CLEAN DEVELOPMENT MECHANISM

CDM-MP83-A02

Draft Large-scale Consolidated
Methodology

ACMOO0O06: Electricity and heat generation
from biomass

Version 15.0

Sectoral scope(s): 01

&’ \\’ United Nations
\\/l C ‘\} Framework Convention on
\=7

Climate Change



CDM-MP83-A02

Draft Large-scale Consolidated Methodology: ACMO0006: Electricity and heat generation from biomass
Version 15.0

Sectoral scope(s): 01

COVER NOTE

1. Procedural background

1. At its 102" meeting, the CDM Executive Board (the Board) requested the Methodologies
Panel (MP) to revise the methodology “ACMO0006: Electricity and heat generation from
biomass” to address inconsistencies and ambiguities in the language used therein, and
revise the methodologies “AM0036: Fuel switch from fossil fuels to biomass residues in
heat generation equipment” and “ACMO0018: Electricity generation from biomass in power-
only plants” to ensure consistency across biomass methodologies.

2. Purpose

2. The purpose of this revision is to address inconsistencies and ambiguities in the language
used in the methodology, and simplify the approach for the estimation of emission
reductions, including:

(a) Consolidation of allocation provisions for baseline emissions;
(b) Removing duplicated provisions contained within the methodology;

(© Moving “subject to” conditions that were presented within the main equations to
footnotes, to facilitate readability;

(d) Simplification and restructure of the step wise approach for baseline emissions, to
facilitate understanding;

(e) Remove provisions by referring to latest methodological tools for baseline and
project emissions.

3. Key issues and proposed solutions

3. This revision addresses inconsistencies and ambiguities in the language used in the
methodology. Further, the revision includes the consolidation of allocation provisions for
baseline emissions, removing duplicated provisions, moving “subject to” conditions that
were presented within the main equations to footnotes, simplification and restructuring of
the step wise approach for baseline emissions; remove provisions by referring to latest
methodological tools for baseline and project emissions.

4. Impacts

4, The revision simplifies the methodology, facilitates its readability and improves its
applicability by the project participants.

5. Subsequent work and timelines.

5. The methodology is recommended by the MP for consideration by the Board at its 108™
meeting. No further work is envisaged.
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6. Recommendations to the Board

6. The MP recommends that the Board adopt this draft revised methodology, to be made
effective at the time of the Board’s approval.
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1. Introduction

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

Table 1.

Methodology key elements

Typical project(s)

Co-Ggeneration of power and heat in-thermal-powerplants;
including-cogeneration-plants using biomass. Typical
activities are new plant, capacity expansion, energy
efficiency improvements or fuel switch projects

Type of GHG emissions
mitigation action

Renewable energy;
Energy efficiency;

Fuel switch;

GHG emission avoidance.

2. Scope, applicability, and entry into force

2.1. Scope

2. This methodology is applicable to project activities that operate biomass (co-)fired power-
and-heat plants.! The CDM project activity may include the following activities or, where
applicable, combinations of these activities:

(@)

(b)

(c)

(d)

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

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);

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;

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.

2.2. Applicability

3. The methodology is applicable under the following conditions:

(@)

Biomass used by the project faeilityplant is limited to biomass residues, biogas,
RDF? and/or biomass from dedicated plantations;

—Power-only projects

activities should refer to the consolldated methodology ° ACM0018 EIectncny generation from biomass

in power-only plants”. Heat-only project activities should refer to the approved methodology “AM0036:
Fuel switch from fossil fuels to biomass in heat generation equipment”.

2 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.
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(b)

(c)

(d)
(€)

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;

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

The biomass used by the project faeilityplant is not stored for more than one year;

The biomass used by the project faeilityplant is not processed chemically or
biologically (e.g. through esterification, fermentation, hydrolysis, pyrolysis, bio- or

chemical-degradation, etc.) prior to combustion. FhermaldegradationdDrying and
mechanical processing, such as shredding and pelletisation, are allowed.

4, 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:

@ The retrofit or replacement of existing heat generators/boilers; or

(b) The installation of new heat generators/boilers; or

(© A new dedicated biemass-residues supply chain of biomass residues established
for the purpose of the project (e.g. 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.

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

@) If the wastewater generation source is registered as a CDM 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;

(b) If the wastewater source is not a CDM project, the amount of biogas does not
exceed 50% of the total fuel fired on energy basis.

6. In the case biomass from dedicated plantations are is used, the applicability conditions of
the methodelegicalteel TOOL16: Project and leakage emissions from biomass” apply.

7. Finally, 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;

3 Landfill gas project activities should refer to the consolidated methodology “ACMO0001: Flaring or use of

landfill gas”.
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2.4.

10.

11.

12.
13.

14.

15.

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

() Inthe cases of 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 the cases of M4 and M5, steam turbine(s) fer—generating mechanical
power to be used for the same purpose as in the baseline are not allowed for

the-same-purpose-intheproject;

(d) For the use of biomass residues: scenarios Bl 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.

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

Entry into force

The date of entry into force is the date of the publication of the EB ## meeting report on
## Month 2020.

Applicability of sectoral scopes

For validation and verification of CDM projects and programme of activities by a
designated operational entity (DOE) using this methodology application of sectoral
scope 01 is mandatory.

If emission reductions are claimed for preventing disposal and/or preventing uncontrolled
burning of biomass residues in the baseline, then sectoral scope 13 applies.

If biomass is sourced from dedicated plantations, then sectoral scope 15 applies.

If emission reductions are claimed for preventing disposal and/or preventing uncontrolled
burning of biomass residues in the baseline and biomass is sourced from dedicated
plantations, then sectoral scopes 13 and 15 apply.

Normative references

This consolidated baseline and methodology is based on elements from the following
approved consolidated baseline and monitoring methodologies:

(@) “‘ACMO0014: Treatment of wastewater”;

(b) “ACMO0017: Production of biodiesel for use as fuel”;

(c) “AMS-IIl.H.: Methane recovery in wastewater treatment”.

This methodology also refers to the latest approved versions of the following tools:

(@) “TOOL02: Combined tool to identify the baseline scenario and demonstrate

additionality;
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16.

3.1.

17.

18.
19.

(b) “TOOLO03: Tool to calculate project or leakage CO, emissions from fossil fuel
combustion”;

(© “TOOLO04: Emissions from solid waste disposal sites”;

(d) “TOOLO05: Baseline, project and/or leakage emissions from electricity consumption
and monitoring of electricity generation”;

(e) “TOOLO7: Tool to calculate the emission factor for an electricity system”;

) “TOOLO09: Determining the baseline efficiency of thermal or electric energy

generation systems”;

(9) “TOOL10: Tool to determine the remaining lifetime of equipment”;

(h)

(i) “TOOL12: Project and leakage emissions from transportation of freight”;
) “TOOL16: Project and leakage emissions from biomass”.

For more information regarding the proposals and the tools as well as their consideration
Executive Board (hereinafter referred to as the Board) of the clean development
mechanism (CDM) please refer to <http://cdm.unfccc.int/goto/MPappmeth>.

Selected approach from paragraph 48 of the CDM modalities and procedures

“Emissions from a technology that represents an economically attractive course of action,
taking into account barriers to investment”.

Definitions

The definitions contained in the Glossary of CDM terms shall apply.

For the purpose of this methodology, the following definitions apply:

(@)

(b)

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

(e)

(f)

(9)

(h)

(i)

()
(k)

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

Heat - useful thermal energy that is generated in a heat generationplant 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, 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 facilityunit.
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 ard or, if
applicable, any condensate return;

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”;

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 MWhe of electricity and
2 MWhy, of process heat has a heat-to-power ratio of 2;

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.

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;

Power - electric power, unless explicitly mentioned otherwise;

Power plant - an installation that generates electric power through the conversion
of heat to mechanical power using a heat engine. The heat is produced in a heat

generator and the-electric-poweris-generated-in-an-electricity-generator,coupled
to-the-heat-engine-consumed in a heat engine (e.g. steam turbine) coupled to an

electr|C|ty generator Ihe—peme#pla#ﬁ—meludes—aﬂ—the—equme#ﬂ—neeessapy—te
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()

(m)

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

(i) Al 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;

Power-and-heat plant - apewerplant-which-doesnotfulfi- the conditions—of-a
power-onlyplant. Power-and-heat plants encompass thus 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.

5. Baseline methodology

5.1. Project boundary

20. The spatial extent of the project boundary encompasses:

(@)

(b)

(€)

(d)
(€)

(f)

21.

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

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

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

The means of transportation of biomass to the project site;

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;

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

If biogas is included, the site of the anaerobic digester.

5 Note that the project boundary encompasses not only the plants generating power and/or heat that are
directly affected by the CDM project activity (e.g. retrofitted or installed) but also all other plants
generating power and/or heat located at the same site as the CDM 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 CDM project activity is located and all
facilities are to be included in the power and heat balances.
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Table 2. Emission sources included in or excluded from the project boundary

Source

Gas

Included

Justification/Explanation

Electricity and heat
generation

CO2

Yes

Main emission source

CHgs

No

Excluded for simplification.
This is conservative

N2O

No

Excluded for simplification.
This is conservative

Baseline

Uncontrolled burning
or decay of surplus
biomass residues

CO:

No

It is assumed that CO:2
emissions from surplus
biomass residues do not lead
to changes of carbon pools in
the LULUCF sector

CHas

Yes or No

Project participants may
decide to include this emission
source, where case B1, B2 or
B3 has been identified as the
most likely baseline scenario

N20O

No

Excluded for simplification.
This is conservative. Note also
that emissions from natural
decay of biomass are not
included in GHG inventories as
anthropogenic sources

On-site fossil fuel
consumption

CO2

Yes

May be an important emission
source

CHa

No

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

N20

No

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

Off-site
transportation of
biomass

Project activity

CO2

Yes

May be an important emission
source

CHas

No

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

N2O

No

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

Combustion of
biomass for
electricity and heat

CO2

No

It is assumed that CO:2
emissions from surplus
biomass do not lead to
changes of carbon pools in the
LULUCF sector
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Source

Gas Included Justification/Explanation

This emission source must be
included if CH4 emissions from
CH4 Yes or No uncontrolled burning or decay
of biomass residues in the

baseline scenario are included

Excluded for simplification.
N20O No This emission source is
assumed to be small

It is assumed that CO2
emissions from surplus

CO2 No biomass do not lead to
changes of carbon pools in the
LULUCF sector

Wastewater from the This emission source shall be
treatment of biomass included in cases where the
CHg4 Yes ;

waste water is treated (partly)
under anaerobic conditions

Excluded for simplification.
N2O No This emission source is
assumed to be small

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

CO2 Yes

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

Cultivation of land to
produce biomass CHs Yes
feedstock

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

N2O Yes

5.2.

