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1. Introduction

1. This methodology is adopted and refers to the latest approved version of the following
UNFCCC Clean Development Mechanism Methodologies:
+ ACMOO006 (as valid from 11 March 2022),
+ ACMO0018 (as valid from 11 March 2022) and
+  AMO0O036 (as valid from 11 March 2022).

2. It shall be the responsibility of the non-obligated entity and Accredited Carbon Verification
Agency (ACVA) to note of any subsequent changes or revisions in the above-mentioned
methodologies while developing projects and performing validation and/or verification
activity respectively.

3. The following table describes the key elements of the methodology:

Table 1. Methodology key elements
Typical » Co-generation of power and heat using biomass. Typical activities are
project(s) new plant, capacity expansion, energy efficiency improvements or

fuel switch projects.

* Generation of power using biomass as fuel, in new biomass-based
power plants at sites where currently no power generation occurs
(greenfield), replacement or installation of operation units next to
existing power plants (capacity expansion project activities), energy
efficiency improvement project activities or replacement of fossil fuel
by biomass in existing power plants (fuel switch project activities).
The biomass-based power generation may be combined with solar
thermal power generation.

»  Fuel switch from fossil fuels to biomass in the generation of heat.
Applicable activities are retrofit or replacement of existing heat
generation equipment and installation of new heat generation

equipment.
Type of GHG * Renewable energy.
emissions * Energy efficiency.
mitigation *  Fuel switch.
action *+  GHG emission avoidance.
+ Displacement of more GHG-intensive electricity generation in the grid
or on-site;
2. Scope & Applicabilit
2.1. Scope

4. This methodology is applicable to project activities that operate biomass (co-)fired power-and-
heat plants, generate power using biomass as fuel, optionally combining with solar thermal
power generation and operate biomass (co-)fired heat generation equipment. The ICM project
activity may include the following activities or, where applicable, combinations of these
activities:

(@) The installation of new plants at a site where currently no power or heat generation
occurs (Greenfield projects);

(b) The installation of new plants at a site where currently power or heat generation
occurs. The new plant replaces or is operated next to existing plants (capacity
expansion projects);
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2.2.

(© The improvement of energy efficiency of existing biomass-based power-and-heat
plants (energy efficiency improvement projects), which can also lead to a capacity
expansion, e.g. by retrofitting the existing plant;

(d) The total or partial replacement of fossil fuels by biomass in existing power-and-heat
plants or in new power-and-heat plants that would have been built in the absence of
the project (fuel switch projects), e.g. by increasing the share of biomass use as
compared to the baseline, by retrofitting an existing plant to use biomass.

(e) Project activities that generate power using biomass as fuel, optionally combining with
solar thermal power generation. The project may be a Greenfield, capacity expansion
or fuel switch project; or

Applicability

5. The heat generated in the heat generation equipment is either not used for power generation
or, if power is generated using the heat generated by the heat generation equipment, it is not
increased as a result of the project activity, i.e.:

i. The power generation capacity installed remains unchanged due to the
implementation of the project activity and is maintained at the pre-project level
throughout the crediting period; and

ii.  The annual power generation during the crediting period is not more than 10% larger
than the highest annual power generation in the most recent three years prior to the
implementation of the project activity.

6. The use of biomass residues or increasing the use of biomass residues beyond historical
levels is technically not possible at the project site without a significant capital investment in:

i. Either the retrofit or replacement of existing heat generation equipment or the
installation of new heat generation equipment; or

ii. Establishing a new dedicated biomass supply chain for the purpose of the project
activity (e.g. collecting and cleaning contaminated new sources of biomass residues
that could otherwise not be used for energy purposes).

7. The methodology is applicable under the following conditions:

(a) Biomass used by the project plant is limited to biomass residues, biogas, RDF*
and/or biomass from dedicated plantations; Refuse Plastic Fuel (RPF) can also
be co-fired in the equipment, but for the purpose of this methodology RDF and
RPF shall be considered as fossil fuels;?

(b) Fossil fuels may be co-fired in the project plant. However, the amount of fossil
fuels co-fired does not exceed 80% of the total fuel fired on energy basis;

(c) For projects that use biomass residues from a production process (e.g.
production of sugar or wood panel boards), the implementation of the project

1 Refuse Derived Fuel (RDF) may be used in the project plant but all carbon in the fuel, including carbon
from biogenic sources, shall be considered as fossil fuel.

2 If the non-obligated entities want to claim emission reduction for the biodegradable component in RPF, a
revision to this methodology shall be required.
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does not result in an increase of the processing capacity of (the industrial facility
generating the residues) raw input (e.g. sugar, rice, logs, etc.) or in other
substantial changes (e.g. product change) in this process;

(d) The biomass used by the project plant is not stored for more than one year;

(e) The biomass used by the project plant is not processed chemically or biologically
(e.g. through esterification, fermentation, hydrolysis, pyrolysis, bio- or chemical-
degradation, etc.) prior to combustion. Drying and mechanical processing, such
as shredding and pelletisation, are allowed.

(F No power and heat plant operates at the project site during the crediting period;

(9) If any heat is generated for purposes other than power generation (e.g. heat
which is produced in boilers or extracted from the header to feed thermal loads
in the process) during the crediting period or was generated prior to the
implementation of the project activity, by any on-site or off-site heat generation
equipment connected to the project site, the following conditions should apply:

(i)  The implementation of the project activity does not influence directly or
indirectly the operation of the heat generation equipment, i.e. the heat
generation equipment would operate in the same manner in the absence
of the project activity;

(i)  The heat generation equipment does not influence directly or indirectly the
operation of the project plant (e.g. no fuels are diverted from the heat
generation equipment to the project plant); and

(i) The amount of fuel used in the heat generation equipment can be
monitored and clearly differentiated from any fuel used in the project
activity;

8. In the case of fuel switch project activities, the use of biomass or the increase in the use of
biomass as compared to the baseline scenario is technically not possible at the project site
without a capital investment in:

(a) The retrofit or replacement of existing heat generators/boilers; or
(b) The installation of new heat generators/boilers; or

(c) A new dedicated supply chain of biomass established for the purpose of the project (e.qg.
collecting and cleaning contaminated new sources of biomass residues that could
otherwise not be used for energy purposes); or

(d) Equipment for preparation and feeding of biomass.

9. If biogas is used for power and heat generation, the biogas must be generated by anaerobic
digestion of wastewater®, and:

(a) If the wastewater generation source is registered as an ICM project activity, the details
of the wastewater project shall be included in the PDD, and emission reductions from
biogas energy generation are claimed using this methodology.

3 Landfill gas project activities should refer to the consolidated methodology “WA03.002: Flaring or use of
landfill gas”.
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(b) If the wastewater source is not an ICM project, the amount of biogas does not exceed
50% of the total fuel fired on energy basis.

10. In the case biomass from dedicated plantations is used, the “BM-T-010: Project and leakage
emissions from biomass” shall apply to determine the relevant project and leakage emissions
from cultivation of biomass and from the utilization of biomass residues.

11. The methodology is only applicable if the baseline scenario, as identified per the “Selection of
the baseline scenario and demonstration of additionality” section hereunder, is:

(a) For power generation: scenarios P2 to P7, or a combination of any of those scenarios;
and

(b) For heat generation: scenarios H2 to H7, or a combination of any of those scenarios;

(© If some of the heat generated by the ICM project activity is converted to mechanical
power through steam turbines, for mechanical power generation: scenarios M2 to M5:

() Incases M2 and M3, if the steam turbine(s) are used for mechanical power
in the project, the turbine(s) used in the baseline shall be at least as efficient
as the steam turbine(s) used for mechanical power in the project;

(i)  In cases M4 and M5, steam turbine(s) generating mechanical power to be
used for the same purpose as in the baseline are not allowed;

(d) For the use of biomass residues: scenarios B1 to B5, or a combination of any of those
scenarios;

(e) For the use of biogas: scenarios BG1 to BG3, or a combination of any of those
scenarios.

12. The methodology is not applicable if the baseline scenario involves the cultivation of biomass
in dedicated plantations.

13. In case of project activities that involve the replacement or retrofit of existing heat generation
equipment, emission reductions may only be accounted until the time when the existing
equipment would have reached the end of its technical time in the crediting period, i.e. after
the point in time when the existing equipment would have to be replaced due to the expiry of
its technical lifetime in the baseline scenario, emission reductions cannot be accounted. For
the purpose of demonstrating this applicability condition, non-obligated entities should
determine and document the remaining lifetime of each unit of the existing heat generation
equipment in accordance with BM-T-015. In the case of several existing units with a different
remaining lifetime, the shortest lifetime among the units should be used to determine the point
in time until which CCCs can be claimed.

2.3. Methodology Approval Date
14. The date of adoption of this document shall be effective from DD MM YYYY.

2.4. Applicability of sectoral scopes

15. For validation and verification of ICM projects and programme of activities by a designated
ACVA using this methodology where biomass is used for both heat and electricity generation

BM ENO0O1.00X 6



and only electricity is generated from biomass in power-only plants, application of sectoral
scope “01: Energy”is mandatory.

16. For validation and verification of ICM projects by a designated ACVA using this methodology
where biomass is used in heat generation equipment, application of sectoral scope “01.:
Energy” and “02: Industries” are mandatory

17. In case biomass is used for electricity generation in power-only plants, if emission reductions
are claimed for preventing disposal and/or preventing uncontrolled burning of biomass
residues in the baseline, then sectoral scope “03: Waste Handling and Disposal” shall apply.

2.5. Applicability of approved adopted tools

18. This methodology also refers to the latest approved versions of the following adopted ICM
tools:

a. “BM-T-001: Combined tool to identify the baseline scenario and demonstrate additionality”
(hereinafter referred as “BM-T-001");

b. “BM-T-002: Tool to calculate project or leakage CO, emissions from fossil fuel
combustion” (hereinafter referred as “BM-T-002");

o

“BM-T-003: Baseline, project and/or leakage emissions from electricity consumption and
monitoring of electricity generation” (hereinafter referred as “BM-T-003);

d. “BM-T-006: Determining the baseline efficiency of thermal or electric energy generation
systems” (hereinafter referred as “BM-T-006");

e. “BM-T-007: Project and leakage emissions from transportation of freight” (hereinafter
referred as “BM-T-007");

—h

“BM-T-010: Project and leakage emissions from biomass” (hereinafter referred as “BM-T-
0107).

g. “BM-T-011: Emissions from solid waste disposal sites” (hereinafter referred as “BM-T-
011");

h. “BM-T-015: Tool to determine the remaining lifetime of equipment” (hereinafter referred
as “BM-T-015").

3. Definitions

19. The definitions contained in the Detail Procedure for Offset Mechanism shall apply.
20. For the purpose of this methodology, the following definitions apply:

(a) Cogeneration plant - a power-and-heat plant in which at least one heat engine
simultaneously generates both process heat and power;

(b) Dedicated plantations - plantations that are newly established as part of the ICM project
activity for the purpose of supplying cultivated biomass to the project plant;

(c) Heat - useful thermal energy that is generated in a heat generator (e.g. a boiler, a
cogeneration plant, thermal solar panels, etc.) and transferred to a heat carrier (e.g. hot
liquids, hot gases, steam, etc.) for utilization in thermal applications and processes,
including power generation. For the purposes of this methodology, heat does not include
waste heat, i.e. heat that is transferred to the environment without utilization, for example,
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heat in flue gas, heat transferred to cooling towers or any other heat losses. Note that heat
refers to the net quantity of thermal energy that is transferred to a heat carrier at the heat
generation unit. For example, in case of a boiler it refers to the difference of the enthalpy
of the steam generated in the boiler and the enthalpy of the feed water or, if applicable,
any condensate return;

(d) Heat generator - a facility that generates heat by combustion of fuels. This includes, for
example, a boiler that supplies steam or hot water, a heater that supplies hot oil or thermal
fluid, or a furnace that supplies hot gas or combustion gases. When several heat
generators are included in one project activity, each heat generator is referred to as “unit”;

(e) Heat-to-power ratio - the quantity of process heat recovered from a heat engine per unit
of electricity generated in the same heat engine, measured in the same energy units. For
example, a heat engine producing 1 MWhg of electricity and 2 MWhy, of process heat has
a heat-to-power ratio of 2;

(f) Net quantity of electricity generation - the electricity generated by a power plant unit
after exclusion of parasitic and auxiliary loads, i.e. the electricity consumed by the auxiliary
equipment of the power plant unit (e.g. pumps, fans, flue gas treatment, control equipment
etc.) and equipment related to fuel handling and preparation.

(g) Process heat - the useful heat that is not used for electric power generation. It could
include the heat used for mechanical power generation, where applicable;

(h) Power - electric power, unless explicitly mentioned otherwise;

(i) Power plant - an installation that generates electric power through the conversion of heat
to power using a heat engine. The heat is produced in a heat generator and consumed in
a heat engine (e.g. steam turbine) coupled to an electricity generator;

(i) Power-only plant - a power plant to which the following conditions apply:

0] All heat engines of the power plant produce only power and do not cogenerate
heat; and

(i) The thermal energy (e.g. steam) produced in equipment of the power plant (e.g. a
boiler) is only used in heat engines (e.g. turbines or motors) and not for other
processes (e.g. heating purposes or as feedstock in processes). For example, in
the case of a power plant with a steam header, this means that all steam supplied
to the steam header must be used in turbines;

(k) Power-and-heat plant - Power-and-heat plants encompass two broad categories of
power plants: cogeneration plants (as defined above) and plants in which heat and power
are produced at the same installation although not in cogeneration mode, e.g. a common
heat header supplies heat for both process heat and power generation.

() An off-grid power plant - a power plant which is located at a site that has no connection
to the electricity grid. The power plant provides electricity only to identified consumers
through dedicated distribution line(s) which are only served by power plants from the
project site. The consumers are not connected to the grid and do not receive electricity
from power plants other than the plants included in the project boundary;

(m) Net quantity of electricity generation - The electricity generated by the power plant unit
after exclusion of parasitic and auxiliary loads, i.e. the electricity consumed by the auxiliary
equipment of the power plant unit (e.g. pumps, vans, flue gas treatment, control
equipment, etc.) and equipment related to fuel handling and preparation;
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(n) Efficiency of electricity generation - Defined as the net quantity of electricity generated
per quantity of fuel fired in the relevant power plant (expressed in the same energy units).
The average efficiency refers to the generation efficiency over a longer time period (e.g.
one year) that includes different loads and operational modes, including start-ups.

(o) Efficiency of heat generation - the quantity of heat generated per unit quantity of fuel
fired (both expressed in terms of energy using the same units). The average net efficiency
of heat generation refers to the efficiency of heat generation over a longer time interval
(e.g. one year) that is representative for different loads and operation modes, including
start-ups. When considering more than one unit, the average efficiency of heat generation
corresponds respectively to the heat generated by all units divided by the quantity of fuel
fired in the same units (based on Net Calorific Values).

Methodology: Baseline Component

4.1. Project boundary
21. The spatial extent of the project boundary encompasses:

(a) All plants generating power and/or heat located at the project site, whether fired with
biomass, fossil fuels or a combination of both*;

(b) All power plants connected physically to the electricity system (grid) that the project plant
is connected to;

(c) If applicable, all off-site heat sources that supply heat to the site where the ICM project
activity is located (either directly or via a district heating system);

(d) The means of transportation of biomass to the project site;

(e) If the feedstock is biomass residues, the site where the biomass residues would have
been left for decay or dumped;

() If the feedstock is biomass produced in dedicated plantations the geographic boundaries
of the dedicated plantations;

(g) The wastewater treatment facilities used to treat the wastewater produced from the
treatment of biomass;

(h) If biogas is included, the site of the anaerobic digester.
(i) The project activity power-only plant(s);

() All other on-site power-only plants, whether fired with biomass, fossil fuels or a
combination of both;

(k) If the biomass involve any type of processing prior to combustion such as drying,
palletisation, shredding, briquetting, etc., two options can be considered

4 Note that the project boundary encompasses not only the plants generating power and/or heat that are
directly affected by the ICM project activity (e.g. retrofitted or installed) but also all other plants generating
power and/or heat located at the same site as the ICM project activity, whether fired with biomass, fossil
fuels or a combination of both. Thus, power and heat generation, grid power and heat imports/exports
should be considered for the whole site where the ICM project activity is located and all facilities are to
be included in the power and heat balances.
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a. The biomass processing plant can be included in the project boundary and the
primary source of the biomass is assessed according to the procedures
described in the following section; or else

b. The biomass processing plant is not included in the project boundary and then
the processed biomass obtained from that plant should be considered as
alternative B4 following the guidance in BM-T-016.

(D The heat generation equipment and related equipment at the project site;

(m) The site where the biomass residues would have been left for decay under anaerobic
conditions. This is applicable only to cases where the biomass residues would in the
absence of the project activity be dumped and left to decay under anaerobic conditions;

Table 2. Emission sources included in or excluded from the project boundary
Source Gas Included Justification/Explanation
CO2 Yes Main emission source
Electricity and heat CHa No Excluded _for simplification. This is
: conservative
generation — —
Excluded for simplification. This is
N20 No .
conservative
It is assumed that CO2 emissions from
co No surplus biomass residues do not lead to
2 changes of carbon pools in the LULUCF
sector
Non-obligated entities may decide to
Uncontrolled burning CH ves or No include this emission source, where case
or decay of surplus N B1, B2 or B3 has been identified as the
o biomass residues most likely baseline scenario
% Excluded for simplification. This is
o) conservative. Note also that emissions
M N20 No from natural decay of biomass are not
included in GHG inventories as
anthropogenic sources
CO2 Yes Main emission source
Excluded for simplification. This is
- : CHa No .
Electricity generation conservative
N,O No Excluded _for simplification. This is
conservative
CO2 Yes Important emission source
Fossil fuel combustion CHa No Excluded _for simplification. This is
. conservative
for heat generation — —
Excluded for simplification. This is
N20 No .
conservative
> CO2 Yes May be an important emission source
£ On-site fossil fuel CHa No Exclude_d for S|mp(lj|f|cat'§|on. This en|1||SS|on
g consumption source is assumed to be very sma
© Excluded for simplification. This emission
2 N20 No .
> source is assumed to be very small
a CO2 Yes May be an important emission source
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Source

Gas

Included

Justification/Explanation

Off-site transportation
of biomass

CHg4

No

Excluded for simplification. This emission
source is assumed to be very small

N20O

No

Excluded for simplification. This emission
source is assumed to be very small

Combustion of
biomass for electricity
and heat

CO:

No

It is assumed that CO2 emissions from
surplus biomass do not lead to changes of
carbon pools in the LULUCF sector

CHg4

Yes or No

This emission source must be included if
CHa emissions from uncontrolled burning
or decay of biomass residues in the
baseline scenario are included

N20O

No

Excluded for simplification. This emission
source is assumed to be small

Wastewater from the
treatment of biomass

CO2

No

It is assumed that CO2 emissions from
surplus biomass do not lead to changes of
carbon pools in the LULUCF sector

CHa4

Yes

This emission source shall be included in
cases where the waste water is treated
(partly) under anaerobic conditions

N20O

No

Excluded for simplification. This emission
source is assumed to be small

Cultivation of land to
produce biomass
feedstock

CO:

Yes

This emission source shall be included in
cases biomass from dedicated plantation is
used

CHg4

Yes

This emission source shall be included in
cases biomass from dedicated plantation is
used

N20O

Yes

This emission source shall be included in
cases biomass from dedicated plantation is
used

On-site and off-site
transportation and
processing of biomass

CO2

Yes

May be an important emission source

CHa4

No

Excluded for simplification. This emission
source is assumed to be very small

N20O

No

Excluded for simplification. This emission
source is assumed to be very small

4.2. Additionality
Selection of Baseline scenario and demonstration of additionality

22. The selection of the baseline scenario and demonstration of additionality shall be conducted
by following BM-T-001 using the following guidance.

4.2.1. ldentification of alternative scenarios
23. The alternative scenarios shall specify:

(a) How electric power would be generated in the absence of the ICM project activity
(P scenarios);

(b) How heat would be generated in the absence of the ICM project activity (H
scenarios);
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(©)

If the ICM project activity generates mechanical power through steam turbine(s):
how the mechanical power would be generated in the absence of the ICM project
activity (M scenarios);

(d) If the ICM project activity uses biomass residues, what would happen to the
biomass residues in the absence of the ICM project activity (B scenarios);
(e) If the ICM project activity uses biomass cultivated in dedicated plantations, what
the land use would be in the absence of the ICM project activity (L scenarios); and
f If the ICM project activity uses biogas from on-site wastewater, what would happen
to the biogas in the absence of the ICM project activity (BG scenarios).
Box 1. Non-binding best practice example 1: Selection of the baseline scenario

Non-obligated

entities should identify all alternative scenarios in terms of input and output in the

absence of the project activity, including the project activity not being undertaken as an ICM project
activity, the continuation of the current situation and all plausible and relevant alternatives scenarios.

Biomass residues Electric power
(B scenarios) (P scenarios)
Land use ; i g Heat

Project activi
(L scenarios) ) ty (H scenarios)
Biogas Mechanical power
(BG scenarios) (M scenarios)

24. The alternative scenarios for electric power should include, but not be limited to the scenarios
below, including the combination of relevant scenarios:

(a) P1:
(b) P2:

The proposed project activity not undertaken as an ICM project activity;

If applicable®, the continuation of power generation in existing power plants at the

project site. The existing plants would operate at the same conditions (e.g. installed
capacities, average load factors, or average energy efficiencies, fuel mixes, and

equi

pment configuration) as those observed in the most recent three years prior to the

starting date of the ICM project activity;

(c) PS:

If applicable (see footnote 4), the continuation of power generation in existing

power plants at the project site. The existing plants would operate with different
conditions from those observed in the most recent three years prior to the starting date
of the ICM project activity;

(d) P4:

If applicable®, the retrofitting of existing power plants at the project site. The

retrofitting may or may not include a change in fuel mix;

5 This alternative is only applicable if there are existing plants operating at the project site.
6 This alternative is only applicable if there are existing plants operating at the project site.
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(e) P5: The installation of new power plants at the project site different from those installed
under the ICM project activity;

(f) P6: The generation of power in specific off-site plants, excluding the power grid;
(g) P7: The generation of power in the power grid.

(h) P8: The installation of new power-only plants fired with biomass or fossil fuels, or a
combination of both, at the project site, using the same amount or less biomass than
under scenario P1, both with and without solar thermal power generation, if applicable;’

(i) P9: The installation of new power-only plants fired with biomass or fossil fuels, or a
combination of both, at the project site, using more biomass than under scenario P1,
both with and without solar thermal power generation, if applicable;?

() P10: If applicable,® the installation of new solar thermal power-only plant without
biomass utilisation.

