National Steel
Institute) with assistance from OSIMA (Orissa Sponge Iron Manufacturers Association). The Units are
totally having 21 Nos of 100 tpd and 8 Nos of 50 tpd Rotary Kilns between them. The 100 tpd and 50-
tpd kilns are expected to generate 2MW and 1 MW of Electrical Power respectively through
WHRB_STG. The combined generation of electrical power by all the Units is expected to be 50 MW,
operating for 24 hrs a day and 300 days a year, which is around 360,000 MU annually. The expected
CERs of the project activity would be 296267.44 units annually. The WHRB_STG will replace the gas
cooling and scrubbing system after the After Burning Chamber of the rotary kilns. The exhaust gases
from the WHRB will pass through the ESP (Electrostatic Precipitator), where the collected dry ash
will be disposed off into suitable landfills (as is being done at present) and then through the bag filters
and finally the stack
The generated power would be utilized firstly for captive consumption of the Units and secondly, the
excess Power would be uploaded into the grid.
View of project participants of the contribution of the project activity to sustainable
development
The project activity contributes to the sustainable development, which, as defined by the indicators
mentioned in Publication of the Ministry of Environment and Forests, under the Govt of India,
‘Empowering People for Sustainable Development’, 2002 means improvement in the fields of Social
development, economic development, Technology upgradation, and alleviation of Environmental
pressures
A short note on sustainable development has been annexed at Appendix 1
The immediate contributory factors in the Project activity towards sustainable development are:
1. Utilization of waste heat energy to generate electricity
2. Captive Generation of approximately 360,000 MU (million units equivalent to megawatt
hours) / annum for both own consumption as well as export of the surplus to the Grid / other
consumers, thereby not only eliminating the GRIDCO/OPTCL supply to this extent, but at the
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same time augmenting the Grid Capacity, which would greatly help in improving the quality
of electricity distributed to other social sectors.

Conserving coal, a non-renewable natural resource

4. Reduction of GHG (Carbon Dioxide — CO,) at the Grid Supply Power Plants to the tune of

296267.440 tonnes of CO, in a 10-year crediting period (considering combined emission

factor of 0.8439229)

5. Conservation of water, a scarce natural resource, through eliminating the use of venturi
scrubbers/ gas coolers

6. Contributing to a significant increase in the local employment in the area of skilled and
unskilled jobs for operation and maintenance of the new equipment and for additional
housekeeping, enabling the reduction of poverty levels.

7. Contributing to the improvement in the quality of life in the peripheral villages, with
possibilities of better quality of electricity supply, roads, schools & auxiliary businesses &
shops, all contributing to sustainable development

W

1 India - Public entity Ministry of Environment & Forestry — HostiNo
Party (MoEF)

2 India Public Entity - Biju Patnaik National Steel Institute (BPNSI), [Yes

3 India Private Entity - Orissa Sponge Iron Manufacturers Association|Yes
(OSIMA)

4 Japan  |Private Entity - Steel Plantech CO (SPCO) 'Yes

1 India Project Participants - Pawansut Sponge Pvt. Limited (PSPL)  [Yes

2 India Project Participants - Shree Madhav Ispat Private Ltd (SMIPL) [Yes

3 India Project Participants- L.N. Metalliks Ltd (LNML) Yes

4 India Project Participants - Maa Samaleswari Ferro Ispat (P) LtdYes
(MSFMPL)

India Project Participants - Sponge Udyog (P) Ltd (SUPL) Yes

6 India Project Participants -Shree Mahabir Ferro Alloys Pvt. LimitedYes
(SMFAPL)

7 India Project Participants - Pooja Sponge Pvt. Ltd (PSPL) Yes

8 India Project Participants - Jay Iron & Steels Limited (JISL) 'Yes

9 India Project Participants-Seeta Sponge Iron Ltd (SSIL) Yes

10  |India Project Participants- Sri Balaji Metalliks (P) Ltd (SBMPL) 'Yes

11 |India Project Participants-Shree Ganesh Metalliks Limited (SGML) [Yes

12 |India Project Participants - Swastik Ispat (P) Ltd (SIPL) Yes

13 |India Project Participants - Bajrang Ispat (P) Ltd (BIPL) Yes
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14 |India PProject Participants - Maa Sakumbari Sponge (P) Ltd (MSSPL)[Yes
15 |India Project Participants - Vedvyas Ispat Limited (VIL) Yes
16 |India Project Participants- Pawanjay Sponge Iron Limited (PSIL)  |Yes
17 |India Project Participants- Suraj Products Ltd (SPL) Yes
‘ A.4. Technical description of the project activity: |

