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Bhushan Power and Steel Limited—Waste Heat Recovery based Captive Power Project.

Version: 04
(Version History: PDD version 01 was webhosted based on ACM0004 — ver 2 methodology in
June-July 2007 and PDD version 02 was webhosted based on ACM0012 — ver 2 methodology in
March — April 2008)

Date: 18/03/2009

A.2. Description of the project activity:

Bhushan Power and Steel Limited (BPSL) have set up an Integrated Steel Plant at Thelkoloi, Post
Lapanga, Rengali Tehsil, Sambalpur District, Orissa for manufacturing Iron and Steel. The plant
produces about 0.6 Million tonnes of Value Added special steels annually.

The complex consists of a Coal Washery, Sponge Iron units, Fluidized Bed and Waste Heat Recovery
Boilers, Steam turbine, Induction Furnace, Electric Arc Furnace, Ladle Furnace, Vacuum Degassing
unit, Mini Blast Furnace, Continuous Caster, Rolling Mill, Wire Drawing Mill, Ferro Alloys plant, etc.

The BPSL Sponge Iron unit consists of four rotary kilns of 500 Tons Per Day (TPD) each. The
generation of flue gas from the kiln is at the flow rate of 120,000 Nm3/hr at 950°C. The rotary kiln is
directly connected to the 4 Waste Heat Recovery Boilers (WHRBs) which forms the project activity
with a steam generation capacity of 51 Tons Per Hour (TPH) each. The total waste flue gas generated is
ducted to the WHRBs to generate steam at 88 Kg/Cm” and 520°C. The maximum pressure for which the
WHRB is designed is 101 kg/cm’.

Flue gas with high heat content is generated in the Rotary kiln in the Sponge iron plant during Sponge
iron conversion from iron ore. The entire gas coming out from After Burning Chamber (ABC) of the
Direct Reduced Iron (DRI) plant at about 1000°C is passed through the WHRB. The volume of the gas
generated is proportionate to the production of the DRI. The boiler absorbs the sensible heat of gas and
cooled gas at about 150°C is passed through Electrostatic Precipitators (ESP) and subsequently vented to
the atmosphere.

BPSL has implemented the project activity (‘waste heat recovery based captive power project’) in two
phases. BPSL first set up a 40 MW plant in Phase — I and subsequently a 60 MW plant in Phase-II. The
phase I of 40 MW capacity comprises the Atmospheric Fluidised Bed Combustion (AFBC) 1 and
WHRB 1 & 2 and the Phase II of 60 MW comprises the AFBC 2 and WHRB 3 & 4. The contribution of
the WHRBs towards total power generation has been estimated at 45 MW.

The Phase-I plant has been in operation since July 2005 and the Phase-II plant has been in operation
since May 2006. The DRI kiln gases have adequate heat to produce steam up to 204 TPH. During the
year 2006-07, BPSL’s 100 MW captive power plant generated about 654,455 MWh of power out which
about 233,016.8 MWh net power was generated by the waste heat recovery (WHR) system and the
balance power was generated by the coal, coal washery rejects, coal char based AFBC system.
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In exigency cases, power from the grid is also imported. The electricity generated by the WHR power
plant displaces electricity that would otherwise be generated by the coal, coal washery rejects, coal char
based captive power plant. The purpose of the project activity is to generate power through WHRB in
order to meet the partial in-house requirements of BPSL. If there is surplus power available after meeting
the captive requirements of the steel plant, the same would be exported to the Orissa State Grid.

L] Project’s contribution to sustainable development

The project activity has contributed to ‘Sustainable Development of India’ because the project activity is
generating power using waste heat gases from the process. By generating clean power, BPSL has
replaced power generation from a coal, coal washery rejects, coal char based CPP. Therefore, the project
activity enables reduction in CO, emissions and saves the conventional fuel.

The project imparts a direct positive impact by improvement of quality of life of local people by
providing inflow of funds, additional employment, technological and managerial capacity building etc.
The following paragraphs illustrate briefly how the project activity contributes to the four pillars
(indicators) of sustainable development of India:

Social aspects

The location of the project in rural setting contributes towards poverty alleviation by generating both
direct and indirect employment.

Economic aspects

The project’s initial investment is to the tune of INR 501.2 million in addition to which there will be
continuous inflow of funds considering CDM revenues. The project will also earn additional revenue for
the local and central government.

Environmental aspects

Majority of the power generation in the country is from the fossil fuels like coal, oil and gas. However,
the project activity generates the electricity from the waste flue gas and thereby reduces the GHG
emissions. The project activity utilizes the enthalpy of the hot flue gas, which will protect the
environment from thermal pollution.

Technological aspects

The project activity is based on the WHR technology, a clean technology for power generation from
waste hot flue gas, which would otherwise be quenched, cleaned and released into the atmosphere and
the heat content would have been wasted. The project comprises of four boilers of 51 tons per hour
(TPH) capacity and with the outlet steam parameters of 88 kg/cm” (maximum pressure of 101 kg/cm?),
and 520° C.
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Name of Party involved
(host indicates a host Party)

Private and/or public entity
(ies) project participants

Kindly indicate if the Party
involved wishes to be

(as applicable) considered as project
participant
(Yes/No)
India Bhushan Power & Steel Limited No

(BPSL) — Private Entity

‘ A.4. Technical description of the project activity: |

‘ A.4.1. Location of the project activity: |

‘ A4.1.1. Host Party(ies): |
India

‘ A4.1.2. Region/State/Province etc.: |
Orissa

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

Thelkoloi Village, Post Lapanga, Rengali Tehsil, Sambalpur District, Orissa

A4.14.

Detail of physical location, including information allowing the

The Project has been implemented in and around Khata No. 210/169, Plot No. 3230 of Thelkoli village,
Post Lapanga,Rengali Tehsil, Sambalpur District, Orissa. It is located at a latitude of 21-45'-42" N and
longitude of 84-01'-20" E. The project site is situated at 38 kms from Sambalpur town in Orissa state.
Infrastructural requirements including water, motorable road, electricity etc. are available at site.
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Sambalpur District

The project activity is generating electricity from the waste hot gas generated from the sponge iron
plant. It comes under Sectoral Scope 1: Energy Industries (renewable/non renewable sources) and
Sectoral Scope 4: Manufacturing Industries as per “List of Sectoral Scopes”, Version 11. The
methodology used for this project activity is “Approved Consolidated Baseline and Monitoring
Methodology ACMO0012”:

Version: 02

Date: 02 November 2007
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BPSL’s integrated complex consists of a captive power plant with two AFBC and four WHRB units.
The WHRB are single drum water tube boilers of 51 TPH capacity each operating at 88 kg/cm® pressure
(designed for maximum pressure of 101 kg/cm?) and at a temperature of 520°C. The Power generated
from the generator at 11 kV will be connected to the Sponge Iron plant after the auxiliary power
consumption of WHR power plant. The technology to be used for this project activity is based on
Rankine cycle.

The BPSL Sponge Iron unit consists of four rotary kilns of 500 TPD each. The generation of flue gas
from the kiln is at the flow rate of 120,000 Nm3/hr at 950°C. The rotary kiln is directly connected to the
4 WHRBs, with steam generation capacity of 51 TPH each. The total waste flue gas generated is ducted
to the WHRB to generate steam at 88 Kg/Cm® and 520°C.

The generated steam is then fed introduced into the Single flow with downward exhaust condensing
Turbo Generator for power generation. After transferring the heat, the waste flue gas is passed through
the Electro Static Precipitator (ESP) and vented to atmosphere. The equipment technical details are
provided in Table A-1

Table A-1: Equipment Technical Details

Sr. No Parameter | Details
A. Turbine —I
1. Make Siemens
2. Type Single flow with downward
exhaust condensing
3. Rating 40 MW
4. Inlet steam pressure 84 ata
5. Inlet steam temperature 510+5°C
6. Turbine Speed 7059 rpm
B. Turbine-I1
7. Make BHEL
8. Type Single flow with downward
exhaust condensing
9. Rating 60 MW
10. | Inlet steam pressure 84 ata
11. | Inlet steam temperature 510+5°C
12. | Turbine Speed 3000 rpm
B. Boiler
13. | Type Waste Heat Recovery
14. | Net Steaming Capacity at MCR 51 TPH
15. | Super heater outlet pressure 88 ata
16. | Super heater outlet temperature 520+5 °C
17. | Gas temperature 950 °C
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The project would result in a CO, emission reduction of 333,481 tons annually during the 10 -year
crediting period (2009 — 2019) which relates to the increased electrical energy generation from the
project of about 233,016.8 MWh annually. The emission reductions are provided in Table A-2.

Table A-2: Emission reductions

Years Annual estimation of emission reductions in
tonnes of CO, e
2009-10 333,481
2010-11 333,481
2011-12 333,481
2012-13 333,481
2013-14 333,481
2014-15 333,481
2015-16 333,481
2016-17 333,481
2017-18 333,481
2018-19 333,481
Total estimated reductions (tons of CO, e) 3,334,810
Total number of crediting years 10 years
Annual average over the crediting period of 333,481
estimated reductions (tonnes of CO, e)

The project has not received any public funding
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Title: “Consolidated baseline methodology for GHG emission reductions for waste gas or waste heat or

waste pressure based energy system”.

Reference: Approved consolidated baseline and monitoring methodology ACM00012.

Version : 02,

Sectoral Scope : 01 and 04

Date : 02 November 2007

B.2 Justification of the choice of the methodology and why it is applicable to the project

The applicability criteria of the methodology ACMO0012 (version 02, dated 2 November 2007) and how
it applies to the project activity is detailed in Table B-1 below:

Table B-1: Justification of how the project meets the applicability criteria of ACM0012

Applicability condition in ACMO0012

Description of how the project activity meets
the applicability condition

The consolidated methodology is for project
activities that utilize waste gas and/or waste heat
(hence forth referred to as waste gas/heat) as an
energy source for:

* Cogeneration; or

* Generation of electricity; or

* Direct use as process heat source; or

* For generation of heat in element process (e.g.
steam, hot water, hot oil, hot air);

The consolidated methodology is also applicable to
project activities that use waste pressure to
generate electricity

The project activity utilises waste gas/ heat as an
energy source for generation of electricity and
therefore meets this applicability criteria

If project activity is use of waste pressure to
generate electricity, electricity generated using
waste gas pressure should be measurable

Not relevant to the project activity as the project
does not involve use of waste pressure

Energy generated in the project activity may be
used within the industrial facility or exported
outside the industrial facility;

The energy generated in the project activity is used
in the industrial facility and if in surplus the same
is exported to the grid (i.e. outside the industrial
facility). Thus this applicability condition is
satisfied by the project activity

The electricity generated in the project activity
may be exported to the grid;

The energy generated in the project activity is used
in the industrial facility and if in surplus the same
may be exported to the grid. Thus this applicability
condition is satisfied by the project activity

Energy in the project activity can be generated by
the owner of the industrial facility producing the
waste gas/heat or by a third party (e.g. ESCO)

Energy in the project activity is generated by the
owner of the industrial facility (BPSL) producing
the waste gas/heat. Thus this applicability
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Applicability condition in ACM0012

Description of how the project activity meets
the applicability condition

within the industrial facility.

condition is satisfied by the project activity

Regulations do not constrain the industrial facility
generating waste gas from using the fossil fuels
being used prior to the implementation of the
project activity.

No regulations constrain BPSL from using fossil
fuels for the purpose of generating electricity

The methodology covers both new and existing
facilities. For existing facilities, the methodology
applies to existing capacity. If capacity expansion
is planned, the added capacity must be treated as a
new facility

BPSL’s project activity i.e. WHRB was
implemented in a new facility and hence satisfies
the applicability condition

The waste gas/pressure utilized in the project
activity was flared or released into the atmosphere
in the absence of the project activity at existing
facility. This shall be proven by either one of the 5
methods as listed under ACM0012

It may be noted BPSL’s project activity i.e.
WHRB based -captive power plant was
implemented in July 2005 around the same time
when the sponge iron facility was implemented.
The facility (sponge iron kiln at BPSL) had started
commercial production (July 2005) before the
project was submitted for validation, however it
may be noted that at BPSL there was no other use
of waste gas during this period other than power
generation which indicates that the waste gas/ heat
would have only been released into the atmosphere
in the absence of the project activity'.

Further the following justifies the fact that the
waste gas would only have been released into the
atmosphere in the absence of the project activity.
During early 2004 (at the time when the project
activity was being implemented) it may be noted
that in the State of Orissa, there were 64 number
sponge iron kilns under operation of which only 6
units were identified to have waste heat recovery
based captive power plants® and this represented
only about 9.375% of the plants in the State. Rest
(90.625%) of the sponge iron kilns did not use
waste gas for power generation. This indicates that
at the time BPSL considered the WHR project, the
prevailing practice in the State of Orissa was to
release the waste gas / heat into the atmosphere.
The above justifies/ establishes the fact that the
waste gas/ heat would have been released into the
atmosphere in the absence of the project activity.

The credits are claimed by the generator of energy

BPSL is the generator of energy using waste gas/

! Reference: The documentary evidences pertaining to this would be provided to the DOE

* Reference: CDM project registered at UNFCCC with Reference No: 0367
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Applicability condition in ACM0012

Description of how the project activity meets
the applicability condition

using waste gas/heat/pressure.

heat and therefore would be claiming the credits.

For those facilities and recipients, included in the
project boundary, which prior to implementation of
the project activity (current situation) generated
energy on-site (sources of energy in the baseline),
the credits can be claimed for minimum of the
following time periods:

o The remaining lifetime of equipments currently
being used; and

o Credit period.

This is not relevant to the project activity as it is
implemented in a new facility

Waste gas/pressure that is released under abnormal
operation (emergencies, shut down) of the plant
shall not be accounted for.

BPSL will not account for these releases of waste
gas under abnormal conditions

Cogeneration of energy is from combined heat and
power and not combined cycle mode of electricity
generation.

This is not relevant to the BPSL’s project activity.

The project activity utilizes the waste gas emanating from the DRI kilns to produce electricity. The
generated electricity will be displacing the electricity generation by another coal, coal washery rejects,
coal char based AFBC boiler which could have generated additional power, equivalent to that of the
WHRB system in the absence of the project activity. As apparent from the above table, the project
activity satisfies all the applicability conditions as specified in the methodology ACMO0012 (version 02,
dated 2 November 2007), and hence the methodology is applicable for the project activity.
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B.3.  Description of how the sources and gases included in the project boundary

As per the methodology ACMO0012 — version 02, ‘the geographical extent of the project boundary shall
include the following:

I

2.

The industrial facility where the waste gas/ heat/ pressure is generated (generation of waste
energy)

The facility where process heat in element process/ steam/ electricity are generated (generator
of process heat/ steam/ electricity). Equipment providing auxiliary heat to the waste heat
recovery process shall be included within the project boundary

The facility/s where the process heat in element process/ steam/ electricity is used (the recipient
plant (s) and/ or grid where the electricity is exported, if applicable

In the project activity the project boundary comprises the following which is in line with ACM0012

(ver2):

The industrial facility where the waste gas/ heat/ pressure is generated (generation of waste
energy): The industrial facility where the waste gas/ heat is generated is BPSL’s sponge iron
plant/ DRI kiln. The source of waste heat is the After Burning Chambers (ABCs) where the
waste gas from the DRI kiln of BPSL facility is combusted. The DRI Kiln and the ABC are
included in the project boundary

The facility where process heat in element process/ steam/ electricity are generated (generator
of process heat/ steam/ electricity).Equipment providing auxiliary heat to the waste heat
recovery process shall be included within the project boundary:The project activity generates
steam through WHRBs and power through the turbogenerators as defined in Section A.2 of the
PDD. Hence the project boundary includes the Waste heat recovery boilers, related accessories
for steam distribution, Steam Turbine Generators (STGs), captive power plant and the power
evacuation system. Though there is no equipment that provides auxiliary heat to the waste heat
recovery process, it may be noted that supplemental electricity may be required in case of
WHRB start up and maintenance in case of exigencies. Grid power or power from coal, coal
char and coal washery rejects based AFBC system may be used for this purpose and therefore
included within the project boundary.

The facility/s where the process heat in element process/ steam/ electricity is used (the recipient
plant (s) and/ or grid where the electricity is exported, if applicable: The electricity generated by
the project activity is used in the same facility that generates electricity i.e. BPSL is the
generator and recipient of electricity that is generated by the project activity. However the
captive power plant would export power to the Orissa state grid which is a within the Eastern
regional electricity grid if the power is in surplus of the captive requirements. Therefore the
project boundary includes the BPSL’s facility as well as the Eastern regional grid to which the
power may be exported

Fig B.1 represents the project boundary of the project activity under consideration.
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Fig B.1 Project boundary
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The sources and gases included in the project boundary for the project activity are as provided in Table

B-2

Table B-2: Sources and Gases included in the project boundary:

Source Gas Included Justification/Explanation
Electricity Generation, | CO, Included The baseline would be the coal, coal
grid or captive source char and coal washery rejects based
captive power plant which would form
the main emission source.
Electricity generation from grid would
not be the baseline and therefore this
emission source would be excluded
CH,4 Excluded Excluded for simplification. This is
conservative
N,O Excluded Excluded for simplification. This is
g conservative
§ Fossil fuel consumption | CO, Excluded Excluded as this is not relevant to the
R in boiler for thermal project activity
energy CH,4 Excluded Not applicable
N,O Excluded Not applicable
Fossil fuel consumption | CO, Excluded Excluded as this is not relevant to the
in cogeneration plant project activity.
CH,4 Excluded Not applicable
N,O Excluded Not applicable
Baseline emissions | CO, Excluded Excluded as this is not relevant to the
from generation of project activity.
steam used in the | CH, Excluded Not applicable
flaring process, if any N,O Excluded Not applicable
Supplemental fossil | CO, Excluded Excluded as there is no fossil fuel
fuel consumption at the consumption for auxiliary firing in the
project plant project activity
CH,4 Excluded Not applicable
N,O Excluded Not applicable
Supplemental CO, Included As a conservative step, though grid
electricity consumption power may be used at BPSL for
supplemental electricity requirements in
case of WHRB start up/ maintenance in
case of exigencies, it is assumed that
power from coal, coal char and coal
washery rejects based AFBC system
2 would be used for start-up/ maintenance
B of WHRB and in case of exigencies and
<<E therefore included as main emission
‘g source
E CH, Excluded Excluded for simplification
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N,O | Excluded Excluded for simplification.

Project emissions from | CO, Excluded Waste gas cleaning is not required and
cleaning of gas therefore these emissions related to
energy requirement for cleaning process

2

g is not included.
Q

f CH, Excluded Not applicable
Q

-2,

98_ N0 Excluded Not applicable

B.4.  Description of how the baseline scenario is identified and description of the identified

baseline scenario:

As per the approved methodology, ACMO0012 (ver 2), the baseline scenario is identified as the most
plausible baseline scenario among all realistic and credible alternative(s). The realistic and credible
alternatives are determined for:

e Waste gas/ heat/ pressure use in the absence of the project activity; and

e Power generation in the absence of the project activity; and

e Steam/ heat generation in the absence of the project activity

The above involves identification of baseline scenario / alternative that is most likely to occur in the
absence of the project activity. As the project activity at BPSL involves use of waste heat in the flue gas
for generating power, the alternatives considered would be only for waste gas/ heat use in the absence
of the project activity and power generation in the absence of the project activity. Baseline steam / heat
generation options are not relevant to the project activity and hence not discussed further.