25. The alternative scenarios for heat should include, but not be limited to, inter alia:

(a) H1: The proposed project activity not undertaken as an ICM project activity (Heat
generation with biomass);

(b) H2: If applicable (see footnote 5), the continuation of heat generation in existing plants
at the project site. The existing plants would operate at the same conditions (e.g.
installed capacities, average load factors, or average energy efficiencies, fuel mixes,
and equipment configuration) as those observed in the most recent three years prior to
the ICM project activity;

(c) H3: If applicable (see footnote 5), the continuation of heat generation in existing plants
at the project site. The existing plants would operate with different conditions from those
observed in the most recent three years prior to the ICM project activity;

(d) H4: If applicable (see footnote 5), the retrofitting of existing plants at the project site.
The retrofitting may or may not include a change in fuel mix;

(e) H5: The installation of new plants at the project site different from those installed under
the ICM project activity;

(f) H6: The generation of heat in specific off-site plants;

(g9) H7: The use of heat from district heating.

7 This alternative is only applicable if the project activity includes the utilization of solar thermal energy.
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26. The alternative scenarios for mechanical power should include, but not be limited to, inter alia:
(&) M1: The proposed project activity not undertaken as an ICM project activity;

(b) M2: If applicable (see footnote 5), the continuation of mechanical power generation
from the same steam turbines in existing plants at the project site;

(c) M3: The installation of new steam turbines at the project site;

(d) M4: If applicable (see footnote 5), the continuation of mechanical power generation
from electrical motors in existing plants at the project site;

(e) M5: The installation of new electrical motors at the project site.

27. For any of the alternative scenarios described above, all assumptions with respect to installed
capacities, load factors, energy efficiencies, fuel mixes, and equipment configuration, should
be clearly described and justified in the ICM-PDD;

28. If existing plants operated at the project site prior to the implementation of the ICM project
activity, the remaining lifetime of the existing equipment shall be determined as per BM-T-015
and a baseline based on historical performance only applies until the existing power plant
would have been replaced or retrofitted in the absence of the ICM project activity.

29. When using biomass residues, the alternative scenarios of the biomass residues in absence
of the project activity shall be determined following BM-T-010.

30. In addition to the alternative scenarios (B scenarios) included in BM-T-010, the non-obligated
entities shall include scenario B5:

31. The biomass residues are used for power or heat generation at the project site in new and/or
existing plants.

32. When using biomass cultivated in dedicated plantations, the project shall consider what the
land use would be in the absence of the ICM project activity (L scenario).®

33. In case the proposed project activity includes the use of biogas, the project shall consider the
following baseline alternatives for the biogas:

(a) BG1: No biogas would be generated, and wastewater would not be treated by
anaerobic digestion;

(b) BG2: Biogas is captured and flared;
(c) BG3: Biogas is captured and used to produce electricity and/or thermal energy;
(d) BG4: Biogas is captured and used as feedstock or transportation fuel.

34. When defining plausible and credible alternative scenarios for the use of biogas, the guidance
below should be followed:

(a) If scenario BG1 and BG2 are selected, no biogas shall be included in the baseline
scenario of the proposed project activity;®

8 The methodology is not applicable if the baseline scenario involves the cultivation of biomass in dedicated
plantations.

9 Project activities that intend to claim emission reductions for the avoidance of methane as per scenario
BG1, shall be developed as a separate biogas ICM project activity.
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4.3.

(b) If scenario BG3 is selected, the same amount of biogas produced in the project shall
be included in the baseline scenario.

(c) In case the biogas is supplied by an existing ICM project activity its reference shall be
included in the PDD.

Baseline

4.3.1. If biomass is used for both heat and electricity generation

35. In many cases, it may be difficult to clearly determine the precise mix of power generation in
the grid and power or heat generation with biomass residues or fossil fuels that would have
occurred in the absence of the ICM project activity. For this reason, this methodology adopts
a conservative approach based on the following assumptions and taking into account any
technical and operational constraints:

36.

a)

b)

C)

d)

f)

g9)

Biomass residues, if available in the baseline scenario, would be used in the baseline as
a priority for the generation of power and heat over the use of any fossil fuels;

When different types of biomass result in different levels of heat generation efficiency, the
allocation of biomass shall be guided to maximize the heat generation efficiency of the set
of heat generators;

If different types of fossil fuels can technically be used in the heat generators, the type of
fossil fuel used should be guided by the principle that fossil fuels would be used so as to
maximize the heat generation efficiency of the set of heat generators;

Where heat can technically be generated in more than one heat generator, it should be
assumed that it is generated from the most efficient to the less efficient heat generators to
the maximum extent possible, taking into account any technical and operational
constraints, including co-firing and the partial use of the heat generator in the previous
steps;

The heat provided by heat generators is used first in heat engines which operate in
cogeneration mode, then in thermal applications to satisfy the heat demand, and after that
in heat engines which operate for the generation of power only;

Where heat can technically be used in more than one engine type, it should be allocated
from the most efficient to the less efficient heat engines to the maximum extent possible;

Where heat can technically be used in more than one cogeneration heat engine type, it
should be assumed that it is allocated so as to maximize the cogeneration of process heat.

Non-obligated entities shall document and justify in the ICM-PDD in a transparent manner the
allocation approach.

37. Baseline emissions are calculated as follows:

BEy = ELpgry X EFgcory + Xf FFL Gy, X EFprys + ELpLrrjcry X Equation (1)

min(EFgg cry EFgcrry) + BEpr,y

Where:

BE, = Baseline emissions in year y (t CO2)
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ELpy cry = Baseline electricity sourced from the grid in year y (MWh)

EFgG iRy = Grid emission factor in year y (t CO2/MWh)

FFg 6y, = Baseline fossil fuel demand for process heat in year y (GJ)

EFppy, ¢ = CO:2 emission factor for fossil fuel type f in year y (t CO2/GJ)

ELgy rr/6ry = Baseline uncertain electricity generation in the grid or on-site or off-site

power-only units in year y (MWh)

EF _ CO:2 emission factor for electricity generation at the project site or off-site
EGFFy ~  plants in the baseline in year y (t CO2/MWh)

BE _ Baseline emissions due to disposal of biomass residues in year y
BRy T (tCOx2)

f = Fossil fuel type

38. The procedure to determine baseline emissions can be summarized as follows:

a)

b)
c)

d)

e)

4.3.1.1.

43.1.1.1.

Step 1: Determine the total baseline process heat generation, electricity generation
and capacity constraints, and efficiencies;

Step 2: Determine the baseline electricity sourced from the grid and emission factors;
Step 3: Determine the baseline biomass-based heat and power generation;

Step 4: Determine the baseline demand for fossil fuels to meet the balance of process
heat and the corresponding electricity generation;

Step 5: Determine the baseline emissions due to uncontrolled burning or decay of
biomass residues.

Step 1: Determine the total baseline process heat generation (HCgLy), electricity
generation and capacity constraints, and efficiencies

Step 1.1: Determine the total baseline process heat generation

39. The amount of process heat that would be generated in the baseline in yeary (HCegLy) is
determined based on continuously monitored data of process heat generated in the project
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scenario.'® 1'The process heat should be calculated net of any parasitic heat used for drying
of biomass.

40. This methodology assumes for the sake of simplicity that the steam consumed in the baseline
scenario would be the same quality as the steam used in the proposed ICM project activity
and transported through one steam header in both scenarios.*?

4.3.1.1.2. Step 1.2: Determine the baseline capacity of electricity generation (CAPEgg,totaly)

41. The total capacity of electricity generation available in the baseline is calculated as follows:

CAPgg totaty = LOCy X [X:(CAPgg c6i X LFCrg c6,i) + Xj(CAPgg po,j X Equation (2)
LFCEG,PO,j)]
Where:
CAPG totaLy = Baseline electricity generation capacity in on-site and off-site plants in
year y (MWh)
CAPgg i = Baseline electricity generation capacity of cogeneration-type heat
engine i (MW)
CAPggpo = Baseline electricity generation capacity of power-only-type heat engine j
(MW)
LFCgg cq.i = Baseline load factor of cogeneration-type heat engine i (ratio)
LFCppo; = Baseline load factor of power-only-type heat engine j (ratio)
Loc, = Operation of the industrial facility using the process heat in year y (hour)
i = Cogeneration-type heat engine in the baseline scenario
j = Power-only-type heat engine in the baseline scenario

10 Heat supplied during the ICM project activity to a district heating system shall count as process heat and
be included in the process heat.

11 Heat supplied during the ICM project activity to a mechanical steam turbine shall count as process heat
and be included in the process heat.

12 In case the baseline scenario involves steam headers with different steam enthalpies the non-obligated
entities shall assume the use of the header that ensures a conservative estimation of the baseline
emissions.

BM ENO0O1.00X 17



4.3.1.1.3. Step 1.3: Determine the efficiencies of heat generators, and efficiencies and
heat-to-power ratio of heat engines

42. The efficiencies of heat generators (np, ne,arn /ML HcFrR) @Nd heat engines gy ge,cei/j/
Ng1EG,Po,j) Shall be calculated as per BM-T-006.

43. The heat-to-power ratio of cogeneration-type heat engines (e.g. backpressure and heat-
extraction steam turbines) is calculated as follows:

i. Case 1: For existing heat engines with a minimum three-year operational history prior
to the ICM project activity:

HPRpy EG,c6,/P0.i/j Equation (3)

1
=—XMAX

{H Cprca/pox,i/j HCprca/pox-1i/j HCBRcG/POx-2,/ j}
3.6

) )
ELgrcc/poyx,i/i ELBrcc/pox-1i/j ELBrcc/pox—2i/j

Where:
HPRy; = Baseline heat-to-power ratio of the heat engine i (ratio)

HCgp c6/p0.xi/j = Quantity of process heat extracted from the heat engine i/j in year x (GJ)

ELgrce/poniyi = Quantity of electricity generated in heat engine i/j in year x (MWh)

X = Last calendar year prior to the start of the crediting period
i = Cogeneration-type heat engine in the baseline scenario
j = Power-only-type heat engine in the baseline scenario

ii. Case 2: For heat engines without a minimum three-year operational history prior to
the ICM project activity the heat-to-power ratio should be determined as per the design
conditions of the plant, for the configuration identified as baseline scenario”.

4.3.1.2. Step 2: Determine the baseline electricity generation in the grid and emission
factors

4.3.1.2.1. Step 2.1: Determine the baseline electricity generation (ELgL,)

44. The amount of electricity that would be generated in the baseline in year y equals the amount
of electricity generated in the project scenario as follows:

ELBL,y = ELP],gross,y + ELP],imp,y - ELP],aux,y Equation (4)

Where:
ELg,, = Baseline electricity generation in year y (MWh)
ELpj grossy = Gross quantity of electricity generated in all power plants included in the
project boundary in year y (MWh)
ELpj imp,y = Project electricity imports from the grid in year y (MWh)
ELpj quxy = Total auxiliary electricity consumption required for the operation of the

power plants in year y (MWh)
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Box 2. Non-binding best practice example 2: Auxiliary electricity requirement

Non-obligated entities should account for the total auxiliary electricity consumption (ELpy,auxy) required
for the operation of the power plants at the project site. When appropriate, the total auxiliary electricity
consumption may be estimated by considering the consumption capacity of all the installed equipment
and assuming that they operated at maximum load during the monitoring period.

Example — A project activity involves the use of biomass residues to produce electricity and heat in an
existing industrial facility. In order to operate the project activity, the non-obligated entities installed a
biomass drier and a conveyor belt and utilizes auxiliary electricity for the actual operation of the power
plant.

As a conservative approach, the non-obligated entity calculates the total auxiliary electricity
consumption during year y as the sum of the capacity of each equipment, times 8760 hours of
operation per year (24 hours/day).

4.3.1.2.2. Step 2.2: Determine the baseline electricity sourced from the grid (EGgL cry)

45. The amount of electricity that would be sourced from the grid in the baseline is calculated
assuming that the amount of electricity generated on-site and off-site in the baseline shall be
limited by the installed capacity of power generation available in the baseline scenario (on-
site and off-site):

ELggry = max (0, ELgy,, — CAPg¢ torary) Equation (5)
Where:
ElpiGry = Baseline electricity sourced from the grid in year y (MWh)

Elp, Baseline electricity generation in year y (MWh)

Baseline electricity generation capacity in on-site and off-site plants in
year y (MWh)

CAPEG,total,y

46. For baseline alternatives not connected to the grid or otherwise technically or legally
impossible to import/export power from/to the grid, it shall be assumed that ELg cry =0

4.3.1.2.3. Step 2.3: Determine the emission factor of grid electricity generation (EFeccry)

47. The grid emission factor (EFeccry) shall be determined using the latest approved version of
CEA Database.

4.3.1.2.4. Step 2.4: Determine the emission factor of on-site electricity generation with
fossil fuels (EFec,rry)

48. If no fossil fuel based power generation was identified as part of the baseline scenario, or if
fossil fuel based power generation was identified as part of the baseline scenario, but all
capacity of power generation based on fossil fuels is used in the cogeneration mode (i.e. up
to step 4.2), then it should be assumed in equation (2) that EFec rry = EFec cry-

49. When fossil fuel based power only generation is identified as part of the baseline scenario
and if fossil fuel power plants were operated at the project site prior to the implementation of
the ICM project activity, either Option A or Option B can be used to determine the emission
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factor (EFecrry). FOr new power plants that would be constructed at the project site in the
baseline scenario, Option B shall be used.

i. Option A: Determine EFecrry as per the procedure described under
“Scenario B: Electricity consumption from an off-grid captive power plant” in the
latest approved version of BM-T-003, using data from the three calendar years
prior the date of submission of the PDD for validation of the ICM project activity;

i. Option B: Determine a default emission factor for EFecrr based on the
efficiency of the power plant that would be operated at the project site in the
baseline and a default CO emission factor for the fossil fuel types?®® that would be
used, as follows:

EF Equation (6
EFpe pp = 3.6 X BL,CO2,FF q (6)
NBL,FF
Where:

EFpgrry = CO:2 emission factor for electricity generation with fossil fuels at the
project site in the baseline in year y (tCO2/MWh)

EFg; conrr = CO:2 emission factor of the fossil fuel type that would be used for power
generation at the project site in the baseline (tCO2/GJ)

NaL rr = Efficiency of the fossil fuel power plant(s) at the project site in the

baseline (ratio)

4.3.1.3. Step 3: Determine the baseline biomass-based heat and power generation

4.3.1.3.1. Step 3.1: Determine the baseline biomass-based heat generation (HGg. gry)

50. It is assumed that the use of biomass residues for which scenario B5 has been identified as
the baseline scenario (BRssny) would be prioritized over the use of any fossil fuels in the
baseline. Assuming that the equivalent amount of heat that would be generated with biomass
residues (HGggr,) shall be determined as follows!*:

Equation (7
HGppry = Z Z(BRBS,n,h,y X NCVggpy X TIBL,HG,BR,h) g 0
n

h

Where:

HGgy pry = Baseline biomass-based heat generation in year y (GJ)

BRgs 1y = Quantity of biomass residues of category n used in heat generator h in
year y with baseline scenario B5 (tonne on dry-basis)

NCV gy = Net calorific value of biomass residue of category n in year y (GJ/tonne

on dry-basis)

13 |n the situation where there are several plants using different fossil fuels, the emission factor shall be
determined ensuring a conservative estimation of baseline emissions.
14 The biomass residues used in each heat generator (BRps ) Shall not exceed the total amount of

biomass residues available and the heat generation in each heat generator should not exceed the total
capacity of the heat generator.
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= Baseline biomass-based heat generation efficiency of heat generator h

1,16 BR A (ratio)

51. The allocation of biomass residues to the different heat generators (BRgsnny) shall be guided

S0 as to maximize the heat generation efficiency of the set of heat generators, taking into
account the following:

a) Where only one category of biomass residues would be used in the baseline in clearly
identifiable baseline heat generators, the monitored quantities of biomass residues
used in the project can be directly allocated to those baseline heat generators;

b) Where one category of biomass residue from one particular source could be used in
the baseline in two or more heat generators with different efficiencies, the non-
obligated entities shall specify in a transparent manner how the respective amounts of
biomass residues are allocated to each of the heat generators;

c) Where one category of biomass residue category can technically be used in heat
generators which do not require co-firing fossil fuels as well as heat generators which
require co-firing fossil fuels, it should be assumed that the biomass is used to the
maximum extent possible in the heat generator which does not require co-firing fossil
fuels, taking into account any technical and operational constraints. Any remaining
biomass residue quantities are then allocated to the subsequent heat generators
which require co-firing fossil fuels;

d) Where biomass residues could be used for power generation at the project site (B5),
the respective amounts shall be determined based on the largest amounts of that
category of biomass used for power and/or heat generation in the most recent three
calendar years prior the date of submission of the PDD for validation of the ICM project
activity.

Box 3. Non-binding best practice example 3: Baseline biomass-based heat generation

(step 3.1)

This methodology assumes that the use of biomass residues (BRss,»,y) would be prioritized over the
use of any fossil fuels in the baseline. The equivalent amount of heat that would be generated with
biomass residues (HGg.sry) should be determined based on the allocation of the quantities of each
type of biomass to the different generators.

List of heat generators Allocate BRss,y biomass types Calculate the amount of heat
that would use biomass & quantities to the different hea generated with each type of
residues in the baseline generators biomass n in each generator h

Heat generator h1 BRB5,n,y . .
; HGpy gy = Z Z(BRH?’.n.h‘_v XNCVig .y XNaL16.88.1)
Heat generator h2 E BRBS5,n,y h n
Heat generator h3 "
/ BRB5,n,y
Heat generator h4
: BRB5,n,y

Heat ger{erator hn
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4.3.1.3.2. Step 3.2: Determine the baseline biomass-based cogeneration of process heat
and electricity and heat extraction

52. It is assumed that cogeneration of process heat and power using biomass-based heat
(HGsLgr,y) Would be prioritized over other uses of this biomass-based heat as well as over the
use of fossil fuels for the generation of process heat and power on-site. With that assumption
the equivalent amount of electricity (ELgLgr,coy) and process heat (HCg. gr ccy) that would be
generated from biomass-based heat (HGg_ gry) are determined as follows: **

53. Calculate

1 ) Equation (8)

1
ELgigrcey = 36 X Z (m X NprEccci X HGpLBRCG,y,i
- ,

HC = Z PR L
BL,BR,CG,)y <(HPRBL,i + 1)

i
Where:
E LBL,BR,CG,y
nBL,EG,CG,i
H GBL,BR,CG,y,i

HCpi grecy

HPRp, ; =

HPRpg, ; Equation (9)

X NpLEeGcei X H GBL,BR,CG,y,i>

Baseline biomass-based cogenerated electricity in year y (MWh)
Baseline electricity generation efficiency of heat engine i (MWh/GJ)
Baseline biomass-based heat used in heat engine i in year y (GJ)
Baseline biomass-based process heat cogenerated in year y (GJ)

Baseline heat-to-power ratio of the heat engine i (ratio)

54. The total biomass-based heat (HGeLgry) shall be allocated to the different heat engines
(HGsLgr cey,) SO as to maximize the cogeneration of process heat. For instance, in case of
steam cycles, if both back-pressure and heat-extraction steam turbines are identified in the
baseline, heat should be first allocated to back-pressure turbines and then to heat extraction

15 The biomass-based heat used in cogeneration mode (HGp,, zr c6,y,;) Should not exceed the total biomass-
based heat generated and the electricity generation in each heat engine should not exceed the total

capacity of the heat engine.
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turbines to the maximum extent possible, taking into account any technical and operational

constraints.

Box 4. Non-binding best practice example 4: Baseline biomass-based cogeneration (step 3.2)

This methodology assumes that cogeneration of process heat and power using biomass-based heat
(HGagL,sry) would be prioritized over the use of fossil fuels. The equivalent amount of electricity
(ELsLBr ce,y) and process heat (HCg. 8r cc,y) that would be generated are determined based on the
allocation of biomass based heat to the different engines .

List of heat engines Allocate the total biomass-based Calculate the amount of electricity
for which heat and power heat (HGg gry) to the different and process heat generation in
can be cogenerated heat engines each engine
Heat engine 11 HGe: pay ) 1 ¥ 1 L
H'lrl_n'h'_.-;._-_- a " 2‘ (W R TN H n||'|.J|'n.'_.-;..'.'.:.]I

Heat engine 2
Heat engine 13

Heat engine M

Heat engine in

. HPRgp, |
H E||'|.J|'h'.-'.-'. 2‘ l($ ® NELEG G ™ H I';n'l.n'h.-';..'.'_' :I
[ HPRg, + 1) )

55. The next step to be followed depends on the outcomes of the calculations above. The
following cases are possible:

(a) Cases 3.2.1: all the heat that would be generated using biomass residues in the
baseline would be used in cogeneration-type heat engines:

Case 3.2.1.1: all the heat that would be generated using biomass residues in
the baseline would be used in cogeneration-type heat engines and would
match all process heat demand;

Case 3.2.1.2: all the heat that would be generated using biomass residues in
the baseline would be used in cogeneration-type heat engines, but still some
process heat demand would remain to be met using fossil fuel;

(b) Case 3.2.2: excess biomass-based heat would be available after meeting the baseline
process heat demand with biomass-based heat sourced from co-generation units, and
used for generation of power in power-only mode;

(c) Cases 3.2.3: biomass-based heat exceeds or equals the demand of cogeneration-type
heat engines:

BM ENO0O1.00X

Case 3.2.3.1: the biomass-based heat equals the remaining demand for
process heat. Then, there is no more biomass-based heat available and the
demand for process heat has been met;

Case 3.2.3.2: excess biomass-based heat is less than the remaining demand
for process heat. Then, all biomass-based heat is used and there still remains
process heat demand to be met using fossil fuels;

Case 3.2.3.3: excess biomass-based heat is greater than the remaining
demand for process heat, then there remains some biomass-based heat to be
used after the demand for process heat was met in power-only generation
units.
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56.

57.

58.

59.

60.

61.

62.

Ca.se 3211 HGBL,BR,y = Zl HGBL,BR,CG,y,i a.nd HCBL,y = HCBL,BR,CG,y If a” the heat that WOU|d

be generated using biomass residues in the baseline would be used in cogeneration-type heat
engines and would match the demand of process heat, it is assumed that the use of fossil
fuels on-site and off-site in the baseline scenario would be uncertain (except for the amount
required due to technical constraints) because it would depend on a number of factors that
are not taken into account in this methodology.

Based on these assumptions:
a. ELBL,FF/GRy = ELBL,y - ELBL,GR,y - ELBL,BR,CG,yv
b. ELpjofrset,y =0, and

C. ELBL,HG,y,f =0

Where:

Baseline uncertain electricity sourced from the grid or o n-site or off-site
power-only units in year y (MWh)16

ELg; rricry

ELpjoffsety = Electricity that would be generated in the baseline that exceeds the
generation of electricity during year y (MWh) 7

ELpy ncyf = Baseline electricity generation using fossil fuel f in year y (MWh)

f = Fossil fuel type

Then, non-obligated entities may proceed to Step 5: Determine the baseline emissions due
to uncontrolled burning or decay of biomass residues.

Case 3.2.1.2: HGpy,pry = Xi HGp1 R Gy, @Nd HCpy, 5, > HCpy pR ¢,y If all the heat that would

be generated using biomass residues in the baseline would be used in cogeneration-type heat
engines but still some process heat demand would remain to be met, it is assumed that the
remaining process heat balance is met with fossil fuels.

