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| SECTION A. Identification of methodology |

| A.1. Proposed methodology title: |

Avoiding flaring of waste gases from stedl manufacturing operations and its utilization for substituting
GHG mtensrvefuel in power generatl ng units and/ or generatl ng power to supply to gndgeneratmg-ther:md

A.2. List of category(ies) of project activity to which the methodology may apply: |

v' The project activity is applicable to ‘Category 9, meta production’, as per sectord scope. In the
absence of an appropriate project category definition, a new project category may be considered titled
“Process waste gas recovery and combustion for electricity generation—a-grid-connected

The conditions under which this project activity would be gpplicable include the following:

the methodology is applicable to sted production plants (existing, newly constructed or both) using
basic oxygen furnace (BOF) route where part of the waste gases in the facility is normally * used (or
would have been used) for interna heating requirements, and the remaining waste gases were being
(would have beer) flared;

project activity does not induce diversion of waste gases required for internal usage;

proposed project activity does not result in integrated process change, except for possible associated
changes dueto use of waste gases for electricity generdionrs,

there are neither local regulati ons/—pregramm&sto congrain use of GHG intensive fuels (like coal) nor
restrict flaring of waste gasesany A

waste gas is supplied to partidly replaoe exrstrng/ planned fueI usein exrstlng/ new power plant or a
new power plant facility solely based on use of waste gas or a combination of all the above; and

~ there are only two possible aternatives. continued flaring of excess waste gases over and above the
mternal consurrpnon or its use for power generatl on-aqd

Potential Strengths

1. Themethodology takesinto account the availability of datain public/ semi-public domain.

2. Themethodology is cost effective and conservative.

3. The methodology accounts for use of wage hest for other associated purposes (e.g., interna heating

requirements) and such a scenario is common-areHs+equired-for-effective-tise-ef-waste-gases.

L A project activity considered for CDM applicability must identify and define areas where waste gases are and will
be used for meeting internal requirements as standard practice in the steel industry following similar BOF route.
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Potential Weakness

1. Potentid for biasin decision making process pertaining to inclusion/ exclusion of unitsin the Operating
Margin Method.

2. Conservativeness of the methodology shall have to be assessed on a grid-to-grid basis.

3. Representative character of the build margin component in the baseline is uncertain since future
developments need not aways bllow the historical trend based on policy decisions a government
level, and the Build Margin for do not capture such uncertainties.

4. Leakage emissions due to use of any GHG intensive fuels that are displaced by the project activity,
cannot be calculated, as proof of direct attribution in many casesiis difficult.

5. This NMB cannot calculate operating margin in situations where annua dispatch data for operating
plants connected to an eectricity grid to which the project is connected is not available.

6. There could be lack of adequate data for similar waste gas generating projects’.

SECTION B. Overall summary description: |

Energy contained in waste gases in a stee manufacturing industry is utilized to generate eectricity,
thereby avoiding need for flaring the waste gases, replacing more GHG intensive fuel in the thermal power
plants connected to an eectricity grid. The utilization of heat content in waste gases has been considered
to be a credible solution of reducing emissons of GHG (primarily CO,). The poposed methodology
establishes the additiondity of ervirermental-and-sustainable-eredibitity-of-the-CDM project activities that
utilize energy content (calorific vaue) of excess waste gases to generate electricity and determines the
baseline emissions end emission reductions.

There are multiple waste gases generating sources in steel manufacturing unitsidustry-thats based on the
COREX or ROMELT or Blast Furnace processes using the BOF route. In such processes, neither the
generation of waste gases from any particular source is steady nor the generation, is consstent and in
uninterrupted quantity.

The project activity envisaged ir-this-rewbasaline-is establishment and operation of a gas grid to enable
collection of waste gases and enable uninterrupted supply of the excess waste gases to the dectricity
generators who could use the same for the purpose indicated below:

Electricity Generation Use of Waste Gases
Plant

1. Exigting power plant 1.1 Partia substitution® of exigting fud.

1.2 Partial substitution of existing fud + Supply of additiona measure of
electricity to grid using afuel mix of existing fuel and waste gases.

2. Greenfield power plant | 2.1 Power generation and supply to grid using waste gases as one of the fuels.

2 e.g., there are only three COREX pro cess based steel manufacturing unitsin the world, in whose activities the
proposed new methodology could be applied.

® Continued Ssupply of same quantumexisting-measuke of electricity to grid using afuel mix of presentexisting fuel
and waste gases.
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The gas grid considered under this methodology has the flexibility to collect waste gases from multiple
sources to supply to two types of power plants connected to the gas grid. A schematic of the type of gas

. Power Plant 1 (refer 1.1)
Flaring Existing Plant
| | (Fuel substitution)
& Power Plant 1 (refer 1.2)

G\ / Existing Plant
Waste Gas Source GAS GRID (Fuel substitution + Additional power

generation and supply to grid)

l \bx Power Plant 2 (refer 2.1)

Greenfield Plant
(Power generation and supply to grid)

Internal

Usage/
Requirement

grid considered is shown below.

Based on the sdlected gas grid, the proposed CDM project activity involves adding necessary equipment
and accessories for collection, cleaning (if required) and transportation of waste gases to power plant(s)
a steady rate for combustion to generate eectricity, and all associated modifications in the existing gas
handling system to make the project activity happen.