>> In the State of Orissa, India

Ad4.1.1. Host Party(ies):

>> Host Party is India

‘ A4.1.2. Region/State/Province etc.:
>> Region: Eastern Region / State: Orissa/ Province: Sundergarh, Rajgangpur, Sambalpur, Kuarmunda,
& Jharsuguda

| A4.13. City/Town/Community etc: |

>> City: Jharsuguda, Rourkela, Rajgangpur/ Town: Not applicable

A4.14. Detail of physical location, including information allowing the

>>The location of the project activity is shown in the map shown below.
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‘ A.4.2. Category (ies) of project activity: |

>> Project activity pertains to Energy Industries (renewable & non renewable sources) as per Sectoral
Scopes, Version 04 and applies to the methodology version ACM 0002/0004

>> The project activity envisages the replacement in the existing Rotary Kilns, of the (a) Gas cooling
and (b) gas conditioning system with a WHRB_STG (Waste Heat Recovery Boiler with Steam
Turbine Generator) for the production of Electrical Power utilizing the sensible heat of the waste gases
leaving the kiln at about 900°C — 1000°C, which is now being wasted into the atmosphere. The project
activity would reduce the final temperature of the waste gases to around 180°C, which would increase
the capture of SPM (Suspended Particulate Matter) at the ESP. The electrical power generated by the
WHRB_STG would displace the electrical power imported from the grid for running the Units, as well
as generate excess power for export to the Grid or other consumers

For a 100-tpd plant the boiler is expected to generate 11.7 tph of steam at 66 kg/cm” and 495°C and for
a 50-tpd plant the boiler would be correspondingly downsized at about 5.5 tph of steam at 66 kg/cm®
and 495°C. Approximately 5.1 tph of steam is required to generate 1 MW of electricity, hence a 100-
tpd plant would generate 2 MW and a 50-tpd plant would generate 1 MW of electricity. The Steam
Turbine Generator would be the high efficiency multistage type

The flue gases exiting the WHRB pass through multifield ESPs for trapping the suspended particulate
matter (SPM), through bag filters and finally through a stack. The SPM collected by the ESP would be
disposed off as dry ash. Other systems required for the plant include transformers, circulating water
pumps, compressed air systems, ash handling, cooling water system, DM Water plant etc. The
technology employed to generate electricity is technically and environmentally safe and does not
damage the environment in any way during the lifetime of the project, which is expected to be around
30 years.

We have assumed 300 days a year, at 24 hrs/day (i.e. 7200 hours per year) working of the power plant.
Annual power generation is expected to be about 360000 MU giving rise to emission reduction of
296267.44 @ baseline emission factor of tonnes of CO, equivalent.

Even though there is a high level of technology available within the host country (India), and no
import of technology for the project activity is envisaged at present, efforts are being made to source
the system from outside India, where the efficiency of the WHRB is around 62% as compared to
38.4% efficiency of indigenous equipment providing adequate finance is sourced

The project boundary encompasses the After Burning Chamber, the WHRB_STG, auxiliary systems
of the power plant, the stack, transmission lines carrying power from the Captive Power Plant to the
GRID, the Grid of GRIDCO /OPTCL receiving the generated power, the Eastern Regional Grid
Implementation schedule:

Once the project activity has been validated, and the CERs are assured, the Units would source the
finance from the banks on the strength of the CERs and implement the project. The project activity
would be implemented within 10 months of validation of PDD.

