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Approved consolidated baseline and monitoring methodology ACM0006

“Consolidated methodology for electricity generation from biomass residues
in power and heat plants”

L SOURCE AND APPLICABILITY
Sources
This consolidated methodology is based on elements from the following methodologies:

. AMO0004: “Grid-connected Biomass Power-Generation that avoids uncontrolled burning of
biomass” which is based on the A.T. Biopower Rice Husk Power Project in Thailand
whose Baseline study, Monitoring and Verification Plan and Project Design Document
were prepared by Mitsubishi Securities;

. AMO0015: “Bagasse-based cogeneration connected to an electricity grid” which is based on
the Vale do Rosario Bagasse Cogeneration project in Brazil, whose baseline study,
monitoring and verification plan and project design document were prepared by Econergy
International Corporation;

. NMO0050: “Ratchasima SPP Expansion Project in Thailand” whose baseline study,
monitoring and verification plan and project design document were prepared by Agrinergy
Limited;

. NMOO081: “Trupan biomass cogeneration project in Chile” whose baseline study,

monitoring and verification plan and project design document were prepared by Celulosa
Arauco y Constitutcion S.A;

. NMO0098: “Nobrecel Fossil-to-Biomass Fuel Switch Project in Brazil”, whose baseline
study, monitoring and verification plan and project design document were prepared by
Nobrecel S.A.Celulose e Papel and Ecosecurities Ltd.

This methodology also refers to the latest approved versions of:

. ACMO0002 (“Consolidated baseline methodology for grid-connected electricity generation
from renewable sources”™);

. “Tool to determine methane emissions avoided from disposal of waste at a solid waste
disposal site”;

. “Tool to calculate project or leakage CO, emissions from fossil fuel combustion”;

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

. “Combined tool to identify the baseline scenario and demonstrate additionality”.

For more information regarding the proposals and the tools, as well as their consideration by the
CDM Executive Board (the Board) please refer to <http://cdm.unfccc.int/goto/MPappmeth>.
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Selected approach from paragraph 48 of the CDM modalities and procedures
“Existing actual or historical emissions, as applicable”.
or

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

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

Biomass. Biomass is non-fossilized and biodegradable organic material originating from plants, animals
and microorganisms. This shall also include products, by-products, residues and waste from agriculture,
forestry and related industries as well as the non-fossilized and biodegradable organic fractions of industrial
and municipal wastes. Biomass also includes gases and liquids recovered from the decomposition of non-
fossilized and biodegradable organic material.

Biomass residues. Biomass residues are defined as biomass that is a by-product, residue or waste stream
from agriculture, forestry and related industries. This shall not include municipal waste or other wastes that
contain fossilized and/or non-biodegradable material (small fractions of inert inorganic material like soil or
sands may be included). Note that in case of solid biomass residue for all the calculations in this
methodology, quantity of biomass residue refers to the dry weight of biomass residue.

Heat. Heat is defined as useful thermal energy that is generated in a heat generation facility (e.g. a boiler, a
cogeneration plant, thermal solar panels) and transferred to a heat carrier (e.g. hot liquids, gases or steam)
for utilization in thermal applications and processes other than power generation. Heat does not include
waste heat, i.e. heat that is transferred to the environment without utilization, including heat in the 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 facility. 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 and, if applicable, any condensate return.

Power plant. A power plant is a facility for the generation of electric power from thermal energy from
combustion of a fuel. Mechanical power is produced by a heat engine, which transforms the thermal
energy from combustion of the fuel into rotational energy. The rotational energy is transformed into
electric power in a generator. A power plant includes all equipment necessary to generate power from
combustion of fuels, including, inter alia, the boiler in case of power generation from steam, the heat engine
(e.g. a turbine or motor), the generator, any cooling equipment (e.g. a cooling tower). Power plants can

include power-only plants, power and heat plants and cogeneration plants and-plants-witheut-cogeneration.

Power-only plant. A power-only plant is a power plant to which the following conditions apply:
(a) All heat engines of the power plant produce only power and do not co-generate heat; and

(b) 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 a/l steam supplied to the steam header must be used in
turbines.
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Power and heat plant. A power and heat plant is a power plant which does not fulfill one or both
conditions of a power-only plant.

Cogeneration. A cogeneration plant is a heat and power generation plant in which at least one heat engine
simultaneously generates both heat and power.

Net quantity of electricity generation. The net quantity of electricity generation is the power generation
by the relevant plant minus the auxiliary electricity required for the operation of the power plant (e.g.
pumps, vans, flue gas treatment, control equipment, etc).

Efficiency. Efficiency of electricity generation is defined as the net quantity of electricity generated per
quantity of fuel fired in the relevant power plant (both expressed in the same energy units). In case of
boilers or cogeneration plants, the efficiency of heat generation is defined as the quantity of heat generated
per quantity of fuel fired in the boiler or cogeneration plant (both expressed in the same energy units). The
average efficiency of electricity (or heat) generation refers to the efficiency over a longer time interval that
is representative for different loads and operation modes, including start-ups (e.g. one year). In case of
several plants, the average efficiency of electricity (heat) generation in these plants corresponds
respectively to the electricity (heat) generated by all plants divided by the quantity of fuel fired in all plants
(both expressed in the same energy units).

Applicability

This consolidated methodology covers a number of different project types forpewergeneration-with
biomassrestdues. Where a combination of project activity and baseline scenario is not covered by this
methodology, project participants are encouraged to submit proposals for revision or further amendment of
this consolidated methodology.

This methodology is applicable to biomass residue fired electricity generation in power and heat plants
proejeetaetivities, including cogeneration plants. This methodology is not applicable to power-only plants.

The project activity may include the following activities or combinations of these activities:

. The installation of a new biomass residue fired power and heat plant at a site where
currently no power generation occurs (greenfield power projects); or

. The installation of a new biomass residue fired power and heat plant, which replaces or is
operated next to existing power and heat plants fired with either fossil fuels or the same
type of biomass residue as in the project plant (power capacity expansion projects); or

. The improvement of energy efficiency of an existing power and heat plant (energy
efficiency improvement projects), e.g. by retrofitting the existing plant or by installing a
more efficient plant that replaces the existing plant; or

. The replacement of fossil fuels by biomass residues in an existing or a reference power and
heat plant (fuel switch projects).
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The project activity may be based on the operation of a power and heat plant located in an agro-industrial
plant generating the biomass residues or as an independent plant supplied by biomass residues coming from
the nearby area or a market.

The methodology is applicable under the following conditions:

. No other biomass types than biomass residues, as defined above, are used in the project
plant and these biomass residues are the predominant fuel used in the project plant (some
fossil fuels may be co-fired);

. For projects that use biomass residues from a production process (e.g. production of sugar
or wood panel boards), the implementation of the project shall not result in an increase of
the processing capacity of raw input (e.g. sugar, rice, logs, etc.) or in other substantial
changes (e.g. product change) in this process;

. The biomass residues used by the project facility should not be stored for more than one
year;
. No significant energy quantities, except from transportation or mechanical treatment of the

biomass residues, are required to prepare the biomass residues for fuel combustion, i.e.
projects that process the biomass residues prior to combustion (e.g. esterification of waste
oils).

It is further noted that the methodology is only applicable for the combinations of project activities and
baseline scenarios identified in Table 2 below.

II. BASELINE METHODOLOGY

Procedure for the selection of the most plausible baseline scenario and demonstration of additionality

Project participants shall identify the most plausible baseline scenario and demonstrate additionality using
the latest approved version of the “Combined tool to identify the baseline scenario and demonstrate
additionality”, agreed by the CDM Executive Board, available at the UNFCCC CDM web site.'

In applying Step 1 of the tool, realistic and credible alternatives should be separately determined regarding:

. How power would be generated in the absence of the CDM project activity;
. What would happen to the biomass residues in the absence of the project activity;
. In case of cogeneration projects: how the heat would be generated in the absence of the

project activity.
For power generation, the realistic and credible alternatives may include, inter alia:
P1: The proposed project activity not undertaken as a CDM project activity;

P2: The continuation of power generation in an existing biomass residue fired pewerplant
power and heat plant at the project site, in the same configuration, without retrofitting and
fired with the same type of biomass residues as (co-) fired in the project activity;

! Please refer to: < http://cdm.unfcce.int/goto/MPappmeth>.
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The generation of power in an existing captive pewerplant power and heat plant, using
only fossil fuels;

The generation of power in the grid;

The installation of a new biomass residue fired pewerplant power and heat plant, fired
with the same type and with the same annual amount of biomass residues as the project
activity, but with a lower efficiency of electricity generation (e.g. an efficiency that is
common practice in the relevant industry sector) than the project plant and therefore with a
lower power output than in the project case;

The installation of a new biomass residue fired power and heat plant that is fired with the
same type but with a higher annual amount of biomass residues as the project activity and
that has a lower efficiency of electricity generation (e.g. an efficiency that is common
practice in the relevant industry sector) than the project activity. Therefore, the power
output is the same as in the project case;

The retrofitting of an existing biomass residue fired power and heat plant, fired with the
same type and with the same annual amount of biomass residues as the project activity, but
with a lower efficiency of electricity generation (e.g. an efficiency that is common practice
in the relevant industry sector) than the project plant and therefore with a lower power
output than in the project case;

The retrofitting of an existing biomass residue fired power and heat plant that is fired with
the same type but with a higher annual amount of biomass residues as the project activity
and that has a lower efficiency of electricity generation (e.g. an efficiency that is common
practice in the relevant industry sector) than the project activity;

The installation of a new fossil fuel fired captive power and heat plant at the project site;

The installation of a new single- (using only biomass residues) or co-fired (using a mix of
biomass residues and fossil fuels) cogeneration plant with the same rated power capacity as
the project activity power and heat plant, but that is fired with a different type and/or
quantity of fuels (biomass residues and/or fossil fuels). The annual amount of biomass
residue used in the baseline scenario is lower than that used in the project activity;

The generation of power in an existing fossil fuel fired cogeneration plant co-fired with
biomass residues, at the project site.

If the proposed project activity is the cogeneration of power and heat, project participants shall define the
most plausible baseline scenario for the generation of heat. For heat generation, realistic and credible
alternative(s) may include, inter alia:

H1:
H2:

H3:

The proposed project activity not undertaken as a CDM project activity;

The proposed project activity (installation of a power and heat plant eegeneration-power
plant), fired with the same type of biomass residues but with a different efficiency of heat
generation (e.g. an efficiency that is common practice in the relevant industry sector);

The generation of heat in an existing captive power and heat plant;-cegenerationplant;
using only fossil fuels;
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The generation of heat in boilers using the same type of biomass residues;

The continuation of heat generation in an existing biomass residue fired power and heat
plants eegeneration-plant at the project site, in the same configuration, without retrofitting
and fired with the same type of biomass residues as in the project activity;

The generation of heat in boilers using fossil fuels;
The use of heat from external sources, such as district heat;
Other heat generation technologies (e.g. heat pumps or solar energy);

The installation of a new single- (using only biomass residues) or co-fired (using a mix of
biomass residues and fossil fuels) power and heat plant eegeneration plant with the same
rated power capacity as the project activity power and heat plant, but that is fired with a
different type and/or quantity of fuels (biomass residues and/or fossil fuels). The annual
amount of biomass residue used in the baseline scenario is lower than that used in the
project activity;

The generation of power in an existing fossil fuel fired cogeneration plant co-fired with
biomass residues, at the project site.

For the use of biomass residues, the realistic and credible alternative(s) may include, infer alia:

B1:

B2:

B3:

B4:
BS:

B6:

The biomass residues are dumped or left to decay under mainly aerobic conditions. This
applies, for example, to dumping and decay of biomass residues on fields;

The biomass residues are dumped or left to decay under clearly anaerobic conditions. This
applies, for example, to deep landfills with more than 5 meters. This does not apply to
biomass residues that are stock-piled” or left to decay on fields;

The biomass residues are burnt in an uncontrolled manner without utilizing it for energy
purposes;

The biomass residues are used for heat and/or electricity generation at the project site;

The biomass residues are used for power generation, including cogeneration, in other
existing or new grid-connected power and heat plants;’

The biomass residues are used for heat generation in other existing or new boilers at other
.4
sites;

? Further work is undertaken to investigate to which extent and in which cases methane emissions may occur from
stock-piling biomass residues. Subject to further insights on this issue, the methodology may be revised.

* For example, this may be a likely scenario where the biomass has prior to the project implementation been sold in a
market and where electricity generation with that biomass type is common practice in the respective region.

* For example, this may be a likely scenario where the biomass has prior to the project implementation been sold in a
market and where heat generation with that biomass type is common practice in the respective region.
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B7: The biomass residues are used for other energy purposes, such as the generation of
biofuels;
B8: The biomass residues are used for non-energy purposes, e.g. as fertilizer or as feedstock in

processes (e.g. in the pulp and paper industry).

Where the project activity uses different types of biomass residues, the baseline scenario should be
identified for each type of biomass residue separately. Biomass residues from different sources should be
considered as different types of biomass residues k. Similarly, biomass residues with different uses in the
absence of the project activity should be considered as different types of biomass residues k. Explain and
document transparently in the CDM-PDD for each type of biomass residue which quantities are used in
which installations under the project activity and how these types and quantities of biomass residue would
be used in the absence of the project activity, preferably using a table.

Subsequently, all credible combinations of baseline scenarios for power, heat and biomass use should be
identified and documented as part of Step 1 of the tool. These combinations should be considered in
applying the following Steps of the tool.

In cases where realistic and credible alternative(s) include the installation of new power and/or heat
generation facilities at the project site other than the proposed project activity (so called reference plant)
the economically most attractive technology and fuel type should be identified among those which provide
the same service (i.e. the same power and/or heat quantity), that are technologically available and that are
in compliance with relevant regulations. The efficiency of the technology and the fuel type should be
selected in a conservative manner, i.e. where several technologies and/or fuel types could be used and are
similarly economically attractive, the least carbon intensive fuel type / the most efficient technology should
be considered. Ensure that the selected technology represents at least the common practice for new biomass
residue fired power and heat plants in the respective industry sector in the country or region, excluding
CDM registered projects.”

In case of Scenario 21, in the process of identifying the baseline scenario, which includes scenarios where
there is a possibility for range of use of biomass residues, the technically maximum possible ratio, as
defined by the equipment manufacturer, for the biomass fraction should be used in estimating emission
reduction.

This methodology is only applicable if one of the scenarios described in Table 2 below results to be the
most plausible baseline scenario. Explain in the CDM-PDD the specific situation of the project activity and
demonstrate that the project activity and the most plausible baseline scenario corresponds to the
“description of the situation” in Table 2 and to the combination of baseline scenarios for power (P1 to P11),
heat (H1 to H10) and biomass use (B1 to B8), as indicated under the respective scenario in Table 2 below.
For this purpose, project participants should document in the CDM-PDD:

. For each power and heat plant that was operating at the project site during the most recent
three years prior to the start of the project activity: the type and capacity of the power and
heat plant, types and quantities of fuels have been used in the power and heat plant during
the most recent three years prior to the start of the project activity and whether the plant
continues operation after the start of the project activity;

> In case all similar plants are registered as CDM project activities, this assessment of common practice is not
required.
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. For each boiler or other heat generation equipment that was operating at the project site

during the most recent three years prior to the start of the project activity: the type and
capacity of the boiler, types and quantities of fuels have been used in the boiler during the
most recent three years prior to the start of the project activity and whether the boiler
continues operation after the start of the project activity;

. For each boiler or power and heat plant installed under the project activity: the type and
capacity of boilers and/or power and heat plants and which types and quantities of fuels are
planned to be used;

. For each new boiler or power and heat plant that would be installed in the absence of the
project activity: the type and capacity of the new boilers and/or power and heat plants and
which types and quantities of fuels would be used.