SECTION C. Choice of and justification asto why one of the baseline approaches listed in
paragraph 48 of CDM modalities and proceduresis considered to be the most appropriate:

C.1. General baseline approach:

| Existing actual or historical emissions, as applicable;

! Emissions from a technology that represents an economically attractive course of action, taking
into account barriers to investment;

: The average emissions of similar project activities undertaken in the previous five years, in similar
socia, economic, environmental and technologica circumstances, and whose performance is
among the top 20 per cent of their category.

| C.2. Justification of why the approach chosenin C.1 above is considered the most appropriate: |

The existing trend of utilization of waste gases for internal use and flaring would have continued in the
absence of the project activity.

In the absence of the project activity, the Fhe-baseline seerario—eonsidersthat el ectricity would have been
otherwise generated by (i) use of existing GHG intensive fuels in the existing power plant(s) and/ or (ii) the
operation of other grid-connected power plants and by addition of new power generating sources. Hence,
theFhis chosen basdine methodology is in line with the approach marked (highlighted) above under
section C.1, foreseen in the Marrakesh Agreement: “EXisting actual or historical emissions, as
applicable”.
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the Iocal electrlc %ctor and the |mpact that e project’s actlvm& may cause to thlstrend

In the absence of the project activity, excess' waste gases from steel manufacturing operations® will not
be dispatched to power plant(s) for generation of eectricity and supply to the grid, resulting in the
following incidences/ occurrences that are assessed further:

1. flaring of excesswaste gasesleading to CO, emissons;

2. use of mere-GHG intensive fuels for generation of same quantum or additional electricity at the

existing power plants leadingte-emtssien-ofF GHG and
3. egtablish new power plants to meet any shortfal of supply in the connected grid—with-pessibitity-ef
frther GHG-ericsion.

The above three incidences could occur without any barriers, whether regulatory, or financial, and
represent common or prevailing practice(s). Hence, they represent the baseline scenario, i.e., flaring of
the excess waste gases and power generation using GHG intensive fuels in existing or new power plants.

* After utilizing a portion of total waste gases for meeting the internal heating requirements.

® Existing, new or both.
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| D.2. Criteria used in developing the proposed baseline methodology:

In developing the proposed methodology, option 48(a) of modalities and procedures for a clean
development mechanism has been chosen, that details applicability of ‘existing actual and historical
emissions, as applicable’ for CDM projects.

D.3. Explanation of how, through the methodology, it can be demonstrated that a project
activity isadditional and therefore not the baseline scenario (section B.3 of the CDM -PDD):

A project activity will be additional” if anthropogenic emissions of GHGs by its sources are reduced below
those that would have occurred in the absence of the registered CDM project activity.

Within the scope of the proposed methodology, additionality needs to be demonstrated through the
following six steps, that have been organized using guidance from the CDM Meth Panel recommended

guidelines, viz., “Annex 1: Tool for demonstration and assessment of additionality” 8

Step 0: Preliminary screening based on the starting date of the project activity

In case the poject participant wishes to consider the start date of the crediting period prior to the
registration of their project activity, the following evidence need to be provided for verification by the DOE
appointed for vaidation of such project activity:

a) the dtarting date of the project activity falls between 1 January 2000 and the date of registration of a
first CDM project activity, bearing in mind that only CDM project activities submitted for registration
before 31 December 2005 may claim for a crediting period starting before the date of registration; and

b) the incentive from the CDM was serioudy considered in the decision to proceed with the project
activity; this evidence shal be based on (preferably officia, legal and/ or other corporate)
documentation that was available to third parties &, at prior to, the start of the project activity.

If the project participant can demonstrate the above, then the additionality demonstration may proceed to
step 1; dse the project activity is not additional for prgects where start date of project activity is
considered prior to registration.

However, if a project participant does not wish to consider having the crediting period started prior to
registration of the project activity, the above demonstration will not be necessary, and the additionaity
demonstration may proceed to step 1.

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

regulations
A set of aternatives to the project activity (refer section D.1) need to be identified, including the project

activity, that are consistent with existing national laws and regulations.

" Asper 17/cp.7.
8 EB 16 Report
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If a project activity has been developed based on legdly binding local or nationd laws and regulations that
make “the project activity equal to what would have happened otherwise’, then such project activity
would not be additional.

The ligt of locd or nationa laws and regulations should not include any nationa policies that cannot be
implemented through legaly binding mechanisms.

If it is concluded that the implementation of the project activity is based on binding lega obligations then
the project activity is not additional; else the project activity could be additional, and this demonstration may
proceed to step 2 or step 3.

Step 2: Investment Analysis

A cost comparison between having the project activity (using waste gases for electricity generation) and
not having it (flaring waste gases) should be provided. A demonstration should be made to show that
investments made on the project activity may not be justifiable in the context of actua returns (or
expected) from the supply of waste gas for power generation. In case, the actual returns are attractive,
then the project activity is not additional; else it could be additional, and this demonstration may proceed to
step 3 or to step 4.

Step 3: Barrier Analysis

A demongtration needs to be presented justifying that the project activity crosses any of the following
three barriers in sub-steps 3 (g, b or ¢) to proceed to further additionality checks under step 4. If the
project activity cannot cross at least one of these barriers, then it is not additiond. It has to be also shown
that the barrier(s) that could prevent implementation of the project activity are either non-existent or would
not prevent implementation of an alternative (refer section D.1) to the project activity.

Part (3a): Financial or economic barriers.