As per ACMO0012 (ver 2), the project participant shall exclude baseline options that:

» do not comply with legal and regulatory requirements; or
» depend on fuels (used for generation of heat and/ or power), that are not available at the project

site

Step 1: Define the most plausible baseline scenario for the generation of heat and electricity using the
following baseline options and combinations:

The baseline candidates would be considered for the following facilities:

e For the industrial facility where the waste gas/heat/pressure is generated; and
e For the facility where the energy is produced; and
e For the facility where the energy is consumed

It should be noted that in case of BPSL’s project activity, the facility where waste gas is generated,
energy is produced and energy is consumed are the same i.e. BPSL’s sponge iron kiln produces waste
gas, their own captive power plant based on WHR produces energy and their own facility consumes the
energy produced. Further only if the energy generated is in surplus the same would be exported to the
grid. The baseline candidates are selected based on the above consideration.

A) For Use of Waste Gas, the following alternatives are provided in ACMO0012 (ver 2):
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Scenario | Description
Wi Waste gas is directly vented to atmosphere without incineration
w2 Waste gas is released to the atmosphere after incineration or waste heat is released to the
atmosphere (waste pressure energy is not utilized);
W3 Waste gas/heat is sold as an energy source;
W4 Waste gas/heat/pressure is used for meeting energy demand.

It needs to be noted that the project activity was implemented in a new facility (sponge iron kiln/ DRI
kiln) and therefore there was no prior release of waste heat/ gas in the baseline scenario.

However in the absence of the project involving waste gas/ heat recovery, the waste gas could not have
been directly vented into the atmosphere and neither does this waste gas require incineration. Since there
is practically no other use of waste gases (emanating from the kiln) in the steel plant, in absence of the
proposed project the waste gas thus generated would have been quenched, cleaned and released into the
atmosphere and the heat content would have been wasted. Therefore the option W2 i.e. ‘Waste heat is
released to the atmosphere’” would be more relevant baseline scenario for the project activity.

In the absence of the project activity, the waste gas/heat would neither have been used for meeting
energy demand at BPSL’s facility i.e. in the current process of sponge iron making nor would the waste
gas/heat have been sold as an energy source. Therefore the most likely alternative of use of waste gas/
heat in the baseline scenario would be ‘waste heat is released into the atmosphere’ as defined in W2.

B) For Power generation, the following alternatives are provided in ACMO0012 (ver 2):

Scenario | Description

Pl Proposed project activity not undertaken as a CDM project activity

P2 On-site or off-site existing/new fossil fuel fired cogeneration plant;

P3 On-site or off-site existing/new renewable energy based cogeneration plant

P4 On-site or off-site existing/new fossil fuel based existing captive or identified plant

P5 On-site or off-site existing/new renewable energy based existing captive or identified plant;

P6 Sourced Grid-connected power plants

P7 Captive Electricity generation from waste gas (if project activity is captive generation with
waste gas, this scenario represents captive generation with lower efficiency than the project
activity)

P8 Cogeneration from waste gas (if project activity is cogeneration with waste gas, this scenario
represents cogeneration with lower efficiency than the project activity).

Alternative P1: Proposed project activity not undertaken as a CDM project activity:

BPSL have set up a waste heat recovery based electricity generation at its facility for meeting the captive
power requirement of the integrated steel plant and if this is in surplus, the same would be exported to
the state grid. This alternative is in compliance with all applicable legal and regulatory requirements. In
order to implement this project activity BPSL had to face number of technological barriers, which makes
this alternative, less attractive for the project activity with out CDM benefits. Hence this option can be
eliminated for consideration as a baseline scenario.

Alternative P2: On-site or off-site existing/new fossil fuel fired cogeneration plant
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BPSL does not have any existing/new fossil fuel based cogeneration plant and also does not require
steam in the processes involved in the sponge iron kiln. Further as the project activity is not a
cogeneration plant, this baseline alternative is not a realistic alternative to the project, though it is in
compliance with the legal and regulatory requirements.

Alternative P3: On-site or off-site existing/new renewable energy based cogeneration plant

BPSL does not have any existing/ new renewable energy based cogeneration plant and also does not
require steam in the processes involved in the sponge iron kiln. Further as the project activity is not a
cogeneration plant, this baseline alternative is not a realistic alternative to the project, though it is in
compliance with the legal and regulatory requirements

Alternative P4: On-site or off-site existing/new fossil fuel based existing captive or identified plant

BPSL could implement a new fossil fuel based captive power plant in the absence of the project activity.
Considering the fuel options for captive power generation, under this alternative P4, there could be 3
possible options:

Option 4a: Coal, coal washery rejects, coal char based captive power generation

Option 4b: Diesel based captive power generation

Option 4c: Gas based captive power generation

The above alternative is in compliance with legal and regulatory requirements and could be possible
baseline alternative. This alternative is considered for further evaluation.

Alternative P5: On-site or off-site existing/new renewable energy based existing captive or
identified plant;

There is no existing renewable energy based captive power plant at the sponge iron facility of BPSL.
Renewable energy is generated from sources such as biomass, hydro, wind etc. This alternative is in
compliance with the legal and regulatory requirements, and could be a possible baseline alternative. This
alternative is considered for further evaluation.

Alternative P6: Sourced Grid-connected power plants

In the absence of CDM project activity, BPSL has the option of importing electricity from the Eastern
regional grid, which will further lead to GHG emissions from fossil fuel based thermal power plants that
form the grid. This alternative is in compliance with all applicable legal and regulatory requirements and
may be a part of the baseline. This alternative is considered for further evaluation.

Alternative P7: Captive Electricity generation from waste gas (if project activity is captive
generation with waste gas, this scenario represents captive generation with lower efficiency than
the project activity)

The project activity involves electricity generation from waste gas. This alternative scenario on the
captive electricity generation from Waste Heat Recovery (WHR) project with lower efficiency than the
proposed project activity could be a possible baseline alternative. This baseline alternative is considered
for further evaluation.

Alternative P8: Cogeneration from waste gas (if project activity is cogeneration with waste gas,
this scenario represents cogeneration with lower efficiency than the project activity):
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BPSL’s project activity does not involve cogeneration with waste gas and therefore this alternative is not
considered as a baseline scenario.

STEP 2: Identify the fuel for the baseline choice of energy source taking into account the national
and/or sectoral policies as applicable.

The following baseline alternatives have been identified based on Step 1 which may be considered for
evaluation under Step 2:

For waste gas use scenario:

e W2: Waste gas is released to the atmosphere after incineration or waste heat is released to the
atmosphere (waste pressure energy is not utilized);

For power generation scenario:

P4: On-site or off-site existing/new fossil fuel based existing captive or identified plant

P5: On-site or off-site existing/new renewable energy based existing captive or identified plant;
P6: Sourced Grid-connected power plants

P7: Captive Electricity generation from waste gas (if project activity is captive generation with
waste gas, this scenario represents captive generation with lower efficiency than the project
activity)

Under this step 2, the fuel that may have been used in the baseline as a choice of energy source is
evaluated taking into account the national and sectoral policies as applicable. As per this step 2, it is
required to demonstrate the following:

e Demonstrate that the identified baseline fuel is available in abundance in the host country and
there is no supply constraint.

e Detailed justification shall be provided for the selected baseline fuel. As a conservative
approach, the available fuel with the lowest carbon emission factor (e.g., natural gas) shall be
used.

e In case of partial supply constraints (seasonal supply), the project participants shall consider the
available alternative fuel that result in lowest baseline emissions during the period of partial

supply.

Evaluation of P4 alternative:

In the power generation scenario, for alternative P4 there are 3 options considering the available fossil
fuels in the country (India) as discussed in Step 1. These are further discussed based on fuel for baseline
choice as per the requirement under Step 2:
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Option 4a: Coal, coal washery rejects, coal char based captive power generation

Coal is available in abundance in the host country (India) and is one of the main fossil fuels used for
power generation’. As per World Coal Institute, the following are some key facts on coal availability and
use in the host country (India):
e Coal is the dominant commercial fuel, meeting half of commercial primary energy demand and a
third of total energy needs.
e The power sector will be the main driver of India's coal consumption - currently around 69% of
India's electricity is generated from coal
e Coal reserves in India are plentiful and India has 10% of the world's coal, at over 92 billion
tonnes, third only to the USA and China in total reserves. At current rates of production, India
has enough coal for the next 217 years
e Almost all of India's 565 mines are operated by Coal India and its subsidiaries, which account
for about 86% of the country's coal production. Current policy allows private mines only if they
are ‘captive' operations, i.e. they feed a power plant or factory. Most of the coal production in
India comes from opencast mining, contributing over 83% of the total production

Use of coal for power generation is in compliance with the legal and regulatory requirements. As
apparent from Section A.2, BPSL has implemented coal, coal washery rejects and coal char based AFBC
at their facility to also cater to the captive power requirements along with WHRB (the project activity).
For BPSL, the coal washery reject is sourced from the coal washeries and BPSL also has sanction for
captive coal mines from Ministry of Coal, Government of India*. This justifies the abundant availability
of this fossil fuel i.e. coal as well as coal washery rejects for power generation at BPSL facility itself.

It needs to be noted that as described in Section A.2, BPSL has implemented both the WHRB and AFBC
(based on coal, coal washery rejects and coal char) systems in their facility and therefore in the absence
of the proposed CDM project activity, BPSL could generate electricity by expanding the capacity of its
existing coal, coal washery rejects, coal char based AFBC boilers equivalent to the capacity of the four
waste heat recovery boilers i.e. the project activity.

Considering that BPSL has already implemented coal, coal washery rejects, coal char based AFBC
boilers 1 & 2 catering to the captive requirements of the integrated steel plant, there is a possibility that
they could expand the existing capacity of AFBC boilers, the expansion being equivalent to the capacity
of the WHRB system (the project activity). BPSL already had planned 2 AFBC boilers having steam
generation capacities of 75 TPH and 150 TPH respectively and to put up a AFBC boiler with an
additional steam generation capacity of 4 X 51 TPH (i.e. 204 TPH equivalent to the WHRB system),
would have required relatively lesser investment when compared to putting up a WHRB of equivalent
capacity’. The cost of setting up a WHRB is much more than the cost of setting up an equivalent
capacity AFBC system.

Further, coal char and coal washery wastes (from their existing coal washery) would be used in the
AFBC boilers as fuel. Therefore, power generation equivalent to that generated by the WHRB system
could have been achieved by the coal/ coal char/ coal washery reject based CPP with a marginal increase

3 Reference: http://www.worldcoal.org/pages/content/index.asp?PageID=402

* Reference: Coal mine sanction letters pertaining to Allocation of Jamkhani Coal block and Allocation of Bijahan
block by the Ministry of Coal, Government of India, provided to the DOE

> Reference: Documents provided to the DOE
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in cost of AFBC boiler. This is also considering the abundant availability of fuel from their existing and
nearby coal washeries resulting in lesser capital cost and cost of generation per unit. Further it is to be
noted that BPSL has received sanction for captive coal mines® which further strengthens the fact that
sufficient coal is available for captive power generation and moreover it would be more economically
attractive to procure coal from their captive coal mines rather than purchase coal. This justifies the fact
that for BPSL, it would be most economically attractive for setting up a coal, coal char and coal washery
rejects based CPP.

This above alternative is in compliance with all applicable legal and regulatory requirements and may be
a baseline alternative.

Option 4b: Diesel based captive power generation

In the absence of the proposed CDM Project activity, BPSL could generate power by implementing a
diesel-based power plant to meet their power demand. This will lead to emission of GHG gases, by the
diesel based captive power generation. This Option 4b is in compliance with all applicable legal and
regulatory requirements and may be a part of the baseline.

Option 4c: Gas based captive power generation

BPSL could generate its own power using natural gas based captive power plant. Although this
alternative is in compliance with all regulatory and legal requirements, it is not a realistic alternative due
to non availability of natural gas distribution network in Orissa. The documentary evidence pertaining to
non-availability of gas supply to Orissa is apparent from the following information available from the
Ministry of Petroleum and Natural Gas (MoPNG), Govt of India, available at the site
http://petroleum.nic.in/ng.htm.

Therefore, this Option 4c may be excluded from baseline scenario.

Evaluation of PS alternative:

Renewable energy would be primarily from biomass, hydro or wind. Considering the non — availability
of renewable energy sources at the vicinity of project site and also considering that the extent of power
required by BPSL’s facility is quite large to be met by these renewable energy sources, this alternative is
not considered for further evaluation.

STEP 3: Step 2 and/or step 3 of the version 05.2 of the “Tool for the demonstration and assessment of
additionality” is used to identify the most plausible baseline scenarios by eliminating non feasible
options (e.g. alternatives where barriers are prohibitive or which are clearly economically unattractive).

The step 2 and/ or step 3 of the version 05.2 of additionality tool is further detailed in Section B.5 as
required.

It may be noted that Alternative P7 involving captive electricity generation from waste gas but with
lower efficiency than the project activity could have been a valid baseline scenario but for the following
reasons. At the time of implementation of the project activity, there were very few sponge iron plants in
the state of Orissa that had WHR for captive power generation and the penetration of such systems in the
state is very low’. Most of the sponge iron plants import power from the grid or use fossil fuels for

8 Reference: Coal mine sanction letters pertaining to Allocation of Jamkhani Coal block and Allocation of Bijahan
block by the Ministry of Coal, Government of India, provided to the DOE

7 Reference: CDM project registered at UNFCCC with Reference No: 0367
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power generation. Given this common practice scenario, the option P7 cannot be a valid/ plausible
baseline scenario for the project activity and hence this is not considered for further evaluation. Hence
based on prevailing practice in the region this alternative P7 is not considered for further evaluation as it
could not have been the baseline alternative to the project activity.

Based on the above, the plausible alternatives that are considered for evaluation under this Step 3 are as
follows:

e P4, ie. Option 4 (a) Coal, coal washery rejects, coal char based captive power generation and
Option 4 (b) Diesel based captive power generation
e P6: Sourced Grid-connected power plants

Among all these alternatives, the one that does not face any prohibitive barrier and is the most
economically attractive should be considered as the baseline scenario. Thus from the above identified
alternatives, it can be found that alternatives P4 - 4a & 4b and P6 are the most likely alternatives for the
baseline scenario.

All the identified alternatives P4 (4a and 4b) and P6 can be compared on capital investment required and
cost of power generation as described in Table B- 3 (a) below:

Table B-3 (a): Comparison of Cost of Power Generation

Parameter Grid based power | Coal, based Power | Diesel based power plant
(Option P6) plant (Option P-4a) (Option P-4b)
Capital Cost Nil INR 40 Million/MW | INR 35 Million/MW
Cost of Power INR 4.00/ KWh INR 1.56/kWh® as | INR 5.96’/kWh
per CEA data

INR 1.13 / kWh for
BPSL’s coal, coal
char and coal
washery rejects
based CPP

The Central Electricity Authority (CEA) report namely ‘Report of the Expert Committee on Fuels for
Power generation, Executive Summary’ provides the cost of generation by various fuels at 80% plant
load factor (PLF) based on different distances of procurement of fuels. For coal based captive power
plant, if domestic coal is procured within 200km from the project site, the cost of generation at 80% PLF
would be 1.56 INR/kWh. As per the same report, the cost of generation using diesel, procured from
within 200km from project site would be 5.96 INR/ kWh. The cost of importing power from the grid
(Orissa state electricity grid) would be 4.0 INR/kWh. The post facto values are used for comparison
purpose and considered government data to support this authentically.

As apparent from the Table B-3(a), it may be noted that there is no initial cost for importing power from
the grid as compared to the cost of setting up a coal and diesel based power plant. The cost of power

8 Reference: Report of the Expert Committee on fuels for Power Generation, Executive Summary — By
Government of India, Central Electricity Authority, Planning Wing, dated February 2004 provided to the DOE.

? Reference: Report of the Expert Committee on fuels for Power Generation, Executive Summary — By
Government of India, Central Electricity Authority, Planning Wing, dated February 2004
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generation from diesel is the highest among the options considered. However, in comparison with the
grid power cost (4 INR/kWh), the cost of power generation per unit is relatively cheaper for a coal based
CPP (about 1.56 INR/ kWh) and even cheaper for a coal, coal washery rejects, coal char based power
plant as the availability of coal, coal washery rejects, coal char from the existing coal washeries of BPSL
further reduces the cost of generation to 1.13 INR/kWh'’. As apparent from the above discussions,
Option P-4b (diesel based power) and Option P6 (grid power) being economically un-attractive when
compared to Option 4a (coal and coal washery rejects based power), are not considered as baseline
alternatives

Considering the various factors available, the most likely baseline scenario would be Alternative-4a, i.e.
a coal, coal washery rejects, coal char based CPP to cater to the equivalent power as that of the WHRB
system considering the economic attractiveness of a coal, coal char and coal washery rejects based CPP
as detailed above.

STEP 4: If more than one credible and plausible alternative scenario remain, the alternative with the
lowest baseline emissions shall be considered as the most likely baseline scenario.

As apparent from the above discussions, there is only one most likely / plausible baseline scenario
Alternative-4a, i.e. a coal, coal washery rejects, coal char based CPP to cater to the equivalent power as
that of the WHRB system after considering the economic attractiveness of a coal, coal char and coal
washery rejects based CPP as compared to the diesel based captive power plant and grid based power (as
required under Step 3 above). Therefore since there is only one credible / plausible alternative that
remains at this stage of assessment, the Alternative P4 (a) is identified as the baseline scenario for the
project activity.

B.5.  Description of how the anthropogenic emissions of GHG by sources are reduced below

As per the decision 17/cp.7, paragraph 43, a CDM project activity is additional if anthropogenic
emissions of green house gases by sources are reduced below those that would have occurred in absence
of registered CDM project activity.

The project proponent, BPSL had initiated the project in February 2003 as apparent from the work order
for the waste heat recovery boilers''. Prior to the project start, BPSL was aware of the technological
hurdles/ challenges pertaining to the high technical configuration WHRB system (with high pressure and
temperature parameters that were first of its kind in the region i.e. State of Orissa) and was also aware
that CDM revenues are available for waste heat recovery based power projects'?. Related documents
such as the Board minutes and correspondences with the financial institution evidencing the same have
been provided to the DOE.

After placing order on the WHRBs, BPSL had faced a number of barriers before implementing/
commissioning the project considering the following:

19 Reference: Cost of power generation from coal, coal washery rejects and coal char as worked out by BPSL and
provided to DOE along with documentary evidences

"' Reference: Work order for Waste Heat Recovery Boilers provided to the DOE
12 Reference: Extract of the Minutes of Meeting of the Board of Directors of BPSL held on 29 October 2002
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e Delays in design and engineering work and delays in supply of equipment by equipment supplier
(Themax Ltd)

e Delay in civil and structural drawings for the power plant by the Technical consultant (MECON
Ltd)

e Delays in supply of material (belts and conveyors) from TRF Ltd
e Delays in erection and commissioning of 40 MW STG set

e Delays in supply of steel products from the concerned manufacturer

Though BPSL had given commitments to the Bankers, Financial Institutions and Govt of Orissa that the
operation of the plant would start in September 2004, the project got delayed due to the above mentioned
reasons and eventually got commissioned only in July 2005. The documentary evidences related to the
above delays are provided to the DOE.