22.

Project documentation

The project participants shall document the specific situation of the CDM project activity
in the CDM-PDD:

(@)

(b)

(c)

For each plant generating power and/or heat that operated at the project site in the
three years prior to the start of the CDM project activity: the type and capacity of
the heat generators, the types and quantities of fuels whieh used in the heat
generators, the type and capacity of heat engines, and whether the equipment
continues operation after the start of the CDM project activity;

For each plant generating power and/or heat installed under the CDM project
activity: the type and capacity of the heat generators, the types and quantities of
fuels used in the heat generators, the type and capacity of heat engines and direct
heat extractions;

For each plant generating power and/or heat that would be installed in the absence
of the CDM project activity: the type and capacity of the plant, the type and capacity
of the heat generators, heat engines and electric power generators and the types
and quantities of fuels which would be used in each heat generator;
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(e) A schematic diagram of the configuration of the CDM project activity and the

baseline scenario;-similarto-the-one-presented-in-Figure-1—The diagram-in-Figure
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6 For simplicity, power only units are not displayed in the diagram.
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5.3. Selection of the baseline scenario and demonstration of additionality

23. The selection of the baseline scenario and demonstration of additionality sheuld shall be
conducted by-applying-the following “TOOLO02: Combined tool to identify the baseline
scenario and demonstrate additionality” using the following guidance.

5.3.1. Identification of alternative scenarios

24. The alternative scenarios shewldshall specify:

(@)

(b)

(€)

(d)

(e)

(f)

Box 1.

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

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

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

If the CDM project activity uses biomass residues, what would happen to the
biomass residues in the absence of the CDM project activity (B scenarios); and

If the CDM project activity uses biomass cultivated in dedicated plantations, what
the land use would be in the absence of the CDM project activity (L scenarios); and

If the CDM project activity uses biogas from on-site wastewater, what would
happen to the biogas in the absence of the CDM project activity (BG scenarios).

Non-binding best practice example 1: Selection of the baseline scenario

Project participants 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 a CDM
project activity, the continuation of the baseline-secenariocurrent situation and all plausible and
relevant alternatives scenarios.

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

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

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

(a)

P1:  The proposed project activity not undertaken as a CDM project activity;
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(b) P2: 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 equipment configuration) as those observed in the most recent three
years prior to the starting date of the CDM project activity;

(© P3: 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 project CDM 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;

(e) P5:  The installation of new power plants at the project site different from those
installed under the CDM project activity;

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

(9) P7:  The generation of power in the power grid.

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

@ H1:  The proposed project activity not undertaken as a CDM project activity;

(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 CDM project activity;

(© 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 CDM 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 CDM project activity;

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

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

27. The alternative scenarios for mechanical power should include, but not be limited to,
inter alia:

€)) M1:  The proposed project activity not undertaken as a CDM 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;

7 This alternative is only applicable if there are existing plants operating at the project site.
8 This alternative is only applicable if there are existing plants operating at the project site.
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(© 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.

28. For any of the alternative scenarios described above, all assumptions with respect to
installed capacities, load factors, energy efficiencies, fuel mixes, and equipment
conflguratlon should be clearly descrlbed and jUStIerd in the CDM- PDD Wherkdennmg
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29.

30.

31.

32.

33.

34.

If existing plants operated at the project site prior to the implementation of the CDM project
activity, the remaining lifetime of the existing equipment shall be determined as per
“TOOL10: Tool to determine the remaining lifetime of equipment” 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 CDM project activity.

When using biomass residues, the alternative scenarios of the biomass residues in
absence of the project activity shall be determined following the—guidance—in—the
methodelogicaltool“TOOL16: Project and leakage emissions from biomass”.

In addition to the alternative scenarios (B scenarios) included in the-methedelogical-tool
“TOOL16: Project and leakage emissions from biomass”, the alternative-seenarios project
participants shall include scenario B5:

{&)-B5-The biomass residues are used for power or heat generation at the project site in
new and/or existing plants;.

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

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

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

(b) BG2: Biogas is captured and flared;
(© 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.

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

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

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

11 Project activities that intend to claim emission reductions for the avoidance of methane as per scenario
BG1, shall be developed as a separate biogas CDM project activity applying approved methodologies
ACMO0014 or AMS-III.H.
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(b) If scenario BG3 is selected, the same amount of biogas produced in the project

shall be mcluded |n the basellne scenario. Fepthe—pulﬂpese—ef—ealemanng—the

(c)
(d)

(e)

pre}eet—aetMW—usmg—th%me%hedelegy—ln case the blogas is supplled by an eX|st|ng
CDM prOJect act|V|ty its reference shaII be mcluded in the PDD Any—reqwed

35.

36.

5.4. Emission reductions

37. Emission reductions are calculated as follows:

— PE

, — LE

y

Equation (1)

ER, = BE,
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Where:
ER, = Emissions reductions in year y (t CO2)
BE, = Baseline emissions in year y (t COz)
PE, = Project emissions in year y (t COz2)
LE, = Leakage emissions in year y (t CO2)
38.
5.5.
39.
40.
41.

(b)

(c)
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42.

(d)

these—three—ways—and |t may be d|ff|cult to cIearIy determlne the preC|se mix of power
generation in the grid and power or heat generation with biomass residues or fossil fuels

that would have occurred |n the absence of the CDM project actrvrty lt—pewer—ean—be

whreh—ehange—ever—trme—For thls reason, thls methodology adopts a conservatlve

approach 3

engmes—whreh—eperate—fer—the—generahen—ef—pewer—enty— based on the foIIowmg

assumptions and taking into account any technical and operational constraints:

(@)

(b)

(€)

(d)

(e)

(f)

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;
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(9) 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.

43. Project participants shall document and justify in the CDM-PDD in a transparent manner
the allocation approach.

44,  Based-onthese-assumptions;bBaseline emissions are calculated as follows:
Equation (2
BE, = ELpy gry X EFgc6ry + Z FFpr Gy, r X EFpry s a @

f

+ ELpy rr/Gry X min(EFEG,GR,y; EFEG,FF,y) + BEgg,y

Where:

BE, = Baseline emissions in year y (t CO2)

ELg; Ry = (BI\?\S/\(/al’l]i;e minimum electricity generationinsourced from the grid in year y

EF Ry = Grid emission factor in year y (t CO2/MWh)

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

EFpp, ¢ = 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 6 orrr y = CO:2 emission factor for electricity generation with-fossi-fuels at the
project site or off-site plants in the baseline in year y (t CO2/MWh)

BEgg, = Baseline emissions due to disposal of biomass residues in year y
(tCO2e)

N B " — iod

f = Fossil fuel type

45, The algerithm-procedure used to determine the-data—above-baseline emissions can be
summarized as follows:

@) Step 1: Determine-biomass-availabilitythe total baseline process heat generation,
electricity generation and capacity constraints, and efficiencies—and—power
e cion § :

(b) Step 2: Determine the minimum baseline electricity gereration-insourced from the
grid and emission factors;

(© Step 3: Determine the baseline biomass-based heat and power generation;

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

(e) Step 5: Determine the baseline emissions due to uncontrolled burning or decay of
biomass residues;

() Step-6-Caleulate-baseline-emissions.
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Step 1.1: Baseline

Step 1.2: Baseline

Step 1.3: Baseline
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5.5.1. Step 1: Determine the total baseline process heat generation (HCg.y) and-biomass
a¥a#ab4+rty electr|C|ty generatlon and capacity constraints, and efficiencies—and

5.5.1.1. Step 1.1: Determine the total baseline process heat generation

47. The amount of process heat that would be generated in the baselrne in year y (HCBLy) is
determlned 5 : :

generated in the project scenario.?'® The process heat should be calculated net of any
parasitic heat used for drying of biomass.

48. 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 CDM
project activity eensumes—steam—from—thesame—quality-as—in—baseline—process—and
transported through one steam header in both scenarlos Prejeet—aewme&m—whteh—the

49.

5.5.1.2. Step 1.32: Determine the baseline capacity of electricity generation
(CAPEG,total,y)

50. The total capacity of electricity generation available in the baseline should-beis calculated

usrng—theequatren—betew—as foIIows Ihe—heat—eng+nes4—and—]—sheald-be—ebtamed—#em—the

12Heat supplied during the CDM project activity to a district heating system shall count as process heat and
be included in the process heat.

13Heat supplied during the CDM project activity to a mechanical steam turbine shall count as process heat
and be included in the process heat.

