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| SECTION A. Identification of methodology |

| A.l. Title of the proposed methodology: |
Monitoring generation, storage and stabilization, and supply of waste gases from steel manufacturing operations to generate thermal power plant(s).

| A.2. List of category(ies) of project activity to which the methodology may apply: |
v' The project activity is applicable to ‘ Category 9, metal production’, as per sectora 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 in grid connected power

plants’.

Waste gases would have been flared in the absence of the project activity;

Waste gas composition and heat containing characteristics are measurable;

Part of the waste gases generated during the steel manufacturing operations are used for meeting internal heating requirements within the steel
manufacturing industry; and

Project activity will not induce diverson of waste gases required for interna usage for generation of power and replacing the shortfal with other energy
Sources.

Potential Strengths

1. Availability of datafrom project based on the methodology adopted is very high.
2. Cost effective.

3. Potentia to demonstrate conservativenessis high.

4. Consigency is high.

5. Reproducibility is high.

Potential Weakness

1. Not applicable to grids with surplus power, unless cost of generation and supply is favourable for inter-grid transfers.

2. Potentid for biasin decision taking process pertaining to incluson/ exclusion of units in the Operating Margin Method.

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

4. Representative character of the Build Margin component is uncertain since future developments need not aways follow the historical trend based on
policy decisions at government level, and the Build Margin do not capture such uncertainties.
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5. There could be lack of adequate data for similar waste gas generating projects’.

| B.1. Brief description of the new methodology:

The new monitoring methodology includes tie monitoring and verification (M&V) protocol for actua GHG reductions as per a fixed project basdline.
Therefore, the implementation of the monitoring methodology includes developing appropriate methods for data collection and interpretation, with specific focus
on technical / efficiency / performance parameters. The basdline and project data that the monitoring methodology will verify are mentioned below.

Data for ‘fuel replacement’ component of Baseline Emission calculation:

1. Monthly ‘Waste Gas Consumption’ of during year 'y’ (in SCM),

2. Monthly ‘Gross Caorific Vaue for waste gas (in kCal/ SCM), based on average daily values,

3. Monthly ‘Heat Rate' for waste gas (in kCal/kWH), based on average daily vaues, and

4. Emission Factor of GHG intensive fuel to be replaced by use of waste gases as per IPCC (in tCO, / GWh).

Data for ‘electricity supplied to grid’ component of Baseline Emission calculation:
1. Electricity (GWh) delivered to the grid by source j, and
2. Emission Factor as per IPCC for CO, from fue i (tCO, / GWh) at power sourcesj.

Data for Project Emission calculation:

1. Actua quantity of waste gas available for use in power generation,

2. Minimum quantity of waste gases that were generated in the steel manufacturing industry during the last 3 years or any other smaller duration in case of
recently stabilized manufacturing operations,

3. Minimum quantity of waste gases that were flared in the steed manufacturing industry during the last 3 years or any other smaller duration in case of
recently stabilized manufacturing operations, and

4. Average amount of waste gases that were used for meeting the interna requirements of all waste gas generators (in similar steel manufacturing sector) in
the region or country during the last 3 years or any other smaller duration in case of recently stabilized manufacturing operations.

! There are only three COREX process based steel manufacturing unitsin the world.
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B.2.1. Datato be collected or used in order to monitor emissions from the project activity, and how this data will be ar chived:
ID number Datavariable Source of data | Dataunit | Measured (m), Recording | Proportion of datatobe | How will thedatabe | Comment
(Please use calculated (c) or | frequency | monitored archived? (electronic/
numbersto ease estimated (€) paper)
Cross-
referencing to
table B.7)
W Actual quantity of | Recordsfrom SCM m Annual Dally Electronic or paper -
waste gas power plant
availablefor usein | generator and
power generation | waste gas
generator
X Minimum quantity | To be SCM e Annual Last 3yearsor any other | Electronic or paper -
of waste gases estimated as smaller duration in case
that were per monitored of recently stabilized
generated in the project data manufacturing
steel operations
manufacturing
industry
Y Minimum quantity | To be SCM e Annual Last 3yearsor any other | Electronic or paper -
of waste gases estimated as smaller duration in case
that wereflaredin | per monitored of recently stabilized
the steel project data manufacturing
manufacturing operations
industry
Z Average amount Tobe SCM e Annual Last 3 yearsor any other | Electronic or paper -
of waste gases estimated as smaller duration in case
that were used for | per monitored of recently stabilized
meeting the project data manufacturing
internal operations
equirements of all
waste gas
generatorsin
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ID number Datavariable Source of data | Dataunit | Measured (m), Recording | Proportion of datatobe | How will thedatabe | Comment
(Please use calculated (c) or | frequency | monitored archived? (electronic/
numbersto ease estimated (€) paper)
Cross-
referencing to
table B.7)
similar steel
manufacturing
sector) inthe
region or country