Further it may be noted that the Phase | (WHRB 1&2) and Phase I (WHRB 3&4) of the project activity
were commissioned in July 2005 and May 2006 respectively. Considering the high pressure and
temperature configuration of the WHRBs at BPSL, the project activity faced some operational problems
post commissioning of the Phase I of the project. The technology supplier who designed the WHRBs in
the project activity could not identify an immediate solution to the various technological problems as the
operating parameters of the boilers were the first of the kind to be used with a 500 TPD kiln. The screen
tube failure during Phase I occurred for several months and during each time, a short term action was
taken but that was not sufficient to prevent the recurrence of the problem as boiler tube leakage problems
were encountered in the Phase II as well'’. After several deliberations between BPSL and technology
provider, the modifications were proposed in the WHRBs considering repeated screen tube failures. Due
to operational issues, BPSL had to focus in getting the problems rectified on priority and eventually the
process of CDM got delayed. Despite this BPSL had already approached CDM consultants during early
2006, and had received an engagement letter/ proposal from one of the CDM consultants in March 2006.

However after several negotiations with a few CDM consultants, the contract was signed for CDM
advisory services with Ecoinvest Carbon S.A during December 2006. The PDD was initially developed
based on ACM0004 — ver 2 methodology and was web-hosted for public comments during June — July
2007. The validation site visit based on ACM0004 methodology was during July 2007 subsequent to
which BPSL has revised the PDD and responded to the validation findings of SGS during October 2007
along with essential documentary evidences. However, considering the replacement of ACMO0004
methodology by ACMO0012 methodology (in June 2007) and due to the monitoring methodology
requirements under ACM0004, BPSL was advised to go ahead with ACMO0012 methodology by the
DOE during November 2007. However, BPSL having responded to the validation findings request of
SGS went ahead and requested clarification to the UNFCCC regarding applicability of the ACMO0004
methodology to the project in light of the monitoring requirements / methodology. As the ACM0004
methodology was valid until March 5, 2008, BPSL waited a response from UNFCCC until then. Though
the PDD as per ACM0012 methodology was already completed by Dec - Jan 2008, the same could be
web-hosted for public comments only during March 2008 considering that ACMO0004 was applicable
upto 5 March 2008 and BPSL was still awaiting the feedback from UNFCCC on the clarification request
until this date.

13 References: Documentary evidences already submitted to the DOE
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However it may be noted that subsequently the clarification was responded to by the Meth Panel of the
UNFCCC in April 2008 (Meth Panel meeting date 7 — 11 April 08) for the request made by BPSL
(Reference: F-CDM-AM-Clar Resp ver 01.1 - AM _CLA _ 0067) and clarifying that the procedure
proposed by BPSL could be used as a modification of ACM0004. However the clarification by Meth
Panel was provided only after March 5, 2008 which was the last date for submitting the project for
registration under the methodology ACM0004 and therefore BPSL could not go ahead with ACMO0004
methodology for the project but had to re-webhost the PDD based on ACM0012.

As apparent from the chronology of activities, the project proponent had initiated the project early 2003
with the consideration of CDM revenues, however considering the delays and problems in the
commissioning and operation of the project, the onset of CDM process also got delayed'®. As also
apparent there have been innumerable delays even after initiating the CDM documentation in 2006 due
to methodological related aspects.

The detailed chronology of the project activity is shown in table below:

S. NO. Date Activity Document submitted
1 1/10/2002 Note from VP (projects) to Director Note on the waste heat
Commercial recovery project
2 29/10/2002 Board resolution considering CDM revenues Board minutes
27/02/2003 Start date of the project Purchase order
4 11/3/2003 Environmental monitoring Mecon Letter
27/03/2003 Application for Consent to Establish U/s.25 of | BPSL Letter
Water & Air
6 26/04/2003 Application for conducting Public Hearing BPSL Letter
7 14/06/2003 Notice for Public Hearing in News Papers Copy of Notice in The
Times of India & Orria
Daily"Dharitri" Newspaper.
8 18/06/2003 Proposal from CDM consultants SH.G.Rajendran(Consultant)
introducing CDM and his
services related with GHG
9 26/06/2003 Response to Consultant Letter BPSL Letter responding
their awareness and
consideration of carbon
credits in project

' Reference: The documentary evidence supporting the delays has been provided to the DOE.
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10 6/7/2003 Correspondence with the bank for term loan Letter submitted to the Bank
indicating the availability of carbon credit
revenues for the WHRB project

11 16/07/2003 | Public Hearing Organised Proceedings of Public
Hearing

12 16/07/2003 Compliance to get consent to establish State Pollution Control
Board Letter

13 21/07/2003 Bank letter asking for details on the carbon SBI letter

revenues from the project
14 25/07/2003 Letter from BPSL to SBI indicating the likely BPSL Letter
revenues from the WHRB project
15 13/08/2003 Application for Consent to Establish (Required | BPSL Letter
Document Submitted)
16 13/08/2003 Member Secretary to Ministry of Env & Forest | Orissa Pollution Control
(Public Hearing) Board

17 18/09/2003 Approval letter of Consent to Establish State Pollution Control
Board Letter

18 24/09/2003 Communication from CDM consultant SH.G.Rajendran(Consultant)
mentioning about the similar
type of methodology
submitted to UNFCCC.

19 29/09/2003 Response to Consultant Letter BPSL Letter responding to
consultant regarding that
they will wait for
methodology approval

20 1/10/2003 Application for Central Environment & BPSL Letter

Pollution clearance
21 1/10/2003 Application in response to Concent to establish | BPSL Letter
Letter

22 18/12/2003 Consent to Establish (Revised) State Pollution Control
Board Letter

23 17/03/2004 Communication from CDM consultant Sri Sai Renewable Energy
Service

24 15/04/2004 Communication from CDM consultant SH.G.Rajendran
(Consultant) regarding non
approval of the
methodology.

25 30/04/2004 Reply Letter to Consultant BPSL Letter mentioning that

they will take decision on
coming board meeting
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26 12/5/2004 Clearance from Central Environment & Forest Govt. of India, Ministry of
Deptt. Environment & Forest letter
27 18/08/2004 Project Management Committee Minutes Minutes of Project
management Committee
28 5/11/2004 Revised Consent to Establish for additional State Pollution Control
capacity Board Letter
29 15/12/2004 Project Management Committee Minutes Minutes of Project
management Committee
meeting discussing about the
CDM
30 30/12/2004 Decision taken by Board to initiate the CDM BPSL Board resolution
process subsequent to commissioning
31 22/03/2005 Proposal from CDM consultants Mecon Letter
32 25/03/2005 | BPSL indicating to MECON on taking the BPSL Letter
CDM advisory services subsequent to
commissioning of the plant
33 2/7/2005 Phase 1 Commissioned
34 8/7/2005 ACMO0004 Methodology got approved
35 15/07/2005 Discussion on CDM in project committee Extract of Project committee
meeting meting of board
36 26/09/2005 Discussions with CDM consultants Total solutions letter
37 21/12/2005 Discussion on CDM consultants in the in project | Extract of Project committee
committee meeting of board of directors meting of board
38 24/03/2006 Communication from CDM consultant on CDM | E & Y Consultants letter
advisory services
39 12/4/2006 Discussion on asking for the proposal from Extract of Project committee
reputed CDM consultants in the project meting of board
committee meeting of board of directors
40 8/5/2006 Phase 2 commissioned
41 28/07/2006 | Letter from Consultants ICICI bank letter
42 18/08/2006 Letter from consultants ICICI bank letter
43 23/08/2006 Consultancy letter Indus tech
44 7/9/2006 Letter from consultants ICICI bank letter
45 7/11/2006 Site visit by CDM consultants Email communications
46 16/12/2006 | Agreement with CDM consultants Agreement copy
47 28/03/2007 Submitted documents to MOEF for HCA Letter submitted to HCA
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48 17/04/2007 Signed contract with DOE Agreement copy
49 17/04/2007 | Proposal for Trading of Verified Emission Global Energy Solutions
Reductions
50 18/06/2007 Host country Approval received Govt. of India, Ministry of
Environment & Forest

The methodology requires the project proponent to determine the additionality based on ‘Tool for the
demonstration and assessment of additionality — ver 05.2° as per EB- 39 meeting.

Additionality of project activity as described is discussed hereunder.

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

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

All the plausible and credible alternatives to the project as per the requirement of ACM 0012 (ver 2)
have been discussed in section B4 above. The alternatives to the project activity have been evaluated
based on Steps 1 to 4 as required by the ACMO0012 (ver 2) methodology. Based on fuel choice and
availability; taking into account national and/or sectoral policies; as well as by eliminating nonfeasible
options (e.g. alternatives where barriers are prohibitive or which are clearly economically unattractive), it
was determined that a coal, coal washery rejects, coal char based AFBC boiler would have been the
alternative source of power in absence of the project activity.

Sub-step 1b: Consistency with mandatory applicable laws and regulations

The alternatives discussed in section B4 are all in compliance with applicable legal and regulatory
requirements. Moreover, there is no foreseeable regulatory change that would make the above
alternatives non- compliant.

As per the ‘Tool for demonstration and assessment of additionality” — Version 05.2, the project
proponent has opted for Step-3 i.e. barrier analysis

Step 3: Barrier analysis

In this step it needs to be determined whether the project activity faces barriers that:
e Prevented the implementation of this type of proposed project activity
e Do not prevent the implementation of at least on of the alternatives

Sub-step 3a: Identify barriers that would prevent the implementation of the proposed CDM project
activity:
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In this sub-step it is required to establish that there are realistic and credible barriers that would prevent
the implementation of the proposed project activity from being carried out if the project activity was not
registered as a CDM activity.

These realistic and credible barriers include the following:
Investment Barrier

BPSL have installed two AFBC boilers for generation of steam at 75 TPH and 150 TPH capacities which
is generating power to the quantum of 60 MW. About 40 MW of power is being generated by the four
WHRBs of 51 TPH capacity each.

As an alternative, BPSL had the option of generating power only through AFBC boilers which would
have been relatively less costly when compared to the project cost of establishing the four WHRBs and
the accompanying auxiliaries and steam piping arrangements.

The cost of setting up an AFBC boiler of 225 TPH capacity would be INR 486.6 Million when
compared to the cost of setting up four WHRB boilers of 51 TPH capacity each (totalling 204 TPH)
which is INR 501.2 Million'”. Further a relatively higher capacity (225 TPH) AFBC boiler is less
expensive than a lower capacity (204 TPH) WHRB system. Considering the lower capacity utilisation of
WHRB (about 60%) when compared to AFBC (about 90%), the WHRB system works out to be much
more expensive than an AFBC system of equivalent capacity. The higher capital cost of WHRB when
compared to AFBC is considering that four WHR boilers are required for utilisation of waste gases from
four kilns individually which further increases the project cost. This is not a case for coal based power
project because one large AFBC boiler could be utilised for the same.

In addition to the higher project cost of the WHRB system, the comparative details of the cost of power
generation for coal, coal char and coal washery rejects based power plant and WHRB based power plant
as computed by BPSL are presented in Table 3 (b) below:

1% Reference: Documentary evidence provided to DOE
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Table B-3 (b) - Comparison of Cost of power (Coal Vs WHRB)'®:
Unit Of
Particulars Measure WHRB BOILER AFBC BOILER
[a] [b]
Installed
capacity/Effective
1 Capacity TPH 204 225
[51x4] [150+75]
2 | Project cost Rs.Lakhs 5012 4866
3 | Installed cost per MW Rs.Lakhs 51 86
Power and steam
4 | generation
Annual generation
4a | [Power] Kwh 253163435 418836565
Less: Auxiliary
4b | Consumption @ 10% Kwh 25316343 41883657
4c | Net Power Available Kwh 227847091 376952909
Annual generation
4d | [Steam] MT 1028160 1701000
Efficiency Index
[Generation to
Capacity] 60% 90%
Raw Material
5 | Consumption (Coal) MT 0 544488
6 | Fixed charges
6a | Depreciation Rs.Lakhs 640.00 608.00
Interest Cost (@ 10.5%
6b | on 66.67%o0f Proj.Cost) Rs.Lakhs 875.00 806.00
6¢ | Return on equity @ 16% | Rs.Lakhs 667.00 614.00
Demand Charges for
6d | Backup Power Rs.Lakhs 460.81 0.00
O & M charges @ 8% On
6e | Project Cost Rs.Lakhs 401.00 389.00
Total fixed charges 3043.81 2417.00
7 | Variable cost
7a | Raw Material Cost (Coal) | Rs.Lakhs 0.00 1218.81
7b | Cost of consumables Rs.Lakhs 253.16 628.25
Total variable cost 253.16 1847.07
Total Annual Cost of
8 | Generation Rs.Lakhs 3296.97 4264.07
Cost of power
generation (Per Unit) Rs./Kwh 1.45 1.13

UVROCe
N ’

The following Table B-3(c) contains information and assumptions that have been considered in arriving

at the cost of power generation from WHRB and coal based power plant:

' Reference: Cost computation in Microsoft Excel Sheet provided to DOE
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Table B-3 (c) — Information and assumptions used in the cost computation'”:

Assumptions to arrived Cost of
Generation

Project Cost

Power Plant Turbine

WHRB Boiler

AFBC Boiler

Capacity

Power Plant Turbine
WHRB Boiler
AFBC Boiler

Auxiliary Consumption

PLF
WHRB Boiler
AFBC Boiler

Rate of Depreciation
Plant & Machinery
Building

Rate of Interest

Minimum Demand Charges
Rate / KVA (fixed charges)

Debt Equity Ratio
Debt
Equity

Pre-operative & Preliminary Expenses
O & M Charges

Raw Material per KWh
Washed Coal Rejects (0-4)
Coal Middling (0-6)

Char

Raw Material Rate

Washed Coal Rejects (0-4)

Coal Middling (0-6)

Char (Waste Product From Kiln)

Value Unit
14143 Rs. Lacs

5012 Rs. Lacs
4866 Rs. Lacs

100 MWPH
204 MTPH
225 MTPH
10%

60%
90%

5.28%
3.34%

10.50%
200 Rs./KVA
66.67%
33.33%
Adjusted in Project Cost
8% of Project Cost
0.200 MT per MW

0.600 MT per MW
0.500 MT per MW

1.300 MT per MW

405 Rs. Per MT
350 Rs. Per MT
0 Rs. Per MT

' Reference: Documentary evidences provided to the DOE

UNFoe
~
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Assumptions to arrived Cost of

Generation Value Unit
Consumables at WHRB 0.10% Per MW Gen.
Consumables (Including Fuel) at AFBC 0.15% Per MW Gen.

Despite the higher project cost and higher cost of power generation from WHRB systems, BPSL still
went ahead with the WHRB option with an intention to reduce the GHG emissions in to the atmosphere
and also considering the probability of availing carbon revenue through CDM

Technological Barriers
The following technological barriers were evidenced in the project activity:
(A) Training related

As per additionality tool definition it is required to prove that ‘Skilled and/or properly trained labour to
operate and maintain the technology is not available, which leads to an unacceptably high risk of
equipment disrepair and malfunctioning or other underperformance’;

When BPSL decided to go ahead with the WHRB boiler for steam generation at high pressure and
temperature configuration which was the first of its kind in the State of Orissa, the management had
envisaged operational difficulties and risks due to its technical configuration'®. Therefore BPSL ensured
that their personnel obtain relevant training

For ensuring continuous power generation, consistent supply of gas at requisite heat value to the WHRB
is required. This would require trained manpower to operate such kind of system. As BPSL had no prior
experience in this sector, they had to face many technological barriers during and after commissioning of
the plant. BPSL was aware that they would have to get people trained to operate and maintain the system
for ensuring consistent and reliable power generation through the waste heat recovery from the DRI kilns
without adversely affecting the kiln operation and product quality. BPSL has provided training to its
manpower to operate the waste heat recovery boilers through their technology supplier Thermax Ltd"’.

(B) Risk of technological failure:

As per additionality tool ‘the process/technology failure risk in the local circumstances is significantly
greater than for other technologies that provide services or outputs comparable to those of the proposed
CDM project activity, as demonstrated by relevant scientific literature or technology manufacturer
information’.

The project activity i.e. the power generation from waste heat recovery systems has the following
technical hurdles/ challenges when compared to other technologies such as AFBC which can provide the

same output/ service:

(i) Waste gas quality from DRI Kkiln:

'8 Reference: Document provided to DOE

1 Reference: Training records pertaining to training of BPSL personnel by Thermax Ltd has been given to the
DOE
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Quality of raw materials such as iron ore, physical and chemical properties of coal influence the waste
gas generation inside the kiln. Poor quality of coal with high ash content results in accumulation of
deposits inside the kiln and hence reduces the active kiln volume.

BPSL in October 2002 appointed Outokumpu Lurgi Metallurgie for the preparation of the feasibility
report. BPSL was made aware of the fact in the feasibility report that the existing quality of the Iron ore
and Coal available in the region could lead to few operational problems such as the reduction in the
performance of the rotary kiln which in turn would affect the waste gas quality from the kiln. The report
also indicated that the coal quality available locally is much inferior as it has high ash content which

could lead to a decrease in the plants capacity and also increases the accretion activities in the rotary
kiln.

The operation of the DRI Kiln and the WHRB are interrelated without any isolation mechanism i.e. the
kiln cannot run without the WHRB in operation and the entire gases generated from the kiln is routed
through the WHRB. Any instability in the quality of raw material of the DRI kiln, would affect the flue
gases generated. Usually the hot waste gases coming out of the kiln contain high level of SOx and NOx
and hence the temperature needs to be maintained at a certain level (above acid dew point) so as to
prevent formation of corrosive acids due to condensation of these gases. Corrosive acids may lead to
acute damage in the boiler due to boiler tube failure and subsequently in the down stream equipments
like ESP, ID Fan, dampers and the exhaust stack and hence in such a situation boilers would have to be
shut down for maintenance and the DRI kiln also would have to be stopped. The cooling and heating
cycle of the kiln takes minimum of about 5-6 days which further involves substantial expenditure. Also,
off grade sponge iron generation takes place in the kiln while cooling and restarting it. Moreover such
irregularities in boiler operation also hamper smooth functioning of electric furnaces. Thus all these
technical difficulties lead to colossal operational barriers, which need to be properly addressed to ensure
smooth functioning of the unit. The operational barriers can probably be handled/ managed by providing
appropriate training to personnel who would operate the WHR boilers (discussed above).

Whereas all these technical barriers do not appear or arise for the baseline alternative i.e. the AFBC
boiler as it can operate smoothly through coal injection which is controlled by the operators.

(ii) Temperature control related

Steam temperature control in WHRB is one of the critical functions in the operation of waste heat
recovery boiler used with sponge iron kiln.

Unlike AFBC, steam temperature of WHRB depends on the steam flow and the temperature of flue gas
generated from sponge iron kiln which passes through WHRB boiler. Some times the flow of flue gas
from sponge iron kiln could rise abruptly and rush through WHRB which could result in sudden rise of
steam temperature in WHRB. To control steam temperature, the temperature of flue gas from sponge
iron kiln must be controlled. This could be controlled by spraying water on flue gas in the After Burning
Chamber (ABC) which in turn could pose many problems in WHRB’s operation.

The water sprayed on flue gas could vaporize and form cakes along with dust particles of the flue gas.
These cakes can get carried over and get deposited on evaporators and economizer coils of WHRB. Over
a period of time these cakes could get accumulated and form heavy masses. These heavy masses could
fall on the other tubes of the boiler causing severe damage to it. Some times it could fall on the wet
scrapper and damage its chain link. Hence the WHRB requires extra care and precautions to minimize
the above operational problems related to temperature control.
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On the contrary, controlling of steam temperature in AFBC boiler is simpler as it is controlled by fuel
injected to the boiler which is entirely dependent on the operator. Therefore, this barrier is more relevant

to the project activity and does not affect the baseline i.e. the AFBC boiler.