14 In case the baseline scenario involves steam headers with different steam enthalpies the project
participants shall assume the use of the header that ensures a conservative estimation of the baseline
emissions.
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CAPgg totary = LOC,, Equation (3)

X Z(CAPEG,CG,i X LFCEG,CG,i)

i

+ Z(CAPEQPO, i X LFCgg po,;)
j

Where:
CAP g totaly = Baseline electricity generation capacity in on-site and off-site plants in
yeary (MWh)
CAPgg ¢ = 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 e, = Baseline load factor of cogeneration-type heat engine i (ratio)
LFCggpo = Baseline load factor of power-only-type heat engine j (ratio)
Loc, = Length-ofthe eOperational eampaigh of the industrial facility using the
process heat in year y (hour)
i = Cogeneration-type heat engine in the baseline scenario
Ji = Power-only-type heat engine in the baseline scenario
» B " it iod
5.5.1.3. Step 1.23: Determine the efficiencies of heat generators, and efficiencies and

heat-to-power ratio of heat engines

51. The efficiencies of heat generators (g, ue srn/MsLHG, FF,R) @Nd heat engines (Npy g6 ce,i/j/

NBL,EG, Po,j) Sheuldshall be calculated using-ene-of-the-following-eptions-as per “TOOL09:

Determining the baseline efficiency of thermal or electric energy generation systems”.
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Equation (4)

HGFF,h,x HGFF,h,x—l HGFF,h,x—Z

Z FFe e X NCVee ¢ Z FF X NCVee ¢ Z FF 2 XNCVie ¢

?§

|

w;
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53.

Z BRn,h,x S NCVBR,n,x .
Hbgrpr=Hbp% :
Z BRn,h,x X NCVBR,n,x + Z FFf,h,x X NCVFF,f,x
n f

Z FF < NCVig -

Z BRn,h,x X NC\/BR,n,x + z |:Ff,h,x X NCVFF,f,x
f

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

@) Case 1: For existing heat engines with a minimum three-year operational history
prior to the CDM project activity:

HPRpy EG,c6,/P0.i/j Equation (8)

=— X MAX
3.6

1 {HCBR,CG/PO,x,i/j HCprccrpox-1i/j | HCBR,CG/PO,x—Z,i/j}
ELgrccpox,i/j ELprca/pox-1i/i ELBRcG/POx—2,i/j

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

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

ELggrcc/poiyj = 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

(b) Case 2: For heat engines without a minimum three-year operational history prior
to the CDM 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”.

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

5.5.2.1. Step 42.31: Determine tetalthe baseline electricity generation (ELgLy)

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

ELpry = ELpj gross,y + ELpjimpy — ELpjauxy Equation (9)
Where:

ELg,,, = Baseline electricity generation in year y (MWh)

ELpj grossy = Gross quantity of _electricity generated in all power plants which-are

located-at the projectsite-and included in the project boundary in year y
(MWh)

ELpj imp,y = Project electricity imports from the grid in year y (MWh)

ELpjqux,y = Total auxiliary electricity consumption required for the operation of the
power plants atthe-preject-site in year y (MWh)

N E ” = iod

56.
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Box 2. Non-binding best practice example 2: Auxiliary electricity requirement

Project participants should account for the total auxiliary electricity consumption (ELpjauxy)
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 project
participants 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 project participants calculate 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).

57.

5.5.2.2. Step 2.2: Determine the baseline electricity sourced from the grid (EGsL,cry)

58. 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):

ELgygry = max(0,ELgy,y, — CAPzg rorary) Equation (10)
Where:
ELpycry = Baseline electricity sourced from the grid in year y (MWh)
ELp,y = Baseline electricity generation in year y (MWh)
CAPgg totaLy = Baseline electricity generation capacity in on-site and off-site plants in
year y (MWh)
N B ” — iod

59. 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
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(b)
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P¥ =
y =
x |1
R —3
5.5.2.4. Step 2.3: Determine the emission factor of grid electricity generation
(EFeccry)

64. The grid emission factor (EFec cry) shall be determined using the latest approved version
of “TOOLO7: Tool to calculate the emission factor for an electricity system”.

5.5.2.5. Step 22.4: Determine the emission factor of on-site electricity generation with

fossil fuels (EFec,rry)

65. 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 make-it should be assumed in equation (2) that EFeg rry = EFec.cry-

66. Otherwise—+e. When fossil fuel based power only generation wasis identified as part of

the baseline scenario and after—eenducting—thesteps—to—4-2-semepower—generation

it | T Y i Y e Lsi .
erOption-B-belewf if fossil fuel power plants were operated at the project site prior to the
implementation of the CDM project activity, either Option A or Option B can be used to
determine the emission factor (EFecrry). FOr new power plants that would be constructed
at the project site in the baseline scenario, Option B sheuld shall be used.
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(@)

(b)

EFEG,FF = 36 X

Where:

EFgGrry

EFBL.COZ.FF

NpLrr

Option A: Determine EFec rry as per the procedure described under “Scenario
B: Electricity consumption from an off-grid captive power plant” in the latest
approved version of the —Feeolto—calculate—baseline;—projectand/orleakage
emissions—from—electricity—consumption” “TOOL05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of electricity
generation”, using data from the three calendar years prior the date of submission
of the PDD for validation of the CDM project activity;

Option B: Determine a default emission factor for EFec /e based on a-default
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:

EFgyco2,rF Equation (12)

NBLFF

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

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

= Efficiency of the fossil fuel power plant(s) at the project site in the
baseline (ratio)

16 |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.
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69.

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

55.4.1. Step 3.1: Determine the baseline biomass-based heat generation (HGgLgry)

70. It is assumed that the use of biomass residues for which scenario B5 has been identified
as the baseline scenario (BRgsny) Would be prioritized over the use of any fossil fuels in
the baseline. From-that-assumption;Assuming that the equivalent amount of heat that
would be generated with biomass residues (HGg.gr,) sheuld shall be determined-—as
follows?’:

71.

72.

(b)

17 The biomass residues used in each heat generator (BRps,p,) 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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73.

Equation (14)

Equation (15)

Equation (16)

HGpy pr, = 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)

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

on dry-basis)
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74.

NB1,HG,BR R

BRprs

i

h

Baseline biomass-based heat generation efficiency of heat generator h
(ratio)

n ” " o
n i the baseli ,

The allocation of biomass residues to the different heat generators (BRgsnny) Shall be
guided so as to maximize the heat generation efficiency of the set of heat generators,
taking into account the following:

(@)

(b)

(€)

(d)

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;

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 project
participants shall specify in a transparent manner how the respective amounts of
biomass residues are allocated to each of the heat generators;

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;

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
CDM project activity.
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Box 3. Non-binding best practice example 3: Baseline biomass-based heat generation (asper

step 3.1)

This methodology assumes that the use of biomass residues (BRegsny) 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.gr,y) should be determined based on the allocation of
the quantities of each type of biomass to the different generators.

List of heat generators Allocate BRgs,,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 . :
; HGpypry = Z Z(BRH§,VI,?!._\'XNL Virny XTBLHG BR 1)
h n
Heat generator h2 Yy, BRB5,n,y 3
//.
Heat tor h3 -
eat generator / BRss,ny
Heat generator h4
BRB5,n,y
Heat generator hn
5.5.4.2. Step 3.2: Determine the baseline biomass-based cogeneration of process

heat and electricity and heat extraction

75. It is assumed that cogeneration of process heat and power using biomass-based heat
(HGeLer,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. Frem With that
assumption the equivalent amount of electricity (ELsLerccy) and process heat
(HCsLgr,ca,y) that would be generated from biomass-based heat (HGg. gry) are determined
as follows:: *°

76.

7.

(b) N#eeate—%akbremass—based—heapék@gbmﬁ—m%e—mﬁe%h&%engmes

19 The biomass-based heat used in cogeneration mode (HGp;, gr 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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(c)

(d)

78.

o 1 < 1 - > Equation (17)
=—X E —X i X ;
BLBRCGy = 3¢ i ( HPRp, + 1) "BLEG,CG,i BL,BR,CG,y,i

Equation (18)

HPRg, ;
HC = Z — X : X HG i
BL,BR,CG,y <( HPRgy; + 1) MBL,EG,CG,i BL,BR,CG,y,L)

i

Equation (19)

Equation (20)

Equation (21)

Where:
ELgyprccy = Baseline biomass-based cogenerated electricity in year y (MWh)
U P— = Baseline electricity generation efficiency of heat engine i (MWh/GJ)
HGyy Ry = Baseline biomass-based heat used in heat engine i in year y (GJ)
HCpyprecy = Baseline biomass-based process heat cogenerated in year y (GJ)
HPRy = Baseline heat-to-power ratio of the heat engine i (ratio)
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(ratio)
B . . —
B " | — :
n B h ot ional — :
- B line load f ‘] e e
i = GCogeneration-type-heatenginein-the-baseline-scenario
¥ = YearoHhe-creditingperod
79. The total biomass-based heat (HGgLgry) shall be allocated to the different heat engines
(HGeLER,cy.i) 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 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 as—per

(step 3.2)

This methodology assumes that cogeneration of process heat and power using biomass-based
heat (HGgLgry) Would be prioritized over the use of fossil fuels. The equivalent amount of
electricity (ELsLgr,cey) and process heat (HCgLgr ccy) that would be generated are determined
based on the allocation of biomass based heat to the different engines i.

List of heat engines Allocate the total biomass-based Calculate the amount of electricity
for which heat and power heat (HGe gr,) to the different and process heat generation in
can be cogenerated heat engines i each engine |
Heal engine i HGs i '
g BB Elp prony = ==X ¥ | o= % Mpr g ems * H g prrn s |
ALEBR Oy 16 L-_l’H.':'nl?, F 13 BLEGLG 2 I.I.J.h....ll
Heat engine 2 ~ AP b 1) J
Heat engine i3
e HE Y HE )
HLRL RROG v = R NRLEGOG ® RLgL RROG
Heat engine i L\ (HPRg 1) I

Heat engine in

80.