The project activity needs to demondtrate that the investments on it are not attractive in relation to
prevalent benchmark practices in the sector or corporate body. Nontattractiveness could be due to
barriers such as non-availability of debt funding due to use of any non-rdiable or uncommon technology, or
perceived risks by the lenders/ investors to the project activity.

Part (3b): Technological barriers.
The project activity needs to demonstrate that the technology/ process adopted in the project activity has/
have uncertainties and these have to be overcome by pilot runs/ experiments or by other means.

Part (3c): Barriers due to prevailing practice.

There could barriers in the context of a project activity in that in the sector or region or country of its
implementation, there is little willingness or familiarity for implementation of similar project activity by steel
manufacturers using the BOF route.

If the project activity crosses any one or more of the above three barriers, and there is transparent
documentary evidence’ on the same, the project activity could be additional and this demonstration may
proceed to step 4. If such is not the case, the project activity is not additional, unlessit is aready crossed
step 2

® That can be verified during a DOE during validation of a project activity.
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Step 4: Common Practice Analysis

The credibility of a project activity as ‘additional’ needs to be demonstrated to show that under
comparable environmental and socio-economic situation and circumstances, no Similar project activities
have been implemented without a CDM incentive(s).

In case, similar project activities have been and/ or are being implemented under comparable
environmental and socio-economic Situation without a CDM incentive, a project activity can till be
uncommon if there are major changes in its circumstances of implementation that have given rise to new
or additional barriers to investment and/ or implementation, that the CDM revenues could eiminate or
dleviate. Such change in circumstances should constitute any fundamental and verifiable paradigm shift,
making the project activity ‘not a common practice’.

If the above analysis indicates that the project activity is ‘not a canmon practice’, then it could be
‘additional’ and this demonstration could proceed to step 5; else the project activity is not additional.

Step 5: Impact of CDM Registration
The benefits due to the registration of the project activity and redization of the associated CDM revenue
could induce one or more of the following:

v reduce GHG emissions to the atmosphere;

v encourage other similar stedl industries to undertake GHG avoiding/ reduction project activities;

v encourage development of national/ regional/ sectoral policies for use of waste gasesin stedl industries
to generate eectricity;

v provide reliability and credibility in the technology used for power generation from waste gases; and

v" provide confidence to investors.

If at least one of the above impactsis not foreseen, the project activity is not additional.

D.4. How national and/or sectoral policies and circumstances can been taken into account by
the methodology:

The methodology is applicable to nationa and/ or sectoral policies and circumstances wherein:

v/ Utilization of excess (after internal use) waste gases to generate power is not mandatory and flaring is
permitted;

v/ Utilization of such waste gases for power generation is permitted; and

v the power grid system exists and operates.

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



g &J PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) - Version 01 Lveere
H T ;

CDM — Executive Board page 9

The physical project boundary begins from the generation of waste gases and its internal use in the steel
manufacturing operations and flaring, and collection and transportation of the excess gases to the power
plant(s) through a gas handling network/ grid including al associated equipment for the project activity that
are under control of the project proponent(s). The associated equipment may include, amongst other
equipment, gas-holder(s) for gas pressure and flow stabilisation, and gas cleaner(s); the use of one or
more of such associated equipment is optiona in the project activity. Any emissions due to generation of

Schematic of Project Boundary
Gas
Holder
\Q
so

Power Plant (s) Gas
(BROWNFIELD) Meter l
Consumption | 1 api

Internal

mu>»r

Steel Plant
Operations
#1

Steel Plant
Operations
#2

Gas
Cleaner

Steel Plant
Operations
#3

Gas
Meter

Power Plant (s)

(GREENFIELD)
Electricity Electricity
Grid Consumer (s)

4

eectricity using waste gases only are also included within the project boundary. The physical delineations
within the project boundary are shown below.

The GHG emissions within the project boundary include CO, only.
The sources of such emissions are:
combustion of waste gasesin power plants connected to the gas grid, and

combustion of GHG intensive fudls in these power plants, and for any internal hesting reguirements in
the stedl industry unit operations.
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Variables, fixed parameters and values have to be reported (e.g. fuel(s) used, fuel consumption
rates):

The basgline comprises of the following two components:

(1) identification of areas in a steel industry where the waste gases are normally used for interna heating
requirements, and establishing norma usage quantity in such areas (actual monitoring of such quantity
will be checked in the NMM); and

(2) edtimating quantum of excess waste gases that a project activity will obtain, from associated up-
stream steel manufacturing operations, for generating electricity.

While determining the quantity of waste gases required for meeting the internal heating requirements, asin
point number (1), the practices followed prior to start of the project activity should be used as benchmark
for estimating internal requirements at existing steel operations; for new or proposed steel operations,
design values or common practice, whichever is lower, should be used.

Based on point number (2) above, the baseline methodology calculates the basdline emission factors. It
uses exigting actual and historical (as available) emission data of existing power plant(s) that consumes
more GHG intensive fuels and those of other suppliers of power to the grid, to caculate the basdline
emissions. The baseline methodology can be used for the following two basdline scenarios:

Scenario |:  project activity results in partia substitution of existing GHG intensive fue in an existing
power plant with waste gases to supply equal measure of electricity which would otherwise
have been generated using the GHG intensive fuel; the basgline scenario is therefore
‘continued use d the GHG intensive fud’ in the existing power plant; and

Scenario Il: use of waste gases to generate additional® power in existing power plant and/ or generate
power in new power plant(s) connected to the gas grid; the baseline scenario in this case is
‘dectricity would have otherwise been generated by the operation of grid-connected power
plants and by addition of new generation sources'; the project activity would thus impact at
the margin, the supply of additional electricity to the grid by existing operating and build
power plants.