(iii) Boiler operational problems

At the time when BPSL decided to go ahead with the WHRB boiler for steam generation at a relatively
high pressure and temperature configuration which was the first of its kind in the State of Orissa, the
management had envisaged operational difficulties and risks due to its technical configuration”’. BPSL
had envisaged operational problems considering there was no precedence on the operation of such a
boiler and were aware of the risks involved.

Considering its high pressure and temperature configuration, BPSL’s project activity, as envisaged, did
face some operational problems post commissioning. To sort out the problems associated with operating
WHRB at a high pressure (88ata) and high temperature (520°C), BPSL had to shut down the kiln many a
times leading to substantial financial losses. The other production units of the plant could also not be run
due to non-availability of power. The boiler failure took place due to repeated problems encountered in
the screen tube circuit”.

Thermax Limited, a global solution provider in energy and environmental engineering, have designed
the WHRBs in the project activity with the high pressure (88kg/cm2) and temperature (520 deg C)
configuration. The operating parameters of the boilers were the first of the kind to be used with a 500
TPD kiln and hence Thermax could not identify an immediate solution to the various technological
problems.

The screen tube failure during Phase 1 (WHRB 1 & 2) occurred for several months and during each
time, a short term action was taken but that was not sufficient to prevent the recurrence of the problem as
boiler tube leakage problems were encountered in the Phase 2 (WHRB 3&4) as well. After several
deliberations between BPSL and Thermax Ltd, modifications were proposed in the WHRBs considering
repeated screen tube failures. As apparent from the above discussion the problems were unique to the
project activity considering its high technical configuration.

As evident from the above discussions, boiler operational problems occurred in the WHRB whereas an
AFBC boiler does not face such operational problems. This has apparently also increased the operation
and maintenance cost of a WHRB which is much higher than that of AFBC boiler.

(iv) Other equipments:

The gas coming out from the kiln contains moisture and un-burnt coal which could stick to the wall of
the electrodes and adversely affect the performance of the ESP connected to the WHRB. The functioning
of the ESP is dependent on the quality of the waste gas from the kiln as against that of the AFBC. The
operation of the DRI kiln also will be disrupted due to interconnectivity of the kiln with the boiler

0 Reference: Document provided to DOE

2! Reference: Screen tube failure records provided to the DOE
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without any isolation scheme. Thus it demands exact functioning of all the down stream equipments so
as to ensure hassle free operation in all the production facilities.

A fully condensing turbine has been installed so as to maximise the electrical output. Besides this an
economiser also has been set to operation with an aim to maintain lowest possible exhaust gas
temperature which will enable maximum heat recovery from the waste gases. Thus designing of the
economiser demands additional technical sophistication so as to ensure gas temperature is maintained
above acid dew point before the gas leaves through the exhaust stack.

(v) Low capacity utilisation of WHRB:

It is a known fact that the capacity utilisation of WHRB is lower than the capacity utilisation of the
AFBC boilers considering the operational problems of WHRB as compared to the AFBC boiler as well
as due to the dependence of the WHRB on the kiln operation and other downstream equipments (as
apparent from the above discussions). BPSL were aware of the fact that the quality of raw materials such
as Iron ore and coal, available in the region, could hamper the performance of the kiln which in turn
would affect the performance of the WHRB and result in the lower capacity utilization than the AFBC
boiler.

The capacity utilisation of the WHRB is primarily dependent upon the quality and quantity of waste gas
generation inside the DRI kiln. The generation of waste gas in the DRI kiln is influenced by the quality
of two prime reactants viz. iron ore and coal that take part in the reduction process. Poor quality of iron
ore consequence to development of accretion inside the DRI kiln which in turn impacts the general
reduction performance inside the kiln and hence generation of waste gas as well.

Likewise iron ore, physical and chemical properties of coal also influence the waste gas generation
inside the kiln. Poor quality of coal with high ash content results in accumulation of deposits inside the
kiln and hence reduces the active kiln volume.

It is quite apparent that generation of waste gas inside the DRI kiln might reduce due to poor quality of
iron ore and coal. In such circumstances it would have a cascading effect upon the performance of the
WHRB whose capacity utilisation factor would come down due to reduced availability of waste gas from
the DRI kiln.

In the context of the present project activity, BPSL was aware of the risk factors pertaining to the low
capacity utilisation of the WHRB even prior to the investment decision making. The operating manual as
provided by Outokumpu , the technology provider of the DRI kiln, quite evidently enunciates the causal
effect of raw material quality (like iron ore & coal) with adequate generation of waste gas inside the DRI
kiln. In addition to this the technical consultant of the WHRB has also informed BPSL about the
possibility of poor capacity utilisation of WHRB since up-grade quality iron ore and coal were not
available during that point in time. All the related evidences supporting this fact have been provided to
the DOE.

It is to be noted that despite the WHRBs having a capacity of 51 TPH each, the capacity utilisation® as
evidenced during the year 2006-07 was only about 58.9% as compared to the AFBC boilers whose
capacity utilisation was about 80.5%. This reduced capacity utilisation of WHRBs can be attributed to
various problems associated with the availability of flue gases from the kilns and other related
operational difficulties as detailed above. The same problems cannot be encountered with the AFBC and

22 Reference: Synopsis report of 100 MW captive power plant for the year 2006-07 at BPSL provided to the DOE
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therefore there would be assured supply of steam from AFBC as against the WHRB system. Had an
equivalent capacity AFBC boiler been installed in place of the 4 WHRB boilers, correspondingly the
power generation from the captive power plant would have been much higher. Further, as surplus power
from the captive power plant is sold to the state grid, the revenues from the sale of power would also
have been higher.

This further justifies the fact that BPSL could have opted to implement equivalent capacity AFBC
boilers in place of WHRBs considering better capacity utilisation of AFBC as compared to WHRB.

Despite all the above technical barriers, BPSL has opted for WHRB considering the inflow of CDM
revenues

(C) The particular technology used in the proposed project activity is not available in the relevant
region.

The project activity (waste heat recovery boilers) was first in the State of Orissa for generating steam
with the high pressure and temperature configuration of 88 kg/cm® (101 kg/cm* maximum pressure) and
520 deg C respectively for recovering waste heat from 500 TPD sponge iron kiln flue gases™.

Barriers due to prevailing practice

BPSL was the 1% company”* in the state to initiate the work on its integrated steel plant and signed a
Memorandum Of Understanding (MOU) with the Orissa Government. Though, BPSL had initiated the
work of setting up the integrated complex earlier, they could not do so in time, as they faced many
barriers during the implementation of the project. BPSL was amongst the first companies to set up the
WHRB at high operating parameters (i.e. 101 kg/cm” maximum pressure)>’

Other companies which initiated the work simultaneously with BPSL commissioned similar plants but
with lower operating parameters.

Institutional Barrier

BPSL had initially signed a power purchase agreement (PPA) to export the surplus power to Reliance
Energy Trading Ltd (RETL) during 01.08.2005 to 30.9.2006°° and were exporting power at a variable
tariff (peak and off peak) and paying the wheeling charges to the Grid Corporation of Orissa Limited
(GRIDCO). As per the PPA with RETL, the Open Access for transmission of power shall be as per the
relevant provisions of the Central Electricity Regulatory Commission (CERC) Regulation dated 30
January 2004 regarding ‘Open Access in Inter-state Transmission’. It is also to be noted that in its Order
dated 27.04.2004, the Orissa Electricity Regulatory Commission (OERC) had granted permission to
BPSL for sale of surplus power outside the state of Orissa.

Subsequently since August 2005 and as per PPA with RETL, BPSL had been selling power to RETL
which in turn supplies power outside Orissa against committed offtake arrangements from beneficiaries.

2 Reference: Letter from Directorate of Factories and Boilers, Orissa, Bhubhaneshwar that BPSL was the first in
the State of Orissa to put up a high pressure and temperature configuration WHRB with maximum pressure of 101
kg/cm’ provided to DOE

2 Reference: Pioneer special MOU-Orissa (mines and Minerals)

% Reference: Letter from Directorate of Factories and Boilers, Orissa, Bhubhaneshwar that BPSL was the first in
the State of Orissa to put up a high pressure and temperature configuration WHRB with maximum pressure of 101
kg/cm? provided to DOE

%6 Reference: PPA with RETL provided to DOE
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BPSL and GRIDCO had also signed a ‘Short term open access commercial agreement’ in July 2006 as
per which the short term transactions would guided by Open Access Regulations, 2004 with its
amendments issued from time to time.

BPSL later on agreed to sell power to RETL during the period Jan 07 - March 07 as per the Term Sheet
for 15 MW RTC power dated 26 November 2006°”. RETL had submitted the application for grant of
open access to the concerned Regional Load Despatch Center (RLDC) however, the Orissa State Load
Despatch Center (SLDC) / Orissa Power Transmission Corporation Limited (OPTCL) did not grant
consent for short-term open access™. Subsequently BPSL replied to the Regional Power Committee™, to
grant consent for Open access for inter-state trading of surplus power which was not considered.

During December 2006, GRIDCO also through its communication to BPSL expressed its willingness to
purchase power from BPSL at a provisional rate of 2.02 INR/ kWh or at a rate determined by Orissa
Electricity Regulatory Commission (OERC) from 2007 onwards. Since the power export to RETL on
short-term open access was not accepted by OPTCL, BPSL had to sign an agreement with GRIDCO for
purchase surplus power from their CPP at the rate of 2.02 INR/ kWH.

This reduced tariff of 2.02 INR/kWH as against the higher tariffs offered by RETL, has resulted in huge
financial losses and if surplus power from the project activity is exported to the GRIDCO in the future,
there would be further losses incurred by BPSL. Thus BPSL had to face institutional barriers due to the
above mentioned reasons, which they incurred financial losses.

Besides the barriers faced by BPSL prior to the implementation of the project, this institutional barrier
further strengthens the need of CDM funds.

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

The above identified barriers do not prevent the implementation of the baseline option i.e. the coal/ coal
char/ coal washery reject based captive power plant which is the most likely and economically attractive
alternative to the project. This is considering the below:

(1) The capital cost of the coal based CPP is lower when compared to the project activity (WHRB
based power with high pressure and temperature configuration) as detailed above in the
investment barrier section. An equivalent capacity AFBC boiler would have been much cheaper
than the four WHRBSs.

(2) The AFBC technology is common and is a prevailing practice and, therefore does not face
technology related barriers as compared to a WHRB system of high temperature pressure
configuration (as described in the Technological barriers section in Sub-step 3a).

e Operation of AFBC boiler being common practice in the region and in the country, it does
not require specialized training as compared to WHRB boilers with the high pressure and
temperature configuration as that of the project activity

e The process/technology failure risk in the local circumstances is significantly greater for
WHRB than for AFBC which provides similar outputs considering the following:

?7 Reference: Agreement with RETL provided to DOE
8 Communication by Power Grid Corporation of India Ltd to RETL on 26 Dec 2006 provided to DOE

¥ Communication from BPSL to the Regional Power Committee on 28 December 2006 provided to DOE
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a. WHRB’s depend on the operation of the DRI kiln and cannot operate in isolation
where as AFBC boiler operation is smoothly controlled by operators

b. Controlling steam temperature in the WHRB is operationally more difficult when
compared to that of the AFBC boiler

c. Boiler operational problems occurred in the WHRB (as apparent in the project
activity) where as AFBC boiler does not face such operational problems. The
operation and maintenance cost of a WHRB is much higher than that of AFBC
boiler.

d. The capacity utilization of WHRB is significantly less when compared to that of
AFBC boiler due to operational problems which reduces the power generation and
therefore revenues from sale of power. AFBC of equivalent capacity would have
generated more power and generated more revenues from sale of power.

e. Technological risks / uncertainties of the WHRB in the project activity, is primarily
on account of high technical configuration (high pressure and temperature) which is
first of its kind in the region, where as such risks are not associated with the AFBC
boilers

Step 4. Common practice analysis

Based on the information about activities similar to the proposed project activity, BPSL needs to
demonstrate a common practice analysis to complement and reinforce the barrier analysis. BPSL is
required to identify and discuss the existing common practice through the following sub-steps:

Sub-step 4a: Analyze other activities similar to the proposed project activity

The ‘Survey of the Indian Sponge Iron Industry’ as per the Joint Plant Committee (JPC) report for 2005-
06 (survey work was up to 31.08.2005) may be referred to which indicates that the number of units with
captive power generation facility is quite low. As the survey pertaining to JPC report ended on 31 Aug
2005, this report would be relevant to BPSL’s project. As per JPC report, as on 31.08.2005 there were
147 working coal based sponge iron units and 3 working gas based sponge iron units in the country of
which 33 working coal based sponge iron units were located in the State of Orissa. Table 15 of the report
titled ‘Captive Power Generation Facility in Indian Coal Based Sponge Iron Industry’ further indicates
that of the total number of units (sponge iron kilns) in the State of Orissa (of about 33) only 4 of such
units had a captive power generation facility. Therefore it can be interpreted that only 4 upon 33 or
12.12% of the sponge iron kilns in Orissa had captive power generation systems (including waste heat
recovery as well) around the time of project activity commissioning.

Further referring to the UNFCCC registered projects with Ref No: 0274 (TSIL — Waste heat recovery
based power project) and 0515 (OSIL — Waste heat recovery based captive power project), it seems
apparent that they were among the 4 sponge iron units having captive power generation. Referring to the
‘Common practice analysis’ of the CDM project activity with Ref No. 0367 (§ MW Waste heat recovery
based captive power project at OCL), it is apparent that the above 2 projects have been implemented
taking into account potential revenues from CDM. Further it is also clearly evident from this registered
PDD with Ref No: 0367 in ‘Step 5: Impact of CDM registration’ that the project activity of OCL was to
start commercial production only in April 2006 which was after 31.08.2005 and therefore this was not
among the 4 kilns having captive power generation facility referred to in the JPC report.
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During the time of project implementation, 64 sponge iron units were operating in Orissa out of which
58 plants®® import electricity from the state grid and only 6 units were identified to have the waste heat
recovery based captive power plant in their facility. Amongst these six units, three plants (Tata Sponge
Iron Limited (TSIL) — 7.5 MW, OCL — 8 MW, Orissa Sponge Iron Limited (OSIL) — 10 MW) have
implemented the waste heat recovery projects taking into account potential benefits available under
CDM and hence not included in the common practice analysis. Thus it can be interpreted that during the
time of implementation the project activity was observed in only 3 other units i.e. 4.6 % of total plants in
Orissa. Moreover the temperature and pressure configuration of the project activity is the highest
amongst the existing waste heat recovery based captive power plants in similar industrial units in Orissa.

The letter from the Directorate of Factories and Boilers, confirms the fact that the identified project
activity is the first of its kind in the State of Orissa, with regard to the high pressure and temperature
configuration. Thus in light of the above discussion it can be concluded that the waste heat recovery
based captive power plant is not a common practice in the region and moreover adaptation of such a high
pressure and temperature configuration in the identified captive power plant has made the project even
more exceptional in the region.

Thus in light of the above discussion it can be concluded that there were significant barriers and
technological challenges associated with the project activity which has restricted other similar industrial
units from establishing such a project (of similar technological features) where as BPSL has gone ahead
with the proposed project activity considering CDM revenues into account.

Sub -step 4b: Discuss any similar options that are occurring

It is apparent from the above discussion that out of 64 sponge iron plants in the Orissa state (at the time
of project activity implementation) only six of them have captive power plant based on waste heat
recovery of which 3 of the projects have already been registered at UNFCCC as CDM projects and are
availing the carbon benefits. It is evident that similar options occurring in the region are considering
inflow of CDM revenues due to the risks/ challenges faced by them. Further BPSL’s project is relatively
unique as it is relatively a higher technical configuration when compared to other WHR projects in
sponge iron plants in the region, which obviously faces greater risks and uncertainties and therefore
CDM revenues are essential to mitigate these technical hurdles.

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:

A) Baseline Emissions

As per ACMO0012 (ver 2), baseline emissions for the year y shall be determined as follows:
BE,=BEgn,y* BE ngy

Where

BE, are the total baseline emissions during the year y in tons of CO2

30 Reference: CDM project registered at the UNFCCC with Reference No 0367
http://cdm.unfccc.int/UserManagement/FileStorage/ IXPWFZQB692QDF7NEK8WYUPYRG3MMN
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BEEn,y are baseline emissions from energy generated by the project activity during the year y in
tons of CO2
BE g,y are baseline emissions from generation of steam if any, using fossil fuel, that would have

been used for flaring the waste gas in absence of the project activity (tCO2e per year),
calculated as per equation 1c of ACMO0012. This is relevant for those project activities
where in the baseline steam is used to flare the waste gas. As BPSL’s project activity
was implemented in a new facility, there is no plant specific historic data available to
estimate the steam required per unit of waste gas flared and therefore as per ACM0012
(ver 2), the baseline emissions from this source is ignored. Hence BEgy, is not
considered relevant to the project activity.

The calculation of baseline emissions (BE gy, y ) depends on the identified baseline scenario. For the
project activity the baseline emissions are determined as per Scenario 1 of ACM0012 (ver 2) has been
used.

Baseline emissions for Scenario 1:

Scenario 1 represents the situation where the electricity is obtained from a specific existing power plant

or from the grid and heat from a fossil fuel based element process (e.g. steam boiler, hot water generator,

hot air generator, hot oil generator).

BEEN,y = BEElec,y + BETher,y

BEEiecy are baseline emissions from electricity during the year y in tons of CO2

BEhery are baseline emissions from thermal energy (due to heat generation by element process)
during the year y in tons of CO2

As the project activity involves only generation of electricity, the factor BEg., is only considered for

estimating baseline emissions. Therefore the following subsection (a) in ACMO0012 (ver 2) has been used
for the purpose:

Baseline emissions from electricity (BE cjcctricity,y) that is displaced by the project activity:

BEElec,y zfcup X wg xzz((EGi,j,y XEFElec,i,j,y)
J i

Where:

BE jecy are baseline emissions due to displacement of electricity during the year y in tons of
CO2.

EG;j, is the quantity of electricity supplied to the recipient j by generator, which in the absence
of the project activity would have been sourced from ith source (i can be either grid or
identified source) during the year y in MWh, and

EF ec.ijy is the CO2 emission factor for the electricity source i (i=gr (grid) or i=is (identified
source)), displaced due to the project activity, during the year y in tons CO2/MWh

foe Fraction of total electricity generated by the project activity using waste gas. As the
steam used for generation of the electricity is produced in dedicated boilers but supplied
through common header, this factor is estimated using equation (1d/1e) of ACM0012
(ver 2).

feap Energy that would have been produced in project year y using waste gas/heat generated
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in base year expressed as a fraction of total energy produced using waste gas in year y.
The ratio is 1 if the waste gas/heat/pressure generated in project year y is same or less
then that generated in base year.

Estimation of CO2 emission factor (EF g..;;,) for the captive power plant at BPSL

As BPSL’s baseline has been identified as the power generation from coal, coal char and coal washery
rejects based captive power plant, the CO2 emission for the same would be estimated/ determined as
follows as per ACMO0012:

EF.,, .
EFp iy = Q0% 3 gx1073
o nP/ant,j
Where:
EFcozis; is the CO2 emission factor per unit of energy of the fossil fuel used in the baseline

generation source i in (tCO2 / TJ), obtained from reliable local or national data if
available, otherwise, taken from the country specific IPCC default emission factors

N Plant is the overall efficiency of the existing plant that would be used by jth recipient in the
absence of the project activity.