Figure below shows the Process of the Sponge Iron Manufacturing. It also defines the project activity
boundary (within dotted lines)
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A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic

>> There are no national and/or sectoral policies compelling the implementation of the project activity
to utilize the waste heat of gases and generate electricity. The project activity is over and above the
basic requirements of the national/ sectoral policies. The Units are presently running their
manufacturing processes by drawing power from the grid. In the absence of the project activity the
Units would continue to draw power for running the Units from the grid. The electricity generated by
the Units from the project activity of installation of WHRB_STGs would not only eliminate import of
power from the grid to run the Units, but also have a surplus for export to the grid/other consumers.
This would correspondingly reduce the necessity of the generating stations of the State Grid to
generate the total Power generated by the project activity. The grid is predominantly thermal and
therefore it can be assumed that the power generated for the Units is from thermal power plants by
burning of coal. The project activity translates into considerable reduction in the use and burning of
coal at the generating stations thus reducing the anthropogenic emissions of anthropogenic GHGs.
This reduction is a direct result of, and which obviously would not have occurred in the absence of,
the project activity. The other additionality criteria are dealt with in detail at B.3.

Considering a Baseline emission factor of 00.8439229 (details at Annex-3), net CO, emission

reduction from the project activity is expected to be around 296267.44 tonnes of CO, / annum.

A4.4.1. Estimated amount of emission reductions over the chosen crediting
period
>>The chosen crediting period is ten years
Year Annual Estimation of emission
reductions (Tonnes of CO2e)
2005-06 296267.44
2006-07 296267.44
2007-08 296267.44
2008-09 296267.44
2009-10 296267.44
2010-11 296267.44
2011-12 296267.44
2012-13 296267.44
2013-14 296267.44
2014-15 296267.44
Total estimated reductions | 2962674.40
(Tonnes of CO2e)
Total no of crediting years | 10 (ten) y
Annual average over the 296267.44
crediting period of
estimated reduction
(Tonnes of CO2e)

‘ A.4.5. Public funding of the project activity:

>> No public funding from parties included in Annex — 1 has been made available to the project
activity
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‘ B.1.  Title and reference of the approved baseline methodology applied to the project activity: |

>> Consolidated baseline methodology for waste gas and/or heat for power generation, reference
ACMO0004, Version 01, Sectoral Scope 01, Date July 8, 2005, and is applied to the project activity. As
this methodology specifies that ACMO0002, Sectoral Scope 01, Version 04, Date November 28, 2005
to be used for calculation of operating, build and combined margins of the project activity, this
methodology will also be applied to the project activity

B.1.1. Justification of the choice of the methodology and why it is applicable to the

>> Justification concerning the choice of the methodology:

The methodology described in UNFCCC document ACM 0004 applies to electricity generation
project activity, which displaces electricity generation with fossil fuels in the electricity grid or
displaces captive electricity generation from fossil fuels. Since the electrical power generated by the
project activity is connected to the grid, the operating and build margins and, by inference, the
combined margin of the grid will be taken into account for calculating the emission factor. For this
calculation of combined margin the UNFCCC approved methodology described in ACM 0002,
Version 04, and Sectoral Scope 1 is followed. Though this methodology (ACM 0002) is applicable to
grid-connected renewable power generation project activities, the procedure for the calculation of the
combined margin is same for both and hence it has been rightly specified that ACM 0002 be referred
to for this purpose alone and the remaining portion of the methodology be followed as per the
UNFCCC document ACM 0004

As per the above methodologies:

1. For the baseline determination, project participants will only account for CO2 emissions from
the electricity generation in fossil fuel fired power plants, that are displaced due to the project
activity

2. The spatial extent of the project boundary includes the source of the waste heat, i.e. After
burner Chamber of the rotary kiln, the power generating equipment, gas conditioning plant,
Electro Static Precipitator (ESP), the stack, the project site and all power plants connected
physically to the electricity system that the Units power generation plant is connected to.