In addition, project participants should check whether the procedures to calculate emission reductions work
appropriately for the project specific context. If the equations do not fully fit with the context of the
project, a revision or deviation to this methodology should be requested.

Table 1 below aims at facilitating project participants in identifying the scenario that may be applicable to
their project activity. Note that only it is not possible to combine different scenarios but that only one
single scenario can be applied for one CDM project activity.
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Table 1: Indicative applicability of different scenarios

Scenario

1 2 3 4 5 6 7 8 9 10 [ 11112 |13 |14 |15 |16 | 17 | 18 | 19 ]| 20 | 21 | 22

Cogeneration

X | X | X | X X | X X | X | X [ X | X | X | X | X | X | X | X]|X]| X

Historic on-

site Power

Generation

No power
generation

With biomass
residues

With fossil fuels

Biomass use in

the baseline

Dumped, left to
decay or
burned (B1, B2,
or B3)

Use at the
project site (B4)

Use at other
sites (B5)

Heat Generation in the baseline {in

Cogeneration
with biomass
residues

Cogeneration
with fossil fuels

Boiler with
biomass
residues (H4)

Boiler with
fossil fuels (H6)

External
sources or
other
technologies
(H7 or H8)
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Table 2: Combinations of project types and baseline scenarios applicable to this methodology

Baseline scenario

Scenario Description of the situation

Power
Biomass
Heat (if
relevant)

The project activity involves the installation of a new biomass residue fired power and heat plant at a site where no
power was generated prior to the implementation of the project activity. The power generated by the project plant is fed
H6 | into the grid or would in the absence of the project activity be purchased from the grid. The biomass residues would in
or | the absence of the project activity be used in power plants at other sites. This may apply, for example, if the biomass
1 P4: BS H7 | residues are purchased from a market or would be sold to a market in the absence of the project activity and if power

or generation is the main use of biomass residues in the country/region. ease-ofecegenerationplants; The heat would in
H8¢ | the absence of the project activity be generated in boilers fired with fossil fuels, or by other means not involving the

biomass residues. This may apply, for example, where prior to the project implementation heat has been generated in
boilers using fossil fuels

The project activity involves the installation of a new biomass residue fired power and heat plant at a site where no

Bl H6 power was generated prior to the implementation of the project activity. The power generated by the project plant is fed
or or into the grid or would in the absence of the project activity be purchased from the grid. The biomass residues would in

2 P4. B2 H7 | the absence of the project activity be dumped or left to decay or burnt in an uncontrolled manner without utilizing it for
or or | energy purposes. Inease-ofecogenerationplants; The heat would in the absence of the project activity be generated in
B3 H8® | boilers fired with fossil fuels, or by other means not involving the biomass residues. This may apply, for example, where

prior to the project implementation heat has been generated in boilers using fossil fuels

% Note that procedures to calculate baseline emissions are only provided for Option H6. As a simple and conservative assumption, project participants may still
use this methodology for Options H7 and H8 assuming conservatively that baseline emissions from heat generation are zero.
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Baseline scenario

. A =)
Scenario 2 g < 5 | Description of the situation
s S | §5
(B1 The project activity involves the installation of a new biomass residue fired cogeneration plant at a site where no power
or was generated prior to the implementation of the project activity. The power generated by the project plant is fed into
B2 the grid or would in the absence of the project activity be purchased from the grid. The biomass residues would in the
. absence of the project activity (a) be used for heat generation in boilers at the project site and (b) be dumped or left to
3 P4: or H4 d : . e .
ecay or burnt in an uncontrolled manner without utilizing it for energy purposes. This may apply, for example, where
B3) the quantity of biomass residues that was not needed for heat generation was dumped, left to decay or burnt in an
and uncontrolled manner prior to the project implementation. The heat generated by the new cogeneration plant would in the
B4 absence of the project activity be generated in boilers using the biomass residues that are fired in the cogeneration plant
The project activity involves the installation of a new biomass residue fired power and heat plant at a site where no
power was generated prior to the implementation of the project activity. In the absence of the project activity, a new
biomass residue fired power and heat plant (in the following referred to as “reference plant”) would be installed instead
P5: of the project activity at the same site and with the same thermal firing capacity but with a lower efficiency of electricity
4 and B4 H2 generation as the project plant (e.g. by using a low-pressure boiler instead of a high-pressure boiler). The same type and
P4: quantity of biomass residues as in the project plant would be used in the reference plant. Consequently, the power
generated by the project plant would in the absence of the project activity be generated (a) in the reference plant and —
since power generation is larger in the project plant than in the reference plant — (b) partly in power plants in the grid. a
The heat generated by the project plant would in the absence of the project activity be generated in the reference plant
Bt
P3: of
5 and B2 NA
P4 or
B3
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Baseline scenario

. A =)
Scenario 2 g < 5 | Description of the situation
5 > g3
= 2 |Z3
6 B3 NA
The project activity involves the installation of a new biomass residue fired cogeneration plant at a site where prior to the
implementation of the project activity an existing fossil fuel fired cogeneration plant has been operated. After the
implementation of the project activity, the existing fossil fuel fired cogeneration plant either (a) continues to be operated
Bl next to the new biomass residue fired cogeneration plant (e.g. as back-up plant) or (b) could continue to be operated (i.e.
P3: or it is. fully operational ar.ld has a remaining technical lifetime) but i§ retired due to the ipstallation of the new bi(?mass
7 and B2 H3 residue fired cogeneration plant. The power generated by the project plant (a) would in the absence of the project
i activity be generated in the existing fossil fuel fired plant and may partly (b) be fed into the grid or be purchased from
P4: 132 the grid in the absence of the project activity. The heat generated by the project plant would in the absence of the project

activity be generated in the existing fossil fuel fired cogeneration plant (the thermal efficiency of the project plant and
the existing fossil fuel fired cogeneration plant is similar, i.e. the difference is less than 5%). The biomass residues are
only used in the project plant and would in the absence of the project activity be dumped or left to decay or burnt in an
uncontrolled manner without utilizing it for energy purposes
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Baseline scenario

. A =)
Scenario 2 g < 5 | Description of the situation
5 > g3
= 2 |Z3
The project activity involves the installation of a new biomass residue fired cogeneration plant at a site where prior to the
implementation of the project activity an existing fossil fuel fired cogeneration plant has also been operated. After the
implementation of the project activity, the existing fossil fuel fired cogeneration plant either (a) continues to be operated
next to the new biomass residue fired cogeneration plant (e.g. as back-up plant) or (b) could continue to be operated (i.e.
it is fully operational and has a remaining technical lifetime) but is retired due to the installation of the new biomass
residue fired cogeneration plant. The power generated by the project plant (a) would in the absence of the project
8 B5 H3 | activity be generated in the existing fossil fuel fired plant and may partly (b) be fed into the grid or be purchased from
the grid in the absence of the project activity. The heat generated by the project plant would in the absence of the project
activity be generated in the existing fossil fuel fired cogeneration plant (the thermal efficiency of the project plant and
the existing fossil fuel fired cogeneration plant is similar, i.e. the difference is less than 5%). The biomass residues that
are used in the project plant would in the absence of the project activity be used in power plants at other sites. This may
apply, for example, if the biomass residues are purchased from a market or would be sold to a market in the absence of
the project activity and if power generation is the main use of biomass residues in the country/region
9 P4 B NA
The project activity involves the installation of a new biomass residue fired power and heat plant, which is operated next
B1 He | to (an) existing biomass residue fired power plant(s). The existing plant(s) are only fired with biomass residues and
or or continue to operate after the installation of the new pewer plant. The power generated by the new pewer plant is fed into
the grid or would in the absence of the project activity be purchased from the grid. The biomass residues would in the
10 P4: B2 H7 . . . . e
absence of the project activity be dumped or left to decay or burned in an uncontrolled manner without utilizing it for
1(3); }(I)gé energy purposes. hr-ease-ofecogenerationplants; The heat would in the absence of the project activity be generated in

on-site boilers fired with fossil fuels, or by other means not involving the biomass residues. This may apply, for
example, where prior to the project implementation heat has been generated in boilers using fossil fuels
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Baseline scenario

. A ™)
Scenario 2 g < 5 | Description of the situation
> > S 3
= '5 = 'E;
The project activity involves the installation of a new biomass residue fired power and heat plant, which is operated next
to (an) existing biomass residue fired power and heat plant(s). The existing pewer plant(s) are only fired with biomass
residues. After the implementation of the project activity, the existing pewer plant(s) either (a) continue to operate next
to the new pewer plant (e.g. as back-up plant) or (b) could continue to be operated (i.e. the plant(s) are fully operational
P4- and have a remaining technical lifetime) but are retired due to the installation of the new biomass residue fired pewer
; plant. The efficiency of electricity generation is higher in the new pewer plant than in the existing plant(s). The biomass
11 and B4 H5 . . . . . . . .
] residues would in the absence of the project activity be used in the existing pewer plant(s) at the project site.
P2: Consequently, the power generated by the new pewer plant would in the absence of the project activity be generated (a)
in the existing plant(s) and — since power generat1on is more efﬁc1ent in the project plant than in the ex1st1ng plant(s) -
(b) partly in power plants in the grid. Hea plan p h
apply—?he—eaasﬂﬂg—pewer—pl&ntés)—afeﬂalse—eegeﬂef&ﬁen—pl&nts— The heat generated by the prOJect plant would in the
absence of the project activity be generated in the existing eegeneration power and heat plant(s)
The project activity involves the installation of a new biomass residue fired cogeneration plant, which is operated next to
(an) existing biomass residue fired power plant(s). The existing plant(s) are only fired with biomass residues and
continue to operate after the installation of the new cogeneration plant. The power generated by the new cogeneration
12 P4- B4 H4 plant is fed into the grid or would in the absence of the project activity be purchased from the grid. The biomass residues

fired in the project plant would in the absence of the project activity be used for heat generation in boilers at the project
site. This may apply, for example, where the biomass residues haves been used for heat generation in boilers at the
project site prior to the project implementation. The heat generated by the new cogeneration plant would in the absence
of the project activity mainly be generated in boilers at the project site
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Baseline scenario
= 2 |&2%
Scenario 2 g < 5 | Description of the situation
> > S 3
= '5 = E
The project activity involves the installation of a new biomass residue fired power and heat plant, which is operated next
to (an) existing biomass residue fired power plant(s). The existing plant(s) are only fired with biomass residues and
continue to operate after the installation of the new pewer plant. In the absence of the project activity, a new biomass
residue fired power and heat plant (in the following referred to as “reference plant”) would be installed instead of the
Ps5: project activity at the same site and with the same thermal firing capacity but with a lower efficiency of electricity
13 and B4 H2 | generation as the project plant (e.g. by using of a low-pressure boiler instead of a high-pressure boiler). The same type
P4: and quantity of biomass residues as in the project plant would be used in the reference plant. Consequently, the power
generated by the project plant would in the absence of the project activity be generated (a) in the reference plant and —
since power generat1on 1s larger in the prOJect plant than in the reference plant — (b) partly in power plants in the grid. In
The heat generated by the pI‘O_]eCt plant would in the absence of the project act1v1ty be generated in the reference plant
The project activity involves the improvement of energy efficiency of an existing biomass residue fired power and heat
plant by retrofit or replacement of the existing biomass residue fired power and heat plant at a site where no other power
plants are operated. The retrofit or replacement increases the power generation capacity, while the thermal firing
P4 capacity is maintained. In the absence of the project activity, the existing pewer plant would continue to operate without
significant changes. The same type and quantity of biomass residues as in the project plant would in the absence of the
14 and B4 HS5 . . : . . )
i project activity be used in the existing plant. Consequently, the power generated by the project plant would in the
P2: absence of the project activity be generated (a) in the same plant (without project implementation) and — since power
generation is larger due to the energy efficiency improvements — (b) partly in power plants in the grid. In-ease-of
cogeneration-plants; The heat generated by the project plant would in the absence of the project activity be generated in
the same plant
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= 2 |a%
Scenario 2 g < 5 | Description of the situation
5 > g3
~ 2 |Z3
Bl The project activity involves the partial or complete fuel switch from fossil fuels to biomass residues at an existing
or power and heat plant at the project site. Prior to the implementation of the project activity, only fossil fuels have been
15 P3- B2 H3 used in the existing pewer plant. The biomass residues are not used in any other facilities at the project site for power or
) heat generation and would in the absence of the project activity be dumped or left to decay or burnt in an uncontrolled
or manner without utilizing it for energy purposes. The power and, in-ease-efcogenerationplants; heat generated by the
B3 project plant would in the absence of the project activity be generated in the same plant, only using fossil fuel
The project activity involves the installation of a new biomass residue fired cogeneration plant, which is operated next to
(an) existing biomass residue fired power plant(s). The existing plant(s) are only fired with biomass residues and
continue to operate in the same manner after installation of the new pewer plant. The power generated by the project
plant would in the absence of the project activity be generated (a) mostly in power plants in the grid (i.e. the power
B4 generated by the new pewer plant is fed into the grid or would in the absence of the project activity be purchased from
(and H4 the grid) and may (b) to a small extent be generated in the existing power plant(s). The biomass residues would in the
P4 Bl and / absence of the project activity (partly) be used for heat generation in boilers at the project site and may, in addition,
16 (and or partly be used in the existing power plant(s) and/or partly be dumped or left to decay or burnt in an uncontrolled manner
P2;)7 B2 I?Ir6 without utilizing it for energy purposes. This may apply, for example, where prior to the project implementation the
or biomass residues were used in boilers for heat generation and in power plants for electricity generation and where the
B3)8 project activity involves the use of additional biomass residue quantities that would in the absence of the project activity
be dumped, left to decay or burnt in an uncontrolled manner. The heat generated by the project plant would in the
absence of the project activity be generated in on-site boilers fired (a) partly with the biomass residues that are used in
the project plant and (b) partly with fossil fuels. This may apply, for example, where prior to the implementation of the
project activity heat has been generated in boilers using both fossil fuels and biomass residues

" Scenario P2: only applies if biomass generated in the existing power plant would be diverted to the project plant or if steam generated with the existing plant
would be diverted to the project plant as a result of the project activity.