As per ACMO0012, Efficiency of the power plant (#pi4n;) shall be one of the following:

o (i) Assume a constant efficiency of the captive plant and determine the efficiency, as a
conservative approach, for optimal operation conditions i.e. design fuel, optimal load,
optimal oxygen content in flue gases, adequate fuel conditioning (temperature, viscosity,
moisture, size/mesh etc), representative or favorable ambient conditions (ambient
temperature and humidity); or

o (ii) Highest of the efficiency values provided by two or more manufacturers for power
plants with specifications similar to that that would have been required to supply the
recipient with electricity that it receives from the project activity; or

o (iil) Assume a captive power generation efficiency of 60% based on the net calorific
values as a conservative approach; or

o (iv) Estimated from load v/s efficiency curve(s) established for equipment(s) through
measurement and described in Annex I of ACMO0012. Follow international standards for
estimation of efficiency of power plants.

For determining the efficiency of the captive power plant (based on coal, coal char and coal washery
rejects) at BPSL which would have supplied power to the facility in the absence of the project, option (ii)
mentioned above has been used. As per this option (ii), the efficiency of the captive power plant at
BPSL has been estimated/ derived to be 23.89% considering the following values®':

e Boiler efficiency as per manufacturer’s specifications which is 84% for the 75 TPH AFBC boiler
(based on coal, coal char and coal washery rejects) which is a part of the 40 MW CPP at BPSL.
The boiler efficiency is as per the ‘Designs specification of the Steam generator’ provided in the
Operations and Maintenance (O&M) Manual of Thermax Babcock and Wilcox Ltd for BPSL”s
project

3! Reference: The documentary evidences pertaining to the values used in estimating the efficiency of the CPP
would be provided to the DOE
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e The net calorific value of the blend of the fuel (coal, coal char and coal washery rejects) that is
an input to the AFBC boiler is considered as 2500 kCal/kg (as per Analysis report conducted by
BPSL)

e Turbine heat rate is 3022.715 Kcal/kWh for the 40 MW Turbogenerator (TG) set at BPSL

It needs to be noted as explained under Section A.2 that there is a 100 MW CPP at BPSL which includes
the 40 MW CPP (AFBCI1 (75 TPH) and WHRB 1&2) and 60 MW CPP (AFBC2 (150 TPH) and WHRB
3&4). However the values of the boiler efficiency (84%) and the turbine heat rate (3022.715 kcal/kWh)
considered above have been selected on a conservative basis.

Considering the above captive power plant efficiency of 23.89%; and considering that the emission
factor of coal as per NATCOM report (Indian’s Initial National Communication submitted to the
UNFCCC?) is 26.1 tC/TJ, the CO2 emission factor of the captive power plant is derived as 1.44
tCO2/MWh™.

Estimation of fraction of total electricity generated by using waste gas in the project activity (fyg):

At BPSL, the steam used for generation of electricity is produced in dedicated boilers i.e. waste heat
recovery boilers (WHRB) and coal based AFBC boilers but supplied through a common header. In the
project there are 2 phases (as explained in Section A.2) as explained below:

e Phase 1: There are 2 WHRB boilers (51 TPH steam generation capacity each) and 1 AFBC
boiler (75 TPH steam generation capacity) supplying steam to a 40 MW TG set through a
common header

e Phase 2: There are 2 WHRB boilers (51 TPH steam generation capacity each) and 1 AFBC
boiler (150 TPH steam generation capacity) supplying steam to a 60 MW TG set through a
common header.

It is hence not possible to determine the electricity generated by using waste gas by means of direct
measurement. The ACMO0012 (ver 2) methodology provides two situations/ options to calculate the
fraction of energy produced. Of the two options, Situation 2 is adopted for the project activity. Situation
2 says that ‘An alternative method that could be used when it is not possible to measure the net calorific
value of the waste gas/heat, and steam generated with different fuels in dedicated boilers are fed to
turbine/s through common steam header takes into account that the relative share of the total generation
from waste gas is calculated by considering the total steam produced and the amount of steam generated
from each boiler’

Since the measurement of the net calorific value of the waste gas on continuous basis is not possible at
BPSL’s facility, it has been decided to choose this Situation 2, based on steam generation from boilers.

Therefore this factor (f,) on fraction of electricity generated using waste gas in the project activity is
determined as per equation le of ACMO0012 (ver 2):

ST,

f _ whr,y
wG —

ST +ST

whr,y other,y

32 Reference: http://unfccc.int/resource/docs/natc/indnc1.pdf

33 Reference: The estimation of CO2 emission factor is provided to DOE
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Where,
STy Energy content of the steam generated in waste heat recovery boiler fed to turbine via
common steam header
ST other y Energy content of steam generated in other boilers fed to turbine via common steam

header. In BPSL’s project activity, this refers to the AFBC boiler based on coal, coal
char and coal washery rejects

As per ACMO0012 (ver 2), the Situation/ Method 2 as detailed above requires that:

e All the boilers have to provide superheated steam.

e The calculation should be based on the energy supplied to the steam turbine. The enthalpy and
the steam flow rate must be monitored for each boiler to determine the steam energy content.

e The calculation implicitly assumes that the properties of steam (temperature and pressure)
generated from different sources are the same. The enthalpy of steam and feed water will be
determined at measured temperature and pressure and the enthalpy difference will be multiplied
with quantity measured by steam meter.

e Any vented steam should be deducted from the steam produced with waste gas/heat.

Estimation of baseline cap (f..,) for the project activity:

As an element of conservativeness, the ACMO0012 (ver 2) methodology requires that baseline emissions
should be capped irrespective of planned/ unplanned or actual increase in output of plant, change in
operational parameters and practices, change in fuels type and quantity resulting into increase in waste
gas generation. In case of project activity like BPSL’s which is implemented in a new facility, the
method 2 shall be used for determining f.,,. Under this method 2, following equations should be used to
estimate foup.

fo= QWG,BL

ap -
QWG,y

QWG,BL = QBL,product X qwg,pruduct

Where;

QwaaL Quantity of waste gas generated prior to the start of the project activity

Qwa,y Quantity of waste gas used for energy generation during year y (Nm3)

OBL product Production by process that most logically relates to waste gas generation in baseline.
Qiwe, product Amount of waste gas/heat/pressure the industrial facility generates per unit of product

generated by the process that generates waste gas/heat/pressure.

As BPSL’s project is implemented in a new facility, there is no historic waste gas generation prior to the
start of the project activity and hence the manufacturer’s data for the industrial facility shall be used to
estimate the amount of waste gas/heat the industrial facility (BPSL) generates per unit of product
(sponge iron) generated by the sponge iron kiln. The value arrived at would be used to estimate baseline
cap.

B) Project Emissions

As per the methodology-ACMO0012 (ver 2), the project emissions include emissions due to combustion
of auxiliary fuels used to supplement the waste gas and electricity emission due to consumption of
electricity for cleaning the gas before being used for generation of heat/ energy/ electricity.

PEy = PEAF,y + PEEL,y
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PE, Project emissions due to the project activity
PEary Project activity emissions from onsite consumption of fossil fuels by the cogeneration

plants in case they are used as supplementary fuels, due to non availability of waste
gas to the project activity or due to any other reason.

PEg.y Project activity emissions from onsite consumption of electricity for gas cleaning
equipment

In the project activity, no auxiliary fuel is used to supplement waste gas and hence there would be no
emissions from combustion of auxiliary fuels used for supplementing the waste gas. Further the gas is
not cleaned before its use in generating electricity and therefore there are no related emissions due to
electricity consumption for cleaning of gas. However it needs to be noted that in case of start-up/
maintenance of WHRB, during emergencies etc, power/ electricity generated from the coal, coal char
and coal washery rejects based AFBC boiler would be used. Based on the electricity consumed during
this start up/ maintenance of WHRB and during emergencies, as per ACMO0012 (ver 2), the project
emissions from consumption of additional electricity by the project activity is determined as follows:

P EEL, y = ECPJ,y X EF CO2.ELy

Where,

PEg. Project emissions from consumption of electricity in tCO2/ yr (considering use of fossil
fuel based power for start up/ maintenance purposes i.e. power generated from coal, coal
char and coal washery rejects based AFBC)

ECpyy Additional electricity consumed in the year y as a result of the implementation of the
Project activity in MWh

EFco2eLy CO2 emission factor for electricity consumed by the project activity in year y (tCO2/
MWh)

Since electricity used by the project activity is generated on-site using coal, coal char and coal washery
rejects based AFBC, the CO2 emission factor for electricity (EFcozrr,y) may be determined by one of the
options as per ACMO0012 (ver 2):
e  Use of default emission factor of 1.3 tCO2/ MWh
e Calculate the emission factor of the captive power plant at the project site, calculated based on
the fuel consumption and electricity generation in year y, as follows.

For the project activity at BPSL, a default emission factor of 1.3 tCO2/MWh is used for the purpose of
calculating the project emissions.

C) Leakage

No leakage is applicable under this methodology ACM0012 (ver 2).

Emission Reduction

The emission reduction ERy by the project activity during a given year y is the difference between the
baseline emissions (BE)y) and project emissions (PEy), as follows:

ERy = BEy - PE}

Where:
ER, are the total emissions reductions of the project activity during the year y in tons of CO2,
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are the baseline emissions for the project activity during the year y in tons of COz,
are the emissions from the project activity during the year y in tons of COz,

B.6.2. Data and parameters that are available at validation:

(Copy this table for each data and parameter)

Data / Parameter:

nae ( nplant,,)

Data unit:

%

Description:

Baseline efficiency of the captive power plant

Source of data used:

Manufacturer’s data on boiler efficiency; Calorific value of fuel (coal, coal char
and coal washery rejects blend) as per analysis report by BPSL; Turbine heat
rate calculated based on enthalpy of steam and inlet flow rate.

Value applied:

23.89

Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

Efficiency of the captive power plant is derived as per (ii) Highest of the
efficiency values provided by two or more manufacturers for captive power
plants used in the project activity.

It needs to be noted as explained under Section A.2 that there is a 100 MW CPP
at BPSL which includes the 40 MW CPP (AFBCI1 (75 TPH) and WHRB 1& 2)
and 60 MW CPP (AFBC2 (150 TPH) and WHRB 3&4). However the values of
the boiler efficiency (84% for AFBC1 (75 TPH)) and the turbine heat rate of
3022.715 kCal/ kWh for 40 MW TG set) considered in the efficiency
computation have been selected on a conservative basis™.

Any comment:

The following values have been considered (on a conservative basis) to estimate
the efficiency as per the method indicated above:

e Net calorific value of coal is 2500 kCal/kg

e Boiler efficiency as per manufacturer’s details is 84%

e Turbine heat rate is 3022.715 Kcal/kWh

Data / Parameter: EFconisy
Data unit: tCO2/T]
Description: CO2 emission factor per unit of energy of the fossil fuel (coal) used in the

baseline generation source

Source of data to be
used:

The source of data is National source as per India’s Initial National
Communication (NATCOM) report submitted to UNFCCC available on website
of UNFCCC

Value applied

95.7

Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

The value applied is 26.1 tC/TJ, which is the emission coefficient of non-coking
coal as per the NATCOM report submitted by India to the UNFCCC. The value
95.7 tCO2/ TJ is derived by considering the emission coefficient of 26.1 tC/TJ
(after multiplying the conversion factor of 44/12 to convert from tC/ TJ to tCO2/
TJ)

Any comment:

This value is sourced from National data

3* Reference: Documentary evidence would be provided to the DOE
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Data / Parameter: EFgjeciiy
Data unit: tCO2/MWh
Description: CO2 emission factor for the electricity source (coal, coal char and coal washery

rejects based AFBC), displaced due to the project activity, during the year y

Source of data to be
used:

BPSL'’s calculation sheets worked out as per ACM0012 (ver 2)

Value applied:

1.44

Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

The emission factor is calculated based on the equation 1a-11 of ACMO0012 (ver
2) which requires values of:

(a) CO2 emission factor per unit of fossil fuel used in the baseline i.e. EFcyisy-
This value has been obtained from NATCOM report submitted to UNFCCC by
India, which is 26.1 tC/TJ or 95.7 tCO2/T]J for coal.

(b) Overall efficiency of the existing plant (gL ( Mprane/that would be used in the
absence of the project activity. This has been estimated as 23.89%

Any comment;:

This value is calculated based on equation 1a-11 of ACMO0012 (ver 2)

Data / Parameter:

QWG BL

Data unit:

Nm3

Description:

Quantity of waste gas generated prior to the start of the project activity.

Source of data used:

Source of data is manufacturer’s specification

Value applied:

3,456,000,000

Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

Estimated based on information provided by the technology supplier on the
waste gas/heat/ per unit of product and volume or quantity of production.

The waste gas/ heat per unit of the product (sponge iron) is derived as 5760
m3/ton sponge iron and the sponge iron production per 500 TPD kiln would be
150,000 tons / year as per manufacturer’s specification. Based on the above, the
waste gas generated per year from each 500 TPD kiln would be 864,000,000
m3. It needs to be noted that in BPSL there are four 500 TPD kilns and
therefore the total waste gas generation prior to the start of the project activity
would be 864,000,000 X 4 =3, 456,000,000 m3.

Any comment:

Method 2 as per ACMO0012 (ver 2) is adopted

Data / Parameter:

QBL Product

Data unit:

Tons/ yr

Description:

Plant or departmental. Production process which most logically relates to waste
gas generation in baseline.

Source of data used:

BPSL, the project proponent

Value applied:

600,000

Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

The maximum potential sponge iron production output of each 500 TPD kiln as
per the rated capacity of the kiln, obtained from the technology specification/
manufacturers specification (i.e. Outokumpu technology by Lurgi Metallurgie
GmBH) is 150,000 tons a year. For four numbers 500 TPD kiln the sponge iron
production would be 150,000 X 4 = 600,000 tons / year

Any comment:
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Data / Parameter:

qu Product

Data unit:

m’/ Ton

Description:

Specific waste gas production per unit of sponge iron which most logically
relates to waste gas generation generated as per manufacturer’s data.

Source of data used:

Derived from Manufacturer’s specifications

Value applied:

5760

Justification of the
choice of data or
description of
measurement methods
and procedures actually
applied :

The waste gas/ heat generation per unit of sponge iron is calculated by BPSL
from the manufacturer’s specifications (i.e. Outokumpu technology by Lurgi
Metallurgie GmBH) considering 120,000 m3/ hr waste gas generation for a 500
TPD sponge iron kiln.

Any comment:

Derived from manufacturer’s specifications

B.6.3 Ex-ante calculation of emission reductions:

A) Baseline Emissions

The following equations as explained in B.6.1 are used for estimation of baseline emissions.
BEEN,y = BEElec,y + BETher,y

AS BEqpe,y is not relevant only BEg is considered for computing baseline emissions.

Computation of BEge.y

BEElec,y :fcap X wg xZZ((EGi,j,y XEFElec,i,j,y)
joi

Since the baseline scenario has been determined as coal, coal washery rejects, coal char based captive
power generation, the emission factor for displaced electricity as per ACMO0012 (ver 2) is calculated

as follows.

Computation of EFgiccj,y :

EF

Elec,is,j,y = 77
Plant, j

EFCO2,is,j
E— 1

3.6*%107°

For determining the efficiency of the captive power plant at BPSL, option (ii) “Highest of the efficiency
values provided by two or more manufacturers for power plants with specifications similar to that that
would have been required to supply the recipient with electricity that it receives from the project
activity” has been used which is provided in Table B-4 below:
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Table B-4: Determination of CO, Baseline Emission Factor for Electricity Displaced EFgjecj.y

Description Value Unit
2500 | kCal/kg
0.010467 | TJ/tonne
Energy input to the boiler 2.91 | MWh/tonne
Boiler efficiency as per manufacturers' detail (%) 84.0%
2.4 | MWh/tonne

2100000 | kCal/tonne

Net calorific value of coal

Energy available at the boiler outlet

Turbine heat rate 3022.715 | kCal/kWh
Energy available at the turbine outlet 694.7 | kWh/tonne
Efficiency of the captive power plant (1piant) 0.2389

Emission Factor of the baseline plant (EFg;c.,) 1.44 | tCO2/MWh

As per this option (ii), the efficiency of the captive power plant at BPSL has been estimated to be
23.89%. Considering the above efficiency of 23.89% and emission factor of coal as per NATCOM
report (India’s Initial National Communication to UNFCCC) being 26.1 tC/TJ, the CO2 emission factor
of the captive power plant is derived as 1.44 tCO2/MWh.

Computation of f,:

As mentioned under f,, in Section B.6.2, the f., shall be determined using ‘Method 2’ of ACMO0012
(ver 2) however, it may be noted that as required under the equation for determining f..,, the data on
Qway which is the quantity of waste gas used for energy generation during year y is not available at
BPSL currently. However, this parameter (Qwg,y) is proposed to be measured during the crediting period
(BPSL has already initiated the process of installing the metering device) as defined under Section B.7.1
below. Therefore for the purpose of calculating ex-ante emission reductions, fc,, is assumed as 1.

Computation of f, :
fg 1.€. the fraction of electricity generated using waste gas in the project activity is determined as below:

ST,

phr,y
Jwe = -

ST +ST

whr,y other,y

Steps to estimate the fraction of electricity generated using waste gas:

Step 1: The quantity of steam generated from the WHRB (QSwurp) and the AFBC (QSarsc) are
measured. For the purpose of ex-ante calculation of emission reductions, the actual values of steam
generated from the WHRB and AFBC during 2006-07 has been used.

Step 2: The quantity of steam lost due to steam venting and blow down (QS 1o55) is assumed as 5% of the
total steam generation from the WHRB and AFBC boilers, for the ex-ante calculation of emission
reductions. However during the crediting period, the steam loss due to venting and blow down from the
40 MW and 60 MW CPPs will be calculated as QS jo5s = (QSwhrs T QSarsc) - QStg. The QStg which is
the total steam at the inlet to the turbine would be deducted from the total steam generation from both
WHRB and AFBC to compute the steam loss.
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Step 3: The net quantity of steam generated from the WHRB (QS whrp.net) 1S estimated as QS wyrp-net =
QSwars - QS joss- It is here assumed that the entire quantity of steam loss due to venting and blowdown is
from the WHRB system and the net steam generated from WHRB is computed

Step4: The enthalpy of the steam from the WHRB (Hwyrg) and AFBC (Hagppc) are derived from the
steam tables based on the steam pressure and steam temperature at the WHRB and AFBC respectively
which are measured at BPSL. The enthalpies are derived and recorded at BPSL

Step 6: The enthalpy of feed water at the inlet to the WHRB (Hgeeq wrrs) and AFBC (Hygeed arc) 1S
determined based on the feedwater temperature at the inlet to the WHRB and AFBC respectively. The
enthalpies are derived and recorded at BPSL.

Step 7: The energy content of the steam from WHRB (STyu.y)is estimated as STy = QSwirs - net X (H
wirs - Heeed wrrs) and energy content of the steam from AFBC (STner,y)is estimated as STqpmery = QSarsc
X (Harsc - Hieea_arsc). This is as per requirement of ACMO0012 (ver 2) that the ‘enthalpy of steam and
feed water will be determined at measured temperature and pressure and the enthalpy difference will be
multiplied with quantity measured by steam meter’.