For the purpose of determining the build margin (BM) and operating margin (OM) emission factor, as
described below, that portion of electricity from the Eastern Regional Grid which is dedicated for
Orissa exclusively and fixed as per power sharing agreement between GRIDCO and ERG and the
balance of the whole of the generation by OHPC & OPGC, Captive Power Plants, TTPS have been
included in the project boundary, as defined by the spatial extent of the power plants that can be
dispatched without transmission constraints, since the application of this methodology does not result
in a clear grid boundary, given the country specific variations in the grid management policies:

In a large country like India with layered dispatch systems, the Orissa State grid definition,
GRIDCO/OPTCL will be used. The fossil fuel fired power plants of the Eastern Region connected to
the electricity system of GRIDCO/OPTCL will also be included in the project boundary as mentioned
above

The project activity meets the applicability conditions of the chosen methodology ACM 0004, since it
is a scheme for electricity generation by utilizing the sensible heat of waste gases of the process, which
displaces electricity generation with fossil fuels in the electricity grid
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Electricity transfers from connected electricity systems to the project electricity system are defined as
electricity imports and project electricity transfers to connected electricity systems are defined as
electricity exports

B.2.  Description of how the methodology is applied in the context of the project activity:

>>The first step in application of the chosen methodology is to define the emissions that would be
included or excluded from the project boundary. See Table B.2.a

Table — B.2.a
Overview on emissions sources included in or excluded from the project boundary as defined in
the methodology
SI | Source Emission | Status on | Justification/explanation
No Gas inclusion
Grid electricity | CO2 Included | Main emission source
2 generation CH4 Excluded | Excluded for simplification. This is conservative
= N20 Excluded | Excluded for simplification. This is conservative
@ | Captive CO2 Included | Main emission source
R electricity CH4 Excluded | Excluded for simplification. This is conservative
generation N20 Excluded | Excluded for simplification. This is conservative
On-site fossil | CO2 Excluded | May be an important emission source
Z fuel ) CH4 Excluded | Excluded for simplification.
5 | consumption
E |due to the | N20O Excluded | Excluded for simplification.
f project activity
§ Combustion of | CO2 Excluded | It is assumed that this gas would have been
S | waste gas for burnt in the baseline scenario
A electricity CH4 Excluded | Excluded for simplification.
generation N20 Excluded | Excluded for simplification.

The baseline scenario will include all possible options that provide or produce electricity for in-house
consumption and / or other consumers. The project participants exclude the baseline options that:
» Do not comply with legal and regulatory requirements; or
» Depend on key resources such as fuels, materials or technology that are not available at the project

site
The two steps involved in the application of the methodology in the context of the project activity are
given below:
Step — I: Establishing additionality of the project activity
This step is based on the “Tool for the demonstration and assessment of additionality” of the version
02 approved in EB 22 on 28 November 2005.
Information/data related to industry practice and other regulatory and project related documents would
be used to establish the additionality of the project activity. Details of step I are a part of Section B.3.
Step — II (A): Determining the Baseline Scenario
This step includes all possible options that provide or produce electricity for in-house consumption
and / or sale to the grid and /or other consumers. All such options are excluded that do not comply
with legal and or regulatory requirements, or that depend on key resources such as fuels, materials or
technology that are not available at the project site.
The possible alternative scenarios in absence of the CDM project activity are as follows:

1. The proposed project activity not undertaken as a CDM project activity. This alternative

is in compliance with all applicable legal and regulatory requirements. However the Units will
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not, in the first place be able to generate sufficient funds or arrange loans from banks to
purchase and install the necessary equipment required for the project activity, and also
secondly, without the CDM benefits the Units would not be able to offset the losses and to
service the loans even if the finance could somehow be arranged from the banks, and hence
this alternative is not a suitable alternative. (See Table B3.2 in item B.3)

2. Import of electricity from the Grid. This alternative is in compliance with all applicable
legal and regulatory requirements. As shown in Table 2, this alternative has no barriers to
implementation. The baseline emission factor of the grid is far more conservative than coal
based captive power plant as the grid mix are coal and hydro based, and hence is the natural
choice for baseline scenario. This is the common practice at present.