B.2.2. Description of formulae used to estimate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO,
equ.):

Calculation of Correction Factor for eligible gas quantity in emission reduction
Let the project activity result in availability of waste gas quantity ‘W’ for use in power generation. The following steps need to be followed to compute
emission reduction.

Let * X’ be the minimum quantity of waste gases that were generated in the steel manufacturing industry during the last 3 years or any other smaller duration in
case of recently stabilized manufacturing operations.

Let 'Y’ be the minimum quantity of waste gases that were flared in the steel manufacturing industry during the last 3 years or any other smaller duration in
case of recently stabilized manufacturing operations.

Let ‘Z' be the average amount of waste gases that were used for meeting the internal requirements of all waste gas generators (in similar steel manufacturing
sector) in the region or country during the last 3 years or any other smaller duration in case of recently stabilized manufacturing operations.

Quantity of excess waste gas available for (i) flaring or (ii) flaring and delivery to power plants= (X — Z).

Correction Factor (CF) for gas quantity eligible for emission reduction = Minimum[(X-2), Y, W] / W............ @
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the project boundary and how such data will be collected and ar chived:

ID number Data Source of Dataunit | Measured (m), | Recording Proportion of How will the data be Comment

(Please use variable data calculated (c), | frequency datato be archived? (electronic/

numbersto ease estimated (€), monitored paper)

cross-referencing

to table B.7)

Qiy Monthly Existing SCM m Annual 3yearsdata Electronic or paper If 3yearsdataisnot available then
‘Waste Project consider asmaller period not less
Gas records at than 1 year.
Consumpt | power
ion’ generator
during using
year 'y’ waste

gases

GCV, Monthly Existing kCal/ e Monthly 3years (36 Electronic or paper If 3yearsdatais not available then
‘Gross Project SCM months) data consider asmaller period not less
Cdorific records of than 1 year. Based on 95%
Value for | power confidence level of average
waste gas | generator available monthly values.
based on | using
average waste
daily gases
values

HR; Monthly Existing kCa/kwH e Monthly 3years (36 Electronic or paper If 3yearsdataisnot available then
‘Heat Project months) data consider asmaller period not less
Rate' for records at than 1 year. Based on 95%
waste gas | power confidence level of average
(in), based | generator available monthly values.
on using
average waste
daily gases
values
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the project boundary and how such data will be collected and ar chived:

ID number Data Source of Dataunit | Measured (m), | Recording Proportion of How will the data be Comment
(Please use variable data calculated (c), | frequency datato be archived? (electronic/

numbersto ease estimated (€), monitored paper)

cross-referencing

to table B.7)

GEN;y Electricity | Published | GWh c Annual Annual €lectronic -

delivered | datafrom
tothegrid | Electricity
by source | Boardsor

j Control
Authorities

GENmy Monitored | Published GWh c Annual Annual electronic --
installed datafrom
capacity Electricity
of power Boards or
plants Control
connected | Authorities
to the grid
to which
power
generator
will be
contributi

ng

equ.):

Baselinel: Replacing GHG intensive fuel with waste gases

The basdline emission will depend on quantities of waste gases combusted at the power plant(s) as replacement of GHG intensive fuel. The methodology for
caculation of basdine for fuel replacement scenario will be as per the following agorithm.
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MPOiy= Qiy* GCVi /T HRi..ooieeeee et eree e {2.1)

TPOY= SMPOi oottt ettt o 22)

Baseline | = EF_IPCC* TPOy.........cvoouvveeireieeiseeseisessissessisses s es s ee s es s en s en oo 2)

Baselinell: Replace/ avoid/ delay equivalent amount of electricity supplied to thegrid

‘Average Operation Margin’ calculations

The average OM emission factor (EFom averagey) 1S t0 be calculated as the average emission rate of &l power plants, including low-operating cost and must-run
power plants, using equation (2.1) below. A 3-year average data vintage, based on the most recent statistics available at the time of PDD submission, isto be
considered.