The next step to be followed depends on the outcomes of the calculations above. FeurThe
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:

(i) 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,
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(i) 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:

(i) 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;

(i) 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;

(i) 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.

81. Case 3.2.1.1: HGpg pry = Xi HGp1 prcG,y, AN HCpp,, = HCpy grcqythReR If all the heat
that would be generated using biomass residues in the baseline would be used in
cogeneration-type heat engines and would suffice-to-serve—all-match the demand of
process heat demand:, it is assumed then 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—partictlarly-on-the-relativeprices—of-on-site—electricity
generation-usingfossil-Huels-and-the-electricity price-in-the-grid. In-order-to-estimate-the
baseline-parameters-thatresult-project-participants-should:

82. Based on these assumptions:
(@) Define-ELg; pr/cry = ELpLy — ELpLgry — ELpLBrcey
(b) ELP],offset,y =0, and

(c) ELpy He,yr = O-and

Where:
ELgrr/cry = Baseline uncertai_n electricity sourced from the grid or o n-site or off-site
power-only units in year y (MWh)2°
ELpjoffsety = Electrici_ty that Woulq _be generated in the baseline that exceeds the
generation of electricity during year y (MWh) 21
ELpy ney s = Baseline electricity generation using fossil fuel f in year y (MWh)

20 Please refer to Equation 2.
21 Please refer to Equation 36.
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f = Fossil fuel type

83. Then, project participants may Pproceed to Step 5: Determine the baseline emissions due
to uncontrolled burning or decay of biomass residues.

84. Case 3.2.1.2: ¥HGg gry = Xi HGp gr Gy, @Nd HCpy,, > HCpy, R coythen 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
mets, Hit is assumed then that the remaining process heat balance thatremains-te-be-met
would-be-is met by-using with fossil fuels. ln-erderto-estimate-the-baseline-parameters
thatresult-project participants-sheuld:

85. Under these assumptions:

(@ BefineHCpq1ance,rry = HCply — HCpp pr g, aNd

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

Where:
HCpaiance Fry = Process heat balance demand after cogeneration in year y (GJ).
2 e = Balance of electricity generated with fossil fuels in year y (MWh)

86. Then, project participants should Pproceed to Step 4: Determine the baseline demand for
fossil fuels to meet the balance of process heat and the corresponding electricity
generation.

87. Case 3.2.2: W-HGpypry > Xi HGpL R Gy, @Nd HCpy,, = HCpgy gr ccy~then-If all process
heat demand would be met with biomass-based heat in the baseline and still there would
be some biomass-based heat to be used:, it is assumed then that this heat would be used
for generatlon of power in power- only mode i.e. without cogeneratlon of process heat.

88. Project participants shall define:

(@) BefireH Gpg1ance,r,roy = HGpLpry — 2i HGp1 R cG,y,i» @Nd
(b) ELpaiance,po,y = ELpy — ELpgry — ELpL BR cGyi2RE
Where:
HGpqiancesrpoy = Balance of heat produced using biomass residues used in power-only
mode in year y (GJ).
U8t Py = Balance of electricity generated in power-only in year y (MWh)
89. Then, project participants should Pproceed to Step 3.3: Determine the baseline biomass-

based electricity generated in power-only mode.
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(i)

91.

92.

93.

94.

95.

Case 3.2.3: ¥HGg gry > 2i HGppr cG,y,i AN HCpy,, = HCp/ pR cc,ythenlf 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 {referto-the-monitoring—tables fora
defintttonsof-how,,anrd-hcn -asedinthe-eguationsbelows.

h
Case 3.2.3.1: ¥HCpy,, — HCppprccy = % X (HGpppry — i HGprpr cc,y, )re—If 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)-, Fthen 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, particularhron-the relative

Under these assumptions:

@ BefineE Ly rr/6ry = ELpry — ELprGry — ELpLBR Gy, @Nd
(b) ELpjoffsety =0, and

() FFgync,y,r = 0r-ahe

Where:
ELgy rr/ory = Baseline uncertain electricity sourced from the grid or on-site or off-site
power-only units in year y (MWh)
ELpjoffsety = EIectrici_ty that woulo _be ger_terated in the baseline that exceeds the
generation of electricity during year y (MWh)
FFgpnGy.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 (GJ/tonnes)
h _ Specific enthalpy of the heat carrier at the heat generator side
s (GJ/tonnes)

Then, project participants should Pproceed to Step 5: Determine the baseline emissions
due to uncontrolled burning or decay of biomass residues.

h .
Case 3.2.3.2: HCpy,, — HCpypr oy > h;fc”;y X (HGpppry — Xi HGpypr cc .y, )re—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)-, Fthen 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. tr-erderto

. EaTEET ; e — BRI

Under these assumptions:
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96.

97.

98.

Define h
(@ HCyaiancerry = (H Cpry — HCpLpr G y) h;Ion; X (H GpLpry —
ZHGBLBRCGy|)§; (H;
ZHGBLBRCGyl ZHGBLBRCGyl
(b) ELpaiancerry = ELpry — ELp1Gry — ELpL R cG,yi2R€E
Where:
HChaiance Fry = Balance of process heat demand after cogeneration in year y (GJ).

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

Then, project participants should Pproceed to Step 4: Determine the baseline demand for
fossil fuels to meet the balance of process heat and the corresponding electricity
generation.

Case 3233 ¥ HCp,— HCppprecy < 222

huiGH

<HGBL BRy — Z HGBL BR,CG yi >

- If the balance of biomass-based heat

(right-hand side of the equation) is greater than the remaining demand for process heat
(Ieft hand S|de of the equatlon) Ithen the—balanee—ef—heat—p#edaeed—wmh—blemass
at there remains
some blomass 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. In-orderto-estimate-the-baselineparameters-that
resultprojectparticihants-shotld:

Under these assumptions:

(a) Define #Gm;ZH—G%%%

N'HG N'HG \ REIGH , (17 L A
ya BLBR,CGYl Z BLBR,CG i UTSBLy TS BLEREEY )
i i / =

LOW

_ hyiGH
HGbalance,BR,PO,y - <HGBL,BL,y - Z HGBL,BR,CG,yi > - h X (HCBL,y .
i

H CBL,BR,CG,y)i and
(b) ELpaiance,po,y = ELpry — ELpLGry — ELpLBR cG,y2RER

Where:
HGpy grpoy,j = Baseline biomass-based heat used in heat engine j in year y (GJ)

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

HCBL,BR,CG,y

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

ELbalance,PO,y
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99. Then, project participants should Pproceed to Step 3.3: Determine the baseline biomass-
based electricity generated in power-only mode.

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

100. If power-only-type heat engines,—-e—heat-engines-that produce—only electricity-without
cogeneration-of process-heat-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.

101.

102.

(b)  Allocate-the-balance-ofbiomass-based-heat (HGraane sk roy)-to-the-different-heat

(€)

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

Equation (22
ELBL,BR,PO,y = Z(H GBL,BR,PO,y,j X UBL,EG,Po,j) g (22)

Subject to

22 An example of a technical constraint could be that the enthalpy of the biomass generated steam would
not meet the minimum enthalpy required for a power-only type heat engine. In that case it shall be
assumed that there would be no power generated by biomass fired power-only heat engines in the
baseline.

23 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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Where:

ELg;, grpo,y = Baseline biomass-based electricity (power-only) in year y (MWh)

HGpyprro,y, = Baseline biomass-based heat used in heat engine j in year y (GJ)

MsLE6.p0, = Average electric power generation efficiency of heat engine j (MWh/GJ)

Box 5. Non-binding best practice example 5: Baseline biomass-based power-only asper (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 (ELsLgrroy,) 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 j heat (HGgL gr ro,,) to the different electricity generated in each
heat engines j heat engine j
Heat engine j1 HGeLsrroy ELp; prpoy = Z(HGBL,BR,PO,}'J X’?BL,EG,PO.})

i

Heat engine j2
Heat engine j3

Heat engine j4

Heat engine jn

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

(@) 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;
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105.

106.

107.

(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.

() Step33-LtWEraanceroy=Ftsrsrroy

Case 3.3.1: If ELpqiance,po,y = ELpLBRPo,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—hthat-ease-Project participants shall define:

@ Befine ELg; rr/Gry = ELpatance,po,y — ELBLBRPO,y:
(b) ELpjoffsety = 0, and

(c) FFgp ng,y,r = Orahe;

Where:
ELgy rr/ory = Baseline uncertain electricity sourced from the grid or on-site or off-site
power-only units in year y (MWh)
ELpjoffsety = Electrici_ty that woul_d _be ger_1erated in the baseline that exceeds the
generation of electricity during year y (MWh)
FFp1 n6y.r = Baseline fossil fuel demand for process heat in year y (GJ).

Then, project participants should Pproceed to Step 5: Determine the baseline emissions
due to uncontrolled burning or decay of biomass residues;

(a) Step-332 MW pammearor < Flprmrroy

Case 3.3.2: If ELpqiance,po,y < ELp1 R PO,y, the amount of electricity generated on-site in
the baseline exceedsis larger than the amount of electricity generated in the project
scenario-, and Hf grid-export was available in the baseline, this result indicates that the
CDM 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 fervia-the-parameter as ELp; ofisety. H-OFrderto-continde p

Under these assumptions, rejectparticipants-should:
(a) 'D'eﬁ'n'eELBL'FF/GR'y = O,

(b) ELpjoffsetyy = ELpLBRPOy — ELbalancepo,y, @Nd

(c) FFpi ney s = 02R6;

Where:
ELgyrr/cry = Baseline uncertai_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 generated in the baseline that exceeds the
generation of electricity during year y (MWh)
FFgrnGy.f = Baseline fossil fuel demand for process heat in year y (GJ).

24 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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108. Then, project participants may Pproceed to Step 5: Determine the baseline emissions due
to uncontrolled burning or decay of biomass residues.