Under these assumptions:

a. HCpgiancerry = HCpry — HCpp R, and

b. ELbalance,FF,y = ELBL,y - ELBL,GR,y - ELBL,BR,CG,y

Where:
Process heat balance demand after cogeneration in year y (GJ).

HCbalance,FFy

ELpaiance,rr.y = Balance of electricity generated with fossil fuels in year y (MWh)

Then, non-obligated entities should proceed to Step 4: Determine the baseline demand for
fossil fuels to meet the balance of process heat and the corresponding electricity generation.

Case 3.2.2: HGp pr,y > Xi HGp1prcc,y, @Nd HCg,, = HCgy gr c,If all process heat demand
would be met with biomass-based heat in the baseline and still there would be some biomass-

16 Please refer to Equation 2.

17 Please refer to Equation 36.
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based heat to be used, it is assumed that this heat would be used for generation of power in
power-only mode, i.e. without cogeneration of process heat.

63. Non-obligated entities shall define:
a. HGpaiancesrpoy = HGprpry — 2iHGpL R c6,y,i» aNd

b. ELbalance,PO,y = ELBL,y - ELBL,GR,y - ELBL,BR,CG,y

Where:

= Balance of heat produced using biomass residues used in power-only
mode in year y (GJ).

HGbalance,BR,POy

ELpaiance,po,y Balance of electricity generated in power-only in year y (MWh)

64. Then, non-obligated entities should proceed to Step 3.3: Determine the baseline biomass-
based electricity generated in power-only mode.

65. Case 3.2.3: HGg gry > 2i HGg gr cG,y,i @D HCpy, = HCpy pR co,y, If there would be biomass-
based heat in the baseline that could still be used and process heat demand to be met, it is
assumed then that this balance of biomass-based heat would be extracted from the heat
header and used to meet the process heat demand without cogeneration of power. Three
cases should thus be considered.

66. Case 3.2.3.1: HCp,, — HCprpregy = ::’;’qyy X (HGprpry — Xi HGpy Br cc ), I the balance of

biomass-based heat (right-hand side of the equation) equals the remaining demand for
process heat (left-hand side of the equation), then there is no more biomass-based heat
available and the demand for process heat has been met. It is assumed then that the use of
fossil fuels on-site would be uncertain in the baseline scenario (except for the amount required
due to technical constraints) because it would depend on a number of factors that are not
taken into account in this methodology.

67. Under these assumptions:
(@ E Lprrricry = ELpLy — ELprgry — ELBLBRCG,y> and
(b) ELP],offset,y = 0,and

(¢) FFeLugyr =0

Where:
ELgyrricry = Baseline uncertain electricity sourced from the grid or on-site or off-site
power-only units in year y (MWh)
ELpjoffsety = Electrici.ty that Woulq .be generated in the baseline that exceeds the
generation of electricity during year y (MWh)
FFgi ey f = Baseline fossil fuel demand for process heat in year y (GJ)
h _ Specific enthalpy of the heat carrier at the process heat demand side
Low.y (GJltonnes)
h _ Specific enthalpy of the heat carrier at the heat generator side
HIGH.y (GJltonnes)
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68.

69.

70.

71.

72.

73.

Then, non-obligated entities should proceed to Step 5: Determine the baseline emissions due
to uncontrolled burning or decay of biomass residues.

Case 3.2.3.2: HCpy, — HCpppr oy > ::’T":;; X (HGpypry — Xi HGpyprcc.y,)If the balance of

biomass-based heat (right-hand side of the equation) is less than the remaining demand for
process heat (left-hand side of the equation), then all biomass-based heat was used and there
still remains process heat demand to be met. It is assumed then that this process heat demand
would be met by using fossil fuels in the baseline.

Under these assumptions:

hyicy

h
a) HCpgiancerry = (H Cpry —H CBL,BR,CG,y) — L0 x <H GpLBry — Z HGBL,BR,CG, yi )
i

and

b) ELbalance,FF,y = ELBL,y - ELBL,GR,y - ELBL,BR,CG,y

Where:

HCpaiance rry Process heat balance demand after cogeneration in year y (GJ).

ELpaiance Fr.y Balance of electricity generated with fossil fuels in year y (MWh)

Then, non-obligated entities should proceed to Step 4: Determine the baseline demand for
fossil fuels to meet the balance of process heat and the corresponding electricity generation.

Case 3.2.3.3: HCyp, — HCpy pr ey < :;f:; X (HGgppry — Xi HGpypr cc.y,i ), If the balance of

biomass-based heat (right-hand side of the equation) is greater than the remaining demand
for process heat (left-hand side of the equation), then there remains some biomass-based
heat to be used after the demand for process heat was met. It is assumed then that this heat
would be used to generate electricity in power-only mode, i.e. without cogeneration of process
heat.

Under these assumptions:

_ hyicH
(a) HGbalance,BR,PO,y - (HGBL,BL,y - Z HGBL,BR,CG,y,i ) - h X (HCBL,y - HCBL,BR,CG,y)a
i

LOW

and

(b) E Lbalance,PO,y =E LBL,y —E LBL,GR,y —E LBL,BR,CG,y

Where:

HGpp grpo.y,) Baseline biomass-based heat used in heat engine j in year y (GJ)

HCpy R,y Baseline biomass-based process heat cogenerated in year y (GJ)

ELpgiance,poy Balance of electricity generated in power-only in year y (MWh)
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74. Then, non-obligated entities should proceed to Step 3.3: Determine the baseline biomass-
based electricity generated in power-only mode.

4.3.1.3.3. Step 3.3: Determine the baseline biomass-based electricity generated in power-
only mode

75. If power-only-type heat engines have been identified in the baseline scenario, it is assumed
that the balance of heat produced using biomass residues, if any, would be used in power-
only mode.

76. The amount of biomass-based electricity generated in power-only mode in the baseline?® is
calculated as follows:

Equation (10
ELBL,BR,PO,y = Z(H GBL,BR,PO,y, i X MBLEG,PO, j) g (10)
i

Where:
ELg; srpoy = Baseline biomass-based electricity (power-only) in year y (MWh)
HGyy rpoy,) = Baseline biomass-based heat used in heat engine j in year y (GJ)
MsLEcPoy = Average electric power generation efficiency of heat engine j (MWh/GJ)

Box 5. Non-bhinding best practice example 5: Baseline biomass-based power-only (step 3.3)

This methodology assumes that if power-only-type heat engines have been identified in the baseline
scenario, the balance of heat produced using biomass residues, if any, would be used in power-only
mode. The baseline biomass-based electricity in power-only (ELgL 8r ro,y,) is determined based on the
allocation of the balance of biomass-based heat to the different engines i.

List of power-only-type Allocate the balance of biomass-based Calculate the amount of
heat engines | heat (HGgLzrroy,) to the different electricity generated in each
heat engines j heat engine j
Heat engine /1 HGeverroyy ELpp prpoy = Z(HGBL,BR,Po,y,j XnBL,EG,PO,j)

Heat engine j2
Heat engine j3

Heat engine j4

Heat engine jn

77. The following cases are possible depending on the results of the calculations above:

a) Case 3.3.1: the amount of electricity generated on-site in the baseline is either equal to or
less than the amount of electricity generated in the project scenario;

18 The biomass-based heat used in the heat engines should not exceed the biomass-based heat balance
and the electricity generation in each heat engine should not exceed the total capacity of the heat engine.
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b) Case 3.3.2: the amount of electricity generated on-site in the baseline is larger than the
amount of electricity generated in the project scenario, and grid-export was available in
the baseline.

78. Case 3.3.1: If ELyqiance,po,y = ELgLBR Po,y, the @amount of electricity generated on-site in the

baseline is either equal to or less than the amount of electricity generated in the project
scenario, Non-obligated entities shall define:

a. ELBL,FF/GR,y = ELbalance,PO,y - ELBL,BR,PO,ya

b. ELP],OffSEt,y = 0, and

C. FFBL,HG,y,f = O

Where:
ELpy rr/cry = Baseline uncertain electricity sourced from the grid or on-site or off-site
power-only units in year y (MWh)
ELpjorrsety = Electricity that would be generated in the baseline that exceeds the
generation of electricity during year y (MWh)
FFp1 Gy f = Baseline fossil fuel demand for process heat in year y (GJ).

79. Then, non-obligated entities should proceed to Step 5: Determine the baseline emissions due
to uncontrolled burning or decay of biomass residues.

80. Case 3.3.2: If ELpgiance,po,y < ELpL R P0,y, the amount of electricity generated on-site in the
baseline is larger than the amount of electricity generated in the project scenario, and if grid-
export was available in the baseline, this result indicates that the ICM project activity results
in a decrease of power output which is likely to be supplied by the grid.*® As a consequence,
project emissions in the form of generation of electricity in the grid should be accounted as
ELpyoftsety. Under these assumptions,:

a. Elpprrigry =0,

b. ELP],offset,y = ELBL,BR,PO,y - ELbalance,PO,yl and

C. FFBL,HG,y,f =0

Where:
ELpy rr/Gry = Baseline unce_rtai_n electricity sourced from the grid or on-site or off-site
power-only units in year y (MWh)
ELpjoffsety = Electrici.ty that Woulq .be geperated in the baseline that exceeds the
generation of electricity during year y (MWh)
FFgi ey f = Baseline fossil fuel demand for process heat in year y (GJ).

(A) Then, non-obligated entities may proceed to Step 5: Determine the baseline emissions
due to uncontrolled burning or decay of biomass residues.

19 This situation should not be expected, as eligible project activities under this methodology should lead to
using biomass more efficiently, which should result in surplus of power generation when compared to
the baseline scenario.
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4.3.1.4. Step 4: Determine the baseline demand for fossil fuels to meet the balance of
process heat and the corresponding electricity generation

4.3.1.4.1. Step 4.1: Determine the baseline fossil fuel-based cogeneration of process heat
and electricity and the remaining process heat demand

81. When the amount of biomass residues available is not sufficient to generate the heat required
to meet the process heat demand?, it is assumed that the balance of process heat is met
using fossil fuels, resulting in related fossil fuel baseline emissions. Where fossil fuel-based
cogeneration, capacity is available it is assumed that the remaining process heat demand will
first be supplied by cogeneration and then by direct use of heat supplied by heat generators.

82. The amount of cogenerated electricity and the amount of heat that would need to be
generated with fossil fuels in heat generators in order to supply the cogeneration heat engine
i, shall be calculated as follows?:

HGpprr.comi = (HPRpy; + 1+ GGLyesquir) X HCpyrrcon: Equation (11)
HPRBL,i

ie.
Where:

HGpy rrcey,i = Baseline fossil-based heat used in heat engine i in year y (GJ)
HCpy c6 rry = Baseline fossil based process heat cogenerated in year y (GJ)

GGLgefauir = The default value for the losses linked to the electricity generator group

(turbine, couplings and electricity generator. (Default value of 0.05) (ratio)

HPRpy; = Baseline Heat Power Ratio of heat engine i (ratio)

20 Cases 3.2.2 and 3.2.4.3 above.
21 The fossil fuel based cogenerated process heat (HCpy, rr c6,y,;) Should not exceed the balance of process
heat demand (HCpqiance rr.y)-
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Box 6. Non-binding best practice example 6: Baseline fossil fuel based cogeneration (step
4.1)

This methodology assumes that in many cases, the amount of biomass residues available is not
enough to generate the heat required to meet the process heat demand. In such cases, and if fossil-
fuel-based heat generators have been identified in the baseline scenario, it is assumed that the
balance of process heat is met using fossil fuels. The amount of cogenerated electricity and heat that
would need to be generated by fossil fuels are determined based on the allocation of the heat balance
to the different engines i.

List of heat engines Allocate the process heat balance Calculate the amount of cogenerated
for which heat and power to the different heat engines i electricity and theat that would need
can be cogenerated that still have cogeneration capacity to be generated by fossil fuels.
Heat engine i1 HCpaiance Fry HPRg; ; + 1+ GGLgofgy
HGBL,FF,CG,y,i = ( BL. HPRgy,; default )XHCBL,FF,CG,)«,L'

Heat engine /2
Heat engine i3 EL _ HCBL,FF,CE,y,i
BL,FF,y HPRgy ;
1]
Heat engine i4

Heat engine in

83. When after step 4.1 HCpqiance,rr,y > HCpLFr,cc,.y, there would still be process heat demand to
be met, it is assumed then that this balance of process heat would be generated with fossil
fuels and extracted from the heat header and used to meet the process heat demand without
cogeneration of power until all baseline process heat is met.

huiGh,y Equation (12)
HGBL,FF,DHE,y = (HCbalance,FF,y - HCBL,FF,CG,y) X h—
LOW.,y
HGpp rry = HGprrrcey + HGeLrrpHE,y Equation (13)
Where:
HCpgiance,rry = Balance of process heat demand after cogeneration in year y (GJ)
HCpy pr ey = Baseline fossil-fuel-based process heat cogenerated in year y (GJ)
hiowy = Specific enthalpy of the heat carrier at the process heat demand side
(GJltonnes)
hyicuy = Specific enthalpy of the heat carrier at the heat generator side
(GJltonnes)
HGpypry = Baseline fossil-based heat generation in year y (GJ)
HGpy prpuE,y = Baseline fossil-based heat used to meet baseline process heat demand
via direct heat extraction in year y (GJ)
HGpy rr oy = Baseline fossil-based heat cogeneration in year y (GJ)

84. The following cases are possible depending on the results of the calculations above:

a) Case 4.1.1: the amount of electricity generated on-site in the baseline is either equal
to or less than the amount of electricity generated in the project scenario;
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b) Case 4.1.2: the amount of electricity generated on-site in the baseline exceeds the
amount of electricity generated in the project scenario and grid-export was available
in the baseline.

85. Case 4.1.1: ElLpgiancerry = ELpLrry: The amount of electricity generated on-site in the

baseline is either equal to or less than the amount of electricity generated in the project
scenario. In order to determine the resulting baseline emissions non-obligated entities should
define:

a. ELprr/cry = ELpaiancerry — ELpLFF,y, and

86. ELp; offset,y = 0, then non-obligated entities should proceed to Step 4.2.

87. Case 4.1.2: ELpalance,rry < ELpLrry The amount of electricity generated on-site in the baseline

exceeds the amount of electricity generated in the project scenario. If grid-export was
available in the baseline, this result indicates that the ICM project activity results in a decrease
of power output which is likely to be supplied by the grid. As a consequence, project emissions
in the form of generation of electricity in the grid should be accounted for via the parameter
ELPJ,offset,y-

88. Non-obligated entities shall define:

a. ELBL,FF/GR,y = 0, and

b. ELP],offset,y = ELBL,FF,y - ELbalance,FF,y

Then, non-obligated entities should proceed to Step 4.2.

4.3.1.4.2. Step 4.2: Determine the baseline heat generation to meet the fossil-based
cogeneration of heat and power and the heat to meet the balance of process
heat

89. Estimate the total amount of fossil fuels required to generate the heat required for the
cogeneration?? in Step 4.1 and the balance of process heat as follows:

Equation (14
Z H GBL,FF,y,h =H GBL,FF,DHE,y +H GBL,FF,CG,y a (14)
h

HGpyrryn Equation (15)
FFBL,HG,y,f = Z 77—
— \T1BLHG,FF,h
Where:
FFgr h6,yr = Baseline fossil fuel demand for process heat in year y (GJ)

HGpy pryp Baseline fossil-based heat generation in heat generator h in year y (GJ)

22 The heat generation in each heat generator (HGg, rr ) Should not exceed the total capacity of the heat
generator.
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n = Baseline fossil-based heat generation efficiency of heat generator h
BL,HG,FF,h (rati0)23
HGpy, rrpuE,y = Baseline fossil-based heat used to meet baseline process heat demand
via direct heat extraction in year y (GJ)
HGpy rr oy = Baseline fossil-based heat cogeneration in year y (GJ)

90. The total heat generation required from fossil fuels (HGeLr,y) shall be allocated to the different
heat generators (HGgLrry,n), SO @s to maximize the heat generation efficiency, subject to the
difference in heat content in the different heat carriers, up to the level required for meeting the
balance of process heat demand.

Box 7. Non-binding best practice example 7: Baseline heat generation to meet the fossil-
based cogeneration (step 4.2)

This methodology considers that several heat generators might be identified as part of the baseline
scenario. In such cases, the total heat generation required from fossil fuels is allocated to the different
heat generators h in order to determine the total amount of fossil fuels required to generate the heat
required for the cogeneration and the balance of process heat.

List of heat generators Allocate the total heat generation Estimate the total amount of fossil fuels
that would use fossil fuels from fossil fuels to the to generate heat for the cogeneration

in the baseline scenario different heat generators h and the balance of process heat.

Heat generator h1 HGeLrry Z HGpr pryn = HGpr rrprey T HGprFrcoy

h
Heat generator h2

FF _ (H GBL,FF,y,h)
BLHG)yf —
Heat generator h3 £l Zh TBLHG FFh

Heat generator h4

Heat generator hn

4.3.1.5. Step 5: Determine the baseline emissions due to uncontrolled burning or decay
of biomass residues

91. The calculation of baseline emissions due to uncontrolled burning or decay of biomass
residues is optional and non-obligated entities can decide whether to include these emission
sources or not. If non-obligated entities wish to include these emission sources, the procedure
below should be followed, and emissions from combustion of biomass residues under the ICM
project activity should also be determined. Otherwise, this section does not need to be

23 |In case of connection to a district heating system or off-site heat supply from which the individual sources
cannot be identified, the district heating system shall be considered the most efficient heat source. The
capacity of the district heating system shall be considered unlimited unless it can be justified (based on
historical consumption data or heat purchase contracts) that the amount of heat to be consumed from/
or delivered to the district heat system was limited. The emission factor of the district heating system
shall be considered 0.
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applied, and project emissions do not need to include emissions from the combustion of
biomass residues under the ICM project activity.

92. Baseline emissions due to uncontrolled burning or decay of biomass residues are only
determined for those categories of biomass residues for which B1, B2 or B3 has been
identified as the baseline scenario.

93. The emissions are determined separately for biomass residues categories for which scenarios
B1 and B3 (aerobic decay or uncontrolled burning) apply, and for biomass residues categories
for which scenario B2 (anaerobic decay) apply:

BEgr,y = BEpr1/B3,y + BEpr B2y Equation (16)

Where:
BEgg, = Baseline emissions due to disposal of biomass residues in year y
(t COZe)
BEpg p1/p3y = Baseline emissions due to aerobic decay or uncontrolled burning of
biomass residues in year y (t COz2)
BEgr 2y = Baseline emissions due to anaerobic decay of biomass residues in year y

(t CO»)

4.3.1.5.1. Step 5.1: Determine BEgrg1B3y

94. For the biomass residues categories for which the most likely baseline scenario is either that
the biomass residues would be dumped or left to decay under mainly aerobic conditions (B1),
or burnt in an uncontrolled manner without utilizing them for energy purposes (B3), baseline
emissions are calculated assuming, for both scenarios (aerobic decay and uncontrolled
burning), that the biomass residues would be burnt in an uncontrolled manner.

95. Baseline emissions are calculated as follows:

Equation (17
BEgr p1/3y = GWPcha X § BRp1/B3ny X NCVprny X EFgrny q (47
n

Where:

BE g p1,83y = Baseline emissions due to aerobic decay or uncontrolled burning of
biomass residues in year y (t COz2)

GWPcys = Global Warming Potential of methane valid for the commitment period
(tCO2/t CH4)

BRgg p1/83,ny = Quantity of biomass residues of category n used in the ICM project
activity in year y for which the baseline scenario is B1 or B3 (tonnes on
dry-basis)

NCVppny = Net calorific value of biomass residue of category n in year y (GJ/tonne
on dry-basis)

EFgrn,y = CHa emission factor for uncontrolled burning of the biomass residues
category n during the year y (tCH4/GJ)

n = Biomass residue category
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96.

97.

To determine the CH4 emission factor (EFgrny), non-obligated entities may undertake
measurements or use referenced default values.

In the absence of more accurate information for NCVgrny and EFgrny.24, a default value of
0.0027 t CH4/ t biomass is recommended?, adjusted by a conservativeness factor (i.e. 0.73)
to address the high level of uncertainty. In this case, an emission factor of 0.001971 t CHa/t
biomass should be used.

Box 8. Non-binding best practice example 8: Baseline emissions due to uncontrolled burning

(step 5.1)

Non-obligated entities may opt to consider baseline emissions due to uncontrolled burning for those
categories of biomass residues which baseline has been identified as B1 (biomass residues are
dumped or left to decay mainly under aerobic conditions) or B3 (the biomass residues are burnt in an
uncontrolled manner).

Example — A project activity involves the utilization of wood residues that are burnt in an uncontrolled
manner in the baseline, and empty fruit bunches that are left to decay aerobically. The non-obligated
entities choose to determine baseline emissions due to uncontrolled burning of biomass based on the
monitored quantities of each type of biomass and the default emission factor of 0.001971 t CHa/t
biomass.

BEBR,Bl/BS,y = GWPCH4- X (BRwoodresidues,y + BRemptyfruitbunches,y) x 0.001971 (tCH4'/t)

4.3.1.5.2. Step 5.2: Determine BEgrg2y

98.

99.

For the biomass residues categories, as described in the biomass residues categories table,
for which the most likely alternative scenario is that the biomass residues would decay under
clearly anaerobic conditions (case B2), non-obligated entities shall calculate baseline
emissions using the latest approved version of the BM-T-011. The variable BEcHaswopsy
calculated by tool corresponds to BEgrg2y in this methodology. The non-obligated entities
shall use as waste quantities prevented from disposal (W;) in tool, those quantities of biomass
residues (BRng2y) for which B2 has been identified as the baseline scenario.

The determination of BR: g2,y shall be based on the monitored amounts of biomass residues
used in power plants included in the project boundary. Where all biomass residues with the
alternative scenario B2 come from one particular source, the monitored quantities of biomass
residues used from that source in the project plant can be directly used. Where only parts of
the biomass residues from one source would be dumped and left for decay under clearly
anaerobic conditions (B2), an allocation should be made consistently with the information
provided for the ICM project activity in the ICM-PDD. The allocation should be made in a
conservative manner and consistent with the guidance provided for BRga,n,y.

4.3.2. If electricity is generated from biomass in power-only plants

BEy = BEeLy+BEgry

Where:
BE, = Baseline emissions during year y (t CO,)

24 2006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.
252006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.
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BEELy = Baseline emissions due to generation of electricity in
year y (tCO)

BEgr,y = Baseline emissions due to uncontrolled burning or decay of
biomass residues in year y (t CO2)

100. Baseline emissions are determined through the following steps:

4.3.2.1. Step 1: Determination of BEgLy

101. Baseline emissions from electricity generation are calculated based on the net quantity of
electricity generated at the project site under the project scenario (EGesy) and a baseline
emission factor (EFsLeLy) which expresses the weighted average CO: intensity of electricity
generation in the baseline, as follows:

BEgLy= EGpjy* EFpLELy Equation (3)
Where:
BEELy = Baseline emissions due to generation of electricity in
year y (t CO,)
EGpy, = Net quantity of electricity generated in all power plants

which are located at the project site and included in the
project boundary in year y (MWh)
= Emission factor for electricity generation in the baseline in

EFpLELy year y (t CO,/MWh)

102. For this methodology, it is assumed that transmission and distribution losses in the
electricity grid are not influenced significantly by the project activity and are therefore not
accounted for.