Based on the above steps 1-7, for the project activity at BPSL, f,, is determined separately for Phase 1
(WHRB1&2) and Phase 2 (WHRB 3&4) and is provided in Table B-5(a) and Table B-5(b) respectively:

Table B-5(a) Estimation of fraction of electricity generated using waste gas (fwg) for WHRB 1&2
(in Phase 1)

Description Value Units
Total steam generation from Phase 1(WHRB1&2 and AFBC 1) 1,197,165,000 | kg/annum
Total steam loss due to venting and other blow down losses
(Assumed as 5% of the generation) 59,858,250 | kg/annum
Total Steam Generation from WHRB - 1&2 596,902,000 | kg/annum
Net steam generated from WHRB - 1&2 (Total steam generation
from WHRB1&2 - Total steam loss) 537,043,750 | kg/annum
Steam generated from AFBC 1 600,263,000 | kg/annum
Enthalpy of steam generated from WHRB 1&2 (based on steam
pressure of 88 kg/cm2 and steam temperature of 520 deg C) 813 | kcal/kg
Enthalpy of steam generated from AFBC 1 (based on steam
pressure of 88 kg/cm2 and steam temperature of 520 deg C) 813 | kcal/kg
Enthalpy of feedwater (at 155 deg C) at inlet to WHRBs 155 | kcal/kg
Enthalpy of feedwater (at 180 deg C) at inlet to AFBC1 182 | Kcal/kg
Steam energy content from WHRBI1 & 2 (STynr12y) 353,374,787,500 | kcal/annum
Steam energy content from AFBC 1 (SToer1y) 378,586,992.602 | kcal/annum
Fraction of electricity generated using waste gas from WHRB1
& 2 (fygwirpi&2) = STwhrigoy/ (STwhrig2y + Stothert.y) 0.483
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Table B-5(b)Estimation of fraction of electricity generated using waste gas (fwg) for WHRB 3&4
(in Phase 2)

Description Value Units
Total steam generation from Phase 2 (WHRB3&4 and AFBC 2) 1,374,146,000 | kg/annum
Total steam loss due to venting and other blow down losses
(Assumed as 5% of the generation) 68,707,300 | kg/annum
Total Steam Generation from WHRB - 3&4 461,904,000 | kg/annum
Net steam generated from WHRB - 3&4 (Total steam generation
from WHRB3&4 - Total steam loss) 393,196,700 | kg/annum
Steam generated from AFBC 2 912,242,000 | kg/annum
Enthalpy of steam generated from WHRB 3&4 (based on steam
pressure of 88 kg/cm2 and steam temperature of 520 deg C) 813 | kcal/kg
Enthalpy of steam generated from AFBC 2 (based on steam
pressure of 88 kg/cm2 and steam temperature of 520 deg C) 813 | kcal/kg
Enthalpy of feedwater (at 150 deg C) at inlet to WHRBs 155 | kcal/kg
Enthalpy of feedwater (at 215 deg C) at inlet to AFBC2 220 | Kcal/kg
Steam energy content from WHRB3 & 4 (STwnss4y) 258,723,428,600 | kcal/annum
Steam energy content from AFBC 2 (STother2y) 541,029,242,608 | kcal/annum
Fraction of electricity generated using waste gas from WHRB 3
&4 (fwg—WHRB3&4) = STwhr3&4 V/ (STwhr3&4 y+ StotherZ,y) 0.324

As apparent from the above Tables, (fug-wnrpig2) and (fug-wurssss) are 48.3% and 32.4% respectively
indicating the proportion or fraction of electricity generated using waste heat in the Phase 1 and Phase 2

of the project activity respectively.

Total quantity of electricity supplied by the captive power plant (EG;;, )

The total quantity of electricity supplied by the 40 MW and 60 MW CPPs are provided below in Table

B-6(a) and B-6(b) respectively:

Table B-6(a) - (EG;,-4omw)- Total electricity supplied by the Phase 1 - 40 MW CPP

Total electricity generated by the 40 MW CPP 296,272,260 | kWh/annum
Auxiliary consumption (10% of total generation) 29,627,226 | kWh/annum
Net electricity supplied by 40 MW CPP (EGi;y.40mw) 266,645,034 | kWh/annum

Table B-6(b) - (EG; . .comw)- Total electricity supplied by the Phase 2 - 60 MW CPP

Total electricity generated by the 60 MW CPP 358,183,485 | kWh/annum
Auxiliary consumption (10% of total generation) 35,818,349 | kWh/annum
Net electricity supplied by 60 MW CPP (EGi;y.comw) 322,365,137 | kWh/annum

The total electricity generated by the 40 MW and 60 MW CPP are based on data at BPSL pertaining to

2006-07.

Using equation BEEIECJ =fmp X f e xZZ((EGw.!y xEFElm’j!y)
Jj i
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Baseline emissions in the absence of the project activity (WHRB 1,2, 3 and 4) is estimated as below in
Tables B-7(a) and B-7(b) respectively:

Table B-7(a)-Total baseline emissions from electricity displaced due to WHRB1 & 2 in the project
activity

Baseline emissions from electricity that is displaced by the
project activity (BEgiecy40 Mmw) = feap X fugwrrBigz * EGijy-40mw
X EFgjeciiy 185,606 | tCO2/annum

Table B-7(b) - Total baseline emissions from electricity displaced due to WHRB 3&4 in the project
activity
Baseline emissions from electricity that is displaced by the
project activity (BEgiec.y-somw) = feap X fug-wrrBsgs * EGijy-somw X
EFEiecijy 150,363 | tCO2/annum

BEElec,y =BE Elec,y-40 MW + BE Elec,y-60MW
= 185,606 + 150,363
= 335,969 tCO2/ annum

BEEN,y = BEElec,y + BETher,y
= BEElec,y
=335,969 tCO2/annum

B) Project Emissions

Project Emissions are applicable to the project activity as power from AFBC boiler may be used for
generation start-up/ maintenance of the WHRB, in emergencies etc.

The project emissions have been calculated considering that there would be power used from the AFBC
boiler which is operated on coal and coal char. An estimate of the likely power utilized for the start up
and exigencies has been calculated and accordingly the project emissions have been estimated. However,
in case of utilization of the DG sets, the likely consumption of HSD is about 25 KL.

For the project activity (consisting of 4 WHRBs) about 1,728 MWh of power would be required
annually for start—up which would be met by the coal based AFBC boiler.

The figure of 1,728 MWh is arrived at by considering that for each WHRB about 2 MW of power would
be required during startup, the duration of each startup is on an average about 72 hrs and there are about
3 startups per year. For the project activity at BPSL, an emission factor of 1.44 tCO2/MWh is used for
the purpose of calculating the project emissions as per ACMO0012 (ver 2). The project emission
determination is provided in Table B-8 below:

Table B-8 Determination of Project Emissions (startup power, maintenance of WHRB, exigencies)
Description Value Unit
Coal, coal char and coal
Source of power for startup/ maintenance purpose washery rejects based AFBC
IPower required by each WHRB & its auxiliaries for start up
urpose 2 MW
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IAverage duration of each start up 72 Hrs
INumber of startups in a year 3 Nos
Number of WHRBs in the project activity 4 Nos
IPower required for startup due to the project activity 1,728 MWh/ annum
[Emission factor for the CPP (assumed as per ACMO0012-ver tons
2) 1.44 CO2/MWh

tons

Project emissions (PEy) 2,488 CO2/annum

(C) Emission reductions:

The emission reduction ERy by the project activity during a given year y is the difference between the
baseline emissions (BEy) and project emissions (PEy), as follows:

ERy = BEy - PEy

Therefore

ERy = BEy - PEy

ERy =335,969.0 — 2488 = 333,481 tCO, /yr

| B.6.4 Summary of the ex-ante estimation of emission reductions:

Year Estimation of Estimation of Estimation of Estimation of
project activity baseline leakage (tons of | overall emission
emissions (tons of | emissions (tons | CO2e) reductions (tons of
CO2e) of CO2e) CO2e)

2009-10 2488.0 335,969.0 0 333,481
2010-11 2488.0 335,969.0 0 333,481
2011-12 2488.0 335,969.0 0 333,481
2012-13 2488.0 335,969.0 0 333,481
2013-14 2488.0 335,969.0 0 333,481
2014-15 2488.0 335,969.0 0 333,481
2015-16 2488.0 335,969.0 0 333,481
2016-17 2488.0 335,969.0 0 333,481
2017-18 2488.0 335,969.0 0 333,481
2018-19 2488.0 335,969.0 0 333,481
Total (tons of 24,880 3,359,690 0 3,334,810
CO2e)

| B.7

Application of the monitoring methodology and description of the monitoring plan:

B.7.1

Data and parameters monitored:

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

Qwey

Data unit:

Nm’®

Description:

Quantity of waste gas used for energy generation during year y

Source of data to be
used:

Generators of gas i.e. BPSL

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

3,456,000,000

Description of
measurement methods
and procedures to be
applied:

An online flow meter would be installed at each of the WHRB ducts for
continuous measurement of waste gas quantities from all the four WHRBs.

QA/QC procedures to
be applied:

Measuring equipment would be calibrated once in a year.

Any comment:

Data will be measured during the crediting period. BPSL has initiated the process
of installing the online flow meter to measure the waste gas generation and the
same would be available during the crediting period.

Data / Parameter:

EG40 Gen

Data unit:

MWh/year

Description:

Total electricity generated from the 40 MW captive power plant at BPSL (from
both AFBC1 and WHRB1&2)

Source of data to be
used:

Onsite Instrumentation. The instrument used would be the Watt transducer of
accuracy +/- 0.5%.

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

296,272

Description of
measurement methods
and procedures to be
applied:

Tri vector energy meters of 0.2 class accuracy have been installed to measure the
gross energy generated.

QA/QC procedures to
be applied:

The data displayed in the energy meter will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
General Manager (O&M) who will in turn report to the Vice President — Power
(VP - Power) Power Plant Head on daily basis. This data will be available up to
two years after the crediting period

All the meters are calibrated annually by the Meter Relay Testing division of the
state utility.

Any comment:

This data will be measured

Data / Parameter:

EG40 Aux

Data unit:

MWH/yr

Description:

Auxiliary Consumption by the 40 MW CPP
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Source of data to be Data records of BPSL
used:
Value of data applied 29,627.2
for the purpose of

calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

This parameter would be calculated based on total electricity generation and net
electricity generation from the 40 MW CPP.

QA/QC procedures to
be applied:

The shift engineer will archive the data of auxiliary consumption in the plant log
book based on the total electricity generation and net electricity generation. This
will be reviewed by the General Manager (O&M) who will in turn report to the
Vice President — Power (VP - Power) Power Plant Head on daily basis. This data
will be available up to two years after the crediting period.

Any comment:

This parameter is calculated using the formulae EGuo gen- EGao net

Data / Parameter:

EGi,i y_40MW

Data unit:

MWh/yr

Description:

Net electricity generated from the 40 MW CPP

Source of data to be
used:

Individual distribution energy meters

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

266,645

Description of
measurement methods
and procedures to be
applied:

Trivector energy meters of 0.5 class accuracy have been installed as individual
distribution meter to measure the net energy consumption.

QA/QC procedures to
be applied:

The data displayed in the individual distribution energy meters will be recorded
in the DCS. The shift engineer will archive the data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. This data will be available up to two years after the crediting period
All the meters are calibrated annually by the Meter Relay Testing division of the
state utility.

Any comment;

This data will be measured.

Data / Parameter:

EG60 Gen

Data unit:

MWh/year

Description:

Total electricity generated from the 60 MW captive power plant at BPSL (from
both AFBC2 and WHRB3&4)

Source of data to be
used:

Onsite Instrumentation. The instrument used would be the Watt transducer of
accuracy +/- 0.5%.

Value of data applied
for the purpose of

358,183
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calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Tri vector energy meters of 0.2 class accuracy have been installed to measure the
gross energy generated.

QA/QC procedures to
be applied:

The data displayed in the energy meters will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

All the meters are calibrated annually by the Meter Relay Testing division of the
state utility.

Any comment:

This data will be measured

Data / Parameter: EGe) Aux

Data unit: MWH/yr

Description: Auxiliary Consumption by the 60 MW CPP
Source of data to be Data records of BPSL

used:

Value of data applied 35,818.3

for the purpose of

calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

This parameter would be calculated based on total electricity generation and net
electricity generation from the 60 MW CPP.

QA/QC procedures to
be applied:

The shift engineer will archive the data of auxiliary consumption in the plant log
book based on the total electricity generation and net electricity generation. This
will be reviewed by the General Manager (O&M) who will in turn report to the
Vice President — Power (VP - Power) Power Plant Head on daily basis. This data
will be available up to two years after the crediting period.

Any comment:

This parameter is calculated using the formulae EGgo gen- EGeo net

This data will be measured

Data / Parameter:

EGi i.y_60MW

Data unit:

MWh/yr

Description:

Net electricity generated from the 60 MW CPP

Source of data to be
used:

Individual distribution energy meters

Value of data applied
for the purpose of
calculating expected
emission reductions in

322,365
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section B.5

Description of
measurement methods
and procedures to be
applied:

Trivector energy meters of 0.5 class accuracy have been installed as individual
distribution meter to measure the net energy consumption.

QA/QC procedures to
be applied:

The data displayed in the individual distribution energy meters will be recorded
in the DCS. The shift engineer will archive the data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. This data will be available up to two years after the crediting period
All the meters are calibrated annually by the Meter Relay Testing division of the
state utility.

Any comment:

This parameter is measured

Data / Parameter:

QSWHRBI

Data unit:

Tons/day

Description:

Total steam generation from WHRBI1

Source of data to be
used:

Onsite instrumentation (Flow meter of Emerson make having an accuracy of +/-
0.065%; Tag W-FT 103A, 103B and 103C)

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

911

Description of
measurement methods
and procedures to be
applied:

Flow meter of Emerson make having an accuracy of +/-0.065%; Tag W-FT
103A, 103B and 103C has been installed to measure the flow.

QA/QC procedures to
be applied:

The data displayed in the flow meter will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The flow meter is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter: QSwhHRB:2
Data unit: Tons/day
Description: Total steam generation from WHRB2

Source of data to be
used:

Onsite instrumentation (Flow meter of Emerson make having an accuracy of +/-
0.065%; Tag W-FT 203A, 203B and 203C)

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

898

Description of
measurement methods
and procedures to be

Flow meter of Emerson make having an accuracy of +/-0.065%; Tag W-FT
203A, 203B and 203C has been installed to measure the flow.

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




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1.

e
N ’

CDM - Executive Board

page 55

applied:

QA/QC procedures to
be applied:

The data displayed in the flow meter will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period

A detailed calibration system is already in place at BPSL. The flow meter is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter: QSwhHRB3
Data unit: Tons/day
Description: Total steam generation from WHRB3

Source of data to be
used:

Onsite instrumentation (Flow meter of Emerson make having an accuracy of +/-
0.065%; Tag W-FT 403A, 403B and 403C)

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

740

Description of
measurement methods
and procedures to be
applied:

Flow meter of Emerson make having an accuracy of +/-0.065%; Tag W-FT
403A, 403B and 403C has beem installed to measure the flow.

QA/QC procedures to
be applied:

The data displayed in the flow meter will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period

A detailed calibration system is already in place at BPSL. The flow meter is
calibrated annually.

Any comment;:

This data will be measured

Data / Parameter: QSwHRB4
Data unit: Tons/day
Description: Total steam generation from WHRB4

Source of data to be
used:

Onsite instrumentation (Flow meter of Emerson make having an accuracy of +/-
0.065%; Tag W-FT 503A, 503B and 503C)

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

659

Description of
measurement methods
and procedures to be
applied:

Flow meter of Emerson make having an accuracy of +/-0.065%; Tag W-FT
503A, 503B and 503C has been installed to measure the flow

QA/QC procedures to
be applied:

The data displayed in the flow meter will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.
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A detailed calibration system is already in place at BPSL. The flow meter is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

QSAFBCI

Data unit:

Tons/day

Description:

Total steam generation from AFBCI1

Source of data to be
used:

Onsite instrumentation (Flow meter of Emerson make with accuracy of +/- 0.1%;
Tag: B-FT 302A, 302B and 302C)

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

1819

Description of
measurement methods
and procedures to be
applied:

Flow meter of Emerson make with accuracy of +/- 0.1%; Tag: B-FT 3024, 302B
and 302C has been installed to measure the flow.

QA/QC procedures to
be applied:

The data displayed in the flow meter will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The flow meter is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

QSAFBCZ

Data unit:

Tons/day

Description:

Total steam generation from AFBC2

Source of data to be
used:

Onsite instrumentation (Flow meter of Emerson make with accuracy of +/-
0.065%; Tag: B-FT 602A, 602B and 602C)

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

2764

Description of
measurement methods
and procedures to be
applied:

Flow meter of Emerson make with accuracy of +/- 0.065%; Tag: B-FT 602A,
602B and 602C has been installed to measure the flow.

QA/QC procedures to
be applied:

The data displayed in the flow meter will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period

A detailed calibration system is already in place at BPSL. The flow meter is
calibrated annually.

Any comment;

This data will be measured
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Data / Parameter:

QSTGI

Data unit:

Tons/day

Description:

Total steam inlet to the turbine (TG-I)

Source of data to be

Onsite instrumentation (Flow meter (FT 101) of ABB make with accuracy of -/

used: +0.065%)
Value of data applied 3446
for the purpose of

calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Flow meter (FT 101) of ABB make with accuracy of -/ +0.065% has been
installed to measure the flow

QA/QC procedures to
be applied:

The data displayed in the flow meter will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The flow meter is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

QSTGZ

Data unit:

Tons/day

Description:

Total steam inlet to the turbine (TG-II)

Source of data to be
used:

Onsite instrumentation (Flow meter (FT 1501) of Rosemount make with accuracy
of -/ +0.065%)

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

3955

Description of
measurement methods
and procedures to be
applied:

Flow meter (FT 1501) of Rosemount make with accuracy of -/ +0.065% has been
installed to measure the flow

QA/QC procedures to
be applied:

The data displayed in the flow meter will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The flow meter is
calibrated annually.

Any comment:

This data will be measured

| Data / Parameter: |

QS loss1
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Data unit:

Tons/day

Description:

Total steam lost due to venting, blow down etc at 40 MW CPP

Source of data to be
used:

The data is calculated

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

181.38

Description of
measurement methods
and procedures to be
applied:

This data will be calculated as the difference between total steam generated by
the WHRB 1&2 and AFBCI boilers and the steam at turbine TG-I inlet.

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. This data will be available up to two years after the crediting period.

Any comment;

This data will be calculated

Data / Parameter: QSjoss2
Data unit: Tons/day
Description: Total steam lost due to venting, blow down etc at 60 MW CPP

Source of data to be
used:

The data is calculated

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

208.20

Description of
measurement methods
and procedures to be
applied:

This data will be calculated as the difference between total steam generated by
the WHRB 3&4 and AFBC2 boilers and the steam at turbine TG-II inlet.