Scenarios B1, B2 or B3 only apply if biomass is fired in the project plant that would in the absence of the project activity be dumped or left to decay or burnt
in an uncontrolled manner without utilizing it for energy purposes.
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Baseline scenario

. A =)
Scenario 2 g < 5 | Description of the situation
5 > g3
= 2 |Z3
The project activity involves the installation of a new biomass residue fired cogeneration plant at a site where prior to the
implementation of the project activity an existing fossil fuel fired power plant (no cogeneration plant) has been operated.
After the implementation of the project activity, the existing fossil fuel fired pewer plant either (a) continues to be
B1 H6 | operated next to the new biomass residue fired cogeneration plant (e.g. as back-up plant) or (b) could continue to be
P3: or or operated (i.e. it is fully operational and has a remaining technical 1ifetime) but is retired due to the installation of the new
17 and B2 H7 brornass residue fired power ptant. The power generated by the project plant (a) wonld in the absence of the project
activity be generated in the existing fossil fuel fired plant and may partly (b) be fed into the grid or be purchased from
P4: or 0r6 the grid in the absence of the project activity. The biomass residues are only used in the project plant and would in the
B3 H8 absence of the project activity be dumped or left to decay or burnt in an uncontrolled manner without utilizing it for
energy purposes. The heat would in the absence of the project activity be generated in on-site boilers fired with fossil
fuels, or by other means not involving the biomass residues. This may apply, for example, where prior to the project
implementation heat has been generated in boilers using fossil fuels
The project activity involves the replacement of an existing biomass residue fired power and heat plant by a new biomass
residue fired power and heat plant. The replacement increases the power generation capacity. In the absence of the
project activity, the existing plant would also be replaced by a new biomass residue fired power and heat plant (referred
to as “reference plant”), however, this reference plant would have a lower efficiency of electricity generation than the
Ps5: H2 project plant (e.g. by using a low-pressure boiler instead of a high-pressure boiler). The same type and quantity of
18 and B4 biomass residues as in the project plant would be used in the reference plant. Consequently, the power generated by the
P4: project plant would in the absence of the project activity be generated (a) in the reference plant and — since power

generation is larger in the project plant than in the reference plant — (b) partly in power plants in the grid. The new

prOJect plant has the same technrcal hfetrme as the reference plant I-ecasc-of cogencration-projeets—thefollowing
3 a-plant- The heat generated by the project plant would

in the absence of the project act1v1ty be generated in the reference plant
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Baseline scenario

. A =)
Scenario 2 g < 5 | Description of the situation
s S | §5
The project activity involves the improvement of energy efficiency by retrofitting an existing biomass residue fired
power and heat plant by retrofit. The retrofit increases the power generation capacity. In the absence of the project
activity, the existing plant would also be retrofitted, but resulting in a lower efficiency of electricity generation than in
the project case (e.g. by using a low-pressure boiler instead of a high-pressure boiler). The retrofitted plant in the
P7: baseline is referred to as “reference plant”. In the reference plant, the same type and quantity of biomass residues would
; H2 | be used as in the project plant. Consequently, the power generated by the project plant would in the absence of the
19 and B4 . o . ) . . . .
i project activity be generated (a) in the retrofitted baseline plant and — since power generation is larger in the project plant
P4: than in the baseline plant — (b) partly in power plants in the grid. The remaining technical lifetime of the project plant
and the baseline plant is the same, i.e. the retrofit in the prOJect case and in the baselme case do not affect the remammg
lifetime of the plant or affect it similarly. In-ease : g ence
plant-woeuld-alse-be-a-cogenerationplant; The heat generated by the pI‘OjeCt plant would in the absence of the project
activity be generated in the reference plant
The project activity involves the installation of a new biomass residue fired cogeneration plant at a site where no power
was generated prior to the implementation of the project activity. The project plant is a captive cogeneration plant that
provides electricity and heat to captive users at the project site. In the absence of the project activity, a new fossil fuel
B4 fired captive power plant (in the following referred to as “reference plant”) without cogeneration but with the same rated
and power capacity as the project plant would be installed instead of the project plant at the same site. The biomass residues
B1 H4 would in the absence of the project activity (a) partly be used for heat generation in boilers at the project site and (b)
. ( partly be dumped or left to decay or burnt in an uncontrolled manner without utilizing them for energy purposes. This
20 P9: or (and . . . 4
may apply, for example, where the quantity of biomass residues that was not needed for heat generation was dumped,
B2 H6) left to decay or burnt in an uncontrolled manner prior to the project implementation or where one type of biomass
or residues would also be used in the absence of the project activity, whereas, another type of biomass residue would be
B3) dumped, left to decay or burnt in an uncontrolled manner. The heat generated by the project plant would in the absence

of the project activity be generated in on-site boilers using (a) the same biomass residues as fired in the project plant,
and, where applicable, (b) partly using fossil fuels. This may apply, for example, where prior to the implementation of
the project activity heat has been generated in boilers using both fossil fuels and biomass residues
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Scenario 2 g < 5 | Description of the situation
5 > g3
~ 2 |Z3
The project activity involves the installation of a new single- or co-fired cogeneration plant at a site where either (i) no
energy was generated prior to the implementation of the project or (ii) energy was generated prior to implementation of
the project but factors such as significant expansion and/or end of equipment life triggers an overhaul of the energy
system. The project plant is a captive cogeneration plant that provides electricity and heat to captive users at the project
B4 site. In the absence of the project activity, a new single- or co-fired cogeneration plant (in the following referred to as
and / ‘reference plant’) with same rated power capacity as the project plant would be installed instead of the project plant at
or the same site. The reference plant and the project plant are different in that the type and/or quantity of fuels used are
71 P10: (B1 HO differe.:nt, but thg reference plfmt would generate the same amount of heat and power as is generated in the pr.oj ect plant.
) or The biomass residues would in the absence of the project activity be (a) used for power and heat generation in the
B2 reference plant at the project site and/or (b) dumped or left to decay or burnt in an uncontrolled manner without utilizing
or them for energy purposes. This may apply, for example, where the quantity of biomass residues that was not needed for
B3) energy generation was dumped, left to decay or burnt in an uncontrolled manner prior to the project implementation or
where one type of biomass residues would also be used in the absence of the project activity, whereas, another type of
biomass residue would be dumped, left to decay or burnt in an uncontrolled manner. In case of cogeneration projects, the
following conditions apply: The reference plant would also be a cogeneration plant; the heat generated by the project
plant would in the absence of the project activity be generated in the reference plant
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Baseline scenario

= 2 |a%
Scenario 2 g < 5 | Description of the situation
5 > g3
~ 2 |Z3
The project activity involves the replacement of an existing biomass residue fired cogeneration plant by a new biomass
residue fired cogeneration plant, which is operated next to (an) existing fossil fuel fired cogeneration plant(s). Prior to
the implementation of the project activity and under the project activity, the existing fossil fuel fired cogeneration
plant(s) may be co-fired with a minor quantity of biomass residues (up to 20%). The replacement increases the overall
power generation, heat generation and the biomass residue firing capacity at the project site. In the absence of the
project activity, the existing biomass residue fired cogeneration plant would also be replaced by a new biomass residue
fired cogeneration plant (referred to as “reference plant”). This reference plant would have a lower efficiency of
P4, H2 electricity generation than the project plant (e.g. by using a low-pressure boiler instead of a high-pressure boiler) and a
P5 lower efficiency of heat generation than the project plant but the same biomass residue firing capacity. The same type
22 B4 and ) ) . . . )
and and quantity of biomass residues as in the project plant would be used in the reference plant. Consequently, the power
P11 HI10 generated by the project plant would in the absence of the project activity be generated (a) in the reference plant and —
since power generation in the project plant is larger than in the reference plant — (b) partly in the existing fossil fuel fired
cogeneration plants and/or(c) partly be in power plants in the grid. The new project plant has the same technical lifetime
as the reference plant. The heat generated by the project plant would in the absence of the project activity be generated
(a) in the reference plant and — since heat generation is larger in the project plant than in the reference plant — (b) partly
in existing fossil fuel fired cogeneration plant(s). The project plant, the reference plant and the existing cogeneration
plant are all plants which can not be operated to produce power only and where the ratio of electric and thermal
efficiency is largely constant.

NA = not applicable
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Project boundary

For the purpose of determining GHG emissions of the project activity, project participants shall include
the following emissions sources:

. CO, emissions from on-site fossil fuel and electricity consumption that is attributable to the
project activity. This includes fossil fuels co-fired in the project plant, fossil fuels used for
on-site transportation or fossil fuels or electricity used for the preparation of the biomass
residues, e.g., the operation of shredders or other equipment, as well as any other sources
that are attributable to the project activity;

. CO, emissions from off-site transportation of biomass residues that are combusted in the
project plant;
. Where applicable, CH4 emissions from anaerobic treatment of wastes originating from the

treatment of the biomass residues prior to their combustion.

For the purpose of determining baseline emissions, project participants shall include the following
emission sources:

° CO, emissions from fossil fuel fired power plants at the project site and/or connected to the
electricity system;

. CO, emissions from fossil fuel based heat generation that is displaced through the project
activity.

Where the most likely baseline scenario for the biomass residue use is that the biomass residues would be
dumped or left to decay under aerobic or anaerobic conditions (cases B1 or B2) or would be burnt in an
uncontrolled manner without utilizing it for energy purposes (case B3), project participants may decide
whether to include CH4 emissions in the project boundary. Project participants shall either include CHy
emissions from both project and baseline emissions or exclude them in both cases, and document their
choice in the CDM-PDD.

The spatial extent of the project boundary encompasses:

. The power plant at the project site;
. The means for transportation of biomass residues to the project site (e.g. vehicles);
. All power plants connected physically to the electricity system that the CDM project power

plant is connected to. The spatial extent of the project electricity system, including issues
related to the calculation of the build margin (BM) and operating margin (OM), is further
defined in the “Consolidated baseline methodology for grid-connected electricity
generation from renewable sources” (ACM0002);

. The site where the biomass residues would have been left for decay or dumped. This is
applicable only to cases where the biomass residues would in the absence of the project
activity be dumped or left to decay.

Table 3 illustrates which emissions sources are included and which are excluded from the project boundary
for determination of both baseline and project emissions.
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Table 3: Overview on emissions sources included in or excluded from the project boundary

Source Gas Justification / Explanation
.. CO, |Included Main emission source
Electricity — - — :
generation CH; |Excluded Excluded for s¥mpl¥ﬁcat¥on. Th}s ¥s conserva‘qve
N,O | Excluded Excluded for simplification. This is conservative
CO, |Included Main emission source
Heat generation CH,; |Excluded Excluded for simplification. This is conservative
N,O | Excluded Excluded for simplification. This is conservative
9 CO, |Excluded It is assumed that CO, emissions from surplus biomass
= residues do not lead to changes of carbon pools in the
3 LULUCEF sector
" Uncontrolled CH; |Tobe Project participants may decide to include this emission
burning or decay of decided by | source, where case B1, B2 or B3 has been identified as
surplus biomass project the most likely baseline scenario®
residues participants
N,O | Excluded 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 CO, |Included May be an important emission source.
and electricity CH,; |Excluded Excluded for simplification. This emission source is
consumption due to assumed to be very small®
the project activity | N,O | Excluded Excluded for simplification. This emission source is
(stationary or assumed to be very small®
mobile)
CO, |Included May be an important emission source
Off-site CH,; |Excluded Excluded for simplification. This emission source is
transportation of assumed to be very small."”
biomass residues N,O |Excluded Excluded for simplification. This emission source is
> assumed to be very small®
'E CO, |Excluded It is assumed that CO, emissions from surplus biomass
> do not lead to changes of carbon pools in the LULUCF
f Combustion of sector
i biomass residues for | CHy | Included or | This emission source must be included if CH4 emissions
£ | electricity and / or excluded from uncontrolled burning or decay of biomass residues
| heat generation in the baseline scenario are included
N,O |Excluded Excluded for simplification. This emission source is
assumed to be small.
CO, |Excluded It is assumed that CO, emissions from surplus biomass
residues do not lead to changes of carbon pools in the
LULUCEF sector
Storage of biomass |CH,; |Excluded Excluded for simplification. Since biomass residues are
residues stored for not longer than one year, this emission source
is assumed to be small
N,O |Excluded Excluded for simplification. This emissions source is

assumed to be very small
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Source Gas Justification / Explanation
CO, |Excluded It is assumed that CO, emissions from surplus biomass
residues do not lead to changes of carbon pools in the
Waste water from LULUCEF sector
the treatment of CH; |Included This emission source shall be included in cases where the
biomass residues waste water is treated (partly) under anaerobic conditions
N,O | Excluded Excluded for simplification. This emission source is
assumed to be small

Notes to the table:

(a) Note that the emission factors for CH, and N,O emissions from uncontrolled burning or decay of dumped
biomass residues are highly uncertain and depend on many site-specific factors. Quantification is difficult and
may increase transaction costs significantly. Note also that CH, and N,O emissions from the natural decay or
uncontrolled burning are in some cases (e.g. natural decay of forest residues) not anthropogenic sources of
emissions included in Annex A of the Kyoto Protocol and should not be included in the calculation of baseline
emissions pursuant to paragraph 44 of the modalities and procedures for the CDM.

(b) CH, and N,O emission factors depend significantly on the technology (e.g. vehicle type) and may be difficult to
determine for project participants. Exclusion of this emission source is not a conservative assumption; however,
it appears reasonable, since CH, and N,O from on-site use of fossil fuels and transportation are expected to be
very small compared to overall emission reductions, and since it simplifies the determination of emission
reductions significantly.

Emission Reductions

The project activity mainly reduces CO, emissions through substitution of power and heat generation with
fossil fuels by energy generation with biomass residues. The emission reduction ER,, by the project activity
during a given year y is the difference between the emission reductions through substitution of electricity
generation with fossil fuels (ERcieciicirsy), the emission reductions through substitution of heat generation
with fossil fuels (ERjea;,), project emissions (PE,), emissions due to leakage (L,) and, where this emission
source is included in the project boundary and relevant, baseline emissions due to the natural decay or
burning of anthropogenic sources of biomass residues (BEpiomass,), as follows:

ERy = ERheal,y + ERelectricity,y + BEbiomass,y - PEy - Ly (1)

Where:

ER, = Emissions reductions of the project activity during the year y (tCO,/yr)

ERciecricir,y = Emission reductions due to displacement of electricity during the year y (tCO,/yr)

ERpeary = Emission reductions due to displacement of heat during the year y (tCO,/yr)

BEbiomass,y = Baseline emissions due to natural decay or burning of anthropogenic sources of biomass
residues during the year y (tCO,e/yr)

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

L, = Leakage emissions during the year y (tCO,/yr)
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Lifetime aspects

In case of Scenarios 5;-6; 7, 8,95 10, 11, 12, 13, 14, 16, 17 and 22 a power plant was already operated at the
project site prior to the implementation of the project activity. In this case, the existing plant could be
retired at the start of the project activity because it is replaced by the project plant (this could be applicable
in Scenarios 5;:-6; 7, 8, 11, 14 and 17) or may initially be operated in parallel to the project plant and be
retired at a future point in time (at the end of its lifetime).

Similarly, in case of Scenarios 1, 2, 3,4, 7, 8, 10, 11, 12, 13, 14, 15, 16, 17 and 20, heat may already have
been generated at the project site prior to the implementation of the project activity. The existing heat
generation facility (e.g. boilers or a cogeneration plant) could be retired at the start of the project activity
because it is replaced by the project plant or could initially be operated in parallel to the project plant and
be retired at a future point in time (at the end of its lifetime).

Consistent with guidance by EB 08 and EB 22, in these cases, a baseline based on historical performance
only applies until the existing power plant or heat generation facility would have been replaced or
retrofitted in the absence of the project activity. From that point of time, a different baseline shall apply.

Project participants should determine the age and the average technical lifetime of any existing power plant
and/or heat generation facilities, taking into account common practices in the sector and country. The
average technical lifetime may be determined based on industry surveys, statistics, technical literature or
the practices of the responsible company regarding replacement schedules, e.g. based on historical
replacement records for similar equipment. The average technical lifetime should be chosen in
conservative manner, i.e. the earliest point in time should be chosen in cases where only a time frame can
be estimated, and should be documented and justified in the CDM-PDD.

Emission reductions may only be accounted until the existing power plant(s) or heat generation facilities
would have reached its technical lifetime, i.e. until the age of the existing plant(s) or heat generation
facilities would reach the average technical lifetime of such plant types or facilities in the sector and
country, as determined above.’

Project emissions

Project emissions include:

. CO, emissions from transportation of biomass residues to the project site (PET,);
. CO; emissions from on-site consumption of fossil fuels due to the project activity (PEFF));
. CO; emissions from consumption of electricity (PEgc,);

? The main rationale is that at the end of the lifetime of the existing plant, it is uncertain by what type of technology
and fuel the existing plant would be replaced. In many cases, it is a reasonable assumption that the existing plant
would at the end of its lifetime be replaced by a technology with the same or similar performance as the technology
installed as part of the project activity. For example, where the existing plant uses a low-pressure boiler and the
project uses a high pressure boiler, it is a reasonable assumption that at the end of the lifetime of the existing plant it
would be replaced with a high-pressure boiler.
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. Where this emission source is included in the project boundary and relevant: CHy4

emissions from the combustion of biomass residues (PEgiomass cris,y);

. Where waste water from the treatment of biomass residues degrades under anaerobic
conditions: CH4 emissions from waste water.