EFOMyAverage‘yz S (GENJ,y* EF_IPCChJ) / S GENj'y.....................................................................(3)

Build Margin calculations
Thisis calculated as the generation-weighted average emission factor (tCO,/GWH) of a sample of power plants, as per the following agorithm:

EFamy= S (GENm y* EF_IPCC) /'S GENiye. e escescesees s een e ereesesese e o(41)

where, EF_IPCC,, and GEN,, are analogous to the variables described for the average OM method earlier for plants m The sample group m consists of
either:

five power plants that have been built most recently [including plants under construction], or
power plants capacity additions in the eectricity system that comprise 20% of the system generation (in GWH) and that have been built most recently
[including plants under congtruction].

Considering equa weightage for both OB and BM, the baseline emission factor by average CM in any year y, is calculated as,

Baseline 11 (in tCOxqu)
= EF_BLcwmy * Average annual power generated (GWh) during last 3 years operation................ (4)

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



@

PROPOSED NEW METHODOLOGY: MONITORING (CDM-NMM) - Version 01

e A
y

CDM - Executive

Board

page 9

Not gpplicable

B.3.1. Data to be collected or used in order to monitor emissions from the project activity, and how this data will be ar chived:

1D number
(Please use
numbers to
ease Cross-
referencing
totable
B.7)

Data
variable

Source of
data

Data
unit

Measured (m), | Recording
calculated (c), | frequency
estimated (€),

Proportion of
datato be
monitored

How will the data be
archived? (electronic/

paper)

Comment

B.3.2. Description of formulae used to calculate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO,

equ.):

>> Not gpplicable.

activity:

ID number Data Source of Dataunit | Measured (m), | Recording | Proportion of How will the data be Comment
(Please use variable data calculated (c) frequency | datatobe archived? (electronic/

numbersto ease or estimated monitored paper)

cross-referencing (e

totable B.7)
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units of CO; equ.):

Step 1: Emission reduction during any year 'y’ in existing power plant wher e only fuel replacement occurs

ER(1) = Baseline | * CF - PEy........couveecieeaeeeeveeeeeeeeceeee s e s eneresesiee s s veesnnnen e (D)

Step 3: Emission reduction in existing power plant during any year 'y’ where only fuel replacement occurs alongwith additional power
generation

ER(2) = (Baselinel + Baselinel1)* CF - PEy.........c.ccocciiiiiiienccviveeeee(6)

Step 4: 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 replacement has not yet started (i.e., tentativeemission calculations prior to start of project activity)

ER(3) = Basaline l1* CF - PEy.......cooooiiiiiiiiiiiiiiievvcneeeese e (1)
Step 5: If morethan one of steps 2, 3 or 4 occurs by distributing the available waste gas during any year 'y’ connected to the grid
ER(4) = S (Baseling * CF) - PEj,...c.coviiiiiiiiiiiiiiiivreeeeceecne e 1(8)

where, the monitored gas volumes to individual plants will be used for calculating CF;.

B.6. Assumptionsused in elaborating the new methodology:

Emission Factor of fud replaced will be as per IPCC recommended values;
All other data required for baseline emission caculation will be from available published data from Public sources in the Host Country; and
Vintage of project datais last 36 months of operation of the steel manufacturing project or lessiif the plant has not stabilized.
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B.7. Pleaseindicate whether quality control (QC) and quality assurance (QA) procedures ar e being undertaken for the items monitored:

Data Uncertainty level of data Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

(Indicate table and (High/Medium/L ow)

ID number e.g. 3-1,;

3.2)

W Low The monitoring needs to be regularly checked as part of SO 9001: 2000 or other quality management system of the
industry undertaking the project activity. Thus, QC/QA for the measurement is part of the existing system. Hence,
separate QC/QA procedures may not be necessary.

X Low Same as above.

Y Low Same as above.

z Low Same as above.

Qiy Low Same as above.

GCV, Low Same asabove.

HR, Low Same as above.

GEN,, Low These data are from available public reports obtained from regul atory authorities.

GENLy Low Same as above.

| B.8. Hasthe methodology been applied successfully elsewhere and, if so, in which circumstances?

Thisis a new monitoring methodology proposed for steel manufacturing units generating waste gases that may be utilized to generate thermal power. It has
been applied to two representative cases. (1) waste gas from steel manufacturing unit using COREX process of Jinda Vijayanagar Stedl Limited in India, and
(2) waste gases from BOF process for the same industry.
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