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

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

109. Ia-many-ecasesWhen the amount of biomass residues available is not ereughsufficient to
generate the heat reqwred to meet the process heat demand”—tn—sueheases and-itfossil-
been 9, it is assumed

that the balance of process heat is met using fossn fuels resultlng in related fossil fuel
baseline emissions. Where fossil fuel based cogeneration capacity is still 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.

110.

111.

25 Cases 3.2.2 and 3.2.4.3 above.
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112.

Caleulate foreach-cogeneration-heat-engine-i-the The amount of cogenerated electricity

and the amount of heat that would need to be generated bywith fossil fuels in heat
generators in order to supply the cogeneration heat engine i, shall be calculated as
follows?®;

(HPRpL; + 1+ GGLyesquir) Equation (23)
HGpypr ey, = HPR,, X HCp1Fr,cc,y,i
,L

g _ \ Hesrrrreym Equation (24)

HG _ § : He Equation (25)

Where:
HGpy, rr e,y = Baseline fossil-based heat used in heat engine i in year y (GJ)
HCpy prc Fry = Baseline biemassfossil 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. (Setat Default value of 0.05)
(ratio)
HPRg; ; = Baseline Heat Power Ratio of heat engine i (ratio)
Elgrrry —
Hbgrrryn =
Heparaneerry =

26 The fossil fuel based cogenerated process heat (HCp,, rr cg,y,;) Should not exceed the balance of process
heat demand (HCpg1ance rr.y)-
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B line fossil-fuelt /| Lind P G
B line bi I /| Lind — e
166, B h ot 4 ional — T
b a— = Baselineloadfactorof-heat-engine-i{ratio)
£ = FossilHueltype
¥ B I — iod
B - . I — ’ .
Box 6. Non-binding best practice example 6: Baseline fossil fuel based cogeneration as
per(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 | electricity and theat that would need
can be cogenerated that still have cogeneration capacity to be generated by fossil fuels.
Heat engine i1 HCperance,Fry HPRy ; + 1+ GGlyran
HGprrrcoys = ( w2 HPR,, defoult ) XHCpp FF.c6 y.i

Heat engine i2
Heat engine i3 EL _ HCpy rrccy.i
BL,FF,y 7HPRBL,1
7
Heat engine i4

Heat engine in

113.

IncaseWhen after step 4.1 HCpqiance rry > HCpirr ccy, then there would still be process

heat demand to be met:, lit 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.

huiGn,y Equation (26)

HGpp rrpHEy = (H Chatancerry — H CBL,FF,CG,y) X n
LOW,y

H GBL,FF,y =H GBL,FF,CG,y +H GBL,FF,DHE,y Equation (27)

Where:

HCpgtance rry = Balance of process heat demand after cogeneration in year y (GJ)

HCpy rrccy = Baseline fossil-fuel-based process heat cogenerated in year y (GJ)

hiow,y = Specific enthalpy of the heat carrier at the process heat demand side
(GJ/tonnes)
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Ruigh,y = Specific enthalpy of the heat carrier at the heat generator side
(GJ/tonnes)

HGpy rr,, = Baseline fossil-based heat generation in year y (GJ)

HGpyy, pr puE,y = Baseline fossil-based heat used to meet baseline process heat demand

via direct heat extraction in year y (GJ)

HGpy prcey = Baseline fossil-based heat cogeneration in year y (GJ)

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

(@) 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;

(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.

115. Case 4.1.1: ELpgiancerr,y = ELprrytThe 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 project participants should
define:

(@ BefineELp;, rr/cry = ELpaiancerry — ELpLFF,y, and
(b) ELpjoffsety = Orane;

116. Then, project participants should Pproceed to Step 4.2.
(@  Step4i2MWElL ey <Elurrry

117. Case 4.1.2: ELpgiancerr,y < ELpLrr,tThe 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 CDM 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 ELp;ofisety. t-orderto-determine-the resulting-baseline-emissions

118. Project participants shall define:

(a) D'eﬁ'n'eELBL'FF/GR,y = 0, and
(b) ELP],offset,y = ELBL,FF,y - ELbalance,FF,y;_a'ndT
119. Then, project participants should Pproceed to Step 4.2.
5.5.5.2. 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
120.
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(b) AHocate—thetotal-heat-generation—reguired—fromfossttuels {(HGg, r Jto-the
. ; b he diff | .

(c)
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122.

123.

124.

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 based-on-theallocation

principles-above-using-the following-equations-as follows:

Equation (28)

z HGpy rryn = HGrrrpuey + HGprrrcey
h

HGpypryn Equation (29)
FFBL,HG,y,f = z 77—
h BL,HG,FF,h
Subjectto
HG gy < B0 GG X CAP ey ¥ Oy Equation (30)
Where:
FFgLncy,r = Baseline fossil fuel demand for process heat in year y (GJ)
HGpy pry = Baseline fossil-based heat generation in heat generator h in year y (GJ)
n = Baseline fossil-based heat generation efficiency of heat generator h
BL,HG,FF,h (ratio)28
LOG, = hof ional —
CAPrch = Baseline-capacity-of-heat-generator-h-{GIh)
HGpy prpuE,y = Baseline fossil-based heat used to meet baseline process heat demand
via direct heat extraction in year y (GJ)
HGg, rr ey = Baseline fossil-based heat cogeneration in year y (GJ)

The total heat generation required from fossil fuels (HGgLrry) shall be allocated to the
different heat generators (HGg.rry,n), SO as 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.

27 The heat generation in each heat generator (HGg,, rr, ) Should not exceed the total capacity of the heat
generator.

28 |n 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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Box 7. Non-binding best practice example 7: Baseline heat generation to meet the fossil-
based cogeneration as-per-(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 HGeLrey Z HGpy pryn = HGpy prpue,y + HGprrr ooy

h
Heat generator h2

. _ Z (HGBL,FF,}-,)L)
BLHGy,f —
Heat generator h3 HExf — \ L6 FF

Heat generator h4

Heat generator hn

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

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

127. 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.

128. 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:

BEpry = BEprp1/B3y + BEpr B2y Equation (31)
Where:
BEgpg, = Baseline emissions due to disposal of biomass residues in year y
(t CO2e)

= Baseline emissions due to aerobic decay or uncontrolled burning of

BEBR,Bl/B3y
biomass residues in year y (t CO2)
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5.5.6.1.
129.

130.

131.

132.

133.

= Baseline emissions due to anaerobic decay of biomass residues in year y

BEgRrp2, (L CO2)
2

Step 5.1: Determine BEgriB3y

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.

Baseline emissions are calculated by-multiplying-the-guantity-of biomassresidues-with-the
net-calorificvalue-and-an-appropriate-emissionfactor;-as follows:

Equation (32
BEgR,1/83y = GWPcpa X Z BRp1/p3ny X NCVprny X EFgrny q (32)

Where:
BEgg p1/p3y = Baseline emissions due to aerobic decay or uncontrolled burning of
biomass residues in year y (t CO2)
GWP_ 4 = Global Warming Potential of methane valid for the commitment period

(t CO2/t CHa)

= Quantity of biomass residues of category n used in the CDM project
activity in year y for which the baseline scenario is B1 or B3 (tonnes on
dry-basis)

BRgp g1/83.1y

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

EFgrn,y = CH4 emission factor for uncontrolled burning of the biomass residues
category n during the year y (tCH4/GJ)

n = Biomass residue category

To determine the CHs emission factor (EFsrny), project participants may undertake
measurements or use referenced default values Ln—the—absenee—ef—mere—aeeurare

In the absence of more accurate information for NCVgrny and EFgrny.%°, 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.

80 2006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.

81 2006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.
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Box 8.

Non-binding best practice example 8: Baseline emissions due to uncontrolled burning
as-per(step 5.1)

Project participants 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 project participants 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 CH./t biomass.

BEBR,Bl/B3,y = GWPCH4 X (BRwoodresidues,y + BRemptyfruitbunches ,y) x 0.001971 (tCH4/t)

5.5.7. Step 5.2: Determine BEgrg2y

134.

135.

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), project participants shall calculate
baseline emissions using the latest approved version of the tool “Emissions from solid
waste disposal sites”. The variable BEchsswosy calculated by the tool corresponds to
BEgr,s2y in this methodology. The project participants shall use as waste quantities
prevented from disposal (W,x) in the tool, those quantities of biomass residues (BRng2.y)
for which B2 has been identified as the baseline scenario.

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 alternative scenario B2 come from one particular source, the monitored
guantities 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
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left for decay under clearly anaerobic conditions (B2), an allocation should be made
consistently with the information provided for the CDM project activity in the CDM-PDD.
The allocation should be made in a conservative manner and consistent with the guidance
provided befoere for BRga ny. Fheprojectparticipants-should-specifiandjustify-inthe CDM-

136. Calculate-baseline-emissions-using-eguation-2-above:

5.6. Project emissions
137.

(b)

(€)

(d)

(e)

(f)

(¢)]

138. Project emissions are calculated as follows:

PEy, = PEgpp, + PEgr1y + PEgray + PErgy + PEgry + PEyw Equation (33)
+ PEggay + PEpcy

Where:
PE, = Project emissions in year y (t CO2)
PEpgp, = Emissions during the year y due to fossil fuel consumption at the project

site (t CO2)
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PEGpy,, = Emissions during the year y due to grid electricity imports to the project
site (t CO2)

PE g, = Emissions due to a reduction in electricity generation at the project site
as-compared-to-the-baseline-scenario in year y (t CO2)

PErg, = Emissions during the year y due to incremental transport of biomass to
the project plant (t COz)

PEgg, = Emissions from the combustion of biomass during the year y (t CO2e)

PEww, = Emissions from wastewater generated from the treatment of biomass in
yeary (t CO2e)

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

PEgc, = Project emissions associated with the cultivation of land to produce

biomass in year y (t CO2)

5.6.1. Determination of PEggry
139. The following emission sources sheuldshall be included in determining PErr,:

(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.g. 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 the first bullet, and fossil fuels required for the operation
of equipment related to the preparation, storage and transportation of fuels (e.g.
for mechanical treatment of the biomass, conveyor belts, driers, etc.).