4.3.2.1.1. Step 1.1: Determination of EGp,

103. The net quantity of electricity generated in all power plants which are located at the project
site and included in the project boundary (EGe.,) is determined as the difference between the
gross electricity generation at the project site (EGepigossy) and the auxiliary electricity
consumption required for the operation of the power plants at the project site (EGpj,auxy), as

follows:
EGpPjy = EGPJ.gross,y — EGPJ,aux,y Equation (4)
Where:

EGpy,y = Net quantity of electricity generated in all power plants which
are located at the project site and included in the project
boundary in year y (MWh)

EGpj,gross,y = Gross quantity of electricity generated in all power plants
which are located at the project site and included in the project
boundary in year y (MWh)

EGpjaux,y = Total auxiliary electricity consumption required for the operation

of the power plants at the project site (MWh)
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104. EGpsauxy shall include all electricity required on-site for the operation of equipment related
to the preparation, processing, storage and transport of biomass (e.g. for mechanical
treatment of the biomass, conveyor belts, driers, palletisation, shredding, briquetting
processes, etc.) and electricity required for the operation of all power plants which are located
at the project site and included in the project boundary (e.g. for pumps, fans, cooling towers,
instrumentation and control, etc.).

4.3.2.1.2. Step 1.2: Determination of EFs_eLy

105. The electricity generated under the project activity could be generated in the baseline in
three different ways, depending on the baseline scenario and the particular situation of the
project activity:

(a) Use of biomass residues at the project site. Electricity could be generated with
biomass residues in power plants at the project site. This applies, for example, if

(i)  The project activity is a replacement of an existing biomass residues fired
power plant;

(i)  The project activity is a capacity expansion of an existing biomass residues
fired power plant by installing a new biomass residues fired power plant
that is operated next to the existing plant;

(i)  The project activity is a fuel switch project activity where some biomass
residues have already been used prior to the implementation of the project
activity;

and/or

(b) Use of fossil fuels at the project site. Electricity could be generated with fossil
fuels in power plants at the project site. This applies, for example, if:

(i)  The project activity is a fuel switch from fossil fuels to biomass residues;

(i)  In the baseline, a fossil fuel power plant would continue to operate at the
project site in parallel with a new biomass residues power plant;

and/or

(c) Power generation in the electricity grid. Electricity could be generated by power
plants in the electricity grid. This applies, for example, if

(i)  The project activity exports all electricity to the grid and no electricity would
be produced at the project site in the baseline;

(i)  The project activity results in an increase of the quantity of electricity
produced by power plants included in the project boundary and this
increased electricity is exported to the grid or would in the baseline be
purchased from the grid.

106. For some project types, electricity would be generated in the baseline by a combination of
these three ways. Therefore, EFs_eLy iS @ weighted average baseline emission factor: it is
determined based on each of the three ways electricity could be generated (grid, biomass
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residues, fossil fuels), multiplied with its respective emission factor over the total amount of
electricity produced in the baseline.

107. Figure 1 illustrates this general case. Under the project activity, electricity is generated
with biomass residues and fossil fuels. This is illustrated in the bar labelled as “Project” in the
figure. The bar labelled as “True Baseline” represents the scenario that would truly represent
the mix of grid, biomass residues and fossil fuels based electricity that would be generated in
the absence of the project activity.

Figure 1. lllustration of the determination of EFsLeL,y
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108. In many situations, it is difficult to clearly determine the precise mix of grid, biomass
residues and fossil fuels based electricity that would be generated in the absence of the
project activity. If electricity can be generated in an on-site fossil fuel power plant or can be
purchased from the grid, it is particularly challenging to determine how electricity would be
generated in the baseline. For example, to what extent an existing coal power plant is
dispatched and to what extent electricity is purchased from the grid can depend on the prices
for electricity and coal which change over time.

109. For this reason, this methodology adopts a conservative approach and defines four
parameters to be used for the calculation of the weighted average baseline emission factor
EFsLeLy. This is illustrated in the bar labelled “Conservative Baseline” in Figure 1. These four
different electricity quantities are EGgigry, EGsL gridy, EGeLrry and EGsL rrigrid,y:

(d) EGag.Bry corresponds to the amount of electricity that would be generated with
biomass residues in power-only plants operated at the project site in the baseline;

(e) EGaL gidy corresponds to the amount of electricity for which it can be clearly
identified that it would be generated in the electricity grid in the baseline. For
example, the amount of electricity generated under the project activity that
exceeds the amount that could be generated with the capacity of the baseline
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plants operated at the project site could only be generated in the grid in the
baseline;

)] EGeLrry corresponds to the amount of electricity for which it can be clearly
identified that it would be generated in the baseline with fossil fuels at the project
site. For example, in the case of a co-fired boiler operated in the baseline, certain
amounts of fossil fuels may need to be fired for technical or operational reasons;

(9) EGaL rrgidy CcOrresponds to the amount of electricity that could be generated in the
baseline either by power plants in the electricity grid or with fossil fuels at the site
of the project activity. As it cannot be clearly identified which of these two options
would be used in the baseline, the lower CO, emission factor between the grid
emission factor and the emission factor of fossil fuel power plants operated at the
site of the project activity is used for this amount of electricity.

Based on this approach, EFg_ gLy is calculated as follows:

EGpLFrFy*XEFBLFFytEGBLgridyXEF grid,cm,y

EF _ +EGpLrF/gridy*MIN(EFpy ppy.EF gria.cM,y)
BLELY EGpL,BRy+tEGBLFFy+tEGBL gridy

+EGBLFF/gridy

Where:

EFgp gLy = Emission factor for electricity generation in the baseline in year y
(t CO2/MWh)

EGg Ry = Amount of electricity that would be generated with biomass
residues in power-only plants operated at the project site in the
baseline in year y (MWh)

EGgy rry = Minimum amount of electricity that would be generated with fossil
fuels at the project site in the baseline in year y (MWh)

EGgp griay = Minimum amount of electricity that would be generated by power

plants in the electricity grid in the baseline in year y (MWh)

Amount of electricity that could be generated in the baseline either
by power plants in the electricity grid or by power plants at the
project site using fossil fuels in year y (MWh)

EGBL,FF/grid,y

EFgria,cmy = Combined margin CO; emission factor for grid-connected
electricity generation in year y (t CO2/MWh)

EFgL Fr,y = CO; emission factor for electricity generation with fossil fuels in
power plant(s) at the project site in the baseline in year y
(t CO2/MWh)

110. In the following, first the amounts of electricity generated from the various sources in the
baseline (EGgt,sry, EGsLgridy, EGsLrry and EGeLrrgridy) are determined, taking into account
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the project configuration and the baseline scenario. Therefore, different cases have to be
considered. Then the emission factors (EFgria,cmy and EFsLrry) are determined.

4.3.2.1.3. Step 1.3: Determination of EGg_gry

111. The amount of electricity that would be generated with biomass residues in power-only
plants operated at the project site in the baseline (EGgLgr,) should, in accordance with the
baseline scenario and the historical situation before project implementation, be determined
as follows:

4.3.2.1.3.1. Case 1: No power generation with biomass residues in the baseline

112. If Scenario B5 does not apply to any biomass residue category (i.e. if no biomass residues
would be used for electricity generation in power-only plants in the baseline), then:
EGegLery = 0;

4.3.2.1.3.2. Case 2: Power generation with biomass residues in the baseline

113. If Scenario B5 applies to all or parts of the biomass residues fired in the power plant(s)
included in the project boundary (i.e. if all or parts of the biomass residues would be used in
the baseline for electricity generation in power-only plants included in the baseline boundary),
then EGg.gry is calculated as follows:

1 Equation (18)
EGBL,BR,_’)I = ﬁ X Z 2 nBL,BR,p X BRBL,n,p,y X NCVTL,_’)/

nop
Where:

EGgLpry = Amount of electricity that would be generated with biomass
residues in power-only plants operated at the project site in the
baseline in year y (MWh)

NBLBRp = Efficiency of electricity generation of baseline power plant p if fired
only with biomass residues and not with fossil fuels (ratio)

BRp1np.y = Quantity of biomass residues of category n that would be fired in
power-only plant p in the baseline in year y (tonnes on dry-basis)

NCV,, = Net calorific value of biomass residues of category n in year y
(GJ/tonnes on dry-basis)

n = Biomass residues categories

p = Power-only plants at the site of the project activity that would
(partly) use biomass residues to generate electricity in the
baseline

4.3.2.1.3.2.1. Determination of BReLnpy

114. Where case 2 above applies, BRginpy shall be based on the monitored amounts of
category of biomass residues used in power plants included in the project boundary. Note that
BReLnpy ONly includes those biomass residues categories which would also be used in the
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baseline for electricity generation in power-only plants (i.e. for which B5 or BG3 is the baseline

scenario).

115. Where

the whole amount of biomass residues of one particular category and from one

particular source would be used in the baseline in only one clearly identifiable baseline power
plant p, the monitored quantities of biomass residues used in the project (BRpsny) can be
directly allocated to their use in the baseline scenario (BRgLnpy)-

116. However, there may be cases where:

@)

(b)

One biomass residue category from one particular source could be used in the
baseline in two or more power plants p (and not only in one power plant) or in
different boilers of that power plant. In this case, the use of this biomass residue
category from this source has to be allocated to the different baseline power
plants p or different boilers should they have a different efficiency;

One biomass residue category from one particular source could have two different
fates in the baseline scenario (partly dumped (B1) and partly used for power
generation at the project site (B5)). In this case, the biomass residue quantity used
under the project shall be allocated to the following fates in the baseline scenario:

()  Electricity generation in power-only plants at the project site (B5);
(i)  Dumping, leaving to decay or burning (B1, B2 and/or B3); or
(i)  Other fates (B4).

117. The non-obligated entities should specify and justify in the ICM-PDD in a transparent
manner how the relevant allocations should be made and how BRg_ np,y Should be determined
for the relevant biomass residue category n and each power plant p based on the monitored

quantities.
and reflect

The approaches used should be consistent with the identified baseline scenario
the particular situation of the underlying project activity. In doing so, the following

allocation rules should be adhered to:

(c) The sum of biomass residues used in the baseline in all power plants p shall
correspond to the total amount of biomass residues which are used under the
project activity and for which the baseline scenario is B5:

Equation (19
Z Z BRBL,n,p,y = Z BRP],n,y a (19)
n p n

Where:

BRpinp.y = Quantity of biomass residues of category n that would be fired in

power-only plant p in the baseline in year y (tonnes on dry-basis)

BRp;ny = Quantity of biomass residues of category n used in power plants

which are located at the project site and included in the project
boundary in year y (tonnes on a dry-basis)

n = Biomass residues categories

p = Power-only plants at the site of the project activity that would

BM ENO0O1.00X

(partly) use biomass residues to generate electricity in the
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(d)

The allocation of biomass residue should be undertaken in a conservative manner.
This means that in case of uncertainty an allocation rule should favour the option
that results in lower emission reductions;

(e) If several biomass residue plants p or several boilers supplying one power plant
would operate in the baseline and if it is technically feasible to use a biomass
residue category in different power plants p or boilers, one of the following two
approaches should be applied:

()  Assume the most efficient operation mode which results in the greatest
amount of electricity generation from biomass residues;

(i)  Choose for the determination of ns.srp below the same conservative default
efficiency for all power plants p that would be operated in the baseline at the
project. In this case, no allocation of biomass residues to different power
plants is required.

)] In the case a biomass residues category from one particular source has been used
prior to the implementation of the project activity partly in power-only plants
operated at the project site (scenario B5) and partly has been dumped, left to decay
or burnt (scenarios B1, B2, B3) and if this situation would continue in the baseline
scenario, then use, as a conservative approach to address the uncertainty
associated with such an allocation, the maximum value among the following two
approaches for the quantity of biomass residue allocated to scenario B5:

()  The highest annual historical use of that biomass residue category from that
source in power-only plants operated at the project site observed in the most
recent three calendar years prior to the implementation of the project activity;
and

(i) In the case of project activities that use biomass residues from an on-site
production process (e.g. production of sugar cane or rice), calculated as
follows:

BRpjnps,y Equation (20)

— P x MAX {BRn,power—only,x _BRn,power—only,x—l .BRn,power—only,x—Z}

Y Px ' Px—l ’ Px—z

Where:

BRpjnBs,y = Quantity of biomass residues of category n used in year y in
power-only plants which are located at the project site and
included in the project boundary and for which B5 is the baseline
scenario (tonnes on dry-basis)

BRy, power—oniyx = Quantity of biomass residues of category n used in year x in
power-only plants which were used at the project site prior to the
implementation of the project activity (tonnes on dry-basis)

P, = Quantity of the main product of the production process (e.g. sugar
cane, rice) produced in year y from plants operated at the project
site
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P, = Quantity of the main product of the production process (e.g. sugar
cane, rice) produced in year x from plants operated at the project

site
X = Last calendar year prior to the start of the crediting period
n = Biomass residue category from one particular source for which

the baseline scenario is partly B5 and partly B1/B2/B3 B1 is the
baseline scenario

4.3.2.1.3.2.2. Determination of ngLgrp

118. This methodology covers situations where a power plant p includes different heat
generators which can use different fuel types and which operate in parallel, supplying heat to
a common heat header, as well as several heat engines with different efficiencies that also
operate in parallel and all use heat from the common heat header. Therefore, the definition of
a single efficiency of electricity generation for a baseline power plant p is challenging, and a
simplified and conservative approach (i.e. an approach that tends to overestimate nBL,BR,p)
is taken.

119. The parameter nBL,BR,p shall be calculated for each power plant p in accordance with
BM-T-006.

4.3.2.1.4. Step 1.4: Determination of EGgy rry

120. The minimum amount of electricity that would be generated with fossil fuels at the project
site in the baseline in year y (EGg.rr,y) should, in accordance with the baseline scenario and
the historical situation before project implementation, be determined as follows:

43.21.41. Case 1: No use of fossil fuels in the baseline

121. This case applies if no fossil fuels would be used for electricity generation in the baseline
scenario at the project site. In this case, EGgLrry = 0.

4.3.2.1.4.2. Case 2: No connection to the electricity grid

122. This case applies if all power plants included in the project boundary are off-grid power
plants. In this case, the electricity generated by the project can only displace on-site electricity
generation with fossil fuel and/or biomass residues (EGpsy = EGsLrry + EGaLgry).
Accordingly, EGg.rry is calculated as follows:

EGprrry = EGpjy — EGpr Ry Equation (21)
Where:
EGp rr.y = Minimum amount of electricity that would be generated with fossil

fuels at the project site in the baseline in year y (MWh)

EGp; = Electricity generated in power plants included in the project
boundary in year y (MWh/yr)

EGpgp pry = Amount of electricity that would be generated with biomass
residues in power-only plants operated at the project site in the
baseline in year y (MWh/yr)
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4.3.2.1.4.3. Case 3: Grid connection and historical use of fossil fuels
123. This case applies if:
(a) At least one power plant included in the project boundary is not an off-grid plant;

(b) Fossil fuels were used for power generation at the project site at any point in time
during the most recent three calendar years prior to the implementation of the
project activity; and

(© The baseline scenario includes the continued use of fossil fuels for power
generation at the project site either in existing or new (co-fired) power plant(s) at
the project site which is/are (co-)fired with fossil fuels.

124. Inthis case, it is assumed that at least the lowest annual amount of fossil fuel use during
the most recent three years would continue to be used for electricity generation in the
baseline. EGgrry is then determined as the lowest annual amount of electricity generation
with fossil fuels during the most recent three years prior to the implementation of the project
activity, as follows:

EGBL,FF,y = MIN(EGFF,xi EGFF,x—l; EGFF,x—Z) Equation (22)
Where:
EGgyrry = Minimum amount of electricity that would be generated with fossil
fuels at the project site in the baseline in year y (MWh/yr)
EGpp = Electricity generation with fossil fuels in power plant(s) operated in
year x at the project site and included in the project boundary
(MWh/yr)
EGppx—1 = Electricity generation with fossil fuels in power plant(s) operated in
year x-1 at the project site and included in the project boundary
(MWhyr)
EGppx—> = Electricity generation with fossil fuels in power plant(s) operated in
year x-2 at the project site and included in the project boundary
(MWhyr)
x = Last calendar year prior to the start of the crediting period

125. If only fossil fuels and no biomass residues were used for electricity generation at the
project site prior to the implementation of the project activity, then EGerx, EGrrx1 and EGeg -
2 can be obtained directly from historical electricity generation records.

126. If fossil fuels and biomass residues were used for electricity generation at the project site
prior to the implementation of the project activity, then EGerx, EGrrx1 and EGerx2 are
determined as follows:

1 Equation (23)
EGppyx = Z Z Np,rr X 36 X FFm,p,x X NCViy
m p
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Where:

EGpp = Electricity generation with fossil fuels in power plant(s) operated in
year x at the project site and included in the project boundary
(MWh/yr)

Np,FF = Efficiency of electricity generation of power plant p if fired only with
fossil fuels and not with biomass residues

FEppx = Quantity of fossil fuel type m fired in power plant p in year x (mass
or volume unit/yr)

NCVpp, = Net calorific value of fossil fuel type m in year x (GJ/mass or
volume unit)

m = Fossil fuel types used in the power plants p in years x, x-1 and x-2

p = Power plants that are operated at the site of the project activity,
included in the project boundary, and (partially) fired with fossil
fuels in the years x, x-1 and x-2

X = Last calendar year prior to the start of the crediting period

4.3.2.1.4.4. Case 4: Grid connection, no historical use of fossil fuels, and construction

of a new power plant (co-)fired with fossil fuels in the baseline scenario

127. This case applies if:

a.

b.

At least one power plant included in the project boundary is not an off-grid plant;

No fossil fuels were used for power generation at the project site during the most
recent three years prior to the implementation of the project activity; and

The baseline scenario is the construction of new power plant(s) at the project site
which is/are (co-)fired with fossil fuels.

128. Inthis case, itis difficult to establish a reasonable minimum amount of electricity that would
be generated with fossil fuels at the project site. The project activity could displace electricity
in both on-site fossil fuel fired power plants or in the grid. To what extent the on-site power
plant(s) is/are dispatched and to what extent grid electricity is used could depend on several
parameters, including the price of electricity, the price of the fossil fuels, the on-site demand
for electricity and/or the reliability of the grid. However, all these parameters may change

during the

crediting period.

129. For this reason, the following conservative approach is taken:

@)

(b)
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If the new power plant constructed in the baseline scenario would only use fossil
fuels and not co-fire any biomass residues, then EGgrry = 0. This implies that the
amount of electricity that could displace on-site electricity generation with fossil
fuels is allocated to EGgL rrigridy;

If the new power plant constructed in the baseline scenario would co-fire fossil fuels
and biomass residues, then EGg_ rry corresponds to the minimum amount of fossil
fuels that must be used due to technical or operational constraints to operate the
power plant. This quantity shall be determined based on technical specifications
obtained from manufacturers. The determination of this amount shall be
transparently documented and explained in the ICM-PDD. Otherwise, if there are
no technical constraints, if these cannot be demonstrated or if the non-obligated
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entities do not wish to determine a minimum amount, it should be assumed that
EGeLrry = 0.

4.3.2.1.45. Step 1.5: Determination of EGegL gridy

130. The minimum amount of electricity that would be generated by power plants in the
electricity grid in the baseline (EGsLgidy) shall, in accordance with the baseline scenario, be
determined as follows:

4.3.2.1.45.1. Case 1: No connection to the electricity grid

131. If all power plants included in the project boundary are off-grid power plants, then the
project does not displace grid electricity and EGegL giay = O.

4.3.2.1.4.5.2. Case 2: No electricity generation at the project site in the baseline

132. If no power plants would be operated at the project site in the baseline, then all electricity
generated by the project displaces grid electricity and EGgL giay = EGpay.

4.3.2.1.45.3. Case 3: Use of only biomass residues for electricity generation at the project
site in the baseline

133. If only biomass residues and no fossil fuels would be used for electricity generation at the
project site in the baseline, then the electricity generated by the project displaces grid
electricity and electricity generated with biomass residues (EGpsy = EGgLgridy + EGgLgRry)-
Accordingly, EGgL giay is calculated as follows:

E GBL,grid,y =E GP],y —E GBL,BR,y Equation (24)
Where:
EGpy, gria,y = Minimum amount of electricity that would be generated by power

plants in the electricity grid in the baseline in year y (MWh/yr)

EGp,, = Electricity generated in power plants included in the project
boundary in year y (MWh/yr)

EGp Ry = Amount of electricity that would be generated with biomass
residues in power-only plants operated at the project site in the
baseline in year y (MWh/yr)

4.3.2.1.45.4. Case 4: Use of only fossil fuels for electricity generation at the project sitein
the baseline

134. If only fossil fuel and no biomass residues would be used for electricity generation at the
project site in the baseline, then the electricity generated by the project can displace grid
electricity and electricity generated with fossil fuels at the project site.