3. Captive Power generation on-site, using other energy sources than waste heat and/or gas,
such as coal, diesel, hydro, wind etc. This alternative is in compliance with all applicable
legal and regulatory requirements. We will consider fossil fuels, as that is the plausible
scenario, excepting the usage of natural gas, which is not available in this region and no
possibility of it being available over the crediting period. Table B-2 proves that coal based
captive power plant is not the baseline scenario

4. A mix of options 2 & 3. This alternative is in compliance with all applicable legal and
regulatory requirements. Many of the Units have installed Captive Power Plants based on
diesel fuel, but these are only used for emergency purposes, like interruption in power
supplied from the grid, and hence will not be considered as an alternative

5. Continuation of the present situation This is import of electricity from the grid, with no
project activity. In this case there would be no reduction of emissions

An overview of current situation in Orissa is given below:-

Total No of Sponge Iron Plants in Orissa: 157
\ No of permitted and operating plants: 81
No of Plants awaiting clearances for operation: 37
No of Plants under proposal for installation: 39

Table B.2.1: Baseline Options
The power requirement of sponge iron manufacturing industries are presently being met as follows:

Baseline option 1: Proposed project activity not undertaken as a CDM project activity 0
Baseline option 2: Import of electricity from the grid 75
Baseline option 3: Fossil fuel (coal) based captive power plant 0
Baseline option 4: Fossil fuel (gas) based captive power plant 0

Baseline option 5: Fossil fuel (diesel) based captive power plant

Baseline option 6: Project Activity in checking those pending registration with EB for CDM 2
benefits
(Source: Orissa Sponge Iron Manufacturing Association) Total 81

The Ranking of the baseline scenarios is explained more clearly in Appendix 3, where a higher score
means a more disadvantageous position.

Table B.2.1 summarizes the common practices adopted by sponge iron manufacturing industries to
meet their power requirement. As per Table B.2.1, 75 sponge iron plants import electricity from the
grid. Some of these Units have their own Captive Power Plants based on fossil fuel (Diesel), but these
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are only emergency stand-by generators to be used in case of power interruptions from the grid.
Regarding Baseline Option 1: The project activity without CDM benefits — this will not occur due to
financial barriers. Moreover even if the project activity does occur, it will not be sustainable as there
would be no financial scope to service the loan. Hence this alternative has not been considered.

The Baseline option 2 occurs in 90% of the similar industries and is therefore a common practice. We
may therefore conclude that from the assessment of common practices' adopted by the sponge iron
units it is evident that Baseline option 2: Import of electricity from grid is the most common course of
action among the identified baseline options.

If Step II (a) establishes that ‘Import of electricity from the grid’ is the most appropriate baseline
option then the project activity will delay/displace equivalent electricity generation from the grid nor
reduce emissions. If Step II (a) establishes that ‘alternative electricity production from waste gas heat
recovery captive power project systems’ without CDM benefits is the most appropriate baseline
option then the project activity will neither displace equivalent electricity generation from the fossil
fuel based power projects and reduce emissions, and at the same time it would be financially unviable
for sustained operations.

' The common practices in the crediting period will depend on changing national and sectoral policies
if any. The planned national and sectoral laws and policies would be taken into consideration to arrive
at the modified common practices.

Electricity Act 2003 is one of the major regulators, which could have an impact on the baseline
options available to the sponge iron plants. Electricity Act, 2003 has simplified procedures for setting
up grid connected and/or captive generation units. As per Clause 7 of the Electricity Act, 2003 “any
generating company may establish, operate and maintain a generating station without obtaining a
license under this Act if it complies with the technical standards relating to connectivity with the grid
referred to in clause (b) of section 73”. As per clause 9(1) of the Electricity Act, 2003
“notwithstanding anything contained in this Act, a person may construct, maintain or operate a captive
generating plant with dedicated transmission lines: Provided that the supply of electricity from the
captive generating plant through the grid shall be regulated in the same manner as the generating
station of a generating company”. With the Electricity Act, 2003 being introduced there is a possibility
that ‘Baseline option 2: Fossil fuel (coal) based captive power plant’ and/or ‘Baseline option 4: Fossil
fuel (diesel) based captive power plant’ become predominant baseline options. Since it is difficult to
ascertain the impact of the Electricity Act, 2003 both Baseline options 1 & 2 are considered in Step 3
for ‘Ranking of Baseline options’.