The basdline emission would comprise of either individua baseline scenarios (i.e., Scenario | or Scenario
I1) or a combination, based on the use of the available excess waste gases in a specific project situation.
Thus, the proposed methodology comprises two baseline components (Basdline | and Basdline 1) for
determining the basdline emissions, which would be applied as per appropriate baseline scenario(s). For
example, the application of the two baseline components cauld occur to the situations such as mentioned
below:

1. only Basdline | will be applicable for use of waste gases in an existing power plant that would result in
partid subgtitution of exigting use of GHGs;

2. only Basdline Il will be applicable in case of power generation in a new power plant solely using waste
gases; and

19 Additional power means ‘ power in excess of what is currently generated using aGHG intensive fuel’.
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3. both Basdline | and 11 will be applicable if there is subgtitution of existing use of a GHG intensive fuel
and generation of additional power supplied to the connected grid.

Baselinel:  Choice of replacement fuel and determination of GHG intensity of existing power
plant

The choice of the waste gases as replacement fuel is not automatic but on the basis of research and
partid subgtitution of existing GHG intensive fuel with waste gases from one area of existing sted
manufacturing process operations, and planning of logistics for its uninterrupted availability for power
generation. Based on such research and partia substitution of the existing fuel with waste gases, it would
have been established that the latent heat content of waste gases is significant enough to dlow itsuse as a
vigble dternative fud. It could be also understood and established that minima logistics would be required
for storing and transportation of these gases from ancther neighbouring waste gas generating source
within the same steel manufacturing industry, thus alowing uninterrupted supply of the waste gases to the
power generating stations.

A mix of fuds, comprisng GHG fues (including those used for auxiliary needs such as start-up
operations) and waste gases from already existing plant, determines the carbon intensity in choice of fuel,
for which available historical data on fuel quantity used (at least 3 years or total operation period, which
ever is less) need to be analysed. The methodology describes ways of determining GHG intensity of
power generation in the power plant, based on available emisson factors for existing fuels as per
Intergovernmental Panel for Climate Change (IPCC - current version). The emission factors are reported
in terms of tCO zeq/GWh.

Baselinell: Determination of GHG intensity of the grid™*

The mix of power plants supplying electricity to the grid determines its GHG intensity. A combined margin
(CM) methodology incorporating éements of operating margin (OM) and build margin (BM) has been
suggested in this case for determining the carbon intensity of the selected grid.

Operating Margin: The operating margin of the applicable basdline grid will comprise a mix of ‘worst
performing’ power plants. An weighted average emission factor (in tCO,e,/GWh) of such plants have
been calculated to capture the effect of the project activity on a dynamic basis due to the operation of
power plants connected to the grid system to which the project activity is (would be) connected. The
calculation of operating margin thus involves an analysis of actual dispaich data, thereby bringing more
redistic approach to estimate actual annual emission rate in the operating margin component of the
basdine. Hence, the methodology suggests sorting the operating power plants on least'” merit order basis
based on actua annua dispatch data, to identify the set of plants in the operating margin with lowest
performance measure covering 10% of the total grid generation.

Build Margin: The weighted average emission (in tCO/GWh) of recent capacity additions to the
system, defined as the greater of the power additions from the top of most recent 20% of the plants built
or the five most recent plants, is proposed as the BM.

" Applicable to power generation by use of waste gases, either as additional power in existing power plant and/ or in
new power plant(s) connected to the gas grid. This baseline scenario (Baseline 1), thus, accounts for electricity
generation by the operation existing of grid-connected power plants and by addition of new generation sources to
the grid, thereby impacting the operating and build margins.

12 Since the worst performing power plants would be affected in a preferential power dispatch sequence to the
connected grid.
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The BM effect shdl pertain to projects commissioned immediately preceding the project activity and those
following it. The BM so developed would be a current margin using a “cohort” of most recent 5 projects
and 20% of the most recent projects from al projects added to the system in the last 5 years.

Combined Margin has been considered to the most suitable representation of the baseline scenario, as
per discussions provided above, particularly if the low-cost/ must-run resources are in excess of 50% of
the total grid generation.

As explained earlier under D.1, based on any specific project scenario, either Basdline | or Baseline Il or
combination of both the basdines will be applicable to estimate the basdine emission BE, (in tCOuqy)
during any year 'y’.

In a situation where a power generator receives excess waste gases from more than one steel
manufacturing unit operation, the contribution of scenarios | and |1 components to the * baseline estimation’
by each of such waste gas source will be caculated based on the contribution to normal eectricity
generation by individual waste gas sources in terms of total annual heat supplied by excess waste gases
from such sources.

The formulag/ algorithm used for determining the emissions in the baseline scenarios (i.e., Baseline | and
Baseline I1) are elaborated below.

Baseline | Emissions: Replacing GHG intensive fuel with waste gases

The baseline emission will depend on quantities of waste gases combusted at the power plant(s) as
subgtitution of GHG intensve fue. The methodology for caculation of basdine emissions for fuel
subgtitution scenario will be as per the following agorithm.