135. EGe.giay represents the amount of electricity that could not be generated in on-site power
plant(s) using fossil fuels and would have to be supplied by the grid. This applies to the amount
of electricity generated in the project activity that exceeds the maximum amount of electricity
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that could be generated with fossil fuels at the project site in the baseline (EGaL maxre).
Accordingly, EGagy grigy iS calculated as follows:

EGpyy — EGpmax rry if EGpjy > EGp max,rr Equation (25)

EGBL,grid,y = _ or
0 leGP],y S EGBL,MAX,FF
Where:
EGpL griay = Minimum amount of electricity that would be generated by power
plants in the electricity grid in the baseline in year y (MWh/yr)
EGp;, = Electricity _generated in power plants included in the project
boundary in year y (MWh/yr)
EGgrmax,FFy = Maximum amount of electricity that could be generated with fossil

fuels at the project site in the baseline (MWh/yr)

4.3.2.1.45.5. Case 5: Use of fossil fuels and biomass residues for electricity generation at
the project site in the baseline

136. If biomass residues and fossil fuels would be used for electricity generation at the project
site in the baseline, then the electricity generated by the project can displace grid electricity,
electricity generated with fossil fuels at the project site and electricity generated with biomass
residues at the project site. The following scenarios can occur:

a) Use of all biomass residues in co-fired heat generator(s): all biomass residues
that would be used in the baseline for electricity generation would be co-fired with
fossil fuels. In this case, EGegLgigy coOrresponds to the amount of electricity
generated in the project activity that exceeds the maximum amount of electricity
generation that could be generated by co-firing fossil fuels and biomass residues in
plants at the project site in the baseline (EGgLmaxrrer). Accordingly, EGg gridy IS
calculated as follows:

EGP],y - EGBL,MAX,%J/ lf EGP],y > EGBL,MAX,%]J] Equat|on (26)

EGpLgriay = or

0if EGpjy < EGpimax,Fr/BRy

Where:
EGgy, griay = Minimum amount of electricity that would be generated by power
plants in the electricity grid in the baseline in year y (MWh/yr)
EGp), = Electricity generated in power plants included in the project
boundary in year y (MWh/yr)
EGgrmaxrr/ery = Maximum amount of electricity that could be generated with fossil

fuels and any co-firing of biomass residues at the project site in
the baseline in year y (MWh/yr)

b) Use of all biomass residues in biomass residues only heat generator(s): all
biomass residues that would be used in the baseline for electricity generation would
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be used in heat generator(s) that use only biomass residues and no fossil fuels. In
this case, EGagL grigy iS determined as follows:

EGpy griay Equation (27)
( EGpyy — EGpysry — EGprmax,rry i EGpjy > (EGpyry + EGpryax,rr)

- or

0ifEGp;, < (EGBL,BR,y + EGBL,MAX.FF)

Where:

EGpy, gria,y = Minimqm amount c_)f_elect_ric_ity that Wou_Id b_e generated by power
plants in the electricity grid in the baseline in year y (MWh/yr)

EGp;, = Electricity generated in power plants included in the project
boundary in year y (MWh/yr)

EGgLpry = Amount of electricity that would be generated with biomass
residues in power-only plants operated at the project site in the
baseline in year y (MWh/yr)

EGpi max,Fr,y = Maximum amount of electricity that could be generated with fossil

fuels at the project site in the baseline (MWh/yr)

c) Use of biomass residues in both biomass residues only heat generator(s) and
co-fired heat generator(s): the biomass residues that would be used in the
baseline for electricity generation would partially be co-fired in fossil fired heat
generator(s) and partially be used in heat generator(s) that use only biomass
residues. In this case, the non-obligated entities shall document and justify in the
ICM-PDD what quantities of which types of biomass residues would be used in each
type of heat generator, ensuring that:

Equation (28
Z z BRBL,n,p,y = BRBL,BR—only,y + BRBL,co—fired,y d (28)

nop
Where:
BRginpy = Quantity of biomass residues of category n that would be fired in
power-only plant p in the baseline in year y (tonnes on dry-basis)
BRg gr-on1y,y = Quantity of biomass residues that would be fired in biomass-
residue-only heat generators (of power-only plants) in the baseline
in year y (tonnes on dry-basis)
BRpy co-fireay = Quantity of biomass residues that would be fired in co-fired heat

generators (of power-only plants) in the baseline in year y (tonnes
on dry-basis)
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Annual electricity generation

Minimum amount =EGgL griay
generated in the grid

Generation in

biomass residue =EGeL greonlyy
only boilers

""""""""""" =EGgL maxFrieRry

Generation in the grid
or on-site with fossil =EGg_ rrigridy
fuels

Minimum amount
generated with fossil =EGeLrry
fuels

Generation in co-fired

. . . =EGBL,co-fired,y
biomass residue boilers

Case 5 (c)

137. In this case, EGgLgidy CcOrresponds to the amount of electricity generated in the project
activity that exceeds the maximum amount of electricity generation that could be generated
by co-firing fossil fuels and biomass residues in plants at the project site in the baseline
(EGaLmaxrrery) @nd by firing biomass residues in biomass residues only heat generators
(EGeLgr-only.y). Accordingly, EGgL giiay iS calculated as follows:

EGpL griay = Equation (29)
(£6,,, — EG EG if EG EonLmrontyy +
- — i >
PLy BL,BR,only,y BLMAX, Ly Py EGy, va XFEy
) or
EGBL BR,only,y +
0ifEG < ( e )
Ply EGprmax Fr /BR,y
Where:

EGpL griay = Minimum amount of electricity that would be generated by power
plants in the electricity grid in the baseline in year y (MWh/yr)

EGp;,, = Electricity generated in power plants included in the project
boundary in year y (MWh/yr)

EGpy, R oniy,y = Amount of electricity that would be generated with biomass-
residue-only heat generators at the project site in the baseline in
year y (MWhl/yr)

EGgrmaxrr/ery = Maximum amount of electricity that could be generated with fossil
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fuels and any co-firing of biomass residues at the project site in
the baseline in year y (MWh/yr)
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138. The parameter EGg_gr-onyy Shall be estimated based on the parameter BRg. gr-ony,y and
the corresponding efficiency of power generation.

4.3.2.1.4.6. Determination of EGgLmaxrry

139. EGeLmaxrry corresponds to the maximum amount of electricity that could be generated
with fossil fuels at the project site in the baseline. This parameter needs to be determined if
fossil fuels would be used for electricity generation at the project site in the baseline (cases 4
and 5 above).

140. EGeLmaxrry is determined as follows:

Equation (30
EGgy maxFrry = Z CAPgppy, X LE, a G0

P
Where:
EGgrmax,FFy = Maximum amount of electricity that could be generated with fossil
fuels at the project site in the baseline in year y (MWh/yr)
CAPgpy = Maximum electricity generation capacity of baseline power plant p
if fired only with fossil fuels (MW)
LE, Load factor of baseline power plant p (ratio)
p = Power-only plants that would operate at the project site in the

baseline scenario

4.3.2.1.4.7. Determination of EGeL maxrFrry

141. EGeLmaxFrery COrresponds to the maximum amount of electricity that could be generated
with fossil fuels and any co-firing of biomass residues at the project site in the baseline in
year y (MWh/yr). This parameter needs to be determined if fossil fuels and biomass residues
would be co-fired in heat generators of any power plant that would be used for electricity
generation at the project site in the baseline (case 5(c) above).

142. EGegLmaxFrery is determined as follows:

Equation (31
EGBL,MAX,FF/BR,y == Z CAPFF/BR,p,y X 09 X 8760 houTS/yT q ( )

p

Where:

EGgrmaxrr/ery = Maximum amount of electricity that could be generated with fossil
fuels and any co-firing of biomass residues at the project site in
the baseline in year y (MWh/yr)

CAPpr/grp,y = _I\/Iaximum elect_ricity generation capacity of baselint_—z power plant p
in year y if fossil-fuel-only heat generators and co-fired heat
generators are used (MW)

p = Power-only plants that would operate at the project site in the

baseline scenario

143. CAPrerrpy Shall be based on the maximum heat quantity that can be generated for use
in heat engines if fossil-fuel-only heat generators and co-fired heat generators are used (but
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no biomass-residue-only heat generators). Note that CAPrrierpy depends on the amount of
biomass residues co-fired in heat generators of the power plant. It is therefore determined
based on the monitored amounts of biomass residues that would be co-fired in heat
generators in year y (BRagL co-fired,y)-

144. Alternatively, as a conservative approach, the following can be assumed:
EGaLmax,rrery = EGaLMAX FF.

4.3.2.1.4.6. Step 1.6: Determination of EGgL rrigridy

145. EGeLrrgiay represents the amount of electricity that could be generated in the baseline in
the grid or at the project site using fossil fuels. EGgL rrigiay COrresponds to the remainder of
electricity generation, i.e. the amount that exceeds the minimum amount of electricity that
would be generated by power plants in the electricity grid (EGeLgridy), the minimum amount of
electricity that could be generated with fossil fuels at the project site (EGeLrry), and the
amount of electricity that would be generated with biomass residues at the project site
(EGsL,sry). Accordingly, EGsL rrigridy iS calculated as follows:

EGpirr/griay = EGpjy — EGprpry — EGprrry — EGBL griay Equation (32)
Where:

EGgyrr/griay = Amount of electricity that could be generated in the baseline either
by power plants in the electricity grid or by power plants at the
project site using fossil fuels in year y (MWh)

EGpj, = Electricity generated in power plants included in the project
boundary in year y (MWh)

EGg Ry = Amount of electricity that would be generated with biomass
residues in power-only plants operated at the project site in the
baseline in year y (MWh)

EGpp Fr,y = Minimum amount of electricity that would be generated with fossil
fuels at the project site in the baseline in year y (MWh)

EGpy, gria,y = Minimum amount of electricity that would be generated by power

plants in the electricity grid in the baseline in year y (MWh)

4.3.2.1.4.7. Step 1.7: Determination of EFgLrry

146. EFgLrry shall be determined using Option A or Option B below. If fossil fuel power plants
were operated at the project site prior to the implementation of the project activity, either
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Option A or Option B can be used to determine EFg_rry. FOr new power plants that would be
constructed at the project site in the baseline scenario, Option B shall be used.

4.3.2.1.4.7.1. Option A

147. Determine EFgeLrry as per the procedure described under “Scenario B: Electricity
consumption from an off-grid captive power plant” in the latest approved version of BM-T-003,
using data from the three calendar years prior to the implementation of the project activity.

4.3.2.1.4.7.2. OptionB

148. Determine a default emission factor for EFg.rry based on a default efficiency of the power
plant that would be operated at the project site in the baseline and a default CO, emission
factor for the fossil fuel types that would be used, as follows:

EF, Equation (33
EFpy pry = 3.6 X BL,CO2,FF q (33)
NBL,FF
Where:
EFg rry = CO; emission factor for electricity generation with fossil fuels in
power plant(s) at the project site in the baseline in year y
(t CO2/MWh)
EFgy coz,rF = CO2 emission factor of the fossil fuel type that would be used for
power generation at the project site in the baseline (t CO2/GJ)
NBLFF = Efficiency of the fossil fuel power plant(s) at the project site in the

baseline

4.3.2.1.4.8. Step 1.8: Determination of EFgrig.cmy

149. EFgigcmy shall be determined as the combined margin CO, emission factor for grid
connected power generation in year y, calculated using the latest approved version of CEA
database.

4.3.2.2. Step 2: Determination of baseline emissions due to uncontrolled burning or
decay of biomass residues (BEgry)

150. The calculation of baseline emissions due to uncontrolled burning or decay of biomass
residues is optional and non-obligated entities can decide whether to include these emission
sources or not. If non-obligated entities wish to include these emission sources, the procedure
below shall be followed, and emissions from combustion of biomass residues under the
project activity shall be also be determined. Otherwise, this section does not need to be
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applied and project emissions do not need to include emissions from the combustion of
biomass residues under the project activity.

151. Baseline emissions due to uncontrolled burning or decay of biomass residues are only
determined for those categories of biomass residues for which B1, B2 or B3 has been
identified as the baseline scenario.

152. The emissions are determined separately for biomass residues categories for which
scenarios B1 and B3 (aerobic decay or uncontrolled burning) apply, and for biomass residues
categories for which scenario B2 (anaerobic decay) apply:

BEgr,y = BEpr1/B3,y + BEpr B2y Equation (34)

Where:
BEgg, = Baseline emissions due to uncontrolled burning or decay of
biomass residues in year y (t COy)
BEgRr g1/8B3,y = Baseline emissions due to aerobic decay or uncontrolled burning
of biomass residues in year y (t COy)
BEgR B2,y = Baseline emissions due to anaerobic decay of biomass residues in

yeary (t CO,)

4.3.2.2.1. Step 2.1: Determination of BEgrg1/3y

153. For the biomass residues categories, for which the most likely baseline scenario is either
that the biomass residues would be dumped or left to decay under mainly aerobic conditions
(B1), or burnt in an uncontrolled manner without utilizing them for energy purposes (B3),
baseline emissions are calculated assuming, for both scenarios (aerobic decay and
uncontrolled burning), that the biomass residues would be burnt in an uncontrolled manner.

154. Baseline emissions are calculated as follows:

Equation (35
BEgpRr1/B3y = GWPcps X 2 BRyg1/B3,y X NCVyyyy X EFgppy a (35)
n

Where:
BEgR B1/B3,y = Baseline emissions due to aerobic decay or uncontrolled burning
of biomass residues in year y (t COy)
GW P4 = Global warming potential of methane valid for the commitment
period (t CO2/t CH.)
BR, /B3y = Amount of biomass residues category n used in the project
plant(s) included in the project boundary in year y for which B1 or
B3 has been identified as the baseline scenario (tonnes on dry-
basis)
NCVy,, = Net calorific value of the biomass residues category n in year y
(GJ/tonnes on dry-basis)
EFgRrny = CHa emission factor for uncontrolled burning of the biomass
residues category n during the year y (t CH4/GJ)
n = Categories of biomass residues
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155. To determine the CH. emission factor, non-obligated entites may undertake
measurements or use referenced default values.

156. Inthe absence of more accurate information for NCVeggr,ny and EFgrny?®, a default value of
0.0027 tCH4/ tbiomass is recommended27, adjusted by a conservativeness factor (i.e. 0.73)
to address the high level of uncertainty. In this case, an emission factor of 0.001971 tCHa/t
biomass should be used.

4.3.2.2.2. Step 2.2: Determination of BEgrg2y

157. For the biomass residues categories, as described in the biomass residues categories
table, for which the most likely baseline scenario is that the biomass residues would decay
under clearly anaerobic conditions (case B2), non-obligated entities shall calculate baseline
emissions using the latest approved version of BM-T-011. The variable BEcha,swos,y calculated
by the tool corresponds to BEgrs2y in this methodology. The non-obligated entites shall use
as waste quantities prevented from disposal (W,x) in the tool, those quantities of biomass
residues (BRng2y) for which B2 has been identified as the baseline scenario.

158. The determination of BRng2y shall be based on the monitored amounts of biomass
residues used in power plants included in the project boundary. Where all biomass residues
with the baseline scenario B2 come from one particular source, the monitored quantities of
biomass residues used from that source in the project plant (BRejny) can be directly used.
Where only parts of the biomass residues from one source would be dumped and left to decay
under clearly anaerobic conditions (B2), an allocation shall be made as provided for the
project activity in the ICM-PDD. The allocation shall be made in a conservative manner and
consistent with the guidance provided before for BRgLnpy. The non-obligated entities shall
specify and justify in the ICM-PDD in a transparent manner how the relevant allocations
should be made and how to determine BRy g2, for the relevant biomass residue category n
based on the monitored quantities. The approaches used shall be consistent with the
identified baseline scenario and reflect the particular situation of the underlying project activity.

4.3.3. If biomass is used in heat generation equipment

159. Baseline emissions include CO; emissions from fossil fuel combustion in the heat
generation equipment in the absence of the project activity and, if included in the project
boundary, CH,; emissions from the treatment of biomass in the absence of the project activity:

BE, = BEyg,y + BEgg Equation (36)
Where:

BE, = Baseline emissions during the year y (tCOze/yr)

BEyq, = Baseline emissions from fossil fuel combustion for heat generation in the

heat generation equipment in year y (tCO2/yr)

BEgg, = Baseline emissions due to uncontrolled burning or decay of the biomass
residues in year y (tCO2ze/yr)

26 2006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.
27 2006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.
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4.3.3.1. Baseline emissions from fossil fuel combustion for heat generation (BEwc,y)

160. Baseline emissions from fossil fuel combustion in the heat generation equipment are
determined as follows:

BE.. = HGpj piomassy X EFrr,cozy Equation (37)
HG)y —
Y 77heatf,FF
Where:
BE g, = Baseline emissions from fossil fuel combustion for heat generation in the

heat generation equipment in year y (tCOze/yr)

= Incremental heat generated with biomass used as a result of the project

HGP ,biomass,
! g activity during the year y (GJ/yr)

EFppcozy = CO2 emission factor of the fossil fuel type displaced by biomass for the
year y (tCO2e/GJ)
Mhoat FF = Average net efficiency of the heat generation equipment if fired with fossil

fuels in the baseline (ratio)

4.3.3.1.1. Determination of EFrrco2y

161. For the purpose of determining EFerco2y, @S a conservative approach, the least carbon
intensive fuel type (i.e. the fuel type with the lowest CO2 emission factor per GJ) shall be used
among the fossil types used in the baseline heat generation equipment at the project site
during the most recent three years prior to the implementation of the project activity and the
fossil fuel types used in the heat generation equipment at the project site during the yeary.

162. The average net efficiency of the heat generation equipment if fired with fossil fuels in the
baseline shall be determined using the latest approved version of “BM-T-006: Determining
the baseline efficiency of thermal or electric energy generation systems”.

4.3.3.1.2. Determination of HGpjpiomass,y

163. The determination of HGpj piomassy depends on whether only fossil fuels would be used for
heat generation in the absence of the project activity (case A) or whether along with fossil
fuels some biomass also would be used in the absence of the project activity (case B).

164. The guidance under case A should be followed if:

a) No biomass has been used for heat generation at the project site during the most
recent three years prior to the implementation of the project activity; and

b) The most plausible baseline scenario is that heat would continue to be generated
only with fossil fuels.

165. The guidance under case B should be followed if:
Biomass has already been used in heat generation equipment for heat generation at the
project site prior to the implementation of the project activity; and
The most plausible baseline scenario is that heat would continue to be generated partly
with fossil fuels and partly with biomass.
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4.3.3.1.2.1. Case A: No use of biomass for heat generation in the absence of the project
activity

166. In this case, HGpjpiomassy COrresponds to the total quantity of heat generated from firing
biomass (HGPJ,biomass,yz HGPJ,biomass,total,y)-

167. HGpjpiomass,otaly IS determined based on the fraction of biomass that are used for heat
generation in the heat generation equipment, taking into account all biomass types k and fossil
fuel types i fired in the project heat generation equipment during a year y, as follows:

Z BF,, x NCV, Equation (38)
K

X
> BF., xNCV, + > FC, xNCV,
k i

HGP],biomass,total,y = HGP],total,y

Where:

= Total heat generated from firing biomass in all heat generation equipment

HGp],b' Jtotal,
omassiorany at the project site during the year y (GJ/yr)

HGpj torary = Total heat generated in the heat generation equipment at the project site,
using both biomass and fossil fuels, during the year y (GJ/yr)

BF,, = Quantity of biomass types k fired in all units of heat generation
equipment at the project site during the year y (tons of dry matter or
litre)2®

NCV, = Net calorific value of the biomass types k (GJ/ton of dry matter or
GJllitre)

FC, = Quantity of fossil fuel types i fired in all heat generation equipment at the
project site during the year y (mass or volume unit)2°

NCV. = Net calorific value of the fossil fuel types i (GJ/mass or volume unit)

2

4.3.3.1.2.2. Case B: Use of some biomass for heat generation in the absence of the
project activity

168. In this case, only the use of biomass beyond historical levels should be attributed to the
ICM project activity. Hence, HGp; biomass,y refers to the additional (i.e. additional to the baseline
scenario) quantity of heat generated from the combustion of biomass, as a result of the ICM
project activity.

169. As the level of biomass use in the absence of the project activity is associated with
significant uncertainty, use, as a conservative approach, for HGpj piomassy the minimum value
among the following two options:

(9) The difference between the total quantity of heat generated from biomass in all
heat generation equipment at the project site in the year y (HGpj biomass,totaly) and

28 Use tons of dry matter for solid biomass and for biogas the volume shall be referred to Normal
Temperature and Pressure conditions (NTP).
29 Use a mass unit for solid fuels and a volume unit for liquid and gaseous fuels.
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the highest annual historical heat generation with biomass among the most recent
three years prior to the implementation of the project activity, as follows:

HGP],biomass,y = HGP],biomass,total,y - Equation (39)

MAX{H Gbiomass,historic,n; HGbiomass,historic,n— 17 HGbiomass,historic,n— 2}

Where:

= Incremental heat generated with biomass used as a result of the project

HGP ,biomass,
! g activity during the year y (GJ/yr)

= Total heat generated from firing biomass in all heat generation equipment

HGP ,biomass,total,
! oty at the project site during the year y (GJ/yr)

= Historical annual heat generation from firing biomass in the heat

HGbiomass,historic,n N . . . .
generation equipment at the project site during the year n (GJ/yr)

n = Year prior to the implementation of the project activity

(h) The difference between the total quantity of heat generated from biomass in all
heat generation equipment in the yeary (HGpjpiomasstotay) @and the total heat
generation during the yeary (HGpjwmy) multiplied with the highest historical
fraction of heat generation with biomass residues from the most recent three years,
as follows:

HGP],biomass,y = HGP],biomass,total,y - HGP],total,y X Equation (40)

MAX {chiomass,historic,n . HGbiomass,historic,n—l . HGbiomass,historic,n—Z}
) )
HGtotal,historic,n HGtotal,historic,n—l HGtotal,historic,n—Z

Where:

= Incremental heat generated with biomass used as a result of the

HGP],biomass,
g project activity during the year y (GJ/yr)

= Total heat generated from firing biomass in all heat generation

HGp],b‘ Jtotal,
fomasstotaty equipment at the project site during the year y (GJ/yr)

= Total heat generated in heat generation equipment at the project site,

HGP], otal,
oy using both biomass and fossil fuels, during the year y (GJ/yr)

= Historical annual heat generation from using biomass in heat

HGbiomass,historic,n N . . . !
generation equipment at the project site during the year n (GJ/yr)

HG a1 pistoricn = Historical annual total heat generation, from using biomass and fossil
fuels, in heat generation equipment at the project site during the year n
(GJlyr)

n = Year prior to the implementation of the project activity

170. The historical fraction of heat generation with biomass can be determined based on the
quantities of biomass types k and fossil fuel types i used historically in the heat generation
equipment operated at the project site, as follows:

BE xNCV Equation (41)
HGbiomass,historic,n _ Zk: o “

HGtotal,historic,n B Z BFk,n X NCVk + Z FCi,n X NCVi
k i
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Where:

HGbiomass,historic,n

HG =

total,historic,n

BFy, =
NCV, =

FC,; =

Ln

NCV, =

n =

Historical annual heat generation from using biomass in heat generation
equipment at the project site during the year n (GJ/yr)

Historical annual total heat generation, from using biomass and fossil
fuels, in heat generation equipment at the project site during the year n
(GJlyr)

Quantity of biomass types k used in all heat generation equipment at the
project site during the historical year n (tons of dry matter or litre)28

Net calorific value of the biomass types k (GJ/ton of dry matter or
GJllitre)

Quantity of fossil fuel types i fired in all heat generation equipment at the
project site during the historical year n (mass or volume unit)2°

Net calorific value of the fossil fuel types i (GJ/mass or volume unit)

Year prior to the implementation of the project activity

4.3.3.2. Baseline emissions due to uncontrolled burning or decay of the biomass

residues (BEgry)

171. If included in the project boundary, baseline emissions due to uncontrolled burning or
decay of the biomass residues (BEgr,y) shall be determined consistently with the most
plausible baseline scenario for the use of the biomass residues, following the procedures for
the respective baseline scenario, as outlined below. Where different baseline scenarios apply
to different types or quantities of biomass residues, the procedures as outlined below should
be applied respectively to the different quantities and types of biomass residues.