3. Table B.2.2 shown in Appendix-3 provides for the ‘Ranking of the baseline options’ based on
the three criteria defined as per the methodology selected. In this the higher ranking is more
prohibitive.

Step — II (B): Determining the Baseline Emissions

The baseline emissions and the emission reductions from project activity are estimated based on the
Baseline Emission Factor (BEF) of the chosen grid or captive power plant depending on the baseline
scenario and the quantum of electricity expected to be generated by the project activity. Baseline
Emission Factor of the grid and the captive power plant are estimated as per the guidance provided in
the methodology

The Current Delivery System in Orissa was studied for selection of a realistic grid representing the
factual scenario associated with the project activity. Relevant information/data are provided herein.
Current Delivery System (Figure B.1)
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Figure B.1: Flow Chart of Current Delivery System of Orissa
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Indian power grid system (or the National Grid) is divided into five regional grids namely Northern,
North Eastern, Eastern, and Southern and Western Region Grids. The Eastern Regional Grid consists
of Bihar, Jharkhand, Orissa, West Bengal, Damodar Valley Corporation (DVC) and Sikkim state
sector grids. These regional grids have independent Load Dispatch Centers (LDCs) that manage the
flow of power in their jurisdiction. Power generated by state owned generation units and privately
owned generation units would be consumed totally by respective states. The power generated by
central sector generation plants will be shared by all states forming part of the grid in a fixed
proportion. This central share amount has been allocated for the Orissa State. In Orissa, Grid
Corporation of Orissa Limited (GRIDCO/OPTCL) Load Dispatch Centre (SLDC), Cuttack is the unit
within GRIDCO/OPTCL (state grid authority), which has the responsibility of monitoring the state
demand. Orissa Power Transmission Corporation Ltd — OPTCL is the sole Licensee for the
Transmission, STU (State Transmission Utility) and SLDC functions of GRIDCO/OPTCL for the
supply of power in the state. Under the commercial structure currently and as envisaged,
GRIDCO/OPTCL purchases power from the various generating stations and supplies to the four
Distribution Companies under the terms of a bulk Power Supply Agreement. The total installed
capacity of the power generating stations in the National Grid, Eastern Regional Grid and the Orissa
State Grid are provided given in Table-B 2.4

Therefore transmission and distribution system in Orissa has access to electricity generated from:
Orissa’s share of generating stations set up by the Central Government [“Central Sector Plants”]

The central government (Government of India) owns power generation plants managed by
Government of India Enterprises like National Thermal Power Corporation Ltd (NTPC) and National
Hydroelectric Power Corporation Ltd (NHPC).Part of the power generated by the central sector is
being fed to the Eastern Regional Grid, which is accessible to all states in the region. The power
generated by central sector generation plants is shared by all states forming part of the grid in fixed
proportion as mentioned above. As per the Availability Based Tariff (ABT) Notification the central
sector power generating units would operate at a plant load factor of 80% and Orissa state has to make
payments for its total share in the central sector. Therefore Orissa would have to draw its allocated
share from the central sector generating stations. In India, nuclear power generation is allowed only by
Central Sector Organisations. However Orissa has no share in the nuclear power generating stations.
Therefore the power mix may be thermal, hydro and wind.

Orissa’s State own generation

(a) This includes generating stations exclusively available to Orissa owned by Orissa Power
Generating Corporation Limited (OPGC) and Orissa Hydro Power Corporation Limited (OHPC) and
the Talcher Thermal Power Station owned by NTPC.

(b) Surplus availability from Independent Power Plants and Captive Power Plants

Power generated by all generation units as mentioned above is fed to the GRIDCO/OPTCL, OPTCL
which is accessible all over Orissa State. Power mix is mainly thermal and hydro. There is a 1.49 MW
wind power station and its contribution to the generation mix is negligible. Therefore
GRIDCO/OPTCL is the point source that receives an electricity mix and further transmits the same to
industries operating in Orissa.