Baseline | =S (BL_IPCCp).....cuii ittt e e D

where, BL_IPCG, is calculated as follows:

COEF, = NCVy * CEFy* OXIDyx* (44/12) ..ovovveeeereeeeeeecereeeeee e enevee oo {1.2)
where:

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



@ PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) - Version 01 IR i
4 i

CDM — Executive Board page 13

BL_IPCC, | CO, emission a power plant ‘p’ using GHG intensive fud ‘x’ as per IPCC guidelines™ (in
tCOy), and calculated as per equations 1.1 and 1.2 above

Fy.py Amount of existing GHG intensive fuel ‘x’ (in tonnes) consumed by power plant ‘p’

COEF; CO, emisson co-efficient (in tCO,/ tonnes of fud) for existing GHG intensive fuel ‘x’,
based on its net caorific vaue, emission factor and oxidation factor

CEF Carbon Emission Factor (in tonnes of C / TJ) for existing GHG intensve fuel ‘X', as per
Table 1-2 of IPCC guidelines (refer footnote 13)
NCVx Net Calorific Value (in T¥10° tonnes) for existing GHG intensive fudl ‘x’, as per Table 1-

3 of IPCC guidelines (refer footnote 13) and Table 2.4 of IPCC Good Practice
Guidance and Uncertainty Management in National Greenhouse Gas Inventories

OXIDy Oxidation Factor for existing GHG intensive fuel *x’, i.e, fraction of carbon oxidised during
combustion for power generation, as per Table 1-4 of IPCC guidelines (refer footnote
13)

Baselinel | Tota CO, emission (in tCO,) due to cambustion of fuel ‘x during any year ‘y’ in dll
power plants connected to the relevant gas grid where waste gases substitute the existing
fuel, in the preceding year to start of the project activity.

Baseline Il Emissions. Replace/ avoid/ delay equivalent amount of electricity supplied to the
arid

‘Least Merit Order’ Operating Margin calculations (based on performanceratio)
The OM emission factor (EFomy) is calculated as per the following procedure. The OM emission factor
will be dynamic, i.e., can change annually for every crediting year.

All the generating units contributing to the selected grid will be identified and data on their installed
capacities, actual annua generation/ ddivery to the grid and representative plant load factors (PLF)
(average for previous 3 years prior to the project activity) will be obtained from published available data
sources. Utilizing these data, the performance ratio of each plant will be calculated by applying following
formula:

Performance Ratio (PR) = (Actual Generation - AG) / (Installed Capacity — IC * PLF)......(2.1)

The PRs for al plants in the operating margin are anayzed to select the worst performers™® (low
performance ratio) who contributed about 10% of the total power generated in the grid in the operating
year. The total power contributed by these plants will beS GEN; (in GWH.

To caculate CO, emission factor'® from each of these power plants, their annual power dispatch (GEN)
is multiplied by the individua emisson factor(s). The summation of CO, contributed by al plants provides

'3 Revised 1996 |PCC Guidelines for National Greenhouse Gas Inventories: Workbook (Volume 2) — Energy.

' Ranked in order (0— 1, including fractional values).

5 Plant emission factors used for the calculation of operating and build margin emission factors should be obtained
in the following priority, as per availability of data:

1. acquired directly from the dispatch center or power producers, if available; or

2. calculated, if dataonfuel type, fuel emission factor, fuel input and power output can be obtained for each plant;
if confidential data available from relevant host party authority are used, the calculation carried out by the
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the total CO, contributed by al the plants in the operating margin given as following, from which the
operating margin is caculated.

and

COEF; = NCV; * CEF; * OXID* (44/12) ...ccvvviiiiiieiiiiieieiiiei e eee e 1(2.3)

where,

EFom,y OM CO, emission factor per unit of energy (tCO2/GWh) of ‘worst performing’ generating
sources in the operating margin of the grid.

GEN; Electricity (GWh) ddivered to the grid by power plant ’j’ in the operating margin.

Eid Amount of existing GHG intensive fuel ‘i’ (in tonnes) consumed by power plant ‘j’

COEFR CO: emission coefficient (in tCO2 tonnes of fuel) for existing GHG intensive fud ‘i’,
based on its net caorific value, emission factor and oxidation factor

CEF; Carbon Emission Factor (in tonnes of C / TJ) for existing GHG intensive fud ‘i’, as per
Table 1-2 of IPCC guidelines (refer footnote 13)

NCV; Net Calorific Vaue (in T¥10° tonnes) for existing GHG intensive fuel ‘i’, as per Table 1-3
of IPCC guidelines (refer footnote 13) and Table 2.4 of IPCC Good Practice
Guidance and Uncertainty Management in National Greenhouse Gas I nventories

OXID; Oxidation Factor for existing GHG intensive fud ‘i’, i.e., fraction of carbon oxidised during
combustion for power generation, as per Table 14 of IPCC guidelines (refer footnote 13).