172. For this purpose, determine for each biomass residue types k the quantity of biomass
residue used for heat generation as a result of the project activity (BRpjky) as follows:

a) Ifno biomass has been used for heat generation at the project site during the most
recent three years prior to the implementation of the project activity and if the most
plausible baseline scenario is that heat would continue to be generated only with
fossil fuels, use BRpsky = BRk,y for all biomass residue types k;

b) If only one type of biomass residue k has been used for heat generation at the
project site prior to the implementation of the project activity and if only this type of
biomass residue is used during the yeary after implementation of the project
activity, use for BRp;xy the product of the quantity of biomass residue types k fired
in all heat generation equipment at the project site during the year y (BRxy) and the
fraction of heat generated with biomass residues as a result of the project activity,

as follows:

BRP],k,y = BRk,y X

Where:

BRP],k,y -

BRy, =

BM ENO0O1.00X

HGpjpiomass,y Equation (42)

HGP],biomass,total,y

Quantity of biomass residue types k used for heat generation as a result
of the project activity during the year y (tons of dry matter or litre)?®

Quantity of biomass residue types k fired in all units of heat generation
equipment at the project site during the year y (tons of dry matter or
litre)?8
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= Incremental heat generated with biomass used as a result of the project

HGP ,biomass,
! g activity during the year y (GJ/yr)

= Total heat generated from firing biomass residues in all heat generation

HGP],biomass,total,y A . . .
equipment at the project site during the year y (GJ/yr)

c) In all other cases (use of more than one type of biomass residue), determine
BRp;ky based on the specific circumstances of the project activity, thereby ensuring
that the total quantity of all biomass residues types k used for heat generation as a
result of the project activity is related to the increase in heat generation from
biomass as a result of the project activity, as follows:

HGpj piomass,y Equation (43)

HGP],biomass,total,y

ZBRP]'k'y X NCVk = ZBRk’y X NCVk X
k k

Where:
BRp = Quantity of biomass residue types k used for heat generation as a result
of the project activity during the year y (tons of dry matter or litre)28
BR,, = Quantity of biomass residue types k fired in all units of heat generation
equipment at the project site during the year y (tons of dry matter or litre)?8
NCV, = Net calorific value of the biomass residue types k (GJ/ton of dry matter or

GJllitre)

= Incremental heat generated with biomass used as a result of the project

HGP ,biomass,
! g activity during the year y (GJ/yr)

HGp) piomassotaly = Total heat generated from firing biomass residues in all heat generation
equipment at the project site during the year y (GJ/yr)
4.3.3.2.1. Aerobic decay or uncontrolled burning of the biomass residues (cases B1 and
B3)

173. If the most likely baseline scenario for the use of the biomass residues is either that the
biomass residues would be dumped or left to decay under mainly aerobic conditions (case B1
as described in BM-T-010) or burnt in an uncontrolled manner without utilizing them for energy
purposes (case B3), baseline emissions are calculated assuming, for both scenarios viz.,
natural decay and uncontrolled burning, that the biomass residues would be burnt in an
uncontrolled manner.

174. Baseline emissions due to uncontrolled burning or decay of the biomass residues are
calculated as follows:

Equation (44
BEgry = GWPcps X Z BRpj .y X NCV X EFyyrning crak,y a (44)
3

Where:
BEgy,, = Baseline emissions due to uncontrolled burning or decay of the biomass
residues in year y (tCOzelyr)
GWP,yy = Global Warming Potential of methane valid for the commitment period
(tCO2e/tCHa)
BRp; k. = Quantity of biomass residue types k used for heat generation as a result

of the project activity during the year y (tons of dry matter or litre)28
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NCV, = Net calorific value of the biomass residue types k (GJ/ton of dry matter or
GJllitre)

= CHas emission factor for uncontrolled burning of the biomass residue

EFb ing,CH4,k,
e g types k during the year y (tCH4/GJ)

k = Types of biomass residues for which the identified baseline scenario is
B1 or B3 as described in “BM-T-010: Project and leakage emissions from
biomass”

175. To determine the CH, emission factor, non-obligated entities may undertake
measurements or use referenced default values.

176. In the absence of more accurate information for NCVeggrny and EFpuring.cHaxy’’, a default
value of 0.0027 t CH4/ t biomass is recommended,®! adjusted by a conservativeness factor
(i.e. 0.73) to address the high level of uncertainty. In this case, an emission factor of 0.001971
t CH4/t biomass should be used.

4.3.3.2.2. Anaerobic decay of the biomass residues (case B2)

177. If the most likely baseline scenario for the use of the biomass residues is that the biomass
residues would decay under clearly anaerobic conditions (case B2 as described in BM-T-
010), non-obligated entities shall calculate baseline emissions using the latest approved
version of BM-T-011 The variable BEchs,swos,y calculated by the tool corresponds to BEgry in
this methodology. Use as waste quantities prevented from disposal (W) in the tool those
guantities of biomass residues (BRp;ky) for which B2 as described in BM-T-010 has been
identified as the most plausible baseline scenario.

4.3.3.2.3. Use for energy or feedstock purposes (cases B4 or B5)

178. The biomass residues would not decay or be burnt in an uncontrolled manner and
BEBR,y =0.

4.4. Project Emissions

4.4.1. If biomass is used to generate both heat and electricity

179. Project emissions are calculated as follows:

PEy, = PEgiomas,y + PEpry + PEgr1,y + PEgroy + PEcpry + PEpgay Equation (45)
Where:
PE, = Project emissions in year y (t CO2)
PEgiomass,y = Project emissions associated with the biomass and biomass residues in
yeary (t CO2)
PEgg, = Emissions during the year y due to fossil fuel consumption at the project
site (t CO2)

30 2006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.
31 2006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.
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PEgpiy = Emissions during the year y due to grid electricity imports to the project

site (t CO2)
PEGra, = Emissions due to a reduction in electricity generation at the project site in
yeary (t CO2)
PE g, = Emissions from the combustion of biomass during the year y (t COze)
PEgca, = Emissions from the production of biogas in year y (t COze)

4.4.1.1. Determination of PEgiomass,y

180. PEsgiomassy shall be determined by applying the provisions form BM-T-010 and involve the
following emission sources:

a) Project emissions resulting from the cultivation of biomass in a dedicated plantation of
an ICM project activity that uses biomass (PEzc);

b) Project emissions resulting from the transportation of biomass (PEgrT);
c) Project emissions resulting from the processing of biomass (PEgp);

d) Project emissions resulting from the transportation of biomass residues (PEzgrr) if the
project consumes biomass residues;

e) Project emissions resulting from the processing of biomass residues (PEgre) if the
project consumes biomass residues.

4.4.1.2. Determination of PEFry
181. The following emission sources shall be included in determining PEgry:

(a) Emissions from on-site fossil fuel consumption for the generation of electric power and
heat. This includes all fossil fuels used at the project site in heat generators (e.qg.
boilers) for the generation of electric power and heat; and

(b) Emissions from on-site fossil fuel consumption of auxiliary equipment and systems
related to the generation of electric power and heat. This includes fossil fuels required
for the operation of auxiliary equipment related to the power and heat plants (e.g. for
pumps, fans, cooling towers, instrumentation and control, etc.) which are not
accounted in (a) above.

182. The latest approved version of BM-T-002 shall be used to calculate PEgry. All combustion
processes j as described in the two bullets above should be included.

183. Fossil fuels required for the operation of equipment related to on-site or off-site
preparation, storage, processing and transportation of fuels and biomass and/or biomass
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residues (e.g. for mechanical treatment of the biomass, conveyor belts, driers, palletisation,
shredding, briquetting processes, etc.) shall be treated under PEgiomass.y-

Box 9. Non-binding best practice example 9: Emissions due to fossil fuel consumption

Non-obligated entities should determine the project emissions due to fossil fuel consumption taking
into account the on-site fossil fuel consumption for the generation of electric power and heat, and on-
site fossil fuel consumption of auxiliary equipment and systems related to the generation of electric
power and heat.

Example - A project activity that utilizes fossil fuels purchased from the market as auxiliary fuel for the
generation of electric power and heat.

The quantities of fossil fuel purchased are monitored continuously using mass or volume meters and
cross-checked with invoices that can be identified specifically for the proposed ICM project activity.

4.41.3. Determination of PEGryy

184. If electricity is imported from the grid to the project site during yeary, corresponding
emissions should be accounted for as project emissions, as follows:

PEGRl,y = EFEG,GR,y X ELP],imp,y Equation (46)

Where:
PEgpi, = Emissions during the year y due to grid electricity imports to the project
site (t CO2)
ELp} imp,y = Project electricity imports from the grid in year y (MWh)
EF g Ry = Grid emission factor in year y (t CO2/MWh)

4.4.1.4. Determination of PEcrzy

185. If ELpgiancero,y < ELpLrpoy (Step 3.3.2) of ELygiancerry < ELppry (Step 4.2.2), the
amount of electricity generated on-site in the baseline is higher than the amount of electricity
generated in the project scenario. In such cases, it is assumed that an equivalent amount of
electricity is generated during year y in order to offset this reduction in electricity generation
at the project site. Corresponding emissions should be accounted as project emissions as
follows:

PEGRray = EFggery X ELpjoffsety Equation (47)

Where:
PEGRay = Emissions due to a reduction in electricity generation at the project site in
yeary (tCO2)
EFgc6ry = Grid emission factor in year y (tCO2/MWh)
ELpjoffsety = Electricity that would be generated in the baseline that exceeds the

generation of electricity during year y (MWh)
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4.41.5. Determination of PEcsry

186. If non-obligated entities chose to include emissions due to uncontrolled burning or decay
of biomass residues (BEcgry) in the calculation of baseline emissions, then emissions from
the combustion of this category of biomass residues have also to be included in the project
scenario. Otherwise, this emission source may be excluded. Corresponding emissions are
calculated as follows:

Equation (48
PEcpry = GWPcya X EFcyapr X Z BRpjny X NCVggpy a (48)
n

Where:
PE g, = Emissions from the combustion of biomass residues during the year y
(tCO2e)
GWPcys = Global Warming Potential of methane valid for the commitment period
(tCO2/tCHa4)
EFcyapr = CHa emission factor for the combustion of biomass residues in the

project plant (tCH4/GJ)

BRp ., = Quantity of biomass residues of category n used in the ICM project
activity in year y (tonnes on dry-basis)

NCVgrny = Net calorific value of biomass residue of category n in year y (GJ/tonne
on dry-basis)

187. To determine the CH4 emission factor (EFchsagr), Non-obligated entities may conduct
measurements at the plant site or use IPCC default values, as provided in Table 4 below. The
uncertainty of the CH4 emission factor is in many cases relatively high. In order to reflect this
and for the purpose of providing conservative estimates of emission reductions, a
conservativeness factor of 1.37 is applied to the CH4 emission factor.

Table 4. Default CH4 emission factors for combustion of biomass residues®
Default emission Assumed
factor (kg CH4 / TJ) uncertainty
Wood waste 30 300%
Sulphite lyes (Black Liquor) 3 300%
Other solid biomass residues 30 300%
Liguid biomass residues 3 300%

4.41.6. Determination of PEsczy

188. In case the project includes biogas, the consideration of project emissions associated with
the production of biogas depends on the selected baseline scenario for biogas and whether
the biogas is sourced from a registered ICM project activity according to the following
provisions:

a) In case the biogas is provided by a registered ICM project activity, the project emissions
will be covered in the PDD of the registered ICM project activity;

32 2006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.
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b) In case the biogas is not provided by a registered ICM project activity:

i. If baseline scenario BG1 is selected, the project emissions should be included in
this proposed ICM project activity. The emission source shall include project
emissions from physical leakage of methane from the anaerobic digester, from
treatment of wastewater effluent from the anaerobic digester (where applicable),
and from land application of sludge (where applicable). The estimation of these
emission sources shall follow the procedures for project emission of BM-T-008.

ii. In case of baseline scenario BG2 and/or BG3, no project emissions need to be
included.

4.4.2. If biomass is used to generate electricity in power-only plant

Project emissions are calculated as follows:

PEy = PEBiomass,y + PEFF,y + PECBR,_’Y + PEBGZ,y Equation (49)

Where:

PE, = Project emissions during year y (t CO.e)

PEgiomass,y = Pro_ject er_nissions associated with the biomass and biomass
residues in yeary (t COy)

PEgg.y = Emissions during the year y due to fossil fuel consumption for the
generation of electricity, including auxiliary equipment (t CO)

PEcgry = Emissions from the combustion of biomass residues during the
year y (t COze)

PEpgGyy = Emissions from the production of biogas in year y (t CO2e)

4421 Determ|nat|0n Of PEBiomass,y

PEsiomassy Shall be determined by following the step 4.4.1.1.

4.4.2.2. Determination of PErr,

4.4.2.3.

4424,

PEkrr, shall be determined by following the step 4.4.1.2.
Determination of PEcery

PEcer, shall be determined by following the step 4.4.1.5.
Determination of PEgcay

PEgc2y shall be determined by following step 4.4.1.6.
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4.4.3. If biomass is used in heat generation equipment

194. For the purpose of determining GHG emissions of the ICM project activity, non-obligated
entites shall include the following emissions sources:

a) Emissions associated with biomass and biomass residues;

b) Emissions from fossil fuel consumption at the project site related to the generation of
heat;

¢) Emissions from grid-connected fossil fuel power plants in the electricity system for any
electricity that is imported from the grid;

d) If applicable, CH4 emissions from combustion of biomass residues for heat generation
at the project site;

e) If applicable, emissions from anaerobic treatment of wastewater originating from the
treatment of the biomass prior to combustion;

195. Project emissions are calculated as follows:

PE, = PEpiomassy + PErry + PEgcy + PEcpry + PEpg y Equation (50)

PE, = Project emissions during the year y (tCO2/yr)

PEgiomass,y = Emissions associated with the biomass and biomass residues in
yeary (t CO,)

PEgg.y = Emissions from on-site fossil fuel combustion at the project site in
year y (tCOxfyr)

PEgc,y = Emissions from on-site electricity consumption at the project site in
year y (tCOxfyr)

PEcgry = Emissions from combustion of biomass in the heat generation

equipment in year y (tCO.elyr)
PEpg,y = Emissions from the production of biogas in year y (tCOze/yr)

4.4.3.1. Emissions associated with the biomass and biomass residues (PEgiomass.y)

196. PEsiomassy Shall be determined by following the step 4.4.1.1.

4.4.3.2. Emissions from on-site fossil fuel combustion (PErry)

197. PErryshall be determined by following 4.4.1.2.

4.4.3.3. Emissions from on-site electricity consumption (PEgcy)

198. Emissions from on-site electricity consumption for auxiliary operation of the project plant
are calculated as follows is determined based on the provisions of the BM-T-003.

199. The Grid emission factor (EFg4iay) shall be determined in accordance with the latest
approved version of the CEA database.

200. Electricity required for the operation of equipment related to the on-site or off-site
preparation, storage, processing and transportation of fuels and biomass or biomass residues
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(e.g. for mechanical treatment of the biomass or biomass residues, conveyor belts, driers,
pelletization, shredding, briquetting processes, etc.) shall be treated under PEBiomass,y.

4.4.34. Emissions from combustion of biomass residues in the heat generation
equipment (PEcgry)

201. PEcgryshall be determined by following 4.4.1.5.
Equation (51)

4.4.35. Emissions from the production of biogas in year y (PEgc,)

202. In case the project includes biogas the consideration of project emissions associated with
the production of biogas depends on the selected baseline scenario for biogas and whether
the biogas is sourced from a registered ICM project activity according to the following
provisions:

® In case the biogas is provided by a registered ICM project activity, the project
emissions will be covered in the PDD of the registered ICM project activity;

)] In case the biogas is not provided by a registered ICM project activity:

() If baseline scenario BG1 is selected, project emissions shall be included in
this proposed ICM project activity. The emission source shall include project
emissions from physical leakage of methane from the anaerobic digester,
from treatment of wastewater effluent from the anaerobic digester (where
applicable), and from land application of sludge (where applicable). The
estimation of these emission sources shall follow the procedures for these
sources as identified in the project emissions section of BM-T-008;

(i)  In case of baseline scenario BG2 and/or BG3, no project emissions need to
be included.

45. Leakage
45.1. If biomass is used to generate both heat and electricity

And

4.5.2. If biomass is used to generate electricity in power-only plant

203. Leakage emissions shall be calculated according to BM-T-010. When doing so, the non-
obligated entities shall indicate in the PDD which emission sources are included. If emission
sources are not included, the non-obligated entities shall provide proper justifications in the
PDD.

204. Inthe case that negative overall emission reductions arise in a year through application of
the leakage emissions, the carbon credit certificates (CCCs) are not issued to non-obligated
entities for the year concerned and in subsequent years, until emission reductions from
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subsequent years have compensated the quantity of negative emission reductions from the
year concerned.®3

4.5.3. If biomass is used in heat generation equipment

205. For project activities utilizing biomass and/or biomass residues, the BM-T-010 shall be
applied to determine the leakage. Non-obligated entities shall indicate in the PDD which
leakage sources are included. If emission sources are not considered, the non-obligated
entities shall provide proper justification in the PDD.

206. Inthe case that negative overall emission reductions arise in a year through application of
the leakage emissions, CCCs are not issued to non-obligated entities for the year concerned
and in subsequent years, until emission reductions from subsequent years have compensated
the quantity of negative emission reductions from the year concerned. For example, if
negative emission reductions of 30 tCO2. occur in the year t and positive emission reductions
of 100 tCOgze occur in the year t+1, only 70 CCCs are issued for the year t+1.

4.6. Emission reductions

207. Emission reductions are calculated as follows:

ER, = BE, — PE,, — LE,, Equation (52)
Where:

ER, = Emissions reductions in year y (t CO2)

BE, = Baseline emissions in year y (t COz2)

PE, = Project emissions in year y (t COz2)

LE = Leakage emissions in year y (t CO2)

y

4.7. Data and Parameters not monitored

Data / Parameter table 1.

Data / Parameter: Biomass categories and quantities used for the selection of the
baseline scenario selection and assessment of additionality

Data unit: — Category (i.e. bagasse, rice husks, empty fruit bunches, etc.);

— Source (e.g. produced on-site, obtained from an identified biomass
residues producer, obtained from a biomass residues market, from
dedicated plantations etc.);

— Fate in the absence of the ICM project activity (scenarios B);

— Use in the project scenario (scenarios P);

— Quantity (tonnes on dry-basis)

33 For example, if negative emission reductions of 30 tCOze occur in the year t and positive emission
reductions of 100 tCOze occur in the year t+1, only 70 CCCs are issued for the year t+1.
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Description:

Explain and document transparently in the ICM-PDD, which quantities
of which biomass categories are used in which installation(s) under the
ICM project activity and what is their baseline scenario. Include the
quantity of each category of biomass (tonnes). For the selection of the
baseline scenario and demonstration of additionality, at the validation
stage, an ex ante estimation of these quantities should be provided

Source of data:

On-site assessment of biomass categories and quantities

Measurement
procedures (if any):

Any comment:

This parameter is related to the procedure for the selection of the
baseline scenario selection and assessment of additionality

Data / Parameter table 2.

Data / Parameter:

BRHIsT,nx

Data unit:

tonnes on dry-basis

Description:

Quantity of biomass residues of category n used for power or heat
generation at the project site in year x prior the date of submission of
the PDD for validation of the ICM project activity (tonnes on dry-basis)
prior the time of submission of the PDD for validation of the ICM
project activity

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight or volume meters. Adjust for the moisture content in order
to determine the quantity of dry biomass. The quantity shall be cross-
checked with the quantity of heat generated and any fuel purchase
receipts (if available). In case of volume meters use the fuel density to
convert the measurement to mass basis

Any comment:

Biogas should be included as appropriate if applicable (in which case
convenient units such as m® should be used)

Data / Parameter table 3.

Data / Parameter:

BRn,h,x

Data unit:

tonnes on dry-basis

Description:

Quantity of biomass residues of category n used in heat generator h in
year X (tonnes on dry-basis)

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight or volume meters. Adjust for the moisture content in order
to determine the quantity of dry biomass. The quantity shall be cross-
checked with the quantity of heat generated and any fuel purchase
receipts (if available)

Any comment:

Biogas should be included as appropriate if applicable (in which case
convenient units such as m3 should be used)

Data / Parameter table 4.

Data / Parameter:

FFf,h,x

Data unit:

mass or volume unit/yr

Description:

Quantity of fossil fuel type f fired in heat generator h in year x (mass or
volume unit/yr)

Source of data:

On-site measurements
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Measurement
procedures (if any):

Use weight or volume meters. Adjust for the moisture content in order
to determine the quantity of dry biomass. The quantity shall be cross-
checked with the quantity of heat generated and any fuel purchase
receipts (if available). In case of volume meters use the fuel density to
convert the measurement to mass basis

Any comment:

Data / Parameter table 5.

procedures (if any):

Data / Parameter: HGhn x

Data unit: GJ

Description: Net quantity of heat generated in heat generator h in year x (GJ/yr)
Source of data: On-site measurements

Measurement This parameter should be determined as the difference of the enthalpy

of the heat (steam or hot water) generated by the heat generators(s) [in
the ICM project activity, monitored during year y,] minus the enthalpy of
the feed-water, the boiler blow-down and any condensate return. The
respective enthalpies should be determined based on the mass (or
volume) flows, the temperatures and, in case of superheated steam, the
pressure. Steam tables or appropriate thermodynamic equations may be
used to calculate the enthalpy as a function of temperature and pressure

Any comment:

In absence of temperature and pressure records, use the default values
from equipment as reference

Data / Parameter table 6.

Data / Parameter:

HGBR,cePoOx,ij

procedures (if any):

Data unit: GJ

Description: Quantity of heat used in heat engine i/j in year x (GJ)

Source of data: On-site measurements

Measurement This parameter should be determined as the difference of the enthalpy

of the process heat (steam or hot water) generated by the heat
generators(s) [in the ICM project activity, monitored during year y,] minus
the enthalpy of the feed-water, the boiler blow-down and any condensate
return. The respective enthalpies should be determined based on the
mass (or volume) flows, the temperatures and, in case of superheated
steam, the pressure. Steam tables or appropriate thermodynamic
equations may be used to calculate the enthalpy as a function of
temperature and pressure

Any comment:

Data / Parameter table 7.

Data / Parameter:

HGgR,cGPOx,ij

Data unit:

GJ

Description:

Quantity of process heat extracted from the heat engine i/j in year x
(GJ)

Source of data:

On-site measurements
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Measurement
procedures (if any):

This parameter should be determined as the difference of the enthalpy
of the process heat (steam or hot water) supplied to process heat loads
in the ICM project activity minus the enthalpy of the feed-water, the boiler
blow-down and any condensate return to the heat generators. The
respective enthalpies should be determined based on the mass (or
volume) flows, the temperatures and, in case of superheated steam, the
pressure. Steam tables or appropriate thermodynamic equations may be
used to calculate the enthalpy as a function of temperature and pressure.

Any comment:

Data / Parameter table 8.

Data / Parameter:

ELBRr,cePo,x,ij

procedures (if any):

Data unit: MWh

Description: Quantity of electricity generated in heat engine i/j in year x (MWh)
Source of data: On-site measurements

Measurement Electricity meters

Any comment:

Data / Parameter table 9.