Project emissions are calculated as follows:

PE, = PET, + PEFF, + PE,, + GWP.yy, (PEpnass cay + PEwy ca) @)

Where:

PET, = CO, emissions during the year y due to transport of the biomass residues to the project
plant (tCO,/yr)

PEFF, = CO, emissions during the year y due to fossil fuels co-fired by the generation facility or
other fossil fuel consumption at the project site that is attributable to the project activity
(tCO,/yr)

PEgc, = CO, emissions during the year y due to electricity consumption at the project site that is
attributable to the project activity (tCO,/yr)

GWPchy = Global Warming Potential for methane valid for the relevant commitment period

PEgiomass,crig,y = CH, emissions from the combustion of biomass residues during the year y (tCH,/yr)

PEyw.chyy = CH,4 emissions from waste water generated from the treatment of biomass residues in
year y (tCH4/yr)

(a) Carbon dioxide emissions from combustion of fossil fuels for transportation of biomass residues to the
project plant (PET,)

In cases where the biomass residues are not generated directly at the project site, project participants shall
determine CO, emissions resulting from transportation of the biomass residues to the project plant. In
many cases transportation is undertaken by vehicles.

Project participants may choose between two different approaches to determine emissions: an approach
based on distance and vehicle type (Option 1) or on fuel consumption (Option 2).

Option 1:
Emissions are calculated on the basis of distance and the number of trips (or the average truck load):

PET,=N,-AVD, -EF,, c»,, 3

or

> BF,,,

PET = kT ’ A VDy ’ EE{m,COZ:}’ (4)

y

25/73



M UNFCCC/CCNUCC ONFoe
v A ’
=

CDM - Executive Board ACMO0006 / Version 10
Sectoral Scope: 01
EB 52
Where:
PET, = (O, emissions during the year y due to transport of the biomass residues to the project
plant (tCO,/yr)
Ny = Number of truck trips during the year y
AVD;, = Average round trip distance (from and to) between the biomass residue fuel supply sites
and the site of the project plant during the year y (km)
EFimco2y = Average CO, emission factor for the trucks measured during the year y (tCO,/km)
BFryy = Quantity of biomass residue type & that has been transported to the project site during the
year y (tons of dry matter or liter)'’
TL, = Average truck load of the trucks used (tons or liter)during the year y
k = Types of biomass residues used in the project plant and that have been transported to the

project plant in year y
Option 2:

Emissions are calculated based on the actual quantity of fossil fuels consumed for transportation.

PET, =Y FCp,,,-NCV,-EF .4, 11, Q)

Where:

PET, = CO, emissions during the year y due to transport of the biomass residues to the project plant
(tCOy/yr)

FCrriiy = Fuel consumption of fuel type i in trucks for transportation of biomass residues during the
year y (mass or volume unit per year)"'

NCV; = Net calorific value of fossil fuel type i (GJ / mass or volume unit)

EFcoopr;i = CO, emission factor for fossil fuel type i (tCO,/GJ)

i = Fossil fuel types used for transportation of the biomass residues to the project plant in year y

(b) Carbon dioxide emissions from on-site consumption of fossil fuels (PEFF))

The proper and efficient operation of the biomass residue fired power plant may require using some fossil
fuels, e.g. for start-ups or during winter operation (when biomass humidity is too high) or for the
preparation or on-site transportation of the biomass residues. Project participants may also co-fire fossil
fuels to a limited extent in order to enhance the economic performance of the plant.'* In addition, any other
fuel consumption at the project site that is attributable to the project activity should be taken into account
(e.g. for mechanical preparation of the biomass residues).

CO; emissions from on-site combustion of fossil fuels (PEFF)) should be calculated using the latest
approved version of the “Tool to calculate project or leakage CO, emissions from fossil fuel combustion”.
The type of fuel combustion that should be considered depends on the scenario from Table 2 that has been
identified.

1% Use tons of dry matter for solid biomass residues and liter for liquid biomass residues.
H Preferably use a mass unit for solid fuels and a volume unit for liquid and gaseous fuels.
12 Note the applicability conditions of this methodology.
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Scenarios 1 to 14, 16 to 20 and 22

In these scenarios, project emissions should be determined for the following two combustion processes j:
. Fossil fuels combusted in the project plant during the year y (FFpoject piant,iy);
. Fossil fuels combusted at the project site for other purposes that are attributable to the

project activity during year y (FF,oject site,iy)-

Scenarios 15 and 21

Where Scenarios 15 and 21 apply, emission reductions are calculated based on the quantity of electricity
that is generated by firing the biomass residues. Therefore, PEFF, should not include the quantity of fossil
fuels co-fired in the project plant (FF)qject pians,iy), but only other quantities of fossil fuels used at the project
site that are attributable to the project activity (FFpgject site,iy)-

(c) CO; emissions from electricity consumption (PEgc,)

CO; emissions from on-site electricity consumption (PEgc,) should be calculated using the latest approved
version of the “Tool to calculate baseline, project and/or leakage emissions from electricity consumption”.
In applying the tool, the project plant as well as any other biomass-fired power plants at the project site
should not be considered as captive power plants. This means that case B or C apply if (a) fossil fuel fired
power plant(s) is/are operated next to the project plant and case A applies in all other cases. The on-site
electricity consumption attributable to the project activity (ECp,,) should include all electricity
consumption that is consumed by the project activity (e.g. for mechanical treatment of the biomass), except
for auxiliary electricity consumption by the project plant (e.g. for pumps, vans, etc)."

(d) Methane emissions from combustion of biomass residues (PEgiomass,cH4,y)

If this source has been included in the project boundary, emissions are calculated as follows:

p EBiomass,CH4,y= EFCH4,BF ) ZBFk,y -NCV, (6)
k
Where:
BFy, = Quantity of biomass residue type k& combusted in the project plant during the year y
(tons of dry matter or liter)'’
NCV = Net calorific value of the biomass residue type & (GJ/ton of dry matter or GJ/liter)
EFcnypr = CHy emission factor for the combustion of biomass residues in the project plant
(tCH4/GJ)

To determine the CH4 emission factor, 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 must be applied to the CH4 emission factor. The level of
the conservativeness factor depends on the uncertainty range of the estimate for the CH4 emission factor.

" The auxiliary electricity consumption by the project plant should be considered in the calculation of the net quantity
of electricity generation in the project plant (EG,oject pians)-
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Project participants shall select the appropriate conservativeness factor from Table 5 below and shall
multiply the estimate for the CH4 emission factor with the conservativeness factor.

For example, where the default CH4 emission factor of 30 kg/TJ from Table 4 is used, the uncertainty is
estimated to be 300%, resulting in a conservativeness factor of 1.37. Thus, in this case a CH, emission
factor of 41.1 kg/TJ should be used.

Table 4: Default CH, emission factors for combustion of biomass residues'

Default
emission factor Assumed uncertainty
(kg CH4/ TJ)
Wood waste 30 300%
Sulphite lyes (Black Liquor) 3 300%
Other solid biomass residues 30 300%
Liquid biomass residues 3 300%

Table 5: Conservativeness factors

Assigned Conservativeness factor
Estimated uncertainty range (%) uncertainty band | where higher values are more
(%) conservative
Less than or equal to 10 7 1.02
Greater than 10 and less than or equal to 30 20 1.06
Greater than 30 and less than or equal to 50 40 1.12
Greater than 50 and less than or equal to 100 75 1.21
Greater than 100 150 1.37

(e) Methane emissions from waste water treatment (PEyw,cps,)

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,CH4,y: VWW,y X CODWW,y X Bo,WW X MCFWW ©)
Where:
PEwwcnsy = CHy4emissions from waste water generated from the treatment of biomass residues in
year y (tCHy4/yr)
Viw,y = Quantity of waste water generated in year y (m?*/yr)
CODyy, = Average chemical oxygen demand of the waste water in year y (t COD/m?)
Boww = Methane generation potential of the waste water (t CH4/t COD)

MCFyy Methane correction factor for the waste water

14 Values are based on the 2006 IPCC Guidelines, Volume 2, Chapter 2, Tables 2.2 to 2.6.
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Emission reductions due to displacement of electricity

Emission reductions due to the displacement of electricity are relevant for all scenarios from Table 2 above
and are calculated by multiplying the net quantity of increased electricity generated with biomass residues
as a result of the project activity (EG,) with the CO, baseline emission factor for the electricity displaced
due to the project (EF iecriciry,y), as follows:

EReleclricity,y = EGy ) EFelectricity,y (8)

Where:

ERciccirici,y = Emission reductions due to displacement of electricity during the year y (tCO,/yr)

EG, = Net quantity of increased electricity generation as a result of the project activity
(incremental to baseline generation) during the year y (MWh)

EF ciectrici,y = CO, emission factor for the electricity displaced due to the project activity during the

year y (tCO,/MWh)

Step 1: Determination of EF . cqici,y

The determination of the emission factor for displacement of electricity EFjecsriciry,» depends on the type of
project activity and the baseline scenario identified and should be determined as follows for the different
scenarios identified in Table 2 above:

Scenarios 1, 2, 3,4, 9: 10, 11, 12, 13, 14, 16, 18, 19, and 22

The project activity displaces electricity from other grid-connected sources (P4:) or from less efficient
plants fired with the same type of biomass residue (P5:, P7). Apart from co-firing fossil fuels in the project
plant, where relevant, electricity is not generated with fossil fuels at the project site (exception made to
Scenario 22). The emission factor for the displacement of electricity should correspond to the grid
emission factor (EF gecpicir,y = EFgriay) and EFg,.q, shall be determined as follows:

. If the power generation capacity of the project plant is of more than 15 MW, EFy,;;, should
be calculated as a combined margin (CM), following the guidance in the section
“Baselines” in the “Consolidated baseline methodology for grid-connected electricity
generation from renewable sources” (ACMO0002);

. If the power generation capacity of the project plant is less or equal to 15 MW, project
participants may alternatively use the average CO, emission factor of the electricity
system, as referred to in Option (d) in Step 1 of the baseline determination in ACMO0002.

Scenarios 56; 7, S and 17

The project activity displaces electricity in a captive power plant (P3:) and may partly also displace
electricity from the grid (P4:). The emission factor for the displacement of electricity should reflect the
emissions intensity of the captive power plant and the grid, taking into account an appropriate allocation
between displacement of captive power and displacement of electricity from the grid. EFjecpicin,y shall be
determined as follows: "

' This approach aims at identifying the quantities of electricity that replace captive power generation and grid
electricity. For example, if electricity demand at the project site increases over time, the captive power plant may
continue to produce the same quantity of electricity as prior to the project implementation in order to meet the
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a-EF,, + (1 —a)- EF, ., where 0 <a <1
EF‘electricity,y = EFCP Where o> ] (9)
EF,,, where a < 0
EGCP,historic,3y _ EGCP
. 3 Y
with a = 10)
E Gproject planty
Where:
EF cieciricity,y = CO, emission factor for the electricity displaced due to the project activity during the
year y (tCO,/MWh)
EF g4y = CO, emission factor for grid electricity during the year y (tCO,/MWh)
EFcp = CO, emission factor for electricity displaced in the fossil fuel fired captive power plant
identified as baseline plant (P3:) (tCO,/MWh)
EGcp,y = Net quantity of electricity generated in the fossil fuel fired captive power plant
identified as baseline plant (P3:) during the year y (MWh/yr)
EGcppisioric, 3y = Net quantity of electricity generated during the three most recent years in the fossil fuel

fired captive power plant identified as baseline plant (P3:) (MWh)
EGpgjectplany = Net quantity of electricity generated in the project plant during the year y (MWh)

The emission factor for captive power generation (EF¢p,) is determined based on the historical
performance of the plant in the most recent three years, by dividing CO, emissions from power generation
with fossil fuels during the most recent three years by the overall electricity generation during the most
recent three years, as follows:
ZFFCP,hismric,3y,i : NCV

1

EF = i “EFcp con arm)
EGCP,historic,?:y

Where:

EFcp = CO, emission factor for electricity displaced in the fossil fuel fired captive power plant
identified as baseline plant (P3:) (tCO,/MWh)

FFcppisioric3; = Quantity of fossil fuel type i combusted during the most recent three years in the captive
power plant (mass or volume unit)

NCV; = Net calorific value of fossil fuel type i (GJ/mass or volume unit)

EGcppisioric,3y = Net quantity of electricity generated during the three most recent years in the fossil fuel
fired captive power plant identified as baseline plant (P3:) (MWh)

EFcpcoz = CO, emission factor for the fossil fuel used in the captive power plant (tCO,/GJ)

Scenario 15

The project activity displaces fossil fuel based electricity generation in the project plant. The emission
factor for the displacement of electricity should be based on the historical performance of the plant and be
calculated ex ante with equation 11 above (EF ecricin,y = EFcp), assuming that the efficiency of electricity

increased demand. In this case, in the absence of the project activity additional electricity would have been
purchased from the grid and consequently the biomass power generation replaces grid electricity.
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generation does not change significantly as a result of substitution of fossil fuels with biomass residues and
assuming that the composition of fossil fuels fired during the most recent three years would be similar
during the crediting period.

Scenarios 20 and 21

The project activity displaces electricity generation in a single- or co-fired fossil fuel power plant that
would in the absence of the project activity be installed at the project site (“reference plant”). The emission
factor for the displacement of electricity is calculated based on the efficiency of the reference plant and the
fuel type that would be used in the reference plant, as follows:

EF,
EF = QORI 36 (12)

electricity,y
Sel,reference plant

Where:

EF giecrricity,y = CO, emission factor for the electricity displaced due to the project activity during the
year y (tCO,/MWh)

EF o ppref = CO, emission factor for the fossil fuel type that would in the absence of the project
activity be used in the reference plant (tCO,/GJ)

Eolreferenceplane = A verage net energy efficiency of electricity generation in the reference plant that would
be constructed in the absence of the project activity (ratio)

3.6 = Conversion factor for joule to electricity unit, GJ/MWh

Step 2: Determination of EG,

The determination of EG, depends on the type of project activity and the baseline scenario identified and
should be determined as follows for the different scenarios identified in Table 2 above:

Scenario 2, 3, 5: 7, 17 and 20

Where Scenarios 2, 3, 55 7, 17 or 20 apply, EG, corresponds to the net quantity of electricity generation in
the project plant (EG, = EGpoject plant,y)-

Scenario 10, 12 and 16

Where Scenarios 10, 12 or 16 apply, EG, corresponds to the lower value between (a) the net quantity of
electricity generated in the new power plant that is installed as part of the project activity (EG,oject piant,y)
and (b) the difference between the total net electricity generation from firing the same type(s) of biomass
residues at the project site (EGyyai,) and the historical generation of the existing power plant(s)
(EGhistoric3,+), based on the three most recent years, as follows: 16

EG

project plant,y
EG, = MIN (13)
E G E Ghistoric,3 yr

total ,y - 3

' This provision aims at accounting for any diversion of biomass from the existing power plants to the new power
generation unit.
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Where:
EG, = Net quantity of increased electricity generation as a result of the project activity
(incremental to baseline generation) during the year y (MWh/yr)
EGyojectpany = Net quantity of electricity generated in the project plant during the year y (MWh/yr)
EGiotay = Net quantity of electricity generated in all power plants at the project site, generated from

firing the same type(s) of biomass residues as in the project plant,'” including the new
power plant installed as part of the project activity and any previously existing plants,
during the year y (MWh/yr)

EGistoric 3yr = Net quantity of electricity generated during the most recent three years in all power
plants at the project site, generated from firing the same type(s) of biomass residues as
used in the project plant'” (MWh)