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. This data will be available up to two years after the crediting period

Any comment:

This data will be calculated

Data / Parameter:

TWHRBI

Data unit:

e

Description:

Average steam temperature from WHRBI

Source of data to be
used:

Onsite instrumentation (temperature gauge of ABB make with accuracy of +/-
0.20%; Tag nos: W-TT-115A, 115B, 115C)

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

520
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Description of
measurement methods
and procedures to be
applied:

Temperature gauge of ABB make with accuracy of +/-0.20%; Tag nos: W-TT-
115A, 115B, 115C has been installed.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

TWHRBZ

Data unit:

e

Description:

Average steam temperature from WHRB2

Source of data to be
used:

Onsite instrumentation (temperature gauge of ABB make with accuracy of +/-
0.20%; Tag nos: W-TT-215A, 215B, 215C)

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

520

Description of
measurement methods
and procedures to be
applied:

Temperature gauge of ABB make with accuracy of +/-0.20%; Tag nos: W-TT-
215A, 215B, 215C has been installed to measure the temperature.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment;

This data will be measured

Data / Parameter:

TWHRB3

Data unit:

e

Description:

Average steam temperature from WHRB3

Source of data to be
used:

Onsite instrumentation (temperature gauge of Emerson make with accuracy of +/-
0.20%; Tag nos: W-TT-415A, 415B, 415C)

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

520

Description of
measurement methods

Temperature gauge of Emerson make with accuracy of +/-0.20%; Tag nos: W-
TT-415A, 415B, 415C has been installed to measure the temperature.
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and procedures to be
applied:

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

TWHRB4

Data unit:

°c

Description:

Average steam temperature from WHRB4

Source of data to be
used:

Onsite instrumentation (temperature gauge of Emerson make with accuracy of +/-
0.20%; Tag nos: W-TT-515A, 515B, 515C)

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

520

Description of
measurement methods
and procedures to be
applied:

The temperature gauge of Emerson make with accuracy of +/-0.20%; Tag nos:
W-TT-515A, 515B, 515C has been installed to measure the temperature.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

TAFBCI

Data unit:

°C

Description:

Average steam temperature from AFBCI1 boiler

Source of data to be
used:

Onsite instrumentation (Temperature gauge of Rosemount make with accuracy of
+/-0.2%; Tag nos: TT-321A, 321B, 321C)

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

520

Description of
measurement methods
and procedures to be

Temperature gauge of Rosemount make with accuracy of +/-0.2%; Tag nos: TT-
321A, 321B, 321C has been installed to measure the temperature.
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applied:

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

TAFBCZ

Data unit:

°C

Description:

Average steam temperature from AFBC2 boiler

Source of data to be
used:

Onsite instrumentation (Temperature gauge of Rosemount make with accuracy of
+/-0.2%; Tag nos: TT-621A, 621B, 621C)

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

520

Description of
measurement methods
and procedures to be
applied:

Temperature gauge of Rosemount make with accuracy of +/-0.2%; Tag nos: TT-
621A, 621B, 621C has been installed to measure the temperature.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

Tfeed WHRB1

Data unit:

°c

Description:

Temperature of feed water at inlet to WHRB1

Source of data to be
used:

Onsite instrumentation

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

155

Description of
measurement methods
and procedures to be
applied:

Temperature gauge has been installed to measure the temperature.
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QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

Tfeed WHRB2

Data unit:

e

Description:

Temperature of feedwater at inlet to WHRB2

Source of data to be
used:

Onsite instrumentation

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

155

Description of
measurement methods
and procedures to be
applied:

Temperature gauge has been installed to measure the temperature.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

Tfeed WHRB3

Data unit:

°C

Description:

Temperature of feedwater at inlet to WHRB3

Source of data to be
used:

Onsite instrumentation

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

155

Description of
measurement methods
and procedures to be
applied:

Temperature gauge has been installed to measure the temperature.

QA/QC procedures to

The data displayed in the temperature gauge will be recorded in the DCS. The
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be applied:

shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

Tfeed WHRB4

Data unit:

e

Description:

Temperature of feedwater at inlet to WHRB4

Source of data to be
used:

Onsite instrumentation

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

155

Description of
measurement methods
and procedures to be
applied:

Temperature gauge has been installed to measure the temperature.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

Tfeed AFBC1

Data unit:

e

Description:

Temperature of feedwater at inlet to AFBC 1

Source of data to be
used:

Onsite instrumentation

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

180.

Description of
measurement methods
and procedures to be
applied:

Temperature gauge has been installed to measure the temperature.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
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by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

Tfeed AFBC2

Data unit:

e

Description:

Temperature of feedwater at inlet to AFBC 2

Source of data to be
used:

Onsite instrumentation

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

215

Description of
measurement methods
and procedures to be
applied:

Temperature gauge has been installed to measure the temperature.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

TTG]

Data unit:

°C

Description:

Average steam temperature at the inlet of Turbine (TG-I) of 40 MW CPP

Source of data to be

Onsite instrumentation (temperature gauge; T/C direct to DCS module, Tag No:

used: TE-102)
Value of data applied 510
for the purpose of

calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Temperature gauge; T/C direct to DCS module, Tag No: TE-102 has been
installed to measure the temperature.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
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data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

Tt

Data unit:

°c

Description:

Average steam temperature at the inlet of Turbine (TG2) of 60 MW CPP

Source of data to be

Onsite instrumentation (temperature gauge; T/C direct to DCS module, Tag No:

used: TE-202)
Value of data applied 510
for the purpose of

calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Temperature gauge; T/C direct to DCS module, Tag No: TE-202 has been
installed to measure the temperature.

QA/QC procedures to
be applied:

The data displayed in the temperature gauge will be recorded in the DCS. The
shift engineer will archive the data in the plant log book which will be reviewed
by the GM (O&M) who will in turn report to the VP - Power on daily basis. This
data will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Temperature
gauge will be calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

Pwhrsi

Data unit:

Kg/cm®

Description:

Average steam pressure from WHRBI

Source of data to be
used:

Onsite instrumentation (Pressure gauge of Emerson make with accuracy of +/-
0.1%; Tag No: W-PT 106A, 106B, 106C)

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

88

Description of
measurement methods
and procedures to be
applied:

Pressure gauge of Emerson make with accuracy of +/- 0.1%; Tag No: W-PT
106A, 106B, 106C has been installed to measure the pressure

QA/QC procedures to
be applied:

The data displayed in the pressure gauge will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.
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A detailed calibration system is already in place at BPSL. The Pressure gauge is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter: Pwhre2
Data unit: Kg/cm®
Description: Average steam pressure from WHRB2

Source of data to be
used:

Onsite instrumentation (Pressure gauge of Emerson make with accuracy of +/-
0.1%; Tag No: W-PT 206A, 206B, 206C)

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

88

Description of
measurement methods
and procedures to be
applied:

Pressure gauge of Emerson make with accuracy of +/- 0.1%; Tag No: W-PT
206A, 206B, 206C has been installed to measure the pressure.

QA/QC procedures to
be applied:

The data displayed in the pressure gauge will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Pressure gauge is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter: Pwurss
Data unit: Kg/cm’
Description: Average steam pressure from WHRB3

Source of data to be
used:

Onsite instrumentation (Pressure gauge of Emerson make with accuracy of +/-
0.065%; Tag No: W-PT 406A, 406B, 406C)

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

88

Description of
measurement methods
and procedures to be
applied:

Pressure gauge of Emerson make with accuracy of +/- 0.065%; Tag No: W-PT
406A, 406B, 406C has already been installed to measure the pressure.

QA/QC procedures to
be applied:

The data displayed in the pressure gauge will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.
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A detailed calibration system is already in place at BPSL. The Pressure gauge is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

PWHRB4

Data unit:

Kg/cm®

Description:

Average steam pressure from WHRB4

Source of data to be
used:

Onsite instrumentation (Pressure gauge of Emerson make with accuracy of +/-
0.065%; Tag No: W-PT 506A, 506B, 506C)

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

88

Description of
measurement methods
and procedures to be
applied:

Pressure gauge of Emerson make with accuracy of +/- 0.065%; Tag No: W-PT
506A, 506B, 506C has been installed to measure the pressure.

QA/QC procedures to
be applied:

The data displayed in the pressure gauge will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Pressure gauge is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

PAFBCl

Data unit:

Kg/cm’

Description:

Average steam pressure from AFBC1

Source of data to be
used:

Onsite instrumentation (Pressure gauge of Rosemount make, with accuracy of +/-
0.1%; Tag No: B-PT 314A, 314B,314C)

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

88

Description of
measurement methods
and procedures to be
applied:

Pressure gauge of Rosemount make, with accuracy of +/- 0.1%; Tag No: B-PT
314A, 314B,314C has been installed to measure the pressure

QA/QC procedures to
be applied:

The data displayed in the pressure gauge will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Pressure gauge is
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calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

PAFBCZ

Data unit:

Kg/cm®

Description:

Average steam pressure from AFBC2

Source of data to be
used:

Onsite instrumentation (Pressure gauge of Rosemount make, Tag No: B-PT
614A, 614B, 614C)

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

88

Description of
measurement methods
and procedures to be
applied:

Pressure gauge of Rosemount make, Tag No: B-PT 614A, 614B, 614C has been
installed to measure the pressure.

QA/QC procedures to
be applied:

The data displayed in the pressure gauge will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Pressure gauge is
calibrated annually

Any comment:

This data will be measured

Data / Parameter: Prci
Data unit: Kg/em®
Description: Average steam pressure inlet of Turbine (TG-I) of 40 MW CPP

Source of data to be
used:

Onsite instrumentation (Pressure gauge of ABB make with accuracy of +/- 0.1%;
Tag no: PT-103)

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

84

Description of
measurement methods
and procedures to be
applied:

Pressure gauge of ABB make with accuracy of +/- 0.1%; Tag no: PT-103 has
been installed to measure the pressure.

QA/QC procedures to
be applied:

The data displayed in the pressure gauge will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Pressure gauge is
calibrated annually.
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| Any comment: |

This data will be measured

Data / Parameter:

PTGZ

Data unit:

Kg/cm’

Description:

Average steam pressure inlet of Turbine (TG-II) of 60 MW CPP

Source of data to be
used:

Onsite instrumentation (Pressure gauge of Rosemount make with accuracy of +/-
0.1%; Tag no: PT-202A, 202B,202C)

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

84

Description of
measurement methods
and procedures to be
applied:

Pressure gauge of Rosemount make with accuracy of +/- 0.1%; Tag no: PT-
202A, 202B,202C has been installed to measure the pressure.

QA/QC procedures to
be applied:

The data displayed in the pressure gauge will be recorded in the DCS. The shift
engineer will archive the data in the plant log book which will be reviewed by the
GM (0O&M) who will in turn report to the VP - Power on daily basis. This data
will be available up to two years after the crediting period.

A detailed calibration system is already in place at BPSL. The Pressure gauge is
calibrated annually.

Any comment:

This data will be measured

Data / Parameter:

HWHRBI

Data unit:

kCal/kg

Description:

Enthaply of steam generated from WHRBI1

Source of data to be
used:

Steam tables

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

812.96

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from steam tables based on steam pressure (Pwyrpi)
and steam temperature (Twyrs))-

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available up to two years after crediting period.

Any comment:

This data will be calculated from the steam tables

Data / Parameter:

HWHRBZ

Data unit:

kCal/kg
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Description:

Enthaply of steam generated from WHRB2

Source of data to be
used:

Steam tables

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

812.96

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from steam tables based on steam pressure (Pwursz)
and steam temperature (Twyrso).

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period.

Any comment:

This data will be calculated from the steam tables

Data / Parameter:

HWHRB3

Data unit:

kCal/kg

Description:

Enthaply of steam generated from WHRB3

Source of data to be
used:

Steam tables

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

812.96

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from steam tables based on steam pressure (Pwyrs3)
and steam temperature (Twyrs3)-

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period.

Any comment:

This data will be calculated from the steam tables

Data / Parameter:

HWHRB4

Data unit:

kCal/kg

Description:

Enthaply of steam generated from WHRB4

Source of data to be
used:

Steam tables

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

812.96

Description of

This data will be calculated from steam tables based on steam pressure (Pwnrps)
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measurement methods
and procedures to be
applied:

and steam temperature (Twyrp4)-

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period

Any comment:

This data will be calculated from the steam tables

Data / Parameter:

HAFBCI

Data unit:

kCal/kg

Description:

Enthaply of steam from AFBCl1

Source of data to be
used:

Steam tables

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

812.96

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from steam tables based on steam pressure (Parsci)
and steam temperature (Tappc)).

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period.

Any comment:

This data will be calculated from the steam tables

Data / Parameter: Hrpca
Data unit: kCal/kg
Description: Enthaply of steam from AFBC2

Source of data to be
used:

Steam tables

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

812.96

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from steam tables based on steam pressure (Parsc2)
and steam temperature (Tarpc2).

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period.

Any comment:

This data will be calculated from the steam tables
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Data / Parameter:

ered WHRB1

Data unit:

kCal/kg

Description:

Enthaply of feedwater at inlet to WHRBI

Source of data to be
used:

Steam tables

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

155

Description of
measurement methods
and procedures to be
applied:

The data is obtained from Steam tables.

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available up to two years after crediting period.

Any comment:

This data will be calculated from the steam tables

Data / Parameter:

ered WHRB2

Data unit:

kCal/kg

Description:

Enthaply of feedwater at inlet to WHRB2

Source of data to be
used:

Steam tables

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

155

Description of
measurement methods
and procedures to be
applied:

The data is obtained from steam tables.

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available up to two years after crediting period.

Any comment:

This data will be calculated from the steam tables

Data / Parameter:

ered WHRB3

Data unit:

kCal/kg

Description:

Enthaply of feedwater at inlet to WHRB3

Source of data to be
used:

Steam tables

Value of data applied
for the purpose of
calculating expected
emission reductions in

155
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section B.5

Description of
measurement methods
and procedures to be
applied:

The data is obtained from steam tables.

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available up to two years after crediting period.

Any comment:

This data will be calculated from the steam table

Data / Parameter:

ered WHRB4

Data unit:

kCal/kg

Description:

Enthaply of feedwater at inlet to WHRB4

Source of data to be
used:

Steam tables

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

155

Description of
measurement methods
and procedures to be
applied:

The data is obtained from steam tables.

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available up to two years after crediting period.

Any comment:

This data will be calculated from the steam table

Data / Parameter:

ered AFBC1

Data unit:

kCal/kg

Description:

Enthaply of feedwater at inlet to AFBC1

Source of data to be
used:

Steam tables

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

182

Description of
measurement methods
and procedures to be
applied:

The data is obtained from Steam tables.

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available up to two years after crediting period.
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| Any comment: |

This data will be calculated from the steam tables

Data / Parameter:

ered AFBC2

Data unit:

kCal/kg

Description:

Enthaply of feedwater at inlet to AFBC2

Source of data to be
used:

Steam tables

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

220

Description of
measurement methods
and procedures to be
applied:

The data is obtained from steam tables.

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available up to two years after crediting period.

Any comment:

This data will be calculated from the steam tables

Data / Parameter: H 161
Data unit: kCal/kg
Description: Enthaply of steam at turbine inlet (TG-I) of the 40 MW CPP

Source of data to be
used:

Steam tables

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

812.96

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from steam tables based on steam pressure (Prg;) and
steam temperature (Trg;).

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period

Any comment:

This data will be calculated from the steam tables

Data / Parameter: H 1,
Data unit: kCal/kg
Description: Enthaply of steam at turbine inlet (TG-II) of the 60 MW CPP

Source of data to be
used:

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

812.96

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from steam tables based on steam pressure (Prg;) and
steam temperature (Trgy).

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period.

Any comment:

This data will be calculated from the steam tables

Data / Parameter: ST whr1&2, y
Data unit: kCal/ annum
Description: Energy content of the steam generated in WHRB1&2 fed to the turbine via

common header

Source of data to be
used:

BPSL

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

353,374,787,500

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from equation STyhy = QSwirs - Nt X (Hwrurs -
Hfeed wHRB)

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period

Any comment:

This data will be calculated

Data / Parameter: STynr3&d,y
Data unit: kCal/ annum
Description: Energy content of the steam generated in WHRB3&4 fed to the turbine via

common header

Source of data to be
used:

BPSL

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

258,723,428,600
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Description of
measurement methods
and procedures to be
applied:

This data will be calculated from equation STy = QSwhrs - net X (Hwhrs -
Hfeea wiRB)

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period

Any comment:

This data will be calculated

Data / Parameter: STother1, y
Data unit: kCal/ annum
Description: Energy content of the steam generated in AFBC 1 fed to the turbine via common

header

Source of data to be
used:

BPSL

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

378,586,992,602

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from equation STymery = QSarsc X (Harsce -
eredﬁAFBC)‘

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period.

Any comment:

This data will be calculated

Data / Parameter: ST other2, y
Data unit: kCal/ annum
Description: Energy content of the steam generated in AFBC 2 fed to the turbine via common

header

Source of data to be
used:

BPSL

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

541,029,242,608

Description of
measurement methods
and procedures to be
applied:

This data will be calculated from equation STowmery = QSarsc X (Harsc -
eredeFBC)-

QA/QC procedures to

The shift engineer will archive the calculated data in the plant log book which
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be applied:

will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period

Any comment:

This data will be calculated

Data / Parameter:

Power DRI kiln

Data unit:

MWh/year

Description:

Total Electricity consumed in the DRI kiln of BPSL during start up and
maintenance of the four WHRBs during the year

Source of data to be Records at BPSL
used:

Value of data applied 1,728

for the purpose of

calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Tri vector energy meters would be installed at the DRI kiln during the crediting
period to measure the energy consumed in the DRI kiln on daily basis. The data
on total power consumption would be gathered/ collected once daily and reported
on the logbook. The startup and shutdown/ maintenance period of the four
WHRBs involved in the project activity would be recorded on the DRI log book.
The power consumption by the DRI kiln during this start-up/ maintenance period
of the WHRB would be proportionately derived based on the WHRB start up/
maintenance period (in hours) as recorded daily in the log-books and daily DRI
power consumption records (24 hourly) at BPSL. The power consumption by the
DRI kiln during start-up/ maintenance activities of the WHRB would be thus
arrived at for the entire year.

QA/QC procedures to
be applied:

The shift engineer will archive the calculated data in the plant log book which
will be reviewed by the GM (O&M) who will in turn report to the VP - Power on
daily basis. The data will be archived either electronically or in paper and will be
available upto two years after crediting period

The energy meters used to record the energy consumption at the DRI would be
calibrated annually by the Meter Relay Testing division of the state utility

Any comment:

This data will be derived from the logbook based on details of start-up/
maintenance of WHRB and daily power consumption records of the DRI kiln.

B.7.2 Description of the monitoring plan: |

Organisation structure and Procedure for Monitoring and Reporting of data:

The Organisation structure for monitoring of parameters for the CDM project activity is provided below

in Fig B.2.

The Vice President - (VP - Power) is responsible for the operation and maintenance of the power plant.
The VP is assisted by General Manager (Operation and Maintenance- O&M), Assistant General
Manager (Controls & Instrumentation, C&I) and Manager - Power Plant (Manager — 60 MW, Manager —
40 MW, Manager - Utility). Regular shift engineers monitor the operation of the plant for all the three
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shifts and will prepare the daily and monthly reports which will be reviewed by the General Manager
(O&M) who will be reporting to the VP — Power on a daily basis. The VP reports to the Director and the
Director would be overall responsible for the operation and maintenance of the power plant.

V. P. Power
& I J
( G. M. (O & M) )
. I J
( AGM (C & 1) )
& J
|
1 P | Ny 1
[ Manager (60 MW) 1 Manager (40 MW) [ Manager (Utility) }
. I J
( Engineer Level (11
engineers)
. J

Fig B.2: Organisation structure at BPSL for Monitoring of Parameters in the CDM project

Procedures fOI” emergency Preparedness

All the parameters measured (e.g. Temperature, pressure, flow) are having 200 % stand by. In the
event of failure/ malfunctioning of one equipment/ instrument, the value from the standby can be
considered.