Data / Parameter:

Px

Data unit:

Use suitable units, as appropriate

Description:

Quantity of the main product of the production process (e.g. sugar
cane, rice) produced in year x from plants operated at the project site

Source of data:

On-site measurements

Measurement
procedures (if any):

Any comment:

procedures (if any):

Data / Parameter table 10.
Data / Parameter: CAPHGh
Data unit: GJ/h
Description: Baseline capacity of heat generator h (GJ/h)
Source of data: On-site measurements or reference plant design parameters
Measurement This parameter should reflect the design maximum heat generation

capacity (in GJ/h) of the baseline heat generator h. It should be based
on the installed capacity of the heat generator. Non-obligated entities
should document transparently and justify in the ICM-PDD how this
parameter was determined

Any comment:

Data / Parameter table 11.

Data / Parameter: CAPeccaii
Data unit: MW
Description: Baseline electricity generation capacity in on-site and off-site plants in

year y of cogeneration-type heat engine i.
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Source of data:

On-site measurements or reference plant design parameters

Measurement
procedures (if any):

This parameter should reflect the design maximum electricity
generation capacity (in MW) of the baseline heat engines i and j. It
should be based on the installed capacity of the heat engines. Non-
obligated entities should document transparently and justify in the ICM-
PDD how this parameter was determined

Any comment:

Data / Parameter table 12.

Data / Parameter: CAPEGPo,
Data unit: MW
Description: Baseline electricity generation capacity of power-only-type heat engine

J

Source of data:

On-site measurements or reference plant design parameters

Measurement
procedures (if any):

This parameter should reflect the design maximum electricity
generation capacity (in MW) of the baseline heat engines i and j. It
should be based on the installed capacity of the heat engines. Non-
obligated entities should document transparently and justify in the ICM-
PDD how this parameter was determined.

Any comment:

procedures (if any):

Data / Parameter table 13.
Data / Parameter: LFChc h
Data unit: Ratio
Description: Baseline load factor of heat generator h (ratio)
Source of data: On-site measurements or reference plant design parameters
Measurement This parameter should reflect the maximum load factor (i.e. the ratio

between the ‘actual heat generation’ of the heat generator and its
‘design maximum heat generation’ along one year of operation) of the
baseline heat generator h, taking into account downtime due to
maintenance, seasonal operational patterns, and any other technical
constraints. Non-obligated entities should document transparently and
justify in the ICM-PDD how this parameter was determined (e.g. using
historical records)

Any comment:

Data / Parameter table 14.

procedures (if any):

Data / Parameter: HPRsL,i

Data unit: Ratio

Description: Baseline heat-to-power ratio of the heat engine i (ratio)
Source of data: On-site measurements or reference plant design parameters
Measurement

Any comment:
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Data / Parameter table 15.

procedures (if any):

Data / Parameter: LFCec.ca.i

Data unit: Ratio

Description: Baseline load factor of cogeneration-type heat engine i

Source of data: On-site measurements or reference plant design parameters
Measurement This parameter should reflect the maximum load factor (i.e. the ratio

between the ‘actual electricity generation’ of the heat engine and its
‘design maximum electricity generation’ along one year of operation) of
the baseline heat engine i or j. The actual electricity generation of the
heat engine should be determined taking into account downtime due to
maintenance, seasonal operational patterns, and any other technical
constraints. Non-obligated entities should document transparently and
justify in the ICM-PDD how this parameter was determined

Any comment:

Data / Parameter table 16.

procedures (if any):

Data / Parameter: LFCec.cc,

Data unit: Ratio

Description: Baseline load factor of power-only-type heat engine j

Source of data: On-site measurements or reference plant design parameters
Measurement This parameter should reflect the maximum load factor (i.e. the ratio

between the ‘actual electricity generation’ of the heat engine and its
‘design maximum electricity generation’ along one year of operation) of
the baseline heat engine i or j. The actual electricity generation of the
heat engine should be determined taking into account downtime due to
maintenance, seasonal operational patterns, and any other technical
constraints. Non-obligated entities should document transparently and
justify in the ICM-PDD how this parameter was determined

Any comment:

Data / Parameter table 17.
Data / Parameter: EFsL.cozFF
Data unit: tCO2/GJ
Description: CO2 emission factor of the fossil fuel type that would be used for

power generation at the project site in the baseline (t CO2/GJ)

Source of data:

Either conduct measurements or use accurate and reliable local or
national data where available. Where such data is not available, use
IPCC default emission factors (country-specific, if available) if they are
deemed to reasonably represent local circumstances. Choose the
value in a conservative manner and justify the choice

Measurement
procedures (if any):

Measurements shall be carried out at reputed laboratories and
according to relevant international standards

Any comment:

In case of plants existing before project implementation, the lowest
CO2 emission factor should be used in case of multi fuel plants

Data / Parameter table 18.
Data / Parameter: neLFr
Data unit: ratio

BM ENO0O1.00X

71




Description:

Efficiency of the fossil fuel power plant(s) at the project site in the
baseline

Source of data:

Either use the higher value among (a) the measured efficiency and (b)
manufacturer’s information on the efficiency;

Measurement
procedures (if any):

If measurements are conducted, use recognized standards for the
measurement of the heat generator efficiency, such as the “British
Standard Methods for Assessing the thermal performance of boilers for
steam, hot water and high temperature heat transfer fluids” (BS845).
Where possible, use preferably the direct method (dividing the net heat
generation by the energy content of the fuels fired during a
representative time period), as it is better able to reflect average
efficiencies during a representative time period compared to the indirect
method (determination of fuel supply or heat generation and estimation
of the losses). Document measurement procedures and results and
manufacturer’s information transparently in the ICM-PDD.

Any comment:

Data / Parameter table 19.

Data / Parameter:

NCVBR,n,x

Data unit:

GJ/tonnes on dry-basis

Description:

Net calorific value of biomass residues of category n in year x

Source of data:

Either conduct measurements or use accurate and reliable local or
national data where available. Where such data is not available, use
IPCC default net calorific values (country-specific, if available) if they
are deemed to reasonably represent local circumstances. Choose the
values in a conservative manner and justify the choice.

Measurement
procedures (if any):

Measurements shall be carried out at reputed laboratories and
according to relevant international standards.

Any comment:

The NCV is to be calculated for wet biomass as used in the heat
generator (i.e. deducting the energy used for the evaporation of the
water contained in the biomass residues). Biogas should be included
as appropriate if applicable (in which case convenient units such as
GJ/m?3 should be used).

Data / Parameter table 20.

Data / Parameter:

NCVFF,f,x

Data unit:

GJ/mass or volume unit

Description:

Net calorific value of fossil fuel type f in year x (GJ/mass or volume
unit)

Source of data:

Either conduct measurements or use accurate and reliable local or
national data where available. Where such data is not available, use
IPCC default net calorific values (country-specific, if available) if they
are deemed to reasonably represent local circumstances. Choose the
values in a conservative manner and justify the choice

Measurement
procedures (if any):

Measurements shall be carried out at reputed laboratories and
according to relevant international standards

Any comment:
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Data / Parameter table 21.

Data / Parameter: GWPcHa
Data unit: tCO2e/tCH4
Description: Global Warming Potential of methane valid for the commitment period

(tCO2/tCH4)

Source of data:

IPCC

Measurement
procedures (if any):

Shall be updated according to any future COP/MOP decisions

Any comment:

Data / Parameter table 22.

Data / Parameter:

Amount of fuel used in the heat generation equipment, if any

Data unit:

GJ

Description:

If any heat which is used for purposes other than power generation
(e.g. heat which is produced in boilers or extracted from the header to
feed thermal loads in the process) is generated during the crediting
period or was generated prior to the implementation of the project
activity, by any on-site or off-site heat generation equipment
connected to the project site, the amount of fuel used in the heat
generation equipment should be monitored and clearly differentiated
from any fuel used in the project activity. The following conditions
should be checked using this data:

e The implementation of the project activity does not influence
directly or indirectly the operation of the heat generation
equipment, i.e. the heat generation equipment would operate in
the same manner in the absence of the project activity; and

e The heat generation equipment does not influence directly or
indirectly the operation of the project plant, e.g. no fuels are
diverted from the heat generation equipment to the project plant

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight or volume meters. The quantity shall be cross-checked with
the quantity of electricity generated and any fuel purchase receipts (if
available)

Any comment:

This parameter is related to an applicability condition

Data / Parameter table 23.

Data / Parameter:

BRn,power-onIy,x

Data unit:

tonnes on dry-basis

Description:

Quantity of biomass residues of category n used in year X in power-
only plants which were used at the project site prior to the
implementation of the project activity

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight meters. Adjust for the moisture content in order to determine
the quantity of dry biomass. The quantity shall be cross-checked with
the quantity of heat generated and any fuel purchase receipts (if
available)
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Any comment:

Data / Parameter table 24.

Data / Parameter: BRnpx
Data unit: tonnes on dry-basis
Description: Quantity of biomass residues of category n used in year x in power

plant p

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight meters. Adjust for the moisture content in order to determine
the quantity of dry biomass. The quantity shall be cross-checked with
the quantity of heat generated and any fuel purchase receipts (if
available)

Any comment:

Data / Parameter table 25.

Data / Parameter:

FFm,px

procedures (if any):

Data unit: mass or volume unit/yr

Description: Quantity of fossil fuel type m fired in power plant p in year x

Source of data: On-site measurements

Measurement Use weight meters. Adjust for the moisture content in order to determine

the quantity of dry biomass. The quantity shall be cross-checked with
the quantity of heat generated and any fuel purchase receipts (if
available)

Any comment:

procedures (if any):

Data / Parameter table 26.
Data / Parameter: EGpx
Data unit: MWh/yr
Description: Net quantity of electricity generated in power plant p in year x
Source of data: On-site measurements
Measurement Use calibrated electricity meters

Any comment:

Data / Parameter table 27.

Data / Parameter: EGrrx,
Data unit: MWh/yr
Description: Electricity generation with fossil fuels in power plant(s) included in the

project boundary, operated respectively in years x, x-1 and x-2 at the
project site

Source of data:

On-site measurements

Measurement
procedures (if any):

Use calibrated electricity meters

Any comment:
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Data / Parameter table 28.

Data / Parameter:

NCVnx

Data unit:

GJ/tons on a dry basis

Description:

Net calorific value of biomass residue category n in year x

Source of data:

Either conduct measurements or use accurate and reliable local or
national data where available. Where such data is not available, use
IPCC default net calorific values (country-specific, if available) if they are
deemed to reasonably represent local circumstances. Choose the
values in a conservative manner and justify the choice

Measurement
procedures (if any):

Measurements shall be carried out at certified laboratories and according
to relevant international standards

Any comment:

Data / Parameter table

29.

Data / Parameter:

NCVmx

Data unit:

GJ/mass or volume unit

Description:

Net calorific value of fossil fuel type m in year x

Source of data:

Either conduct measurements or use accurate and reliable local or
national data where available. Where such data is not available, use
IPCC default net calorific values (country-specific, if available) if they are
deemed to reasonably represent local circumstances. Choose the
values in a conservative manner and justify the choice

Measurement
procedures (if any):

Measurements shall be carried out at certified laboratories and according
to relevant international standards

Any comment:

Data / Parameter table 30.

Data / Parameter:

EFBgL,cozFFd

Data unit:

t CO2/GJ

Description:

CO2 emission factor of the fossil fuel type that would be used for power
generation at the project site in the baseline

Source of data:

Either conduct measurements or use accurate and reliable local or
national data where available. Where such data is not available, use
IPCC default emission factors (country-specific, if available) if they are
deemed to reasonably represent local circumstances. Choose the value
in a conservative manner and justify the choice

Measurement
procedures (if any):

Measurements shall be carried out at certified laboratories and according
to relevant international standards

Any comment:

In case of plants existing before project implementation, the lowest CO2
emission factor should be used in case of multi fuel plants

Data / Parameter table 31.

Data / Parameter: NBLBRp
Data unit: ratio
Description: Efficiency of electricity generation of baseline power plant p if fired only

with biomass residues and not with fossil fuels
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Source of data:

In accordance with “BM-T-006: Determining the baseline efficiency of
thermal or electric energy generation systems”.

Measurement
procedures (if any):

In accordance with “BM-T-006: Determining the baseline efficiency of
thermal or electric energy generation systems”

Any comment:

Data / Parameter table 32.

Data / Parameter: | nprr
Data unit: Ratio
Description: Efficiency of electricity generation of power plant p if fired only with fossil

fuels and not with biomass residues

Source of data:

Either use the higher value among: (a) the measured efficiency and (b)
manufacturer’s information on the efficiency

Measurement
procedures (if any):

If measurements are conducted, use recognized standards for the
measurement of the heat generator efficiency, such as the “British
Standard Methods for Assessing the thermal performance of boilers for
steam, hot water and high temperature heat transfer fluids” (BS845).
Where possible, use preferably the direct method (dividing the net heat
generation by the energy content of the fuels fired during a representative
time period), as it is better able to reflect average efficiencies during a
representative time period compared to the indirect method
(determination of fuel supply or heat generation and estimation of the
losses). Document measurement procedures and results and
manufacturer’s information transparently in the ICM-PDD

Any comment:

Data / Parameter table 33.

Data / Parameter: | CAPrrp
Data unit: MW
Description: Maximum electricity generation capacity of baseline power plant p if fired

only with fossil fuels

Source of data:

On-site measurements or manufacturer’s data

Measurement
procedures (if any):

Any comment:

Data / Parameter table 34.

Data / Parameter: Nheat,FF
Data unit: Ratio
Description: Average net efficiency of the heat generation equipment if fired with

fossil fuels in the baseline

Source of data:

Determined using the latest approved version of “BM-T-006:
Determining the baseline efficiency of thermal or electric energy
generation systems”.

Measurement
procedures (if any):

Document measurement procedures and results and manufacturer’s
information transparently in the ICM-PDD

Any comment:
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Data / Parameter table 35.

Data / Parameter:

HGbiomass,historic,n/HGbiomass,historic,n-l/HGbiomass,historic,n-z

Data unit:

GJlyr

Description:

Historical annual heat generation from firing biomass at the project site
during the year n, n-1 or n-2, where n corresponds to the year prior to
the implementation of the project activity

Source of data:

Onsite measurements

Measurement
procedures (if any):

Heat generation can be determined as per section 4.3.3.1.2.2 (Case B)
or as the difference of the enthalpy of the steam or hot fluid and/or gases
generated by the heat generation equipment and the sum of the
enthalpies of the feed-fluid and/or gases, blow-down and any
condensate returns. The respective enthalpies should be determined
based on the mass (or volume) flows, the temperatures and, in case of
superheated steam, the pressure. Steam tables or appropriate
thermodynamic equations may be used to calculate the enthalpy as a
function of temperature and pressure.

In case of equipment that produces hot water/oil this is expressed as
difference in the enthalpy between the hot water/oil supplied to and
returned by the plant.

In case of equipment that produces hot gases or combustion gases, this
is expressed as difference in the enthalpy between the hot gas produced
and all streams supplied to the plant. The enthalpy of all relevant streams
shall be determined based on the mass flow, temperature, pressure,
density and specific heat of the gas

Any comment:

If the three most recent historical years prior to the implementation of the
project activity are not representative for the situation at the project site
(e.g. a drought in one year, an equipment or plant not operating during a
certain year for technical reasons, etc.), non-obligated entities may
alternatively select the five most recent historical years from which one
year may be excluded if deviating significantly from other years. The
selection by non-obligated entities should be documented in the ICM-
PDD and be applied to all relevant provisions and equations throughout
this methodology in a consistent manner, including the applicability
condition

Data / Parameter tabl

e 36.

Data / Parameter:

BRk,n/BRkn-1/BRkn-2

Data unit:

Tons of dry matter or liter?®

Description:

Quantity of biomass types k fired in all heat generation equipment at the
project site during the historical year n, n-1 or n-2, where n corresponds
to the year prior to implementation of the project activity

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight or volume meters. Adjust for the moisture content in order to
determine the quantity of dry biomass. The quantity shall be cross-
checked with the quantity of heat generated and any fuel purchase
receipts (if available)
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Any comment:

If the three most recent historical years prior to the implementation of the
project activity are not representative for the situation at the project site
(e.g. a drought in one year, equipment not operating during a certain
year for technical reasons, etc.), non-obligated entities may alternatively
select the five most recent historical years from which one year may be
excluded if deviating significantly from other years. The selection by non-
obligated entities should be documented in the ICM-PDD and be applied
to all relevant provisions and equations throughout this methodology in a
consistent manner, including the applicability condition

Data / Parameter table 37.

Data / Parameter:

FCin/FCin-1/FCin-2

Data unit:

Mass or volume unit2®

Description:

Quantity of fossil fuel types i fired in all heat generation equipment at the
project site during the historical year n, n-1 or n-2, where n corresponds
to the year prior to implementation of the project activity

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight or volume meters. The quantity shall be cross-checked with
the quantity of heat generated and any fuel purchase receipts (if available)

Any comment:

If the three most recent historical years prior to the implementation of the
project activity are not representative for the situation at the project site
(e.g. a drought in one year, an equipment not operating during a certain
year for technical reasons, etc.), non-obligated entities may alternatively
select the five most recent historical years from which one year may be
excluded if deviating significantly from other years. The selection by non-
obligated entities should be documented in the ICM-PDD and be applied
to all relevant provisions and equations throughout this methodology in a
consistent manner, including the applicability condition

Data / Parameter table 38.

Data / Parameter: | EGunist
Data unit: MWh
Description: Highest historical electricity generation at the project site during the most

recent three years prior to the implementation of the project activity

Source of data:

On-site measurements

Measurement
procedures (if any):

Any comment:

Required to assess the applicability condition referring to power
generation at the project site

- Monitoring Component

5. Methodolog

5.1. Monitoring procedures
208. Describe and specify in the ICM-PDD all monitoring procedures, including the type of
measurement instrumentation used, the responsibilities for monitoring and QA/QC

procedures that will be applied. Where the methodology provides different options (e.g. use
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of default values or on-site measurements), specify which option will be used. All meters and
instruments should be calibrated regularly as per industry practices.

209. In addition to the parameters and procedures described herein, all monitoring provisions
contained in the tools referred to in this methodology also apply.

5.2. Data and Parameters monitored
Data / Parameter table 39.

Data / Parameter: Biomass categories and quantities used in the ICM project activity

Data unit: — Category (i.e. bagasse, rice husks, empty fruit bunches, tree bark

etc.);

— Source (e.g. produced on-site, obtained from an identified biomass
residues producer, obtained from a biomass residues market,
dedicated plantations etc.);

— Fate in the absence of the ICM project activity (scenarios B);

— Use in the project scenario (scenarios P and H);

— Quantity (tonnes on dry-basis)

Description: Explain and document transparently in the ICM-PDD which quantities of

which biomass categories are used in which installation(s) under the

ICM project activity and what is their baseline scenario.

Include the quantity of each category of biomass (tonnes on dry-basis).

These quantities should be updated every year of the crediting period

as part of the monitoring plan so as to reflect the actual use of biomass

in the project scenario. These updated values should be used for
emissions reductions calculations.

Along the crediting period, new categories of biomass (i.e. new types,

new sources, with different fate) can be used in the ICM project activity.

In this case, a new line should be added to the table. If those new

categories are of the type B1, B2 or B3, the baseline scenario for those

categories of biomass residues should be assessed using the
procedures outlined in the guidance provided in the procedure for the
selection of the baseline scenario and demonstration of additionality.

Source of data: On-site measurements

Measurement Use calibrated weight meters. Adjust for the moisture content in order

procedures (if any): | to determine the quantity of dry biomass

Monitoring Data monitored continuously and aggregated as appropriate, to

frequency calculate emissions reductions

QAJ/QC Procedure Crosscheck the measurements with an annual energy balance that is

based on purchased quantities and stock changes

Any comment: -

Data / Parameter table 40.

Data / Parameter: | For biomass residues categories for which scenarios B1, B2 or B3 is
deemed a plausible baseline alternative, non-obligated entities shall
demonstrate that this is a realistic and credible alternative scenario

Data unit: Tonnes
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Description:

— Quantity of available biomass residues of category n in the region

— Quantity of biomass residues of category n that are utilized (e.g. for
energy generation or as feedstock) in the defined geographical region

— Availability of a surplus of biomass residues category n (which cannot
be sold or utilized) at the ultimate supplier to the project and a
representative sample of other suppliers in the defined geographical
region

Source of data:

Surveys or statistics

Measurement -

procedures (if any):

Monitoring At the validation stage for biomass residues categories identified ex
frequency ante, and always that new biomass residues categories are included

during the crediting period

QA/QC Procedure

Any comment:

Data / Parameter table 41.

Data / Parameter: BRriny
Data unit: tonnes on dry-basis
Description: Quantity of biomass of category n used in the ICM project activity in

year y (tonnes on dry-basis)

Source of data:

On-site measurements

Measurement Use calibrated weight meters. Adjust for the moisture content in order
procedures (if any): | to determine the quantity of dry biomass

Monitoring Data monitored continuously and aggregated as appropriate, to
frequency calculate emissions reductions

QA/QC Procedure

Crosscheck the measurements with an annual energy balance that is
based on purchased quantities and stock changes

Any comment:

The biomass residue quantities used should be monitored separately
for (a) each category of biomass residue (e.g.) and each source (e.qg.
produced on-site, obtained from biomass residues suppliers, obtained
from a biomass residues market, obtained from an identified biomass
residues producer, etc.). Biogas should be included as appropriate if
applicable (in which case convenient units such as m3 should be used).

Data / Parameter table 42.

Data / Parameter: BRsuB3ny
Data unit: tonnes on dry-basis
Description: Quantity of biomass residues of category n used in the ICM project

activity in year y for which the baseline scenario is Blor B3 (tonnes on
dry-basis)

Source of data:

On-site measurements

Measurement Use calibrated weight meters. Adjust for the moisture content in order
procedures (if any): | to determine the quantity of dry biomass

Monitoring Data monitored continuously and aggregated as appropriate, to
frequency calculate emissions reductions

QA/QC Procedure

Crosscheck the measurements with an annual energy balance that is
based on purchased quantities and stock changes
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Any comment:

Biogas should be included as appropriate if applicable (in which case
convenient units such as m3 should be used)

Data / Parameter table 43.

Data / Parameter:

BRB4,n,y

Data unit:

tonnes of dry matter

Description:

Quantity of biomass residues of category n used in the ICM project
activity in year y, for which the baseline scenario is B4 (tonnes on dry-
basis)

Source of data:

On-site measurements

Measurement Use calibrated weight meters. Adjust for the moisture content in order
procedures (if any): | to determine the quantity of dry biomass

Monitoring Data monitored continuously and aggregated as appropriate, to
frequency calculate emissions reductions

QA/QC Procedure

Crosscheck the measurements with an annual energy balance that is
based on purchased quantities and stock changes

Any comment:

Biogas should be included as appropriate if applicable (in which case
convenient units such as m? should be used)

Data / Parameter table 44.

Data / Parameter: BResny
Data unit: tonnes on dry-basis
Description: Quantity of biomass residues of category n used in the ICM project

activity in year y for which the baseline scenario is B5 (tonne on dry-
basis)

Source of data:

On-site measurements

Measurement Use calibrated weight meters. Adjust for the moisture content in order
procedures (if any): | to determine the quantity of dry biomass

Monitoring Data monitored continuously and aggregated as appropriate, to
frequency calculate emissions reductions

QA/QC Procedure

Crosscheck the measurements with an annual energy balance that is
based on purchased quantities and stock changes

Any comment:

The procedures in Step 1.4 should also be followed

Data / Parameter table 45.