Build Margin calculations
Thisis calculated as the capacity addition-weighted average emission factor (tCO/GWh) of a sample of
power plants recently added to the grid, as per the following agorithm:

EFsm.y= S (3.6 * GENmgs * EFm/ PLFp) cooviveieieieeeice e (2.4)
EFm= CEFm* OXIDm* (44/12) ..c.ooveieioeeeeeeeee e nenen e (25)
GEM g, = GENm* 100/ S GENp eeevvieeieeiieeeiseee e e e ein e e e e ein e e e e e e s ennn e 2.6)
where,

project participants shall be verified by the DOE and the CDM-PDD may only show the resultant carbon
emission factor and the corresponding list of plants; and

3. calculated, as above, but using estimates such as,
default IPCC values from the |PCC 1996 Revised Guidelinesand thel PCC Good Practice Guidance;

technology provider’s name plate power plant efficiency or the anticipated energy efficiency documented in
official sources (instead of calculating it from fuel consumption and power output); thiswill be conservative
estimate than actual operating values; and

conservative estimates of power plant efficiencies, based on expert judgements on the basis of the plant’s
technology, size anad commissoning date.
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EFsv,y | Average BM CO: emission factor per unit of energy (tCO./GWh) for sample group of recent
power plants added to the grid. The sample group consists either of the two groups, based on
whichever group comprises the larger annual power generation:

five power plants that have been built most recently [including plants under construction],
or

power plants capacity additionsin the electricity system that comprise 20% of the system
generation (in GWh) and that have been built most recently [including plants under

construction].
GEN,, | Instaled capacity (MW) addition to the grid by each project/ fuel type® ‘m’ added to the grid.
S Total installed capacity (MW) addition to the grid by &l project/ fud types added to the grid.

GEN,

GEMmy, | Share (in %) of installed capacity addition by each project/ fudl type ‘m’ added to the grid.

PLF, Typica plant load factors (in %) or eectricity generation efficiency for each project/ fue type
‘m’ as per local country based publicly available data.

E=™ CO, emission factor (in tCO,/ TJ of fuel) for fuel type ‘m’, based on carbon emission factor
and oxidation factor (as per IPCC — refer footnote 13)

CEF, Carbon Emission Factor (in tonnes of C / TJ) for fuel type ‘m’, as per Table 1-2 of IPCC
guidelines (refer footnote 13)

OXIDm | Oxidation Factor for fuel type ‘m’, i.e, fraction of carbon oxidised during combustion for
power generation, as per Table 1-4 of IPCC guidelines (refer footnote 13).

The baseline emission factor in CM (EF_BLcwm y) during any year y, is calculated as,
EF_BLcmy= (Wom*EFomy+ Wew* EFem,y) / (Wom + Wam). e (227)
where, wom and wem are the weightagesin the operating and build margins, and wom + wew = 1.
A straight average™ of the OM and BM has been taken to develop the CM.

Baseline Il (in tCOxequ)
= EF_BLcwmy* Annual net electricity (NPO,) generated by project activity ..................(2)

NPOy value to be considered for caculating Basdline Il in equation (2) will be lower of the following:
(i) monitored vaue at the power plant(s); and

(i) calculated value as per equations (3.3) and (3) below.

Calculation of Annual Net Electricity generated by Project Activity

The annua measure of net eectricity generated at any power plant using excess waste gases will be
calculated as per the following agorithm.

16 ‘m’ types could be coal, natural gas, diesel, lignite, hydro, nuclear, etc., based capacity additionsto the grid.

" Equal weightage have been provided to OM and BM, as default, in line with approved methodology ACM0002.
Alternative weights can also be used, with appropriate justification.
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MPOpy= Wy * GCV/HRyy oot (3U)

L e I PP PPN (< 74 |

NPOpy = MPOpy* (1 = AUX/100) ...ccooiiiiiiiiiiiciiniiescn im0 o 3.3)

NPOy= S NPOpy ..coociiiiiiiiiiiii i s e s o )

where:

Wopy Annua quantity of waste gas available/ provided (in SCM) for power generation at power plant
‘p’ during year 'y’

GCV Annud ‘Gross Cdarific Vaue™ for waste gas (in kCal/ SCM)

HRpy | Annua ‘Heat Rate’ (in kCal/MWh) for power plant ‘p’ during year ‘y’
MPO,, | Annua ‘Power generated/ output by waste gases (in GWh, after converting MWh to GWh)
y during year ‘y’

W Annua quantity of waste gas available/ provided (in SCM) for power generation at al power
plants connected to the gas grid in the project activity during year ‘y’

AUX Percent auxiliary consumption at power plant

NPO,, [ Annua ‘Net eectricity generated by waste gases' (in GWh) at power plant ‘p’ during year 'y’.
NPOy | Annua ‘Net eectricity generated by waste gases (in GWh) at al power plants connected to
the gas grid in the project activity during year 'y’.

In case, there are more than one contributing sources of excess waste gases to a power generator, then
the contribution of scenarios | and 1l componerts to the ‘baseline estimation’ relevant to each of such
waste gas source would be computed using the following agorithm:

BEC1= Wty * GCVp1) /'S (Wpiy ® GCVpL) «ueenneeineiitie e ietee et e eetee et aenae eanneeens (4)
where:

Heat supplied by individual waste gas generator to any power plant ‘p’ = (Wpyy * GCVpy) ...(4.1)

BEC; | Contribution of scenarios | and |1 components to the ‘baseline estimation’ by waste gas source
‘1’ contributing to power plant ‘p’ during any year ‘y’, where, there would be severa such
waste gas generators, 1 2, 3........... , and annual quantity of waste gas available at power
generator ‘p’ will bet Wpy= S Wiy

Wy1y | Annud quantity of waste gas available from/ provided by (in SCM) the waste gas generator ‘1’
during year 'y’, to power generator ‘p’

GCV 1 | Average annua ‘Gross Calorific Vaue' for waste gas (in kCal/ SCM) provided by the waste
gas generator ‘1', based on average values.