Scenarios 1, 4, 6; 89, 11 and 13

For the Scenarios 1, 4, 6 and 8, EG, is determined as the difference between the electricity generation in the
project plant and the quantity of electricity that would be generated by other power plant(s) using the same
quantity of biomass residues that is fired in the project plant, as follows:

1
EGy = EGprq/ect plant,y gel,other plant(s) ’ % ’ ;BEc,y ’ NCVk (14)
Where:
EG, = Net quantity of increased electricity generation as a result of the project activity
(incremental to baseline generation) during the year y (MWh)
EGyojectpany =  Net quantity of electricity generated in the project plant during the year y (MWh)

= Average net energy efficiency of electricity generation in (the) other power plant(s) that
would use the biomass residues fired in the project plant in the absence of the project
activity (MWhe/MWhyiomass)

BFy, = Quantity of biomass residue type k combusted in the project plant during the year y

(tons of dry matter or liter)'*

Net calorific value of the biomass residue type k (GJ/ton of dry matter or GJ/liter)

Eel,other plant(s)

NCV;

For Scenarios9-and 11 from Table 2, EG, is determined as follows:

1
EGproject plant,y - gel,other plant(s) ’ % ’ Zk:BFk,y ’ NCVk
EG, = MIN (15a)
EG,. .
EGtomljy _ hls:;artc,3yr

' The fraction of electricity generated from firing biomass residues should be determined by dividing the relevant
quantity of biomass residues by the total quantity of all fuels fired, both expressed in energy quantities. The
relevant quantity of biomass refers to those biomass residue types that are fired in the project plant.
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For Scenario 13 from Table 2, EG, is determined as follows:

EGproject plant,y 1
EG, = MIN = Eotathrpans) 3 ¢ > BF,,-NCV, (15b)
G EGhistoric,3yr ' k
E total,y - 3
Where:
EG, = Net quantity of increased electricity generation as a result of the project activity

(incremental to baseline generation) during the year y (MWh)

EGojectpiany = Net quantity of electricity generated in the project plant during the year y (MWh)

Eelomerplants) = Average net energy efficiency of electricity generation in (the) other power plant(s) that
would use the biomass residues fired in the project plant in the absence of the project
activity (MWhe/MWhy,iomass)

EGiotay = Net quantity of electricity generated in all power plants at the project site, generated
from firing the same type(s) of biomass residues as in the project plant,'” including the
new power plant installed as part of the project activity and any previously existing
plants, during the year y (MWh/yr)

EGhisioric3» = Net quantity of electricity generated during the most recent three years in all power
plants at the project site, generated from firing the same type(s) of biomass residues as
in the project plant'’ (MWh)

BFy, = Quantity of biomass residue type & combusted in the project plant during the year y
(tons of dry matter or liter)'
NCV; = Net calorific value of the biomass residue type & (GJ/ton of dry matter or GJ/liter)

Where Scenarios 4 or 13 apply, € omer planiis) cOrresponds to the average net efficiency of electricity
generation in the “reference plant” (€. eference pians) that would be installed in the absence of the CDM project
activity.

Where Scenarios 1 ;-6;0r 8 er9apply and where the project activity is power generation with (without)
cogeneration, €.;omer plani(s) Should reflect the average net efficiency of electricity generation in power plants
in the grid with (without) cogeneration that fire the same type of biomass residues (& grid pianis))-

Where Scenario 11 applies, €. omer prani(s) cOrresponds to the average net efficiency of electricity generation
in the existing power plant(s) fired with the same type of biomass residue at the project site (& existing plants))-

Scenarios 14, 18 and 19

Where Scenarios 14, 18 or 19 apply, EG, is determined based on the average efficiency of electricity
generation

° In the project plant prior to project implementation (&.7 paseline plant = Eel,pre pmjec,) in case of
Scenario 14; or

. In the reference plant that would be installed in the absence of the project activity and that
would have a lower efficiency of electric generation than the project plant (€ paseline plant =
Eel reference plant) 101 case of Scenario 18;
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. In the reference plant (after retrofit) with a lower efficiency of electricity generation than

with the retrofit in the project activity (€e; paseline plant = Ecl,reference retrofit plant) i case of
Scenario 19.

and the average net efficiency of electricity generation in the project plant after project implementation
Eel project plant,y> AS follows:

EG, = EG ucpian.y [l - Setpactoeton. ] (16)
gel ,project plant,y

Where:

EG, = Net quantity of increased electricity generation as a result of the project activity
(incremental to baseline generation) during the year y (MWh)

EGyoject pany = Net quantity of electricity generated in the project plant during the year y (MWh)

Eel, baseline plant = Average efficiency of electricity generation in the baseline plant (MWhe/MWhyiomass)

Eel project plant,y = Average efficiency of electricity generation in the project plant (MWh./M W hyiomass)

The average net efficiency of electricity generation in the project plant (&.;project pianty) Should be calculated
by dividing the electricity generation during the year y by the sum of all fuels (biomass residue types k and
fossil fuel types i), expressed in energy units, as follows:

EG, .
gel project plant,y = el sy (17)
’ " Y NCV,-BF, ,+ Y NCV,-FF
k i

project plant i,y

Where:

Eel project plant,y = Average net energy efficiency of electricity generation in the project plant

EGojectpiany = Net quantity of electricity generated in the project plant during the year y (MWh)

BFy, = Quantity of biomass residue type k£ combusted in the project plant during the year y
(tons of dry matter or liter)'’

NCV; = Net calorific value of the biomass residue type k (GJ/ton of dry matter or GJ/liter)

NCV; = Net calorific value of fossil fuel type i (GJ / mass or volume unit)

FFpoject plamiy = Quantity of fossil fuel type i combusted in the project plant during the year y (mass

. 11
or volume unit per year)
Scenario 15

Where Scenario 15 applies, EG, is determined based on the fraction of biomass residues that have been
used in the project plant, taking into account all biomass residues types k and fossil fuel types 7 fired in the
project plant during a year, as follows:

> BF, ,-NCV,
- |

: (18)

EG,=EG
’ NCV,

project plant,y ’ ZBF}cﬂy . NCI/k + ZFF
k i

project plant i,y ’
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Where:
EG, = Net quantity of increased electricity generation as a result of the project activity
(incremental to baseline generation) during the year y (MWh)
EGyojectpany = Net quantity of electricity generated in the project plant during the year y (MWh)
BFy, = Quantity of biomass residue type & combusted in the project plant during the year y
(tons of dry matter or liter)'’
NCV = Net calorific value of the biomass residue type k (GJ/ton of dry matter or GJ/liter)
NCV; = Net calorific value of fossil fuel type i (GJ/mass or volume unit)
FFpojectplantiy = Quantity of fossil fuel type i combusted in the project plant during the year y (mass or

volume unit per year)''
Scenario 21

Where Scenario 21 applies, £G, is determined based on the total energy input from the increased fraction

of biomass residues that have been used in the project plant, taking into account changes in the energy input

demand, if any, due to a different efficiency in the project plant as compared to the reference plant during a
18

year.

In case &e; project pianty < Eel,reference plant> EGy shall be determined as:

EG, = 2 Z(FF _FF )-NCV, (19)

e/ ,projectplant, y 3 6 ref i,y projectplant i,y

_ QTnt,proj,y (1 _Fb)

FF ,. = (20)
ref i,y
gth,re/érenceplant ’ N CVI
In case . project piansy > Eelreference plants EG, shall be determined as:
EG,=¢ L 3 (BF, , - )- NCV @1)
y — “el,projectplant,y 6 - k,y ref k,y k
- F
BF;ef,k,y _ QTot,pr(y,y b (22)
gth ,referenceplant ' N C Vk

Where:
EG, = Net quantity of increased electricity generation using biomass as a result of the

project activity (incremental to baseline generation) during the year y (MWh)
Eeprojectplansy =  Average net efficiency of electricity generation in the project plant in year y (ratio)
Eelreerenceplant = Average net energy efficiency of electricity generation in the reference plant that

would be constructed in the absence of the project activity (ratio)
FFeiy = Quantity of fossil fuel type i that would be combusted in the reference plant during

the year y (tons of dry matter or liter)'
FFyoject plamiy =  Quantity of fossil fuel type i combusted in the project plant during the year y (mass

or volume unit per year)"'
NCV; = Net calorific value of fossil fuel type i (GJ/mass or volume unit)

'8 If the same technology is used, the efficiency will be typically lower for a biomass firing setup compared to fossil
fuel firing setup. However, this may not be the case if the reference and project technologies are different.
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Ofotprojy = Total quantity of heat that is generated in the project plant during the year y (GJ)
Emreferenceplant = Average net energy efficiency of heat generation in the reference plant that would
be constructed in the absence of the project activity (ratio)
BFy, = Quantity of biomass residue type k£ combusted in the project plant during the year y
(tons of dry matter or liter)'
BF ey = Quantity of biomass residue type k that would be combusted in the reference plant
during the year y (tons of dry matter or liter)'’
NCV; = Net calorific value of the biomass residue type & (GJ/ton of dry matter or GJ/liter)
F, = Ratio of energy from technically maximum biomass quantities that would be fired

in the reference plant to the total energy that would be generate in the reference

plant (from fossil fuels and the technically maximum biomass quantities) in year y
(GJ/GI)

Scenario 22

The project plant has both a higher efficiency of electricity generation and a higher efficiency of heat
generation compared to the reference plant. As the same quantity of biomass residues is used under the
project and in the baseline scenario, the increase in the efficiency of electricity generation results in a
higher electricity generation in the project plant than in the reference plant (first term in the equation
below). Further, the higher efficiency of heat generation compared to the reference plant has an impact on
the operation of the existing fossil fuel fired power plant which continues operation under the project
activity. If more heat is generated in the project plant, less heat will be generated in the existing fossil fuel
fired cogeneration plant. This reduces also the quantity of electricity generated in the existing cogeneration
plant (second term in the equation below). The net effect of the project activity on electricity supply to the
grid or electricity purchase from the grid for captive consumption is then calculated as the difference
between increased electricity generation from biomass residue and reduced electricity generation from the
existing fossil fuel cogeneration plant(s), as follows:

g
EGy = EGproject plant,y ' 1 _w _L ' gel,fossilﬁlelplant,y : Qy (23)
861 ,project plant,y 3 6
Where:
EG, = Net quantity of increased electricity generation as a result of the project activity
(MWh)
EG,, ccipianiy =  Netquantity of electricity generated in the project plant during the year y (MWh)
Eotreforence plant — AVeTage net efficiency of electricity generation in the reference plant (ratio)
o projecpianty  —  Average net efficiency of electricity generation in the project plant in the year y
(ratio)

= Average net efficiency of electricity generation in the fossil fuel plant(s) during
year y (ratio)

0, = Incremental quantity of equivalent fuel energy that would be combusted in the fossil

fuel plants in the absence of the project activity during year y (to generate the

additional heat). It is calculated using the equation for O, in Scenario 22 of the

section “Emission reductions or increases due to displacement of heat” (GJ)

gel,fossilfuelplant,y

36/73



M UNFCCC/CCNUCC ONFoe
v A ’
=

CDM - Executive Board ACMO0006 / Version 10
Sectoral Scope: 01
EB 52

The average net efficiency of electricity generation in the fossil fuel plant(s) should be calculated by
dividing the electricity generation during the year y by the sum of all fuels (biomass residue types k and
fossil fuel types i), expressed in energy units, as follows:

3.6- EGfossi[ﬁtel plant,y (24)

> BE it iy NCVie + 2 FF it paniy - NCV
k i

Eel, fossilfuelplant, y =

Where:
€l fossilfiel plant,y = Average net efficiency of electricity generation in the fossil fuel plant(s) during

year y (ratio)

EG s sitgucet pianty = Net quantity of electricity generated in the fossil fuel plant (s) at the project site
during the year y (MWh)

3.6 = Conversion factor from MWh to GJ

NCV, = Net calorific value of the biomass residue type k (GJ/ton of dry matter or GJ/liter).

NCV, = Net calorific value of fossil fuel type i (GJ/mass or volume unit)

BE, el plant oy = Quantity of biomass residue type k combusted in the fossil fuel plant during the
year y (tons of dry matter or liter)

FFpossit fuel plant,iy = Quantity of fossil fuel type i combusted in the fossil fuel plant at the project site

during the year y (mass or volume unit per year)

The average net efficiency of electricity generation in the project plant should be calculated by dividing the
electricity generation during the year y by the sum of all fuels (biomass residue types & and fossil fuel
types i), expressed in energy units, as follows:

_ 3 6 : EGproject plant,y

& projectplant,y — (25)
° " > BF,, .NCV,+) FF, NCY,

k i

project planti,y i

Where:
Eol project plant,y = Average net energy efficiency of electricity generation in the project plant in
year y (ratio)
EG,, et plansy = Net quantity of electricity generated in the project plant during the year y (MWh)
3.6 = Conversion factor from MWh to GJ
NCV, = Net calorific value of the biomass residue type k (GJ/ton of dry matter or GJ/liter)
NCV, = Net calorific value of fossil fuel type i (GJ / mass or volume unit)
BF, , = Quantity of biomass residue type & combusted in the project plant during the
year y (tons of dry matter or liter)
FF et piantiy = Quantity of fossil fuel type i combusted in the project plant during the year y

(mass or volume unit per year)

General guidance for all scenarios

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

Where steam generation occurs (partly) separately from electricity generation (e.g. where steam is diverted
from the boiler of one plant to the turbine of another plant), the fuel consumption should be allocated to the
plants where electricity generation occurs, i.e. the fuel consumption associated with steam that is generated
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in a separate boiler and diverted to the turbine of another plant should be considered as fuel used for that
turbine. In cases where any steam quantities are diverted to the project plant, they should be measured as
part of monitoring. The fuel combustion associated with such steam quantities should be included in
FFyoject plam,iy and/or BFy, respectively and should be calculated by dividing the quantity of diverted steam
by the efficiency of steam generation. Where several fuels are fired at the same time to generate steam, the
more carbon intensive fuel should be considered, as a conservative approach, for parameters monitored
during the crediting period.

Emission reductions or increases due to displacement of heat

In case of cogeneration plants, project participants shall determine the emission reductions or increases due
to displacement of heat (ER)..;,). The determination of ER;.,,, depends on the type of project activity and

the most likely baseline scenario and should be determined as follows for the different scenarios identified

in Table 2 above:

Scenario 1, 3, 7, 8 and 15

Where Scenario 1, 3, 7, 8 or 15 apply, ERjeary = 0."
Scenario 2, 10, 16 and 17

If the identified baseline scenario is the use of heat from external sources (H7) or other heat generation
technologies (H8) emissions due to the displacement of heat are assumed as zero (ERjeq;, = 0) as a
conservative approach.”

If the identified baseline scenario is the generation of heat in boilers using fossil fuels (H6), baseline
emissions are calculated by multiplying the savings of fossil fuels with the appropriate CO, emission
factor.

Emission reductions from savings of fossil fuels are determined by dividing the quantity of generated heat
that displaces heat generation in fossil fuel fired boilers (Q,) by the efficiency of the boiler that would be
used in the absence of the project activity (€01.r), and by multiplying with the CO, emission factor of the
fuel type that would be used in the absence of the project activity for heat generation (EFco, L, heat), S
follows:

' In case of Scenario 1, the heat would in the absence of the project activity be generated in boilers using fossil fuels
(or by other means involving fossil fuels) at the project site and the biomass would be combusted in power plants,
including cogeneration plants, at other sites. This involves two different substitution effects:

(a) Fossil fuels are saved at the project site due to the displacement of heat generated from fossil fuels.

(b) The project activity diverts biomass from other (cogeneration) power plants to the project activity. This may
indirectly increase the use of fossil fuels for heat generation elsewhere.