140. The latest approved version of the “TOOLO03: Tool to calculate project or leakage CO-
emissions from fossil fuel combustion”; sheuld shall be used to calculate PEgrry. All
combustion processes j as described in the two bullets above should be included.

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

Project participants 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, and for the operation of auxiliary equipment
related to the preparation, storage and transportation of biomass.

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
CDM project activity.
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5.6.2.
141.

5.6.3.
142,

5.6.4.
143.

Determination of PEgr1y
If electricity is imported from the grid to the project site during yeary, corresponding
emissions should be accounted for as project emissions, as follows:

PEGr1y = EFgcry X ELpjimp,y Equation (34)

Where:
PEgp1, = Emissions during the year y due to grid electricity imports to the project
site (t CO2)
ELpj imp,y = Project electricity imports from the grid in year y (MWh)
EFgcery = Grid emission factor in year y (t CO2/MWh)

Determination of PEgrzy

If ELbalance,PO,y < ELBL,BR,PO,y (Step 3-3-2) or ELbalance,FF,y < ELBL,FF,y (Step 4-2-2)1 the
amount of electricity generated on-site in the baseline exeeeds-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:

PEGRra,y = EFggry X ELpjoffsety Equation (35)

Where:
PEgRryy = Emissions due to a reduction in electricity generation at the project site
as-compared-to-the-baseline-scenario in year y (tCO>)
EFg66ry = 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)

Determination of PEwry

In cases where the biomass residues are not generated directly at the project site, and
always in the case of biomass from plantations, project participants shall determine CO
emissions resulting from the incremental transportation of the biomass to the project plant
using the latest version of the “TOOL12: Project and leakage emissions from
transportation of freight”. PEtrm in the tool corresponds to the parameter PEtry in this
methodology and the monitoring period m is one year.
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Box 10.

Non-binding best practice example 10: Emissions from transportation of the biomass

plant,

Project participants should determine the project emissions resulting from the transportation
of the biomass from the source (e.g. dedicated plantation or off-site industrial facility) to the
project plant.

Example - A project activity involves the use of biomass from a dedicated plantation and
bagasse from a nearby industry, which are located 25 km and 10 km away from the project

The project participants opted to use the conservative default values provided by the TOOL12:
“Project and leakage emissions from transportation of freight” and, therefore monitor:

respectively.

- the quantity of each type of biomass transported;

- the return distance from the dedicated plantation (50 km) and nearby industry (20 km);
and

- the type of vehicle used, in order to select the appropriate emission factor (i.e. 245 g
COg/t.km for light vehicles of up to 3.5-3.9 tons or 129 g CO/t.km for heavy vehicles of
3.5-3.9 tons or more).

5.6.5.
144,

145.

Determination of PEgry

If project proponents chose to include emissions due to uncontrolled burning or decay of
biomass residues (BEgr,) 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 (36
n

Where:

PEgg, = Emissions from the combustion of biomass residues during the yeary
(tCO2e)

GWPy4 = Global Warming Potential of methane valid for the commitment period
(tCO2/tCHA4)

EF cy4 R = CHas emission factor for the combustion of biomass residues in the
project plant {CH4/GJ)

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

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

on dry-basis)

To determine the CH, emission factor (EFchagr), project participants 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 must be-is applied to the CH4 emission factor. Fhelevel
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146.

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%
Liquid biomass residues 3 300%

Table 5——— Conservativenessfactors

Estimated-uncertainty-range (%) uncertainty-band  where-highervalues-are
%) more-conservative

Less-than-oregualio-10 7 102
Greaterthan10-and-lessthan-oregual-to-30 20 106
Greater-than-30-and-less-than-oregualto 50 40 A2
Greaterthan-50-and-lessthan-oregual-te % 21

100

Greaterthan-100 150 1.37

5.6.6. Determination of PEww,y

147.

This emission source should be estimated in cases where waste water originating from
the treatment of the biomass is (partly) treated under anaerobic conditions and where
methane from the waste water is not captured and flared or combusted. Project emissions
from waste water are estimated as follows:

PEWW,y = GWPCH4 X VWW,_’V X CODWW,y X BO,WW X MCFWW Equation (37)
Where:

PEyy, = Emissions from wastewater generated from the treatment of biomass in
yeary (t CO2e)

GWPy, = Global Warming Potential of methane valid for the commitment period
(t CO2/t CH4)

Viww,y = Quantity of waste water generated in year y (m?3)

CODyy,, = Average chemical oxygen demand of the waste water in year y
(tCOD/m3)

B, ww = Methane generation potential of the waste water (t CH4/tCOD)

82 Values are based on the 2006 IPCC Guidelines, Volume 2, Chapter 2, Tables 2.2 to 2.6.
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5.6.7.
148.

5.6.8.
149.

5.7.
150.

151.

152.

MCF = Methane correction factor for the waste water (ratio)

Determination of PEgczy

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 CDM project activity according to the
following provisions:

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

(b) In case the biogas is not provided by a registered CDM project activity:

() If baseline scenario BG1 is selected, the project emissions should be
included in this proposed CDM 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
ACMO0014;

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

Determination of PEgcy

If the project includes biomass from dedicated plantations, the associated project
emissions shall be calculated according to the methodeolegicattool“TOOL16: Project and
leakage emissions from biomass”.

Leakage

Leakage emissions due to diversion of biomass residues from other applications shall be
calculated according to the methedeloegicalteel"TOOL16: Project and leakage emissions
from biomass”.

Leakage emissions due to shift of pre-project activities shall be calculated according to
the methodeloegicalteel“TOOL16: Project and leakage emissions from biomass”.

In the case that negative overall emission reductions arise in a year through application of
the leakage emissions, CERs are not issued to project participants 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 tCO.e occur in the year t and positive
emission reductions of 100 tCO.e occur in the year t+1, only 70 CERs are issued for the
year t+1.
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5.9.
154.

155.
156.

Data and parameters not monitored

In addition to the parameters and procedures described herein, all monitoring provisions
contained in the tools referred to in this methodology also apply.

Document and justify all selected values in the CDM-PDD.

he fallow worad | :

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:

— Pype-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 CDM project activity (scenarios B);
— Use in the project scenario (scenarios P);

— Quantity (tonnes on dry-basis)

Description:

Explain and document transparently in the CDM-PDD, which
guantities of which biomass categories are used in which
installation(s) under the CDM 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 CDM project activity (tonnes on dry-
basis) prior the time of submission of the PDD for validation of the
CDM 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
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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 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 m? 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

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: HGhx

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 CDM 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
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Data / Parameter table 6.

Data / Parameter:

HGBR,coPOx,i,j

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 CDM 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:

HCBgR,cG/POx,ilj

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

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 CDM 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:

ELBR,cG/PO,x,ilj

Data unit:

MWh

Description:

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

Source of data:

On-site measurements

Measurement
procedures (if any):

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
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Source of data:

On-site measurements

Measurement
procedures (if any):

Any comment:

Data / Parameter table 10.

procedures (if any):

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. Project
participants should document transparently and justify in the CDM-
PDD how this parameter was determined

Any comment:

Data / Parameter table 11.

Data / Parameter: CAPec.caii
CAPeEeGro,
Data unit: MW
Description: CAP&ec,cc,i = Baseline electricity generation capacity in on-site and

off-site plants in year y (MWh) of cogeneration-type heat engine i
(MW).

CAP&Eeg,po,j= Baseline electricity generation capacity of power-only-
type heat engine j (MW)

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. Project
participants should document transparently and justify in the CDM-
PDD how this parameter was determined

Any comment:

Data / Parameter table 12.

Data / Parameter: LFChch
Data unit: Ratio
Description: Baseline load factor of heat generator h (ratio)

Source of data:

On-site measurements or reference plant design parameters

Measurement
procedures (if any):

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. Project participants should document transparently and
justify in the CDM-PDD how this parameter was determined (e.qg.
using historical records)

Any comment:
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Data / Parameter table 13.

Data / Parameter: HPRsL,

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

procedures (if any):

Any comment:

Data / Parameter table 14.

Data / Parameter: LFCec.ca.i
LFCec.co,

Data unit: Ratio

Description: LFCec.cc, = Baseline load factor of cogeneration-type heat engine i
(ratio)

LFCec ro,; = Baseline load factor of power-only-type heat engine |
(ratio)

Source of data:

On-site measurements or reference plant design parameters

Measurement
procedures (if any):

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. Project participants should document
transparently and justify in the CDM-PDD how this parameter was
determined

Any comment:

Data / Parameter table 15.

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
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Data / Parameter table 16.

Data / Parameter: neLFr
Data unit: ratio
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; or use default values
as provided in Appendix 1 of the “Tool to calculate the emission
factor for an electricity system”; or assume an efficiency of 100%

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 CDM-PDD

Any comment:

Data / Parameter table 17.

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/m3 should be used)

Data / Parameter table 18.

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
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6.1.

157.

158.

159.

6.2.

Measurement
procedures (if any):

Measurements shall be carried out at reputed laboratories and
according to relevant international standards

Any comment:

Data / Parameter table 19.

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:

Monitoring methodology

Monitoring procedures

Describe and specify in the CDM-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 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.

In addition to the parameters and procedures described herein, all monitoring provisions
contained in the tools referred to in this methodology also apply.

Data and parameters monitored

Data / Parameter table 20.