In case, there is only one stream of excess waste gases to a power generator, the value of BEC; will be 1.

'8 |n case multiple waste gas sources supply to a power generator, GCV will be the combined average value for all
contributing sources.
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consumptlon rates)

The project activity will not result in any additiona emissons due to burning of excess waste gases
compared to emissions that were occurrmg duri ng flaring of the same quantlty of waste gass in the
baselme scenario. Aty AL » A

Hence, the project emission ‘PE, (in tCOxq,)’ from combustion of excess waste gases in the power
plant(s) during any year 'y’ will be zero.

v Leakages could occur™ due to use of displacement of any GHG intensive fuel e-hydreearben-fuel-by
other power generators (e.g., other smaller power generators who currently use renewables like
biomass or alarger power generator using same hydrocarbon or proposing use of it).

If used by a smaler generator, it would require replacement and retrofitting of existing power
generating equipment, which may not be feasible for such a generator.

Leskage emissions can occur, if and only if, such displaced fuels is used by alarger generator. Any
leakage emissions due to use of such displaced fuel needs to be directly attributable to the project. If
such a situation is identified, then leakage emissions will be calculated as per equation (5) below.

v Potentia leakages could also occur if the project participant creates a situation where the normal use
of waste gases for interna requirements in the stedl operations is minimised/ reduced/ avoided through
use of any other substituting GHG intensive fuel(9, and the avoided waste gases due to such use of
subgtituting GHG intensive fuel(s) are then diverted for additional eectricity generation. The
methodology addresses such type of leakage potentia by identifying and defining areas where waste
gases are required for norma internal use, and if any alternate GHG intensive fuel(s) is(are) used in
these areas, the equivalent CO, emissions (LE, in tCO,) will be calculated as per agorithms below to
estimate such leakages due to the project activity:

LEy = QALT,y* NCVaL1* CEFALT* OXIDp T * (44/12) ................................................ (5)

where;

QaLty Amount of alternate GHG intensive fuel(s) used (in tonnes) for interna requirements
in steel manufacturing operation, replacing normal use of waste gases

CEFaLT | Carbon Emission Factor (in tonnes of C / TJ) for dternate GHG intensive fuel(s), as
per Table 1-2 of IPCC guidelines (refer footnote 13)

NCV a7 | Net Cdorific Vaue (in T¥10° tonnes) for aternate GHG intensive fuel(s), as per

In the form of additional emissions on account of the project activity.
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Table 13 of IPCC guidelines (refer footnaote 13) and Table 2.4 of IPCC Good
Practice Guidance and Uncertainty Management in National Greenhouse Gas

Inventories
OXIDaL | Oxidation Factor for aternate GHG intensive fuel(s), i.e., fraction of carbon oxidised
T during combustion for power generation, as per Table 14 of IPCC guidelines

(refer footnote 13).

If any dternate fuel are used, then emissions due to use of such fuels will be included under Iekage
emission caculations, using equetion (5).

v Potential leakagesin the form of an increase in waste gas generation (in N/ MT of steel produced)
may also occur under the following situations:

0 by efficiency improvement in internal heet utilization process at historical steel production levels,
and not through any other means such as using additiona®™ GHG intensive raw material in steel
manufacturing process (as mentioned earlier under this section); or/ and

o through anincrease in the scale of sted production using the BOF route, by retrofitting the existing
steel operations or adding a new one to the gas grid.

The methodology does not restrict CDM benefits due to the later two situations where additional
excess waste gases could be available for electricity generation.

D.9. Elaborate and justify formulae/algorithms used to deter mine the emissions reductions from

used, fuel consumption rates):

The following emission reduction components could arise under the different baseline scenarios described
in this methodology. The emission reductions will be calculated based on the use of excess waste gases
as mentioned earlier under section B. Based on the usage pattern of the available excess waste gases, the
total annual emission reductions would congtitute one or more of the three components, as applicable to a
project activity per details below.

Component 1: Emission reduction during any year ‘v’ in existing power plant where only fuel
substitution occurs

ER/(1) = Baseline | * BEC)- PEy- LEnicy - Ly rvoveeeeeeeie et eeeeeee e, (6)

Component 2: Emission reduction in existing power plant during any year ‘y’ where fuel
substitution occur s alongwith additional power generation

ER/(2) = (Baseline | + Baseline 1) * BEC; - PE,- LEncy - LEy .voovvoveoeeeeieeieeeeeeee, ©)

Component 3: Emission reduction in a greenfield power plant during any year ‘y’ connected to
the grid or approximate emission reduction in an existing power plant where fuel

% Compared to data on GHG intensive raw material (such as coal) for last 3 years of operation or any other smaller
duration in case of recently stabilized manufacturing operations
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substitution has not yet started (i.e., tentative emission calculations prior to start

of project activity)

ER/(3) = Baseline |l * BEC; - PE, - LEycy- LE, ...

In the event that the project activity results in more than one of the above components occurring, by
distributing the available excess waste gases to multiple powe plants during any year ‘y’, the tota
emission reductions will be summation of appropriate components as described above.

| SECTION E. Data sources and assumptions:

| E.1. Describe parameters and or assumptions (including emission factors and activity levels): |

Emission factor for al power plants using GHG intensive fuels will be caculated as per the IPCC
recommended values(refer section D.6).