Data / Parameter: EFBRrny
Data unit: tCH4/GJ
Description: CHa emission factor for uncontrolled burning of the biomass residues

category n during the year y (tCH4/GJ)

Source of data:

Conduct measurements or use reference default values

Measurement
procedures (if any):

To determine the CH4 emission factor, non-obligated entities may
undertake measurements or use referenced default values. In the
absence of more accurate information, it is recommended to use
0.0027 t CH4 per ton of biomass as default value for the product of
NCVi and EFburning,CH4,k,y

Monitoring
frequency
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QA/QC Procedure

Any comment:

Data / Parameter table 46.

Data / Parameter: EFrry i
Data unit: T CO2/GJ
Description: CO: emission factor for fossil fuel type f in year y (t CO2/GJ)

Source of data:

Either conduct measurements or use accurate and reliable local or
national data where available. Where such data is not available, use
IPCC default emission factors (country-specific, if available) if they are
deemed to reasonably represent local circumstances. Choose the value
in a conservative manner and justify the choice

Measurement Measurements shall be carried out at reputed laboratories and
procedures (if any): | according to relevant international standards

Monitoring In case of measurements: At least every six months, taking at least
frequency three samples for each measurement.

In case of other data sources: Review the appropriateness of the data
annually

QA/QC Procedure

Check consistency of measurements and local/national data with
default values by the IPCC. If the values differ significantly from IPCC
default values, possibly collect additional information or conduct
measurements

Any comment:

Data / Parameter table 47.

Data / Parameter: EFchagr
Data unit: T CH4/GJ
Description: CHa4 emission factor for the combustion of biomass residues in the

project plant (tCH4/GJ)

Source of data:

On-site measurements or default values, as provided in Table 4.

Measurement The CH4 emission factor may be determined based on a stack gas
procedures (if any): | analysis using calibrated analyzers

Monitoring At least quarterly, taking at least three samples per measurement
frequency

QA/QC Procedure

Check the consistency of the measurements by comparing the
measurement results with measurements from previous years, relevant
data sources (e.g. values in the literature, values used in the national
GHG inventory) and default values by the IPCC. If the measurement
results differ significantly from previous measurements or other relevant
data sources, conduct additional measurements

Any comment:

Monitoring of this parameter for project emissions is only required if
CHa emissions from biomass combustion are included in the project
boundary. Note that a conservative factor shall be applied, as specified
in the baseline methodology

Data / Parameter table 48.

Data / Parameter:

EFcozLE

Data unit:

tCO2/GJ
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Description:

CO: emission factor of the most carbon intensive fossil fuel used in the
country (tCO2/GJ)

Source of data:

Identify the most carbon intensive fuel type from the national
communication, other literature sources (e.g. IEA). Possibly consult
with the national agency responsible for the national
communication/GHG inventory. If available, use national default values
for the CO2 emission factor. Otherwise, IPCC default values may be
used

Measurement
procedures (if any):

Monitoring
frequency

Annually

QA/QC Procedure

Any comment:

Data / Parameter table 49.

procedures (if any):

Data / Parameter: HCsLy

Data unit: GJ

Description: Baseline process heat generation in year y (GJ)

Source of data: On-site measurements

Measurement This parameter should be determined as the difference of the enthalpy

of the process heat (steam or hot water) supplied to process heat loads
in the ICM project activity minus the enthalpy of the feed-water, the
boiler blow-down and any condensate return to the heat generators.
The respective enthalpies should be determined based on the mass (or
volume) flows, the temperatures and, in case of superheated steam,
the pressure. Steam tables or appropriate thermodynamic equations
may be used to calculate the enthalpy as a function of temperature and
pressure

Monitoring
frequency

Calculated based on continuously monitored data and aggregated as
appropriate, to calculate emissions reductions

QA/QC Procedure

Any comment:

Data / Parameter table 50.

Data / Parameter: ELPygrossy
Data unit: MWh
Description: Gross quantity of electricity generated in all power plants which are

located at the project site and included in the project boundary in year y
(MWh)

Source of data:

On-site measurements

Measurement Use calibrated electricity meters

procedures (if any):

Monitoring Data monitored continuously and aggregated as appropriate, to
frequency calculate emissions reductions
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QA/QC Procedure

The consistency of metered electricity generation should be cross-
checked with receipts from electricity sales (if available) and the
quantity of fuels fired (e.g. check whether the electricity generation
divided by the quantity of fuels fired results in a reasonable efficiency
that is comparable to previous years)

Any comment:

Data / Parameter table 51.
Data / Parameter: ELpa,impy
Data unit: MWh
Description: Project electricity imports from the grid in year y (MWh)
Source of data: On-site measurements
Measurement Use calibrated electricity meters
procedures (if any):
Monitoring Data monitored continuously and aggregated as appropriate, to
frequency calculate emissions reductions

QA/QC Procedure

The consistency of metered electricity generation should be cross-
checked with receipts from electricity purchases

Any comment:

Data / Parameter table 52.
Data / Parameter: ELpyauxy
Data unit: MWh
Description: Total auxiliary electricity consumption required for the operation of the

power plants at the project site in year y (MWh)

Source of data:

On-site measurements

Measurement Use calibrated electricity meters

procedures (if any):

Monitoring Data monitored continuously and aggregated as appropriate, to
frequency calculate emissions reductions

QA/QC Procedure

The consistency of metered electricity generation should be cross-
checked with receipts from electricity sales (if available) and the
quantity of fuels fired (e.g. check whether the electricity generation
divided by the quantity of fuels fired results in a reasonable efficiency
that is comparable to previous years).

Any comment:

EGpjauxy shall include all electricity required for the operation of
equipment related to the preparation, storage and transport of biomass
(e.g. for mechanical treatment of the biomass, conveyor belts, driers,
etc.) and electricity required for the operation of all power plants which
are located at the project site and included in the project boundary (e.g.
for pumps, fans, cooling towers, instrumentation and control, etc.). In
case steam turbines are used for mechanical power in the baseline
situation and electric motors for the same purpose in the project
situation, the electricity used to run these electric motors shall be
included in ELpj auxy
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Data / Parameter table 53.

Data / Parameter:

NCVBR,n,y

Data unit:

GJ/tonnes of dry matter

Description:

Net calorific value of biomass residue of category n in year y (GJ/tonne
on dry-basis)

Source of data:

On-site measurements

Measurement
procedures (if any):

Measurements shall be carried out at reputed laboratories and
according to relevant international standards. Measure the NCV on dry-
basis

Monitoring
frequency

At least every six months, taking at least three samples for each
measurement.

QA/QC Procedure

Check the consistency of the measurements by comparing the
measurement results with measurements from previous years, relevant
data sources (e.g. values in the literature, values used in the national
GHG inventory) and default values by the IPCC. If the measurement
results differ significantly from previous measurements or other relevant
data sources, conduct additional measurements. Ensure that the NCV
is determined on the basis of dry biomass

Any comment:

Biogas should be included as appropriate if applicable (in which case
convenient units such as GJ/m?3 should be used)

procedures (if any):

Data / Parameter table 54.
Data / Parameter: hiLowy
Data unit: GJ/tonnes
Description: Specific enthalpy of the heat carrier at the process heat demand side
Source of data: On-site measurements
Measurement The specific enthalpies should be determined based on the

temperatures and, in case of superheated steam, the pressure. Steam
tables or appropriate thermodynamic equations may be used to
calculate the enthalpy as a function of temperature and pressure.

Monitoring
frequency

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC Procedure

Any comment:

The process heat demand side refers to where heat is finally used for
heating purposes by end-users and the heat generator side refers to
where heat is generated

Data / Parameter table 55.
Data / Parameter: Rrichy
Data unit: GJ/tonnes
Description: Specific enthalpy of the heat carrier at the heat generator side

Source of data:

On-site measurements

Measurement
procedures (if any):

The specific enthalpies should be determined based on the
temperatures and, in case of superheated steam, the pressure. Steam
tables or appropriate thermodynamic equations may be used to
calculate the enthalpy as a function of temperature and pressure.

Monitoring
frequency

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions
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QA/QC Procedure

Any comment:

The process heat demand side refers to where heat is finally used for
heating purposes by end-users and the heat generator side refers to
where heat is generated

Data / Parameter table 56.

Data / Parameter:

Py

Data unit:

Use suitable units, as appropriate

Description:

Quantity of the main product of the production process (e.g. sugar
cane, rice) produced in year y from plants operated at the project site

Source of data:

On-site measurements

Measurement
procedures (if any):

Monitoring
frequency

Data aggregated as appropriate, to calculate emissions reductions

QA/QC Procedure

Any comment:

Data / Parameter table 57.
Data / Parameter: LOCy
Data unit: Hour
Description: Operation of the industrial facility using the process heat in year y

(hour)

Source of data:

On-site measurements

Measurement Record and sum the hours of operation of the ICM project activity
procedures (if any): | facilities during yeary

Monitoring -

frequency

QA/QC Procedure

Any comment:

Data / Parameter table 58.

Data / Parameter:

Amount of fuel used in the heat generation equipment, if any

Data unit:

GJ

Description:

Amount of fuel used in the heat generation equipment, if any

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight or volume meters. The quantity shall be cross-checked
with the quantity of electricity generated and any fuel purchase
receipts (if available)

Monitoring frequency

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC Procedure

Any comment:

This parameter is related to an applicability condition
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Data / Parameter table 59.

Data / Parameter:

B RBL,BR-onIy,y

Data unit:

tonnes on dry-basis

Description:

Quantity of biomass residues that would be fired in biomass-residue-
only heat generators (of power-only plants) in the baseline in year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Use calibrated weight meters. Adjust for the moisture content in order
to determine the quantity of dry biomass. The quantity shall be cross-
checked with the quantity of heat generated and any fuel purchase
receipts (if available)

Monitoring frequency

Yearly

QA/QC Procedure

Any comment:

Data / Parameter table 60.

Data / Parameter:

BRBL,co-fired,y

Data unit:

tonnes on dry-basis

Description:

Quantity of biomass residues that would be fired in co-fired heat
generators (of power-only plants) in the baseline in year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Use calibrated weight meters. Adjust for the moisture content in order
to determine the quantity of dry biomass. The quantity shall be cross-
checked with the quantity of heat generated and any fuel purchase
receipts (if available)

Monitoring frequency

Yearly

QA/QC Procedure

Any comment:

Data / Parameter table 61.

Data / Parameter:

NCVn Y

procedures (if any):

Data unit: GJ/tonnes on dry-basis

Description: Net calorific value of biomass residues of category n in yeary
Source of data: On-site measurements

Measurement Measurements shall be carried out at certified laboratories and

according to relevant international standards. Measure the NCV on dry-
basis

Monitoring
frequency

At least every six months, taking at least three samples for each
measurement

QA/QC Procedure

Check the consistency of the measurements by comparing the
measurement results with measurements from previous years, relevant
data sources (e.g. values in the literature, values used in the national
GHG inventory) and default values by the IPCC. If the measurement
results differ significantly from previous measurements or other relevant
data sources, conduct additional measurements. Ensure that the NCV
is determined on the basis of dry biomass

Any comment:

The proposed sampling plan shall ensure that samples are randomly
selected and are representative of the population
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Data / Parameter table 62.

Data / Parameter:

Moisture content

Data unit: % water content

Description: Moisture content of each biomass type k

Source of data: On-site measurements

Measurement -

procedures (if any):

Monitoring The moisture content should be monitored for each batch of biomass of
frequency homogeneous quality. The weighted average should be calculated for

each monitoring period and used in the calculations

QA/QC Procedure

Any comment:

In case of dry biomass, monitoring of this parameter is not necessary

Data / Parameter table 63.

Data / Parameter: CAPFrERpY
Data unit: MW
Description: Maximum electricity generation capacity of baseline power plant p in

year y if fossil-fuel-only heat generators and co-fired heat generators
are used

Source of data:

On-site measurements

Measurement
procedures (if any):

CAPegr,py Should be based on the maximum heat quantity that can be
generated for use in heat engines if fossil-fuel-only heat generators and
co-fired heat generators are used (but no biomass-residue-only heat
generators). Note that CAPgrerpy depends on the amount of biomass
residues co-fired in heat generators of the power plant. It is therefore
determined based on the monitored amounts of biomass residues that
would be co-fired in heat generators in year y (BRegL co-firedy). NON-
obligated entities should document transparently and justify in the ICM-
PDD how they determine CAPersrpy as a function of BRgy co-fired,y fOr
each calendar year

Monitoring Yearly
frequency
QA/QC Procedure -
Any comment: -
Data / Parameter table 64.
Data / Parameter: EFFr.cozy
Data unit: tCO2e/GJ
Description: CO2 emission factor of the fossil fuel type displaced by biomass for the

yeary

Source of data:

Either conduct measurements or use accurate and reliable local or
national data where available. Where such data is not available, use
IPCC default emission factors (country-specific, if available) if they are
deemed to reasonably represent local circumstances. Choose the value
in a conservative manner and justify the choice

Measurement
procedures (if any):

Measurements shall be carried out at reputed laboratories and
according to relevant international standards
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Monitoring
frequency

In case of measurements: At least every six months, taking at least
three samples for each measurement.

In case of other data sources: Review the appropriateness of the
annual data

QA/QC Procedure

Check consistency of measurements and local/national data with
default values by the IPCC. If the values differ significantly from IPCC
default values, collect additional information or conduct additional
measurements

Any comment:

For the purpose of determining EFer.co2y, as a conservative approach,
the least carbon intensive fuel type should be used among the fossil
fuels types used at the project site during the most recent 3 years prior
to the implementation of the project activity and the fossil fuels used in
the equipment at the project site due the year y

Data / Parameter table 65.
Data / Parameter: HGpJ total,y
Data unit: GJlyr
Description: Total heat generated in all heat generation equipment at the project

site, using both biomass and fossil fuels, during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Heat generation is determined as the difference of the enthalpy of the
steam or hot fluid and/or gases generated by the heat generation
equipment and the sum of the enthalpies of the feed-fluid and/or gases
blow-down and any condensate returns. The respective enthalpies
should be determined based on the mass (or volume) flows, the
temperatures and, in case of superheated steam, the pressure. Steam
tables or appropriate thermodynamic equations may be used to
calculate the enthalpy as a function of temperature and pressure.

In case of equipment that produces hot water/oil this is expressed as
difference in the enthalpy between the hot water/oil supplied to and
returned by the plant.

In case of equipment that produces hot gases or combustion gases,
this is expressed as difference in the enthalpy between the hot gas
produced and all streams supplied to the plant. The enthalpy of all
relevant streams shall be determined based on the monitored mass
flow, temperature, pressure, density and specific heat of the gas

Monitoring
frequency

Continuously, aggregated annually

QA/QC Procedure

The consistency of metered net heat generation should be cross-
checked with the quantity of biomass and/or fossil fuels fired (e.qg.
check whether the net heat generation divided by the quantity of fuel
fired results in a reasonable thermal efficiency that is comparable to
previous years)

Any comment:

The parameters mass flow, temperature, pressure, density and specific
heat of the gas, shall be monitored

Data / Parameter table

66.

Data / Parameter:

BRk,y

Data unit:

Tons of dry matter or litre
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Description:

Quantity of biomass types k fired in all units of heat generation
equipment at the project site during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight or volume meters. Adjust for the moisture content in order
to determine the quantity of dry biomass. The quantity shall be
crosschecked with the quantity of heat generated and any fuel
purchase receipts (if available)

Monitoring
frequency

Continuously, aggregated at least annually

QA/QC Procedure

Crosscheck the measurements with an annual energy balance that is
based on purchased quantities and stock changes

Any comment:

The quantity of biomass combusted should be collected separately for
all types of biomass. For biogas the volume shall be referred to Normal
Temperature and Pressure conditions (NTP)

Data / Parameter table

67.

Data / Parameter:

FCi,y

Data unit:

Mass or volume unit

Description:

Quantity of fossil fuel types i fired in all heat generation equipment at
the project site during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Monitoring
frequency

Continuously, aggregated at least annually

QA/QC Procedure

Cross-check the measurements with an annual energy balance that is
based on purchased quantities and stock changes

Any comment:

The quantity of fossil fuels combusted should be collected separately
for all types of fossil fuels

Data / Parameter table

68.

Data / Parameter:

NCVi

Data unit:

GJ/mass or volume unit

Description:

Net calorific value of fossil fuel types i

Source of data:

Either conduct measurements or use accurate and reliable local or
national data where available. Where such data is not available, use
IPCC default net calorific values (country-specific, if available) if they
are deemed to reasonably represent local circumstances. Choose the
values in a conservative manner and justify the choice

Measurement Measurements shall be carried out at reputed laboratories and
procedures (if any): | according to relevant international standards

Monitoring In case of measurements: At least every six months, taking at least
frequency three samples for each measurement.

In case of other data sources: Review the appropriateness of the data
annually

QA/QC Procedure

Check consistency of measurements and local / national data with
default values by the IPCC. If the values differ significantly from IPCC
default values, collect additional information or conduct additional
measurements
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Any comment:

Data / Parameter table 69.

Data / Parameter:

NCV«

Data unit: GJ/ton of dry matter or GJ/litre

Description: Net calorific value of biomass types k

Source of data: Measurements/calculations

Measurement Measurements shall be carried out at reputed laboratories and

procedures (if any):

according to relevant international standards. Measure/calculate the
NCV based on dry biomass

Monitoring
frequency

At least every six months, taking at least three samples for each
measurement

QA/QC Procedure

Check the consistency of the measurements by comparing the
measurement results with measurements from previous years, relevant
data sources (e.g. values in the literature, values used in the national
GHG inventory) and default values by the IPCC. If the measurement
results differ significantly from previous measurements or other relevant
data sources, conduct additional measurements. Ensure that the NCV
is determined on the basis of dry biomass

Any comment:

Biogas should be included as appropriate if applicable (in which case
convenient units such as GJ/m?3 should be used)

Data / Parameter table 70.
Data / Parameter: EFchasF
Data unit: kg CHa/TJ
Description: CH4 emission factor for the combustion of the biomass residues in the

heat generation equipment

Source of data:

On-site measurements or default values, as provided in Table 4

Measurement The CHa4 emission factor may be determined based on a stack gas
procedures (if any): | analysis using calibrated analyzers

Monitoring At least quarterly, taking at least three samples per measurement
frequency

QA/QC Procedure

Check the consistency of the measurements by comparing the
measurement results with measurements from previous years, relevant
data sources (e.g. values in the literature, values used in the national
GHG inventory) and default values by the IPCC. If the measurement
results differ significantly from previous measurements or other relevant
data sources, conduct additional measurements

Any comment:

Monitoring of this parameter for project emissions is only required if
CHasemissions from biomass combustion are included in the project
boundary. Note that a conservative factor shall be applied, as specified
in the baseline methodology

Data / Parameter table 71.

Data / Parameter:

EFburning,cHaky

Data unit:

tCH4/GJ

Description:

CHa4 emission factor for uncontrolled burning of the biomass residue
types k during the year y
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Source of data:

Undertake measurements or use referenced and reliable default values
(e.g. IPCC)

Measurement
procedures (if any):

Non-obligated entities may undertake measurements or use referenced
default values. In the absence of more accurate information, it is
recommended to use 0.0027 t CH4 per ton of biomass as default value
for the product of NCVi and EFpuming,cHa ky

Monitoring
frequency

Review of default values: annually.

Measurements: once at the start of the project activity

QA/QC Procedure

Cross-check the results of any measurements with IPCC default
values. If there is a significant difference, check the measurement
method and increase the number of measurements in order to verify
the results

Any comment:

Monitoring of this parameter for project emissions is only required if
CHas emissions from biomass combustion are included in the project
boundary. Note that a conservative factor shall be applied, as specified
in the baseline methodology

Data / Parameter table 72.

Data / Parameter: EGy

Data unit: MWh

Description: Electricity generation during the year y at the project site
Source of data: On-site measurements

Measurement -

procedures (if any):

Monitoring Annual

frequency

QA/QC Procedure

Any comment:

Monitoring of this parameter is only required if power is generated at
the project site. In this case, monitoring is needed to assess whether
the applicability condition referring to power generation at the project
site is met
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6. Annexure 1: Validation Parameters

If biomass is used to
generate both heat and
electricity

If biomass is used to generate
electricity in power-only
plants

If biomass is used in heat
generation equipment

Biomass categories and
quantities used for the
selection of the baseline
scenario selection and
assessment of additionality

GWPcHa

GWPcHa

BRHisT,nx

Amount of fuel used in the heat
generation equipment, if any

Nheat,FF

BRnhx Biomass categories and quantities HGhbiomass, historic,n/ HG biomass, historic,n-
used for the selection of the 1/HGbiomass,historic,n-2
baseline scenario selection and
assessment of additionality

FFfnx BRn,power-only,x BRkn/BRkn-1/BRkn-2

HGhx BRn,px FCin/FCin-1/FCin-2

HGBR,ca/Po X, FFm,px EGnist

ELBsR carPox,ij Px

Px EGpx

CAPHG h EGFrx

CAPEeGcaii NCVnx

CAPEeG,po,i NCVmx

LFCha h EFsL.cozFrd

HPREL, NBL,BR,p

LFCec.caii Np.FF

LFCec,caij NBL,FF

EFsL cozFF CAPFrp

NBL,FF

NCVBRnx

NCVFF ix

GWPchHa

7. Annexture 2: Mon

Parameters

itoring

If biomass is used to If biomass is used to If biomass is used in
generate both heat and generate electricity in power- | heat generation
electricity only plants equipment
Biomass categories and Py EFrrcozy
quantities used in the ICM project
activity
For biomass residues categories | Amount of fuel used in the heat HGerj,totaly
for which scenarios B1, B2 or B3 | generation equipment, if any
is deemed a plausible baseline
alternative, non-obligated entities
shall demonstrate that this is a
realistic and credible alternative
scenario
BRpiny Biomass categories and quantities | BRky
used in the project activity
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BRB1/B3ny BRpiny Moisture content
BRB4,n,y BRn,Bl/B3,y FCi,y
BRBS,n,y BRB4,n,y NCV|
EFgrny BRes ny NCVi
EFery For biomass residues EFchasr

categories for which scenarios

B1, B2 or B3 is deemed a

plausible baseline alternative,

project participants shall

demonstrate that this is a

realistic and credible alternative

scenario
EFCH4,BR BRBL,BR—onIy,y EFburning,CH4,k,y
EFco2,Le BRBL,co-fired,y EFco,Le
HCBL,y EGPJ,gross,y EGy
ELPJ,gross,y EGPJ,aux,y
ELpyimpy NCVny
ELPJ,aux,y EFBR,n,y
NCVer,ny Moisture content of the

biomass
NLowy CAPErRR py
RHighy EFchar
Py EFcoz,LE
LOC,

BM ENO0O1.00X

94




Revision/Changes in the Document

Version

| Date

| Description

1.0

DD MM YYYY

Initial Adoption

BM ENO0O1.00X

95