These two substitution effects may be of different size, depending on a number of factors, including the

performance of the project plant, the fossil-fuel fired boiler as well as the other power plants, and the carbon

intensity of the fuels used. As a simplification, it is assumed that the two effects are of similar magnitude and that

ERheat =0.

In case of Scenarios 7, 8 and 15, the quantity of heat generated by the project plant displaces heat generation in the

existing fossil fuel fired cogeneration plant. However, the associated emission reductions are already accounted in

the calculation of emission reductions from electricity generation.

20 Project participants are encouraged to submit proposals for further amendment of this methodology in order to
reflect respective emission reductions from the displacement of heat.
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-EF,
ERheat,y _ Qy . CO2,BL,heat (26)
boiler

The determination of the quantity of generated heat that displaces heat generation in fossil fuel fired boilers
(Q,) depends on the scenario, as follows:

. In case of Scenario 2 or 17, the baseline scenario is that all heat generated by the
cogeneration project plant would in the absence of the project activity be generated in
fossil fuel fired boilers. Thus:

Qy = Qproject planty (2 7)

. In case of Scenario 10, the baseline scenario is as well that heat generated by the
cogeneration project plant would in the absence of the project activity be generated in
fossil fuel fired boilers. However, since another biomass residue fired cogeneration plant
may already be operating next to the project plant, heat and power generation may be
diverted from the existing cogeneration plant to the new cogeneration plant installed as part
of the project activity. In order to account for any diversion of heat generation from the
existing to the new cogeneration plant, the lower value between the (a) actual generation in
the project plant and (b) the difference between the all heat generation in cogeneration
plants and the historical level of heat generation in cogeneration plants is used to determine
Qy, as follows:

Qproject plant,y

Q, = MIN (28)
_ Qh[storic,S yr
Qtotal 5y 3
. In case of Scenario 16, the baseline scenario is that heat generated by the cogeneration

project plant would in the absence of the project activity be generated in both fossil fuel
fired boilers and heat-only boilers fired with biomass residue type(s) that are also used in
the project plant. As in Scenario 10, heat generation may be diverted from an existing
cogeneration plant to the project plant. In addition, the quantity of heat that has historically
been generated in heat-only boilers, using the same type(s) of biomass residues, is
subtracted, as follows:

Qproject plant,y

Qy _ MIN _ Qbiomass gistoricjyr (2 9)
Q _ thstoric,S yr
total ,y

3

Where Opiomass, nistoric, 3 has not been measured or can not directly be measured because
other fuels are co-fired, it may be determined based on historical fuel consumption data
and the efficiency of the boiler(s), as follows:
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Qbiomass,historic,3yr = gboiler,biomass ’ ZBE(,boiler,historic,3yr ’ NCI//( (30)
3
Where:
ERpeary Emission reductions due to displacement of heat during the year y (tCO,/yr)
0, Quantity of increased heat generation in the project plant (incremental to heat
generation in any existing cogeneration plants) that displaces heat generation
in fossil fuel fired boilers during the year y (GJ/yr)
O project plant,y Net quantity of heat generated in the cogeneration project plant from firing
biomass residues' during the year y (GJ)
Oootaty Net quantity of heat generated in all cogeneration plants at the project site,

generated from firing the same type(s) of biomass residues as in the project
plant, including the cogeneration plant installed as part of the project activity
and any previously existing plants, during the year y (GJ)

Net quantity of heat generated during the most recent three years in all
cogeneration plants at the project site, generated from firing the same type(s)
of biomass residues as in the project plant (GJ)

Net quantity of heat generated during the most recent three years in all boilers
at the project site, generated from firing the same type(s) of biomass residues
as in the project plant (GJ)

Energy efficiency of the boiler that would be used in the absence of the project
activity

Energy efficiency of the biomass residue fired boiler that would be used in the
absence of the project activity

Quantity of biomass residue type k that has been fired in boilers for heat
generation during the most recent three years at the project site (tons of dry
matter or liter)"

Net calorific value of the biomass residue type k (GJ/ton of dry matter or
GJ/liter)

CO, emission factor of the fossil fuel type used for heat generation in the

absence the project activity (tCO,/GJ)
Scenarios 4, 11, 12, 13, 14, 18, 19 and 21

In case of Scenarios 4, 11, 13, 14, 18, 19 and 21, heat and electricity would in the absence of the project
activity be generated in a similar cogeneration plant but with a different configuration The efficiency of
heat generation, i.e. the heat generated per quantity of biomass residue fired, may differ between the project
plant and the plant in the baseline scenario (the “reference plant” in case of Scenarios 4, 13, 18, 19 and 21,
the existing or captive plant(s) in case of Scenarios 11, the project plant prior to the implementation of the
project activity in case of Scenario 14). Where the efficiency of heat generation is smaller in the project
plant than in the baseline scenario, i.e. where:

Eth,project plant < Eth,reference plant (ln case of Scenario 47 13, 18 or 21)> or

Eth,project plant < gth,exixtingplant(s) (ln case of Scenario 1 1), or

2! The fraction of heat generated from firing biomass residues should be determined by dividing the quantity of
biomass residues by the total quantity of all fuels fired, both expressed in energy units.
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Ehproject plant < Ethpre project (in case of Scenario 14); or

Eth,project plant < Eth,reference retrofit plant (ln case of Scenario 19);01'

the quantity of heat generated in the project plant is smaller than the quantity of heat that would be
generated in the absence of the project activity. This implies that the project implementation may involve
additional heat generation from other sources or a longer operation of the project plant. This may result in
an increase in GHG emissions.

Similar considerations apply to Scenario 12, where the heat would be generated in biomass residue fired
boilers in the absence of the project activity. Although the cogeneration process as a whole is more
efficient than separate generation of electricity and heat, a cogeneration plant usually produces less heat per
biomass fired than a boiler (&4, project piant < €noiter). As a consequence, the project plant will in most cases
produce less heat than would be produced in the boilers in the absence of the project activity if the same
amount of biomass residues is used in both cases. This implies, as for Scenarios 4, 11, 13, 14, 18, 19 and
21, that the project implementation may involve additional heat generation from other sources or increased
operation of the project plant.

To address this substitution effect for all Scenarios (4, 11, 12, 13, 14, 18, 19 and 21), project participants
may either:

. Demonstrate that the thermal efficiency in the project plant is larger or similar compared
with the thermal efficiency of the plant considered in baseline scenario and then assume
ERpeary = 0, or, if this is not the case;

. Account for any increases in CO, emissions, as described in the following.

This increased level of heat generation as a result of the project activity may be generated by different
means, such as:

(a) Additional biomass residues being fired in the project plant, i.e. leading to a higher load
factor than in the absence of the project activity;

(b) Increasing or initiating heat generation in boilers fired with the same type of biomass
residue;
() Co-firing fossil fuels in the project plant, e.g. in cases where the supply of biomass

residues is limited;
(d) Increasing or initiating heat generation in boilers fired with fossil fuels.

Project participants shall identify how additional heat is generated in the context of the project activity, as
follows:

. In the absence of any boilers and of any fossil fuel consumption for power or heat
generation at the project site, or where there is no net increase in fossil fuel consumption,
and hence any additional heat generation is fueled by biomass, Option (a) shall apply;

. Where biomass boilers fired with the same type of biomass residue are operated and no
fossil fuels are used for power or heat generation at the project site, Option (b) shall apply;
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. Where fossil fuels are co-fired in the project plant but not in any boilers, Option (c) shall
apply;
. Where fossil fuels are fired in boilers, Option (d) shall apply.

In the case of (a), the additional heat generation can be assumed not to involve additional emissions and
ERpeary = 0. In case of (b), emission reductions due to displacement of heat can be estimated as well as zero
as a simplified assumption (ERj.., = 0). In case of (c), increases in CO, emissions are considered as
project emissions above. In case of (d), project participants shall account for CO, emissions from increased
combustion of fossil fuels in the boiler(s) due to the project activity, as follows for the different scenarios:

Scenarios 4, 13, 18 ER _ Qproject plant,y EFCOZ,BL,heat d1= 8th,referenceplant 31
and 21: heat,y € g (1)
boiler th,project plant
Q... -EF € i
. project plant,y CO2,BL,heat th,existing plant(s)
Scenario 11: ER, ., = 1= 32)
8boiler € ,project plant
Qo -EF £
. t plant, CO2,BL, heat ~
SCGIlaI'lO 12: ERheat,y — project plant,y eat 1_ boiler (33)
8boiler € ,project plant
Q.. -EF, € A
. project plant,y CO2,BL,heat th,pre project
Scenario 14: ER, .y = .| 1 — —thupre project (34)
8boilelr 8th ,project plant
Q... -EF €
. projectplant,y CO2,BL,heat th, referenceretrofitplant
Scenario 19: ER iy = 1= (35)
8boiler gth,projectplant
Where:
ERpeary = Baseline emissions due to displacement of heat during the year y (tCO,/yr)
Oproject plant,y = Net quantity of heat generated in the cogeneration project plant from firing biomass
residues®' during the year y (GJ)
Eboiler = Energy efficiency of the boiler that is used during the project activity to generate heat

next to the cogeneration power plant
Average net energy efficiency of heat generation in the reference plant that would be
constructed in the absence of the project activity (MWhype,/MWhp;iomass)

& th,reference plant

Ethreference = Average net energy efficiency of heat generation in the reference retrofit plant that

retrofit plant would use the biomass residues fired in the project plant in the absence of the project
activity (MWhheat/ Mthiomass)

Eth,pre project = Average net efficiency of heat generation in the project plant prior to project

implementation (MWhe/MWhyiomass)
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E1h,existing plant(s) = Average net energy efficiency of heat generation in the existing or captive
cogeneration plant(s) (MW hypea/M Whpiomass)
Ehproject plant = Average net energy efficiency of heat generation in the project cogeneration plant
(MWhheat/ Mthiomass)
EFco.p1, hear = CO, emission factor of the fossil fuel type used for heat generation in the absence of

the project activity (tCO,/GJ)
Note that the emission reductions calculated here are negative.

En,reference plant ShoUld represent the efficiency of heat generation in commonly installed new biomass residue
fired cogeneration power plants in the respective industry sector in the country or region.

To determine &4, re projects Project participants shall measure the net efficiency of heat generation prior to
project implementation.

To determine &, existing piants)» Project participants shall measure the net efficiency of heat generation prior to
project implementation in all existing cogeneration plant(s).

Ehreference retrofit plant ShOUld represent the efficiency of heat generation in commonly installed biomass residue
fired cogeneration power plants that have been recently retrofitted according to the industrial standards in
the respective industry sector in the country or region. The average net energy efficiency of heat
generation in the project plant (&4 project pians,y) Should be calculated by dividing the heat generation during the
year y by the sum of all fuels (biomass residue types & and fossil fuel types ), expressed in energy units, as
follows:

gth project plant,y = me/“[ plo! (36)
’ " > NCV,-BF, ,+ Y NCV,-FF
k i

project plant i,y

Where:

Eihproject plant,y = Average net energy efficiency of heat generation in the project plant

Oproject plant,y = Quantity of heat generated in the cogeneration project plant from firing biomass
residues® during the year y (GJ)

EG ojcetpiants quantity-of electricity-generated-inthe project-plant-during the-year3- (MWh

BFy, = Quantity of biomass residue type k£ combusted in the project plant during the year y
(tons of dry matter or liter)'’

NCV = Net calorific value of the biomass residue type & (GJ/ton of dry matter or GJ/liter)

NCV; = Net calorific value of fossil fuel type i (GJ/mass or volume unit)

Quantity of fossil fuel type i combusted in the project plant during the year y (mass or
volume unit per year)''

FFpl‘ojectplant,i,y

Scenario 20

In case of Scenario 20, heat would in the absence of the project activity be generated in a boiler that may
also be co-fired with fossil fuels. The cogeneration of heat in the project activity therefore displaces heat
generation in a boiler using biomass residues and, where applicable, fossil fuels. In case where no fossil
fuels would be co-fired in the boiler in the absence of the project activity, ERyeay = 0. In case where fossil
fuels would be co-fired in the boiler, the emission reductions from displacement of these fossil fuels are
calculated based on the total quantity of heat generation in the project plant (Q.a1,), the efficiency of the
boiler that would be used in the absence of the project activity (&), the quantity of biomass residues that
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are used in the project plant and would in the absence of the project be used in that boiler (BF} soser,,) and
the CO, emission factor of the fossil fuel type that would be used in the boiler (EFco2 sL sear), as follows:

ERyi, = {M - z BF, , x N v, } X EF 05 81 pear 37
gBL,boiler k

Where:

ERpeary =  Baseline emissions due to displacement of heat during the year y (tCO,/yr)

Qprojecl planty
EBL boiler
BF,,

NCV;
EF o2, heat

k

Scenario 22

Quantity of heat generated in the cogeneration project plant from firing biomass
residues® during the year y (GJ)

Energy efficiency of the boiler that would be used in the absence of the project activity
to generate heat

Quantity of biomass residue type k combusted in the project plant during the year y
(tons of dry matter or liter)'

Net calorific value of the biomass residue type k& (GJ/ton of dry matter or GJ/liter)
CO, emission factor of the fossil fuel type used for heat generation in the absence the
project activity (tCO,/GJ)

Biomass residue types k£ which are used in the project plant and which would in the
absence of the project activity be used in a boiler for heat generation (B4)

The project plant produces more heat than would be produced in the reference plant in the absence of the
project activity (with the same amount of biomass residues). This additional heat decreases the heat
generation in the existing fossil fuel fired cogeneration plant (that may also be co-fired with biomass
residues) which continues operation at the project site. This reduces the use of fossils in this existing plant.
The cogeneration of heat in the project activity therefore displaces heat generation in the existing
cogeneration plant using fossil fuels and, where applicable, biomass residues. The emission reductions
from displacement of these fossil fuels are calculated as follows:

ERheat,y = Qy ’ EFCOZ,BL,y (38)

Qy _ Qprajectplam .y

gth , fossilfuelplant , y

Where:
ER

o

heat,y

EF o 51, y

Qpro/ect plant,y

gth,ﬁ)ssilﬁlel plant,y

.
th,referenceplant
. 1 _ of P (39)
gth, projectplant,y

Baseline emissions due to displacement of heat during the year y (tCO2/yr)
Incremental quantity of fuel energy equivalent that would be combusted in the fossil
fuel plant(s) in the absence of the project activity in year y (to meet the additional
heat requirements) (GJ)

CO, emission factor of the fuel type that would be used for heat generation in the
absence the project activity (tCO,/GJ) in the fossil fuel plant (s) at the project site.
See equation below

Net quantity of heat generated in the cogeneration project plant from firing biomass
residues during the year y (GJ)

Average net energy efficiency of heat generation in the fossil fuel cogeneration
plants at the project site during year y and shall be calculated as below (ratio)
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Euhreference plant = Average net energy efficiency of heat generation in the reference plant that would

use the biomass residues fired in the project plant in the absence of the project
activity (ratio)

= Average net energy efficiency of heat generation in the project cogeneration plant
and shall be calculated using equation above (ratio)

8th,pmject plant,y

The average net energy efficiency of heat generation in the fossil fuel cogeneration plants and the
emission factor of the fuel are determined as:

Eu osicpnty = 5 Qg’“‘””"“”‘”“”’;;F - (40)
z Jossilfuelplant ,k ,y ’ N Vk + z Jossilfuelplant i,y ' N I/z
3 i

z NCVz ’ FFjbssilfuelplant,i,y ’ EFCOZ,FF,Z'

EF, = : 41)
consty z BFﬁ)ssi[fuelplant,k,y ’ NCI/k + Z FFfossi_lfuelplant,i,y ’ NCVz
k i
Where:
Enossitfuct planty  —  Average net energy efficiency of heat generation in the fossil fuel plant(s)
Olossit fuel pianry = Quantity of heat generated in the fossil fuel cogeneration project plant (GJ)
B, i et pram iy =~ Quantity of biomass residue type k combusted in the fossil fuel plant during the year
o y (tons of dry matter or liter)

NCV, = Net calorific value of the biomass residue type & (GJ/ton of dry matter or GJ/liter)
NCV, = Net calorific value of fossil fuel type 7 (GJ / mass or volume unit)
FFy et planmsiy =  Quantity of fossil fuel type i combusted in the fossil fuel plant during the year y

(mass or volume unit per year)
EFcosrri =  Emission factor of fossil fuel type i combusted in the fossil fuel plant (tCO,/GJ)

Baseline emissions due to natural decay or uncontrolled burning of anthropogenic sources of biomass
residues (applicable to Scenarios 2, 3, 5, 7, 10, 15, 16, 17, 20 and 21)

For Scenarios 1, 456, 8;9, 11, 12, 13, 14 and 22, baseline emissions due to uncontrolled burning or decay
of the biomass residues are zero (BEgiomass,y = 0), since in this case the biomass residues would not decay or
be burnt in the absence of the project activity. For all other Scenarios (2, 355, 7, 10, 15, 16, 17, 20 and 21),
baseline emissions due to uncontrolled burning or decay of the biomass residues (BEgiomass,y) should be
determined consistent with the most plausible baseline scenario for the use of the biomass residues, if this
source is included in the project boundary.