The entire distribution system of the State has been further divided into four strategic business units.
Four distribution zones were first corporatized forming

Central Electricity Supply Company of Orissa Limited (CESCO)

Northern Electricity Supply Company of Orissa Limited (NESCO)

Western Electricity Supply Company of Orissa Limited (WESCO)

Southern Electricity Supply Company of Orissa Limited (SOUTHCO)

As per the proposed baseline methodology of “import of electricity from grid” following points have
been considered and discussed while selecting the grid level:
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Size of the project activity: From the above data we may conclude that the project activity, 50 MW
waste heat recovery based power plants, is 0.964 % of the regional grid capacity as on 15" Nov, 2005
and 1.12 % of state grid capacity as on 2005. It is too small to have a significant impact on the
regional grid in terms of percentage capacity and only marginally affecting changes in the generation
and dispatch system (operating margin) or in delaying future power projects that may be
commissioned during the crediting period (build margin) in the national or eastern regional grid.
Therefore, the principal effect of the project activity would be on the lowest level of the grid i.e. the
carbon intensity of the Orissa state grid.

Connectivity of grid: Orissa state grid (GRIDCO/OPTCL) may be considered as an isolated system
boundary because GRIDCO/OPTCL solely decides on the amount of demand to be catered, the
amount of energy to be produced and purchased, the source of power, the cost of electricity (purchase
and selling price), net power cuts and subsequently the generation mix.

These decisions are independent as long as the state grid maintains the ‘grid discipline’. This grid mix
is entirely managed by the GRIDCO/OPTCL. The Orissa state grid is the most realistic choice of the
grid for the project activity also because the power generated in this region is distributed in their
jurisdiction only. This is illustrated by the fact that, even though Orissa being an energy surplus state
there has been a mere 6.8% and 0.04% sale of power to other states in the year 2001-02 and 2002-03.
Agreement for sale of power (150 to 180 MW round the clock) to Andhra Pradesh Transmission
Company (APTRANSCO), was signed on 06.10.99 effective 10.10.99 for a period of one year. From
15-04-2002 the power supply to APTRANSCO has been stopped. GRIDCO/OPTCL had signed an
agreement with Karnataka Power Transmission Corporation Limited (KPTCL) for sale of its surplus
power of around 250 MW on 09-01-02, effective 10-01-2002. However due to transmission
constraints in WR and SR the power flow could not be made possible. The inter-grid transmission of
electricity is restricted due to poor transmission and distribution infrastructure. We may therefore
conclude that due to poor infrastructural support inter-regional and inter-state grid transmission of
power is very limited and we may consider Orissa state as an isolated grid, with connectivity to only
the Eastern Region Grid. Though the electricity export is done by GRIDCO but it is not considered i.e.
not subtracted from electricity generation data used for calculating and monitoring the baseline
emission rate.

Taking into consideration point a) and point b) it is concluded that “GRIDCO/OPTCL” and its import
provider the Eastern Region Grid is the most representative system boundary for the project activity.
We would therefore determine the carbon intensity of the Orissa state grid in Step II to arrive at the
baseline emission factor for baseline emission calculations for the project activity’s crediting period.
Project boundary is as follows: The Unit’s flue ducting leading into after burning chamber (ABC), the
WHRB_STG, the multifield ESP, Bag Filters, Chimney Stack, Grid Power Plants supplying the Unit,
Transmission lines and sub stations and is illustrated in Process chart at Figure 3

DETERMINATION OF CARBON INTENSITY OF THE CHOSEN GRID
Complete analysis of the system boundary’s electricity generation has been carried out for application
of the baseline methodology — combined margin (detailed in Annex 3) and baseline emission
calculations.
From the step - Identification of alternative baseline scenarios it is found that “Import of electricity
from grid” is the most appropriate baseline option. The project activity thus displaces equivalent
amount of electricity from grid which is predominantly generated from thermal (fossiled fuel based)
power plants. Further, as per ACM0004 baseline methodology the baseline Emission factor (BEF) of
chosen Grid is calculated as per combined margin method of ACMO0002 in Annex-3. Project activity
emissions are zero as no auxiliary fuel is used for generation of start up or supplementary fuel for
WHRB. Finally, annual emission reductions are found as the difference of baseline emissions and
project emissions during the given year in tonnes of CO, equivalent

B) Determination of the car