Data / Parameter:

Biomass categories and quantities used in the CDM project
activity

Data unit:

— FypeCategory (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 CDM project activity (scenarios B);
— Use in the project scenario (scenarios P and H);

— Quantity (tonnes on dry-basis)
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Description:

Explain and document transparently in the CDM-PDDwhich quantities
of which biomass categories are used in which installation(s) under
the CDM 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 CDM 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 typescategories 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
procedures (if any):

Use calibrated weight meters. Adjust for the moisture content in order
to determine the quantity of dry biomass

Monitoring frequency:

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC procedures:

Crosscheck the measurements with an annual energy balance that is
based on purchased quantities and stock changes

Any comment:

Data / Parameter table 21.

Data / Parameter:

For biomass residues categories for which scenarios B1, B2 or
B3is deemed a plausible baseline alternative, project
participants shall demonstrate that this is a realistic and credible
alternative scenario

Data unit:

Tonnes

Description:

— Quantity of available biomass residues of type-category n in the
region

— Quantity of biomass residues of type-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 type-category n (which
cannot ean-net 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 frequency:

At the validation stage for biomass residues categories identified ex
ante, and always that new biomass residues categories are included
during the crediting period

QA/QC procedures:

Any comment:
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Data / Parameter table 22.

Data / Parameter:

BRriny

Data unit:

tonnes on dry-basis

Description:

Quantity of biomass of category n used in the CDM project activity in
year y (tonnes on dry-basis)

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

Monitoring frequency:

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC procedures:

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 type-category of biomass residue (e.g. ) and each source
(e.g. 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 23.

Data / Parameter:

BRB1B3ny

Data unit:

tonnes on dry-basis

Description:

Quantity of biomass residues of category n used in the CDM project
activity in year y for which the baseline scenario is Blor B3 (tonnes
on dry-basis)

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

Monitoring frequency:

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC procedures:

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 24.

Data / Parameter:

BRBA,n,y

Data unit:

tonnes of dry matter

Description:

Quantity of biomass residues of category n used in the CDM project
activity in year y, for which the baseline scenario is B4 (tonnes on
dry-basis)

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

Monitoring frequency:

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions
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QA/QC procedures:

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 25.

Data / Parameter: BReasny
Data unit: tonnes on dry-basis
Description: Quantity of biomass residues of category n used in the CDM project

activity in year y for which the baseline scenario is B5 (tonne on dry-
basis)

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

Monitoring frequency:

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC procedures:

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 26.

Data / Parameter: EFsrny
Data unit: tCH4/GJ
Description: CHa4 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, project participants may
undertake measurements or use referenced default values. In the
absence of more accurate information, it is recommended to use
0.0027 t CHa per ton of biomass as default value for the product of
NCVi and EFbuming,cHaky

Monitoring frequency:

QA/QC procedures:

Any comment:

Data / Parameter table 27.

Data / Parameter: EFrryf
Data unit: T CO2/GJ
Description: CO:2 emission factor for fossil fuel type fin 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
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
data annually

QA/QC procedures:

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 28.

Data / Parameter: EFchHa,8r
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
procedures (if any):

The CH4 emission factor may be determined based on a stack gas
analysis using calibrated analyzers

Monitoring frequency:

At least quarterly, taking at least three samples per measurement

QA/QC procedures:

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
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 29.

Data / Parameter: EFcoz.Le
Data unit: T CO2/GJ
Description: CO2 emission factor of the most carbon intensive fossil fuel used in

the country (t CO2/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 procedures:

Any comment:
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Data / Parameter table 30.

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

procedures (if any):

enthalpy of the process heat (steam or hot water) supplied to process
heat loads in the CDM 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 procedures:

Any comment:

Data / Parameter table 31.

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
procedures (if any):

Use calibrated electricity meters

Monitoring frequency:

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC procedures:

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 32.

Data / Parameter: ELPJ,impy
Data unit: MWh
Description: Project electricity imports from the grid in year y (MWh)

Source of data:

On-site measurements

Measurement
procedures (if any):

Use calibrated electricity meters

Monitoring frequency:

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC procedures:

The consistency of metered electricity generation should be cross-
checked with receipts from electricity purchases

72 of 84




CDM-MP83-A02

Draft Large-scale Consolidated Methodology: ACMO0006: Electricity and heat generation from biomass

Version 15.0
Sectoral scope(s): 01

‘ Any comment:

Data / Parameter table 33.

Data / Parameter: ELpjauxy
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
procedures (if any):

Use calibrated electricity meters

Monitoring frequency:

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC procedures:

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:

EGpj,auxy 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 tubines 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

Data / Parameter table 34.

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 procedures:

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)
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Data / Parameter table 35.

Data / Parameter: hLowy
hrichy
Data unit: GJ/tonnes
Description: hLow,y = Specific enthalpy of the heat carrier at the process heat

demand side (GJ/tonnes)
huichy = Specific enthalpy of the heat carrier at the heat generator
side (GJ/tonnes)

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

QA/QC procedures:

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 36.

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 procedures:

Any comment:

Data / Parameter table 37.

procedures (if any):

Data / Parameter: Vww,y

Data unit: m3

Description: Quantity of waste water generated in year y (m3)
Source of data: On-site measurements

Measurement

Monitoring frequency:

Data monitored continuously and aggregated as appropriate, to
calculate emissions reductions

QA/QC procedures:

Any comment:
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Data / Parameter table 38.

Data / Parameter: CODww,y
Data unit: tCOD/m3
Description: Average chemical oxygen demand of the waste water in year y

(tCOD/m?)

Source of data:

On-site measurements

Measurement
procedures (if any):

Monitoring frequency:

In case of measurements: At least every six months, taking at least
three samples for each measurement

QA/QC procedures:

Any comment:

Data / Parameter table 39.

procedures (if any):

Data / Parameter: Bo.ww

Data unit: T CH4/tCOD

Description: Methane generation potential of the waste water (t CH4/tCOD)
Source of data: Reference default values (IPCC)

Measurement

Monitoring frequency:

QA/QC procedures:

Any comment:

Data / Parameter table 40.

procedures (if any):

Data / Parameter: MCFww

Data unit: ratio

Description: Methane correction factor for the waste water (ratio)
Source of data: Reference default values (IPCC)

Measurement

Monitoring frequency:

QA/QC procedures:

Any comment:

Data / Parameter table 41.

Data / Parameter: LOCy
Data unit: Hour
Description: Length-ofthe-eOperationalcampaign of the industrial facility using

the process heat in year y (hour)

Source of data:

On-site measurements

Measurement
procedures (if any):

Record and sum the hours of operation of the CDM project activity
facilities during year y

Monitoring frequency:
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QA/QC procedures:

Any comment:
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Appendix 1. Alphabetical list of parameters

BEgg, Baseline emissions due to disposal of biomass residues in year y
(t CO2e)
BE Baseline emissions due to aerobic decay or uncontrolled burning of
I biomass residues in year y (t CO5)
BR Quantity of biomass residues of category n used in the CDM project
Plny activity in year y (tonnes on dry-basis)
Quantity of biomass residues of category n used in the CDM project
BEgrg1/83ny activity in year y for which the baseline scenario is B1 or B3 (tonnes on
dry-basis)
BE Baseline emissions due to anearobic decay of biomass residues in year y
BRB2y (tCO2)
B,ww Methane generation potential of the waste water (t CH4/tCOD)
BR Quantity of biomass residues of category n used in heat generator h in
B5,n,hy

CAPEG,total,y

year y with baseline scenario B5 (tonne on dry-basis)

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

Baseline electricity generation capacity of cogeneration-type heat

CAPgG,c6, engine i (MW)
Baseline electricity generation capacity of power-only-type heat engine j
CAPEG,PO,j (MW)
coD Average chemical oxygen demand of the waste water in year y
WW.y (tCOD/m3)
EF CO:2 emission factor of the fossil fuel type that would be used for power
BL.CO2.FF generation at the project site in the baseline (tCO2/GJ)
EF CH4 emission factor for uncontrolled burning of the biomass residues
BRn.y category n during the year y (tCH4/GJ)
EF CH4 emission factor for the combustion of biomass residues in the
CGHEER project plant (tCH4/GJ)
EFgc6ry Grid emission factor in year y (t CO2/MWh)
EFgc rry CO2 emission factor for electricity generation with fossil fuels in the
baseline in year y (t CO2/MWh)
EFepyr CO2 emission factor for fossil fuel type f in year y (t CO2/GJ)

ELbalance,FF,y

ELbalance,PO,y

ELp,

Balance of electricity generated with fossil fuels in year y (MWh)
Balance of electricity generated in power-only in year y (MWh)

Baseline electricity generation in year y (MWh)

ELg grccy Baseline biomass-based cogenerated electricity in year y (MWh)
ELp; grpoy Baseline biomass-based electricity (power-only) in year y (MWh)
ELprry Baseline fossil-based electricity generation in year y (MWh)
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ELg rricry

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

ELpicry Baseline electricity sourced from the grid in year y (MWh)
ELpi ey f Baseline electricity generation using fossil fuel f in year y (MWh)
EL Total auxiliary electricity consumption required for the operation of the
Pl.auxy power plants in year y (MWh)
EL Gross quantity of electricity generated in all power plants included in the
PJ.gross,y project boundary in year y (MWh)
g, Project electricity imports from the grid in year y (MWh)
EL Electricity that would be generated in the baseline that exceeds the
Ploffsety generation of electricity during year y (MWh)
| Fossil fuel type
FFgi ngyf Baseline fossil fuel demand for process heat in year y (GJ)
GGL The default value for the losses linked to the electricity generator group
ol (turbine, couplings and electricity generator. (ratio)
GWP Global Warming Potential of methane valid for the commitment period
CHA (tCO2/tCH4)
h Specific enthalpy of the heat carrier at the heat generator side
HIGHY (GJ/tonnes)
h Specific enthalpy of the heat carrier at the process heat demand side
LOW,y