BEiomass,y 1 determined in two Steps:

Step 1: Determination of the quantity of biomass residues used as a result of the project activity.
Step 2:  Estimation of methane emissions, consistent with the baseline scenario for the use of biomass
residues (B1, B2 or B3).

Step 1: Determination of the quantity of biomass residues used as a result of the project activity
(BF P.I,k,y)

In case of Scenarios 255, 7, 15 and 17, the total quantity of biomass residues used in the project plant
(X BFy,) is attributable to the project activity and hence BFp;, = BFy,.
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In case of sScenarios 3, 10 and 16, biomass residues are already used at the project site prior to the
implementation of the project activity and would in the absence of the CDM continued to be used. In case
of Scenario 20 and 21, the biomass residues may partly be dumped, left to decay or burnt in an uncontrolled
manner. In these cases, the incremental use of biomass residues as a result of the project activity (i.e.
BFpji,) should be determined, consistent with the relevant scenario, as follows:

Scenario 3

The biomass residues would in the absence of the project activity (a) be used for heat generation in boilers
at the project site and (b) be dumped or left to decay or burnt in an uncontrolled manner without utilizing it
for energy purposes. The incremental use of biomass residues as a result of the project activity is
calculated as the difference between the total quantity used in the project plant and the quantity that would
have been used to generate the heat in boilers.

. In case that only one type of biomass residue & is used, determine BFp,,, as follows:
BF - BF. — Qproject plant,y (42)
b b boiler NCVk
° In case that more than one type of biomass residue £ is used in the project plant, determine

BFp;y, based on the specific circumstances of the project activity, thereby ensuring that the
total incremental quantity of all biomass residues types & used as a result of the project
activity corresponds to the difference between the total quantity of biomass residues used
in the project plant and the total quantity that would be required to generate heat in boilers
in the absence of the project activity, as follows:

|

> BF,,, -NCV, =) BF_ -NCV, - Qo sy 43)
k k boiler

Where:

BFpjx, =  Incremental quantity of biomass residue type k used as a result of the
project activity in the project plant during the year y (tons of dry matter
or liter)"

BFy, = Quantity of biomass residue type £ combusted in the project plant during
the year y (tons of dry matter or liter)'’

NCV; = Net calorific value of the biomass residue type k (GJ/ton of dry matter or
GJ/liter)

Oprojectpr = Quantity of heat generated in the cogeneration project plant from firing

anty biomass residues” during the year y (GJ)

Eboiler = Energy efficiency of the boiler that would be used in the absence of the
project
activity
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Scenario 10

Consistent with equation 21 above, BFp;y, corresponds to the incremental use of biomass residues above
the historical level of the most recent three years prior to the implementation of the project activity.

. In case that only one type of biomass residue i is used, determine BFp,, as follows:
BF, ,
BFy; ,, =MIN (44)
BF, .
BF;H Slants oy _ historic,k,3yr
” 3
. In case that more than one type of biomass residue & is used in the project plant, determine

BFp;, based on the specific circumstances of the project activity, thereby ensuring that the
total incremental quantity of all biomass residues types k used as a result of the project
activity corresponds to the smaller value between (a) the quantity of biomass residues used
in the project plant and (b) the difference between the total quantity of biomass residues
used in all plants at the project site and the average historic quantity of biomass residues
used in the most recent three years prior to the implementation of the project activity (all
expressed in energy units), as follows:

| ZBF,W -NCV,
k

> BF,,,,-NCV,=MIN (45)
i Z BFhistoric,k,3yr ' NCVk
z BF;II plants k,y : NCVk —

; 3

Where:

BFpj, = Incremental quantity of biomass residue type k& used as a result of the
project activity in the project plant during the year y (tons of dry
matteror liter)'”

BFy, = Quantity of biomass residue type k£ combusted in the project plant
during the year y (tons of dry matter or liter)'’

NCV; = Net calorific value of the biomass residue type & (GJ/ton of dry matter
or GJ/liter)

BF g pianssky = Quantity of biomass residue type k combusted in all power plants at the
project site during the year y (tons of dry matter or liter)"’

BF historic i 3y = Quantity of biomass residue type & used as fuel in all installations

(power plants, boilers, etc) at the project site during the most recent
three years prior to the implementation of the project activity (tons of
dry matter or liter)'’
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Scenario 16

BFp;y, should be determined taking into account the project specific circumstances, consistent with the
types and quantities of biomass residues that would be dumped, left to decay or burnt in an uncontrolled
manner as identified in the procedure to select the most plausible baseline scenario. Ensure that only the
incremental increase in the use of biomass residues due to the project activity is taken into account.

Scenario 20 and 21

BFpj, should be determined taking into account the project specific circumstances, consistent with the
types and quantities of biomass residues that would be dumped, left to decay or burnt in an uncontrolled
manner as identified in the procedure to select the most plausible baseline scenario. Ensure that no
quantities of biomass that would be used for heat generation in the absence of the project activity are
included.

Step 2: Estimation of methane emissions, consistent with the baseline scenario for the use of biomass
residues (B1, B2 or B3)

Follow the procedures for the respective baseline scenario (B1, B2 or B3), as outlined below. Where
different baseline scenarios apply to different types or quantities of biomass residues, the procedures as
outlined below should be applied respectively to the different quantities and types of biomass residues.
Where for a certain biomass type k leakage can not be ruled out, using one of the approaches outlined in the
leakage section, no baseline methane emissions can be claimed from decay, dumping or uncontrolled
burning of that biomass.

Uncontrolled burning or aerobic decay of the biomass residues (cases Bl and B3)

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

Baseline emissions are calculated by multiplying the quantity of biomass residues that would not be used in
the absence of the project activity with the net calorific value and an appropriate emission factor, as
follows:

BEbiomass,y: GWPCH4 : ZBFPJ,k,y ’ NCVk ' EFZ?urning,CH4,k,y (46)
&
Where:
BEjiomass.y = Baseline emissions due to natural decay or burning of anthropogenic sources of
biomass residues during the year y (tCO,e/yr)
GWPcny = Global Warming Potential of methane valid for the commitment period (tCO,e/tCHy)
BFpj iy = Incremental quantity of biomass residue type & used as a result of the project activity

in the project plant during the year y (tons of dry matter or liter)'’

NCVi Net calorific value of the biomass residue type k (GJ/ton of dry matter or GJ/liter)
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EFpuming i ky = CH, emission factor for uncontrolled burning of the biomass residue type & during
the year y (tCH4/GJ)
k = Types of biomass residues for which the identified baseline scenario is B1 or B3 and

for which leakage effects could be ruled out with one of the approaches L;, L, or Ls
described in the leakage section

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 CH,4 per ton
of biomass as default value for the product of NCV; and EF’ bummg,cm,k,y.zz

The uncertainty of the CH,4 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 must be
applied to the CH,4 emission factor. The level of the conservativeness factor depends on the uncertainty
range of the estimate for the CH4 emission factor. Appropriate conservativeness factor from Table 6 below
shall be chosen and multiplied with the estimate for the CH4 emission factor. For example, if the default
CH,4 emission factor of 0.0027 t CH4/t biomass is used, the uncertainty can be deemed to be greater than
100%, resulting in a conservativeness factor of 0.73. Thus, in this case an emission factor of

0.001971 t CH,4/t biomass should be used.

Table 6: Conservativeness factors

Assigned Conservativeness factor where
Estimated uncertainty range (%) uncertainty band lower values are more
(%) conservative
Less than or equal to 10 7 0.98
Greater than 10 and less than or equal to 30 20 0.94
Greater than 30 and less than or equal to 50 40 0.89
Greater than 50 and less than or equal to 100 75 0.82
Greater than 100 150 0.73

Anaerobic decay of the biomass residues (case B2)

If the most likely baseline scenario for the use of the biomass residues is that the biomass residues would
decay under clearly anaerobic conditions (case B2), project participants shall calculate baseline emissions
using the latest approved version of the “Tool to determine methane emissions avoided from disposal of
waste at a solid waste disposal site”. The variable BEcu, swps, calculated by the tool corresponds to
BEjomass,y in this methodology. Use as waste quantities prevented from disposal (/;,) in the tool those
quantities of biomass residues (BFp;y,) for which B2 has been identified as the most plausible baseline
scenario and for which leakage could be ruled out using one of the approaches L, L, or L; described in the
leakage section.

Leakage

The main potential source of leakage for this project activity is an increase in emissions from fossil fuel
combustion or other sources due to diversion of biomass residues from other uses to the project plant as a
result of the project activity. Changes in carbon stocks in the LULUCF sector are expected to be
insignificant since this methodology is limited to biomass residues, as defined in the applicability
conditions above.

222006 IPCC Guidelines, Volume 4, Table 2.5, default value for agricultural residues.
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Where the most likely baseline scenario is the use of the biomass residues for energy generation
(Scenarios 1, 456, 859, 11, 12, 13, 14, and 22), the diversion of biomass residues to the project activity is
already considered in the calculation of baseline reductions. In this case, leakage effects do not need to be
addressed.

Where the most likely baseline scenario is that the biomass residues are dumped or left to decay or burnt in
an uncontrolled manner without utilizing it for energy purposes (Scenarios 2, 3;-5, 7, 10, 15, 16, 17, 20 and
21), project participants shall demonstrate that the use of the biomass residues does not result in increased
fossil fuel consumption elsewhere. For this purpose, project participants shall assess as part of the
monitoring the supply situation for the types of biomass residues used in the project plant. The following
options may be used to demonstrate that the biomass residues used in the plant did not increase fossil fuel
consumption elsewhere:

L, Demonstrate that at the sites where the project activity is supplied from with biomass residues, the
biomass residues have not been collected or utilized (e.g. as fuel, fertilizer or feedstock) but have
been dumped and left to decay, land-filled or burnt without energy generation (e.g. field burning)
prior to the implementation of the project activity. Demonstrate that this practice would continue
in the absence of the CDM project activity, e.g. by showing that in the monitored period no market
has emerged for the biomass residues considered or by showing that it would still not be feasible to
utilize the biomass residues for any purposes (e.g. due to the remote location where the biomass
residue is generated).

This approach is applicable to situations where project participants use only biomass residues from
specific sites and do not purchase biomass residues from or sell biomass residues to a market

L, Demonstrate that there is an abundant surplus of the biomass residue in the region of the project
activity which is not utilized. For this purpose, demonstrate that the quantity of available biomass
residue of type k in the region is at least 25% larger than the quantity of biomass residues of type &
that are utilized (e.g. for energy generation or as feedstock), including the project plant

L; Demonstrate that suppliers of the type of biomass residue in the region of the project activity are
not able to sell all of their biomass residues. For this purpose, project participants shall
demonstrate that the ultimate supplier of the biomass residue (who supplies the project) and a
representative sample of suppliers of the same type of biomass residue in the region had a surplus
of biomass residues (e.g. at the end of the period during which biomass residues are sold), which
they could not sell and which is not utilized

Where project participants wish to use approaches L, or L; to assess leakage effects, they shall clearly
define the geographical boundary of the region and document it in the CDM-PDD. In defining the
geographical boundary of the region, project participants should take the usual distances for biomass
residue transports into account, i.e. if biomass residues are transported up to 50 km, the region may cover a
radius of 50 km around the project activity. In any case, the region should cover a radius around the project
activity of at least 20 km but not more than 200 km. Once defined, the region should not be changed
during the crediting period(s).

Project participants shall apply a leakage penalty to the quantity of biomass residues, for which project
participants cannot demonstrate with one of the approaches above that the use of the biomass does not
result in leakage. The leakage penalty aims at adjusting emission reductions for leakage effects in a
conservative manner, assuming that this quantity of biomass residue is substituted by the most carbon
intensive fuel in the country.
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If for a certain type of biomass residue & used in the project activity, leakage effects cannot be ruled out
with one of the approaches above, leakage effects for the year y shall be calculated as follows:

L,=EF., ;Y BF,, - NCV, 47
3

Where:

L, = Leakage emissions during the year y (tCO,/yr)

EFcosiE = CO, emission factor of the most carbon intensive fuel used in the country (tCO,/GJ)

BFpj, = Incremental quantity of biomass residue type & used as a result of the project activity in
the project plant during the year y (tons of dry matter or liter)"

k = Types of biomass residues for which leakage effects could not be ruled out with one of
the approaches L, L, or L; above

NCV, = Net calorific value of the biomass residue type k (GJ/ton of dry matter or GJ/liter)

In the case that negative overall emission reductions arise in a year through application of the leakage
penalty, 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.)

Data and parameters not monitored

Data / Parameter: | GWPy,

Data unit: tCO,e/tCH4

Description: Global warming potential for CH,

Source of data: IPCC

Measurement 21 for the first commitment period. Shall be updated according to any future

procedures (if any):

COP/MOP decisions

Any comment;:

Data / Parameter:

EGCP historic,3y

Data unit:

MWh

Description:

Net quantity of electricity generated during the three most recent years in the fossil
fuel fired captive power plant identified as baseline plant (P3:)

Source of data:

On-site measurements

Measurement

procedures (if any):

Any comment:

Applicable to Scenarios 5;-6; 7, 8 and 17

Data / Parameter:

EGhistoric 3yr

Data unit:

MWh

Description:

Net quantity of electricity generated during the most recent three years in all power
plants at the project site, generated from firing the same type(s) of biomass residues
as in the project plant'’

Source of data:

On-site measurements

Measurement

procedures (if any):

Any comment:

Applicable to Scenarios 10, 12 and 16
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Data / Parameter:

FFCP historic,3v.i

Data unit:

Mass or volume unit

Description:

Quantity of fossil fuel type i combusted during the most recent three years in the
captive power plant

Source of data:

On-site measurements

Measurement

procedures (if any):

Use weight or volume meters. The quantity shall be cross-checked with the
quantity of electricity generated and any fuel purchase receipts (if available).