Project will not add any additional GHG emission than added during norma flaring in the absence of
the projed activity, and hence the net emissions from project are zero.

The project activity will not result in diversion of waste gases normally required for internal heating
requirements to a power generator.

This NMB caculates OM for situations where annua dispatch data for operating plants in the
electricity grid to which the project activity is connected is available.

Any additional waste gases available due to efficiency improvements in internal heat utilization process
improvements in the steel plant during crediting period will be considered for accrual of CDM benefits.
If additional waste gases are produced due to use of more of GHG intensive raw materials in stegl

production, such additional gas will not be considered for CDM benefits.

appropriateness of the choice of such data:

E.2. List of data used indicating sour ces (e.g. official statistics, expert judgement, proprietary
data, IPCC, commercial and scientific literature) and precisereferences and justify the

Type of data

Sour ce(s)

Quantity of waste gas available/ provided for power
generation

Proprietary data of steel operations power
plant(s).

Gross caorific value of various waste gas streams

Proprictary data of sted operations power
plant(s).

Amount of existing GHG intensive fuel ‘x’ consumed
by power plant ‘p’ during year ‘y’

Carbon Emission Factors for various GHG intensve
fuels

Proprietary data of power generator(s) where
fud is replaced.

Table 1-2 of IPCC guidelines (refer footnote
13).

Net Caorific Vaue for various GHG intensve fuedls

Table 1-3 of IPCC guiddines (refer footnote 13)
and Table 2.4 of IPCC Good Practice Guidance
and Uncettainty Management in Nationa
Greenhouse Gas Inventories.

Oxidation Factor for various GHG intensive fuels, i.e,
fraction of carbon oxidised during combustion for
power generation

Table 1-4 of IPCC guidelines (refer footnote
13).

Electricity delivered to the grid by source’j’

National/
database.

regiond level publicly available
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Type of data Sour ce(s)

Amount of existing GHG intensive fud ‘i’ consumed | National/ regiond leve publicly available
by power plant ‘j’ database.

Carbon Emission Factor for existing GHG intensive
fud ‘i’

Table 1-2 of IPCC guidelines (refer footnote
13).

Net Caorific Vaue for existing GHG intensive fuel

Table 1-3 of IPCC guidelines (refer footnote
13).

Oxidation Factor for existing GHG intensive fud ‘i’

Table 1-4 of IPCC guidelines (refer footnote
13).

Quantity of GHG intensive raw material used in the
steel manufacturing operations

Proprietary data of steel operations.

Quantity of metal produced

Proprietary data of steel operations.

Quantity of any GHG intensve materia used for
internal requirements in place of waste gases

Proprietary data of steel operations.

All historical data at locd level data-(refer section E.4) will be 3 years old or of lesser vintage (in case of
recently stabilized steel manufacturing units and/or power plants; the currency of the vintage period is
from the start date of project activity). This is necessary since project related data for similar project
activity is expected to be limited due to uncommon nature of the project activity. All regional level data
will be of 5 years vintage, except for power generation data for gperating margin power plants.

| E.4. Spatial level of data (local, regional, national):

The data required for the application of the proposed methodology will have the following spatid levels:

Local:
earlier under section E.2.

Regional and

All data from the project including waste gas generaion, utilization for interna
heating requirements, flaring and consumption at power plant(s), as mentioned

As mentioned earlier under section D.6.

National:

Plants synchronized to the grid in the recent 5 years.

Thermal Power (from fossil fuels) and hydropower generation for grid connected
SOurces.

Most recent 5 capacity additions synchronized to the grid.

Most recent 20% of capacity additions synchronized to the grid.

Global

IPCC default values on carbon emission factor, net calorific values and oxidation
factor.

| SECTION F. Assessment of uncertainties (sensitivity to key factors and assumptions):

The uncertainties need to be analysed based on project specific assumptions. The types of uncertainties
involvedin this methodology are as follows:
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Assumption/ Key Factors

Uncertainties

The power generators having opted for using
waste gases will continue to use the same as
fuel during the entire crediting period

v" The power plants may decide not to use waste gases
for power generation based on unfamiliarity with the
new technology, under peformance in power
generation etc.

v/ One or more of the greenfield power generators
could shift to more GHG intensive fuel thereby
making it necessary to flare more of waste gases.

The stedl industry in the project activity
continues with same production technology
over the crediting period

v The sted industry may decide to improve its existing
technology thereby producing more waste gases, or
utilizing less waste gases for internd hedting
requirements.

Transparency

1. The datato be used for application of the methodology should be able to demongtrate reliability on the
bass of availability in the public/ published sources or from the books/ logy registers available (for
validator and verifier) with the project proponent/ sponsor/ participant.

Conservatism

1. All values of the parameter to be used for computation of emissions should be taken as maximum,
minimum or 95% of specia and temporal vaues (as applicable to specific parameters) in a way that
demongtrates that the emission reduction value is conservative and not overstated/ doubly accounted

(anywhere).

2. It is important that the potential impact of these uncertainties on the project baseline, be at least
quditatively (such as economic factors) understood, and an appropriate decision in the interest of
conservatism be taken in application of the methodology.

3. To prevent the possibility that waste gases are not diverted from pre-project activity usages, the
methodology sets limits on waste gas availability to the power plants (refer section D.8 on potential

|eakages).
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