HCbalance,FFy
HCBL,BR,CG,y
HCBL,CG,FF,y

HCpy pr ey

HGbalance,BR,POy

HGp pry
HGpyprcoy,i

HGBL,BR,PO,y,]'

(GJ/tonnes)

Process heat balance demand after cogeneration in year y (GJ).
Baseline biomass-based process heat cogenerated in year y (GJ)
Baseline fossil based process heat cogenerated in year y (GJ)
Baseline fossil-fuel-based process heat cogenerated in year y (GJ)

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

Baseline biomass-based heat generation in year y (GJ)
Baseline biomass-based heat used in heat engine i in year y (GJ)

Baseline biomass-based heat used in heat engine j in year y (GJ)

HGpy pry Baseline fossil-based heat generation in year y (GJ)
HGgy rryn Baseline fossil-based heat generation in heat generator h in year y (GJ)
HGpy pr ey Baseline fossil-based heat cogeneration in year y (GJ)

H GBL,FF,CG,y,i

HGBL,FF,DHE,y

HPRp, ;

i

Baseline fossil-fuel-based heat used in heat engine i in year y (GJ)

Baseline fossil-based heat used to meet baseline process heat demand
via direct heat extraction in year y (GJ)

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

Cogeneration-type heat engine in the baseline scenario
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j = Power-only-type heat engine in the baseline scenario

LFCgg ¢ = Baseline load factor of cogeneration-type heat engine i (ratio)

LFCggpo, = 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)
MCF .y = Methane correction factor for the waste water (ratio)

n = Biomass residue category

NCVigny _ Net calorific value of biomass residue of category n in year y (GJ/tonne

on dry-basis)
Project emissions associated with the cultivation of land to produce

PEpcy = biomass in year y (t CO2)

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

PEgg, = Emissions from the combustion of biomass during the year y (t CO2e)

PE _ Emissions during the year y due to fossil fuel consumption at the project
FFy site (t CO2)

PE _ Emissions during the year y due to grid electricity imports to the project
GRLY, ~  site (t COy)

PE _ Emissions due to a reduction in electricity generation at the project site in
GR2y yeary (t CO2)

PE _ Emissions during the year y due to incremental transport of biomass to
TRy the project plant (t CO2)

PE _ Emissions from wastewater generated from the treatment of biomass in
LA ~  yeary (t CO2e)

Viw.y = Quantity of waste water generated in year y (m?3)

NBLEGCG = Baseline electricity generation efficiency of heat engine i (MWh/GJ)

N51,E6,P0,j = Average electric power generation efficiency of heat engine j (MWh/GJ)

_ Efficiency of the fossil fuel power plant(s) at the project site in the
oL, ~  baseline (ratio)

Baseline biomass-based heat generation efficiency of heat generator h
TIBL,HG,BR,h (ratio)

Baseline fossil-based heat generation efficiency of heat generator h
Np116,FF (ratio)
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Appendix 2. Example of a project activity configuration?
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1 For simplicity, power only units are not displayed in the diagram.
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MP 83, Annex 2
To be considered by the Board at EB 108.

The draft version of this document (CDM-MP80-A03) was available
for public input from 11 October to 25 October 2019. No comments
were received.

Revision to:

¢ address inconsistencies and ambiguities in the language
used in some parts of the methodology;

o simplify the approach for the estimation of emission
reductions.

EB 101, Annex 9
Revision to include non-binding best practice examples.

Editorial revision to correct paragraph numbering.

EB 94, Annex 5
Revision to:

e Add reference to the methodological tool “Project and leakage
emissions from biomass” (TOOL16);

e Streamline the provisions associated with cultivation of
biomass from a dedicated plantation.
EB 69, Annex 17
Amendment to:

e Broaden the applicability of the methodology to utilization of
biomass from dedicated plantations;

e Change the title from “Consolidated methodology for electricity
and heat generation from biomass residues” to “Consolidated
methodology for electricity and heat generation from biomass”.

EB 66, Annex 39

Editorial amendment to modify equations in pages 36 and 39

where the amount of electricity generated in the baseline is higher

than the amount of energy generated in the project activity.

EB 66, Annex 39

Revision in order to incorporate reference to the tools:

e “Assessment of the validity of the original/current baseline and
update of the baseline at the renewal of a crediting period”;

e “Tool for project and leakage emissions from road
transportation of freight”.
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Version Date Description
11.2 29 September 2011 EB 63, Annex 16

Amendment to:

e Broaden the applicability of the methodology to situations
where mechanical energy is produced from process heat
generated from biomass;

e Broaden the applicability of the methodology by increasing the
maximal share of the co-fired fossil fuels in the total fuel fired
from 50% to 80% on an energy basis.

11.1 26 November 2010 EB 58, Annex 8

The methodology was revised in order to include project activities

that use biogas produced from anaerobic digestion of wastewater

as fuel. The revision also corrects editorial mistakes in equations
and definitions of parameters.
11.0 17 September 2010 EB 56, Annex 6

e The revised methodology, now titled “Consolidated
methodology for electricity and heat generation from biomass
residues”, is made in response to the EB 37 request to
undertake a review of ACMO0006 with a view to: (i) Provide
more clarity on the applicability of various scenarios; (ii)
Consolidate the various scenarios, where possible; (iii) Provide
a simple guide for PPs to identify which scenario is applicable
to their project activity and (iv) Explore the possibility of splitting
the methodology if there are very distinct types of project
activities to which the methodology is applicable.
Consequently, this overall revision inter alia removes the
scenario-based approach to determining applicability and
provides an overall change in approach for determining
baseline emissions and project emissions;

e Due to the overall modification of the document, no highlights
of the changes are provided;

e Consequently, all information contained in history boxes below
is not relevant to this version of the methodology.

10.1 30 July 2010 EB 55, Annex 16

Editorial revision to:

e Revise the monitoring procedure of the biomass moisture
content so that the parameter can be monitored for each batch
of biomass, rather than continuously.

10.0 12 February 2010 EB 52, Annex 8

The applicability of the methodology was restricted to power and
heat projects due to the approval of a new consolidated
methodology ACMO0018 for power-only projects. Power-only
projects were excluded from this methodology.
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Version

Date
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09.0

08.0

07.0

06.2

06.1

06.0

05.0

04.0

17 July 2009

25 March 2009

13 February 2009

02 August 2008

16 May 2008

27 August 2007

18 May 2007

02 November 2006

EB 48, Annex 10

Equation 15 was divided into two different equations in order to be
correctly applied in case of scenario 13.

EB 46, Annex 6

Scenario 22 was included in the methodology in response to the
request for revision AM_REV_0118. Furthermore, scenario 21 was
wrongly mentioned in the field “Any comment” in the table for
parameter BFy boiler,historic,3yr Which was corrected.

EB 45, Annex 11

The methodology was revised to include the following requests for
revision and clarifications:

e AM_REV_0074 - inclusion of Scenario 21;

e AM_CLA 0065 - the statement “the efficiency of heat
generation in the project plant is smaller or the same compared
to the reference plant” was removed from the description of the
scenarios to ensure internal consistency with the calculation of
emissions reductions due to heat production.

EB 41, Paragraph 26(g)

The title of the “Tool to determine methane emissions avoided from
dumping waste at a solid waste disposal site” changes to “Tool to
determine methane emissions avoided from disposal of waste at a
solid waste disposal site”.

EB 39, Paragraph 22

“Tool to calculate baseline, project and/or leakage emissions from
electricity consumption” replaces the withdrawn “Tool to calculate
project emissions from electricity consumption”.

EB 33, Annex 10
The methodology was revised:

e To have its applicability broadened to project activities that
install a new cogeneration facility using biomass;

e To modify the equation for baseline methane emissions from
avoided dumping of biomass residue to reflect the situation
where only a part of the biomass residue available is in surplus
which, therefore, would result in dumping leading to methane
emissions;

e To include the “Tool to calculate project or leakage CO:
emissions from fossil fuel combustion” and the “Tool to
calculate project emissions from electricity consumption”.

EB 31, Annex 11

The methodology was revised in response to the request
AM_REV_0044 to expand the applicability of the approved
methodology by including new scenario for project activities that
improve the efficiency of biomass use in generating electricity.

EB 27, Annex 6
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In response to the requests AM_REV_0023 and AM_REV_0024
the methodology was revised:

To include the use of the first order decay model for calculation
of avoided methane emissions from natural decay. That was
implemented by incorporating the FOD tool as an option in
cases where the biomass residues would be dumped under
clearly anaerobic conditions in the baseline scenario;

To include a scenario for fossil fuel based electricity and heat
generation in the baseline case. The approved methodology
was also revised, as per the recommendation of the panel;

To have the scope of five Scenarios (5, 6, 7,8 & 11) broadened
to allow the possibility that existing fossil fuel fired power plants
may also be retired as a result of the project activity;

To make the methodology consistent with AM0036, particularly
with respect to the monitoring provisions;

To update emissions factors used in the methodology based
on the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories;

To make provisions related to the lifetime of existing
installations that are replaced as a result of the project activity
in compliance with guidance by the Board on this matter
(section C of annex 2 of EB 22).

03.0 19 May 2006 EB 24, Annex 1

Inclusion of definitions section;

The methodology was revised in order to clarify the process for
estimating the net quantity of increased electricity from
implementation of project activity under Scenario 14.

02.0 03 March 2006 EB 23, Annex 11

Inclusion of the name of the project developer;
Inclusion of Scenario 16.

01.0 30 September 2005 EB 21, Annex 13
Initial adoption.

Decision Class: Regulatory
Document Type: Standard
Business Function: Methodology
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