Calibration of instruments

The monitoring equipments are calibrated as mentioned in section B.7.1 of this document to ensure
the accuracy of all the monitoring parameters.

Modalities and Procedures towards periodic training for the monitoring personnel

1. A yearly internal training schedule is prepared to impart training to the monitoring personnel.

2. All monitoring personnel are trained as per the schedule and training is imparted on the
maintenance and calibration of pressure, temperature and flow measuring systems.

3. In case of any change in the measuring system few selected engineers are sent to the supplier
premises to be trained on operation, maintenance and calibration of such systems.

CDM internal audit team
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A CDM internal audit team with representative from all the relevant departments will be responsible
for data collection and archiving. The team will audit all aspects mentioned in the PDD and will

report to the Board once a year. In case of any deviation, corrective and preventive action will be
taken by the respective Head of Department (HOD).

B.8 Date of completion of the application of the baseline study and monitoring methodology
and the name of the responsible person(s)/entity(ies)

17/03/20009.
The contact detail of the person responsible is given in Annex-1.
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| C.1.1. Starting date of the project activity: |
27/02/2003

| C.1.2. Expected operational lifetime of the project activity: |
25 years

‘ C.2 Choice of the crediting period and related information: |

Fixed crediting period is chosen

>>

‘ C.2.1.2. Length of the first crediting period: |
>>

‘ C.2.2.1. Starting date: |

01/07/2009 or subsequent to the date of registration of the project which ever is later.

| C.2.2.2. Length: |
10 years, 0 months
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SECTION D. Environmental impacts

>>

D.1. Documentation on the analysis of the environmental impacts, including transboundary
impacts:

Assessment of Environmental Impacts due to the project activity was carried out as a part of the
Environmental Impact Assessment (EIA) for the integrated steel plant which includes the project activity
as well, and submitted to the local pollution control board and Ministry of Environment and Forests
(MoEF), Government of India (Gol). On reviewing and assessing the report, both the Orissa State
Pollution Control Board (OSPCB) and MoEF have accorded clearances to set up the plant. Certain
impacts due to the project activity during construction and operational phases are discussed below:

During construction
Impacts on air

During construction phase civil works have been carried out which would have impacted the air quality.
Water spraying was undertaken to suppress the dust from such activities. Further these impacts upon the
ambient air quality will not be permanent and will cease once the construction is completed.

Impacts on water

During construction a lot of debris, mud etc, would have been generated and also during the monsoon
season the storm water run-offs would have contained large amounts of suspended solids. However such
storm water run-offs would have occurred only during the 2-3 months of monsoon season and hence all
these impacts are very much temporary and would not exist after the construction phase.

Impacts on noise

Noise levels would have increased due to increased movement of trucks and other diesel powered
material handling equipment. However the movement of trucks and machinery was regulated to only
during day time to reduce the impacts of increased noise levels. Since the construction phase is
temporary, the impact of noise levels would not exist beyond the construction phase.

Impacts on ecology

The integrated steel plant (including the project activity) has come up over about 1300 acres of land.
Some part of this land is village forest for which de-reservation has been carried out with forest
department official. As the area of land cleared is small, the impact will be insignificant.

Impact on socio-economics
The construction phase involved generation of lot of employment, both direct and indirect which has
positively benefited the socioeconomic environment.

During operation

Impacts on air

The prime impacts on ambient air quality are due to stack emissions. However all the procedures have

been applied to ensure that the stack emission is maintained within the norms of the ambient air quality.

BPSL has installed electrostatic precipitators (ESPs) to reduce the particulate emissions to less than 100
3

mg/nm’.
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In order to reduce the effects of the fugitive emission and hence to maintain the work zone air quality all
the fugitive emission points have been provided with dust suppression system/water sprinklers. As the
habitation centres at Jharsuguda and Sambalpur are located about 16 km and 45 km away from the plant
respectively, the impact of air pollutants on these receptors are expected to be negligible. Hence no
significant impact is expected.

Impacts on water

The water system of the plant has been designed based on maximum re-circulation and thus effective
discharge from the plant to outside will be almost insignificant. Thus no significant impact is expected.

The domestic and sanitary wastes expected to be generated from the identified facilities will be treated
effectively and hence no adverse impact on water is envisaged.

Impacts on noise level

During normal operations, the ambient noise levels will increase significantly only close to the turbines
and other machinery but this will be confined only within the shop boundary. The noise levels will be
minimized when the noise reaches the plant boundary and the nearest residential areas beyond the plant
boundary, as elaborate green belt development is envisaged for attenuation of noise. Personnel operating
close to the noise generating equipments are provided with personnel protective equipments (PPE) in
order to reduce the impacts of high noise levels.

All the equipments have been designed as per the requirement of OSHA (Occupational Safety and Health
Association) standard and hence no adverse impact due to the noise levels is envisaged.

Impact on ecology:

As the plant is designed for maximum recirculation after proper treatment, no effluent would be allowed
to discharge into the water bodies. Therefore no adverse impact is expected on aquatic bodies and
therefore the ecology. Greenbelt development would positively affect the ecology.

Socio-Economic Impacts

The project activity leads to up-liftment of skilled and unskilled manpower in the region. The project will
be providing employment opportunities not only during the construction phase, but also during its
operational lifetime. The project activity improves employment rate and livelihood of local populace in
the vicinity of the project.

Conclusion

The net impact under environmental pollution category would be positive as all necessary abatement
measures would be adopted and periodically monitored. BPSL monitors the Air and Water quality
regularly and the reports are submitted to the local pollution control boards. The project activity does not
have any major adverse impacts on environment during its construction or operational phase. The socio
economic parameters would show positive impacts due to increased job opportunities.
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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

Host party regulations requires BPSL to obtain environmental clearance in the form of “No objection
Certificate” from OSPCB. The local pollution control boards after reviewing the project have accorded
“consent to establish” and “consent to operate”. BPSL has also obtained environmental clearance from
the Ministry of Environment and Forests (MoEF), Government of India.
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SECTION E. Stakeholders’ comments |
>>

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

BPSL published a notice in English (Times of India) and local (Dharitri) news daily, inviting views,
comments, objections and suggestions from the stakeholders about the proposed project activity.
Subsequent to this the public hearing meeting was conducted on 16th July, 2003 at Tahasil office,
Rengali. The stakeholders identified for this project are the State government, State pollution control
board, Representatives of the local panchayat etc. After a detailed discussion, an unanimous decision was
given in favour of the proposed project.

The village Panchayat /local elected body of representatives administering the local area have provided
their consent / permission to set up the project. The no objection certificate from the local panchayat for
setting up this project was obtained, which will be provided to the DOE during validation.

‘ E.2. Summary of the comments received:

As per the public hearing document conducted for the integrated steel plant (including the project
activity) of BPSL, some of the stakeholders have emphasised upon creation of local employment
opportunities.

The concerned stakeholders have given their consent to the project after due explanation from the project
promoter that all the pollution control measures will be undertaken by the company to ensure no adverse
impact on air , water, noise and solid wastes beyond the stipulated norms due to the project. All the rest of
the stakeholders have supported the project activity considering the potential of the project to generate
employment opportunities for unemployed youth in the nearby villages

E.3. Report on how due account was taken of any comments received:

BPSL has provided direct and indirect employment opportunities to local persons. BPSL has provided for
adequate employment opportunities and infrastructure (water supply, electricity, sanitation facilities,
schools etc)™.

BPSL has taken measures to control air, water and noise pollution and are complying with the
environmental standards prescribed by the State Pollution Control Board®®.

3% Reference: Document provided to DOE

% Reference: Document by OSPCB for air and water quality report at BPSL provided to the DOE:
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CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Organization: Bhushan Power & Steel Limited
Street/P.O.Box: Plot No. 3,

Building: Industrial Area, Phase-1
City: Chandigarh
State/Region: Chandigarh

Postfix/ZIP: 160001

Country: India

Telephone: +91 172 3911738-39
FAX: +91 172 3911704
E-Mail: neeraj@bhushanchd.com
URL: www.bhushanpowersteel.com
Represented by:

Title: Vice President
Salutation: Mr.

Last Name: Arora

Middle Name: -

First Name: Neeraj

Department: Finance

Mobile: +91 9814104212

Direct FAX: -

Direct tel: -

Personal E-Mail:

aroraneeraj421 9@hotmail.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

There was no public funding for this project
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Annex 3

BASELINE INFORMATION

The project activity generates electricity by using waste gases emanating out of the DRI kiln in the production
facility. Thus it displaces equivalent quantum of power which otherwise would have been generated in a captive
coal, coal washery rejects and coal char fired plant. The emission reduction due to the project activity will
depend upon the net quantity of electricity supplied by the WHRB and the CO, baseline emission factor of the

coal,coal washery rejects and coal char based captive power plant.

(I) Determination of Baseline Emissions

(A) Determination of CO, Baseline Emission Factor for Electricity Displaced EFgje.; .y

Description Value Unit
. 2500 | kCal/kg

Net calorific value of coal 0.010467 | T1/tonne
Energy input to the boiler 2.91 | MWh/tonne
Boiler efficiency as per manufacturers' detail (%) 84.0%

. . 2.4 | MWh/tonne
Energy available at the boiler outlet 2100000 | kCal/tonne
Turbine heat rate 3022.715 | kCal/kWh
Energy available at the turbine outlet 694.7 | kWh/tonne
Efficiency of the captive power plant (1pian) 0.2389
Emission Factor of the baseline plant (EFg;c.;;,,) 1.44 | tCO2/MWh

(B) Total electricity supplied by the Phase 1 - 40 MW CPP

Total electricity generated by the 40 MW CPP 296,272,260 | kWh/annum
Auxiliary consumption (10% of total electricity generated) 29,627,226 | kWh/annum
Net electricity supplied by 40 MW CPP ( (EGi,j,y-40MW) 266,645,034 | kWh/annum

(C) Estimation of fraction of electricity generated using waste gas (fwg) for WHRB 1&2 (in Phase

D
Description Value Unit
Total steam generation from Phase [(WHRB1&2 and AFBC 1) 1,197,165,000 | kg/annum
Total steam loss due to venting and other blow down losses
(Assumed as 5% of the generation) 59,858,250 | kg/annum
Total Steam Generation from WHRB - 1&2 596,902,000 | kg/annum
Net steam generated from WHRB - 1&2 (Total steam generation
from WHRBI1&?2 - Total steam loss) 537,043,750 | kg/annum
Steam generated from AFBC 1 600,263,000 | kg/annum
Enthalpy of steam generated from WHRB 1&2 (based on steam
pressure of 88 kg/cm2 and steam temperature of 520 deg C) 813 | kcal/kg
Enthalpy of steam generated from AFBC 1 (based on steam
pressure of 88 kg/cm2 and steam temperature of 520 deg C) 813 | kcal/kg
Enthalpy of feedwater (at 155 deg C) at inlet to WHRBs 155 | kcal/kg
Enthalpy of feedwater (at 180 deg C) at inlet to AFBC1 182 | Kcal/kg
Steam energy content from WHRBI1 & 2 (STyhr2y) 353,374,787,500 | kcal/annum
Steam energy content from AFBC 1 (ST other1 y) 378,586,992,602 | kcal/annum
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(D) Total baseline emissions from electricity displaced due to WHRB1 & 2 in the

roject activity

Baseline emissions from electricity that is displaced by the
project activity (BEgiecy-40 Mw) = feap X fygwirpig2 * EGijyaomw X

EFEiecijy 185,606 | tCO2/annum
(E) Total electricity supplied by the Phase 2 - 60 MW CPP

Total electricity generated by the 60 MW CPP 358,183,485 | kWh/annum

Auxiliary consumption 35,818,349 | kWh/annum

Net electricity supplied by 60 MW CPP ( (EGi,j,y-60MW) 322,365,137 | kWh/annum

(F) Estimation of fraction of electricity generated using waste gas (fwg) for WHRB 3&4 (in Phase

2)
Description Value Unit
Total steam generation from Phase 2 (WHRB3&4 and AFBC 2) 1,374,146,000 | kg/annum
Total steam loss due to venting and other blow down losses
(Assumed as 5% of the generation) 68,707,300 | kg/annum
Total Steam Generation from WHRB - 3&4 461,904,000 | kg/annum
Net steam generated from WHRB - 3&4 (Total steam generation
from WHRB3&4 - Total steam loss) 393,196,700 | kg/annum
Steam generated from AFBC 2 912,242,000 | kg/annum
Enthalpy of steam generated from WHRB 3&4 (based on steam
pressure of 88 kg/cm2 and steam temperature of 520 deg C) 813 | kcal/kg
Enthalpy of steam generated from AFBC 2 (based on steam
pressure of 88 kg/cm2 and steam temperature of 520 deg C) 813 | kcal/kg
Enthalpy of feedwater (at 150 deg C) at inlet to WHRBs 155 | kcal/kg
Enthalpy of feedwater (at 215 deg C) at inlet to AFBC2 220 | Kcal/kg
Steam energy content from WHRB3 & 4 (STwnss4y) 258,723,428,600 | kcal/annum
Steam energy content from AFBC 2 (ST other2y) 541,029,242,608 | kcal/annum

Fraction of electricity generated using waste gas from WHRB 3
&4 (fiwe-wrrBsa4) = STunsaay/ (STwhrssay + Stothera.y)

0.324

(G) Total baseline emissions from electricity displaced due to

WHRB 3&4 in the

project activity

Baseline emissions from electricity that is displaced by the
project activity (BEgiecy-somw) = feap X fug-wrrnsas * EGijy-somw X
EFElec 1.y

150,363

tCO2/annum

(II) Determination of Project Emissions (startup power, maintenance of WHRB, exigencies)

Source of power for startup/ maintenance purpose Coal based AFBC

Power required by each WHRB & its auxiliaries for start up

purpose 2 | MW

Average duration of each start up 72 | hrs

Number of startups in a year 3 | Nos

Number of WHRBs in the project activity 4 | Nos

Power required for startup due to the project activity 1728 | MWh/ annum
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Emission factor for the CPP (assumed as per ACM0012) 1.44 | tons CO2/MWh
Tons
Project emissions (PEy) 2488 | CO2/annum
| (III) Determination of Emission Reductions from the Project activity
Emission reductions (ERy) = Baseline emissions (BEy)- Project emissions (PEy)
Baseline emissions from electricity that is displaced by the
project activity - BEy = (BEgjecy-4omw) T (BEgiec y-60Mw) 335,969.0 | tCO2/annum
Tons
Project emissions (PEy) 2488 | CO2/annum
Emission reductions (ERy) 333,481 | tCO2/ annum
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Annex - 4
MONITORING PLAN

A. THE METHODOLOGY REQUIRES MONITORING OF THE FOLLOWING:

1. Net electricity generation

2. Auxiliary power consumption

3. Steam flow at the outlet of WHRB 1, 2, 3&4, AFBC boiler 1&2 and inlet to TGI & 11

4. Steam Temperature at the outlet of WHRB 1, 2, 3&4, AFBC boiler 1&2 and inlet to TGI & 11
5. Steam pressure at the outlet of WHRB 1, 2, 3&4, AFBCB 1& 2 and inlet to TG 1&I1

6. Feed water temperature and enthalpy at the inlet of WHRBs and AFBC boilers

7. Quantity of waste gas used for energy generation.

BPSL has installed meters to monitor all the above mentioned parameters. All the meters are calibrated to
ensure a proper monitoring mechanism. The monitoring plan is detailed in Sections B.7.1 and B.7.2 of the
PDD.

Organisation structure and Procedure for Monitoring and Reporting of data:

The Organisation structure for monitoring of parameters for the CDM project activity is provided in Fig B.2 in
section B.7.2. The Vice President - (VP - Power) is responsible for the operation and maintenance of the power
plant. The VP is assisted by General Manager (Operation and Maintenance- O&M), Assistant General Manager
(Controls &Instrumentation, C&I) and Manager - Power Plant (Manager — 60 MW, Manager — 40 MW,
Manager - Utility). Regular shift engineers monitor the operation of the plant for all the three shifts and will
prepare the daily and monthly reports which will be reviewed by the General Manager (O&M) who will be
reporting to the VP — Power on a daily basis. The VP reports to the Director and the Director would be overall
responsible for the operation and maintenance of the power plant.

Procedures for emergency Preparedness

All the parameters measured (e.g. Temperature, pressure, flow) are having 200 % stand by. In the event of
failure/ malfunctioning of one equipment/ instrument, the value from the standby can be considered.

Calibration of instruments

The monitoring equipments are calibrated as mentioned in section B.7.1 of this document to ensure the
accuracy of all the monitoring parameters.

Modalities and Procedures towards periodic training for the monitoring personnel

e A yearly internal training schedule is prepared to impart training to the monitoring personnel.

e All monitoring personnel are trained as per the schedule and training is imparted on the maintenance
and calibration of pressure, temperature and flow measuring systems.

e In case of any change in the measuring system few selected engineers are sent to the supplier premises
to be trained on operation, maintenance and calibration of such systems.
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CDM internal audit team

A CDM internal audit team with representative from all the relevant departments will be responsible for
data collection and archiving. The team will audit all aspects mentioned in the PDD and will report to the
Board once a year. In case of any deviation, corrective and preventive action will be taken by the respective

Head of Department (HOD).
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Annex — 5: ABBREVIATIONS
ABC After Burning Chamber
AFBC IAtmospheric Fluidised Bed Combustion
BPSL Bhushan Power & Steel Limited
CDM Clean Development Mechanism
CPP Captive Power Plant
CER Certified Emission Reduction
CERC Central Electricity Regulatory Commission
CEA Central Electricity Authority
Cm Centimeter
CO2 Carbon dioxide
DRI Direct Reduced Iron
DOE Designated Operational Entity
EIA Environmental Impact Assessment
ESP Electrostatic Precipitator
GHG Green House Gas
GRIDCO Grid Corporation of Orissa Limited
INR Indian Rupees
Kg Kilogram
KWh Kilowatt Hour
MW Mega Watt
MWh Megawatt hour
MoEF Ministry of Environment and Forests
MOU Memoranding of Understaning
OERC Orissa Electricity Regulatory Commission
OPTCL Orissa Power Transmission Corporation Limited
OSPCB Orissa State Pollution Control Board
PLF Plant Load Factor
PPA Power Purchase Agreement
PPE Personal Protective Equipment
RETL Reliance Energy Trading Limited
RPM Revolutions per minute
SLDC State Load Despatch Centre
TG Turbine Generator
TPD Tons per day
TPH Ton Per Hour
UNFCCC United Nations Framework Convention of Climate Change
'WHR 'Waste Heat Recovery
'WHRB 'Waste Heat Recovery Boilers
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Annex 6
LIST OF REFERENCES

Sr. No References

1. Kyoto Protocol to the United Nations Framework Convention on Climate Change
(UNFCCC) www.unfccc.int/cdm
2. Website of United Nations Framework Convention on Climate Change,

http://unfccc.int

3. UNFCCC decision 17/CP.7: Modalities and procedures for a clean development
mechanism as defined in article 12 of the Kyoto Protocol

4. Detailed project report on WHR power plant of Bhushan Power & Steel Limited

5. Website of Central Electric Authority (CEA), Ministry of Power, Govt. of India-

WWWw.cea.nic.in

6. CEA published document “16™ Electric Power Survey of India”

7. Website of Climate Change Cell, Ministry of Environment & Forest, Govt. of
India. www.envfor.nic.in

8. CEA Report of the Expert Committee on fuels for Power Generation, Executive
Summary — By Government of India, Central Electricity Authority, Planning
Wing, dated February 2004
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