Any comment:

Applicable to Scenarios 5;-6; 7, 8 and 17

Data / Parameter:

Eth pre project

Data unit: MWhg/MW hpiomass
Description: Average net efficiency of heat generation in the project plant prior to project
implementation

Source of data:

On-site measurements

Measurement

procedures (if any):

Measure the quantity of fuels fired and the heat generation during a representative
time period and divide the quantity of heat generated by the energy quantity of the
fuels fired. In case of turbines with heat extractions, the efficiency should be
determined over a time period that reasonably represents the different operation
modes. The three most recent historical years should preferably be used to
determine the average efficiency, where such data is available and where this time
period is reasonably representative

Any comment:

Applicable to Scenario 14

Data / Parameter:

Eel pre project

Data unit:

MWhel/ Mthiomass

Description:

Average net efficiency of electricity generation in the project plant prior to project
implementation

Source of data:

On-site measurements, to be conducted prior to the implementation of the project
activity

Measurement

procedures (if any):

Measure the quantity of fuels fired and the electricity generation during a
representative time period and divide the quantity of electricity generated by the
energy quantity of the fuels fired. In case of turbines with heat extractions, the
efficiency should be determined over a time period that reasonably represents the
different operation modes. The three most recent historical years should preferably
be used to determine the average efficiency, where such data is available and where
this time period is reasonably representative

Any comment:

Applicable to Scenario 14

Data / Parameter:

Eel grid plant(s)

Data unit:

MWhel/ Mthiomass

Description:

Average net efficiency of electricity generation in biomass residue fired power
plants in the grid that fire the same type of biomass residues as the project plant
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Source of data:

Statistics, surveys, relevant studies, measurements and/or expert judgements.
Choose€ &.; gria piani(s) In @ conservative manner, document the sources of information
and justify the choice

Measurement

procedures (if any):

Any comment:

Applicable to Scenarios 1;56; and 8 and-9

Data / Parameter:

Eel reference plant O Eth reference plant

Data unit:

Description:

Average net energy efficiency of electricity or heat generation in the reference plant
that would be constructed in the absence of the project activity

Source of data:

Use the efficiency of electricity or heat generation, as identified as part of the
baseline scenario selection procedure. Consider commonly installed new biomass
residue fired power plants that are common practice for new plants in the respective
industry sector in the country or region. Choose the efficiency in a conservative
manner, i.e. choose a higher efficiency within a plausible range of efficiencies that
are reached by new plants in the relevant sector, document relevant sources of
information (relevant studies, measurements and/or expert judgments) in the CDM-
PDD and justify the choice

Measurement

procedures (if any):

Any comment:

Applicable to scenarios 4, 13, 18, 20, 21, and 22

Data / Parameter:

Eel reference retrofit plant OF Eth reference retrofit plant

Data unit:

Description:

Average net energy efficiency of electricity or heat generation in the reference
power plant after the retrofit that would take place in the absence of the project
activity

Source of data:

Use the efficiency of electricity or heat generation in commonly installed biomass
residue fired power plants that have been retrofitted according to the common
practice in the respective industry sector in the country or region. Choose the
efficiency in a conservative manner, i.e. choose a higher efficiency within a
plausible range of efficiencies that are reached with retrofits in the respective sector.
Document relevant sources of information (relevant studies, measurements and/or
expert judgments) in the CDM-PDD and justify the choice

Measurement

procedures (if any):

Any comment;:

Applicable to Scenario 19

Data / Parameter:

Eel existing plant(s) Or &, existing plant(s)

Data unit:

Description:

Average net efficiency of electricity / heat generation in the existing power /
cogeneration plant(s) fired with the same type of biomass residue at the project site

Source of data:

On-site measurements

53/73




)

UNFCCC/CCNUCC YR ’A

CDM - Executive Board

ACMO0006 / Version 10
Sectoral Scope: 01
EB 52

Measurement

procedures (if any):

Measure the quantity of fuels fired and the electricity generation during a
representative time period and divide the quantity of electricity generated by the
energy quantity of the fuels fired. In case of turbines with heat extractions, the
efficiency should be determined over a time period that reasonably represents the
different operation modes. The three most recent historical years should preferably
be used to determine the average efficiency, where such data is available and where
this time period is reasonably representative

Any comment:

Applicable to Scenario 11

Data / Parameter: | egppoiler
Data unit: -
Description: Energy efficiency of the boiler that would be used in the absence of the project

activity to generate heat

Source of data:

Assume, as a conservative simplification, an efficiency of 100% or use the
efficiency, as identified as part of the baseline scenario selection procedure.
Consider commonly installed new biomass residue fired boilers that are common
practice for new boilers in the respective industry sector in the country or region.
Choose the efficiency in a conservative manner, i.e. choose a higher efficiency
within a plausible range of efficiencies that are reached by new boilers in the
relevant sector, document relevant sources of information (relevant studies,
measurements and/or expert judgments) in the CDM-PDD and justify the choice

Measurement

procedures (if any):

Any comment:

Applicable to Scenario 20

Data / Parameter: | Onisioric3yr
Data unit: GJ
Description: Net quantity of heat generated during the most recent three years in all cogeneration

plants at the project site, generated from firing the same type(s) of biomass residues
as in the project plant

Source of data:

On-site measurements

Measurement

procedures (if any):

Heat generation is determined as the difference of the enthalpy of the steam
generated by the cogeneration plants minus the enthalpy of the feed-water 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. The fraction of
heat generated from firing biomass residues should be determined by dividing the
quantity of biomass residues fired by the total quantity of all fuels fired, both
expressed in energy quantities

Any comment;:

Applicable to Scenarios 10 and 16

Data / Parameter:

Qbiomass historic,3yr

Data unit:

GJ

Description:

Net quantity of heat generated during the most recent three years in all boilers at the
project site, generated from firing the same type(s) of biomass residues as in the
project plant
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Source of data:

On-site measurements

Measurement

procedures (if any):

Heat generation is determined as the difference of the enthalpy of the steam or hot
water generated by the boiler(s) 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. The fraction of heat generated from firing biomass residues should be
determined by dividing the quantity of biomass residues fired by the total quantity
of all fuels fired, both expressed in energy quantities

Any comment:

Applicable to Scenario 16. Where Opiomass historic, 3 €an not directly be measured,
project participants may alternative measure BFy poiternistoric.3vr A0 Epviler biomass

Data / Parameter:

BFk boiler,historic,3yr

Data unit:

tons of dry matter or liter"

Description:

Quantity of biomass residue type k that has been fired in boilers for heat generation
during the most recent three years at the project site

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:

Applicable to Scenario 16 in cases where Opiomass historic, 3y has not been measured or
can not directly be measured because other fuels are co-fired

Data / Parameter:

Eboiler biomass

Data unit:

Description:

Energy efficiency of the biomass residue fired boiler that would be used in the
absence of the project activity

Source of data:

On-site measurements

Measurement

procedures (if any):

Use recognized standards for the measurement of the boiler 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:

Applicable to Scenario 16 in cases where Opiomass istoric, 3 has not been measured or
can not directly be measured because other fuels are co-fired

Data / Parameter:

BFhistoric k,3y

Data unit:

tons of dry matter or liter"

Description:

Quantity of biomass residue type & used as fuel in all installations (power plants,
boilers, etc) at the project site during the most recent three years prior to the
implementation of the project activity
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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:

Applicable to Scenario 10

Data / Parameter:

Moisture content of biomass residues used historically

Data unit:

% Water content

Description: Moisture content of each biomass residue type & or i
Source of data: On-site measurements
Measurement

procedures (if any):

Any comment:

Applicable to Scenario 10 and to Scenario 16 in case where Opiomass historic, 3y 1S NOt
determined directly. In case of dry biomass, determination of this parameter is not
necessary

Data / Parameter:

NCV;

Data unit:

GJ / mass or volume unit

Description:

Net calorific values of fossil fuel type i

Source of data:

Either conduct measurements or use accurate and reliable local or national data
where available. Where such data is not available, use IPCC default net calorific
values (country-specific, if available) if they are deemed to reasonably represent
local circumstances. Choose the values in a conservative manner and justify the
choice

Measurement

procedures (if any):

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

Any comment:

Applicable to Scenarios 5;-6; 7, 8 and 17

Data / Parameter:

EF oo, FFref

Data unit:

tCO,/GJ

Description:

CO, emission factor for the fossil fuel type that would in the absence of the project
activity be used in the reference plant

Source of data:

Use the IPCC default value of the fuel type identified as part of the baseline
scenario selection procedure at the lower limit of the uncertainty at a 95%
confidence interval as provided in table 1.4 of Chapterl of Vol. 2 (Energy) of
the 2006 IPCC Guidelines on National GHG Inventories

Measurement

procedures (if any):

Any comment:

Applicable to Scenario 20 and 21.

Data / Parameter:

EFco2.BL heat

Data unit:

tCO,/GJ

Description:

CO, emission factor of the fossil fuel type used for heat generation in the absence
the project activity
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Source of data:

Use the IPCC default value of the fuel type identified as part of the baseline
scenario selection procedure at the lower limit of the uncertainty at a 95%
confidence interval as provided in table 1.4 of Chapterl of Vol. 2 (Energy) of
the 2006 IPCC Guidelines on National GHG Inventories

Measurement

procedures (if any):

Any comment:

Applicable to Scenario 20

Data / Parameter: | FF..;,
Data unit: mass or volume unit
Description: Quantity of fossil fuel type i combusted in the reference plant during the year y

Source of data:

Use the efficiency that is identified as part of the baseline scenario selection
procedure as basis to quantify the fossil fuel type i required to generate the same
quantity of heat energy as in the project plant

Measurement

procedures (if any):

Any comment:

Applicable to Scenario 21

Data / Parameter: | BF ¢k,
Data unit: mass or volume unit
Description: Quantity of biomass residue type k combusted in the reference plant during the year

y

Source of data:

Use the efficiency that is identified as part of the baseline scenario selection
procedure as basis to quantify the biomass residue type k required to generate the
same quantity of heat energy as in the project plant

Measurement

procedures (if any):

Any comment:

Applicable to Scenario 21

Data / Parameter: | B, ww

Data unit: t CH, /t COD

Description: Methane generation potential of the waste water
Source of data: 2006 IPCC Guidelines

Value to be 0.25

applied:

Any comment:

Applicable if 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

Data / Parameter: | MCFyw
Data unit: -
Description: Methane correction factor for the waste water

Source of data:

2006 IPCC Guidelines

57/73




Y UNFCCCICCNUCC ONRoi
v A ’
\ =4

CDM - Executive Board ACMO0006 / Version 10
Sectoral Scope: 01
EB 52
Value to be Use 1.0 as a conservative default
applied:
Any comment: Applicable if 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

Data / Parameter: |

Data unit: GJ/GJ

Description: Ratio of energy from technically maximum biomass quantities that would be fired
in the reference plant to the total energy that would be generate in the reference
plant (from fossil fuels and the technically maximum biomass quantities) in year y

Source of data: Manufacturer’s specification

Measurement -
procedures (if any):

Any comment: -

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

I11. 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.

All data collected as part of monitoring should be archived electronically and be kept at least for 2 years
after the end of the last crediting period. 100% of the data should be monitored if not indicated differently
in the comments in the tables below.

Project participants should establish a system to monitor the amount of all types of biomass combusted. If
the amount of biomass combusted is estimated from the amount of biomass delivered to the project site, a
procedure should be established to undertake an energy balance for the verification period, considering the
stocks of biomass at the beginning and end of each verification period. On-site fossil fuel consumption for
the operation of the biomass power plant should be metered through mass or volume (flow) meters, or with
an energy balance over the verification period, considering stocks at the beginning and at the end of each
verification period. Where possible, project participants should cross-check these estimates with fuel
purchase receipts.
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Data and parameters monitored

Data / Parameter:

BF.,

Data unit:

tons of dry matter or liter'’

Description:

Quantity of biomass residue type k£ combusted in the project plant during the
year y

Source of data:

On-site measurements

Measurement
procedures (if any):

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

Monitoring frequency:

Continuously, prepare annually an energy balance

QA/QC procedures:

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

Any comment:

Data / Parameter:

BFrxy

Data unit:

tons of dry matter or liter'

Description:

Quantity of biomass residue type & that has been transported to the project site
during the year y where k£ are the types of biomass residues used in the project
plant in year y

Source of data:

On-site measurements

Measurement
procedures (if any):

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

Monitoring frequency:

Continuously, prepare annually an energy balance

QA/QC procedures:

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

Any comment:

Data / Parameter:

BFfbssil fuel plant,k,y

Data unit:

tons of dry matter or liter'’

Description:

Quantity of biomass residue type k£ combusted in the fossil fuel plant during the
year y (tons of dry matter or liter)

Source of data:

On-site measurements

Measurement
procedures (if any):

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

Monitoring frequency:

Continuously, prepare annually an energy balance

QA/QC procedures:

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

Any comment:
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Data / Parameter:

Moisture content of the biomass residues

Data unit:

% Water content

Description: Moisture content of each biomass residue type k£
Source of data: On-site measurements
Measurement

procedures (if any):

Monitoring frequency:

Continuously, mean values calculated at least annually

QA/QC procedures:

Any comment:

In case of dry biomass, monitoring of this parameter is not necessary

Data / Parameter:

EFCH4 BF

Data unit:

tCH4/GJ

Description: CH,4 emission factor for the combustion of biomass residues in the project plant
Source of data: On-site measurements or default values, as provided in Table 4
Measurement The CH,4 emission factor may be determined based on a stack gas analysis using

procedures (if any):

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 CHy
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:

AVD,

Data unit:

km

Description:

Average round trip distance (from and to) between biomass fuel supply sites and
the project site

Source of data:

Records by project participants on the origin of the biomass

Measurement
procedures (if any):

Monitoring frequency:

Continuously

QA/QC procedures:

Check consistency of distance records provided by the truckers by comparing
recorded distances with other information from other sources (e.g. maps)

Any comment:

Applicable if Option 1 is chosen to estimate CO, emissions from transportation.
If biomass is supplied from different sites, this parameter should correspond to
the mean value of km traveled by trucks that supply the biomass plant

Data / Parameter:

N,

Data unit:

Description: Number of truck trips for the transportation of biomass
Source of data: On-site measurements
Measurement -

procedures (if any):

60/73




)

UNFCCC/CCNUCC UNROCE }

CDM - Executive Board

ACMO0006 / Version 10
Sectoral Scope: 01
EB 52

Monitoring frequency:

Continuously

QA/QC procedures:

Check consistency of the number of truck trips with the quantity of biomass
combusted, e.g. by the relation with previous years

Any comment:

Applicable if Option 1 is chosen to estimate CO, emissions from transportation.
Project participants have to monitor either this parameter or the average truck
load TL,

Data / Parameter:

TL,

Data unit:

tons or liter

Description: Average truck load of the trucks used for transportation of biomass
Source of data: On-site measurements
Measurement Determined by averaging the weights of each truck carrying biomass to the

procedures (if any):

project plant

Monitoring frequency:

Continuously, aggregated annually

QA/QC procedures:

Any comment:

Applicable if Option 1 is chosen to estimate CO, emissions from transportation.
Project participants have to monitor either the number of truck trips N, or this
parameter

Data / Parameter:

Eka CO2,y

Data unit:

tCO,/km

Description:

Average CO, emission factor for the trucks during the year y

Source of data:

Conduct sample measurements of the fuel type, fuel consumption and distance
traveled for all truck types. Calculate CO, emissions from fuel consumption by
multiplying with appropriate net calorific values and CO, emission factors. For
net calorific values and CO, emission factors, use reliable national default values
or, if not available, (country-specific) IPCC default values. Alternatively, choose
emission factors applicable for the truck types used from the literature in a
conservative manner (i.e. the higher end within a plausible range)

Measurement
procedures (if any):

Monitoring frequency:

At least annually

QA/QC procedures:

Cross-check measurement results with emission factors referred to in the
literature

Any comment:

Applicable if Option 1 is chosen to estimate CO, emissions from transportation

Data / Parameter:

FCTR i,y

Data unit:

11
Mass or volume unit

Description:

Fuel consumption of fuel type i in trucks for transportation of biomass residues
during the year y

Source of data:

Fuel purchase receipts or fuel consumptions meters in the trucks

Measurement
procedures (if any):

Monitoring frequency:

Continuously, aggregated annually

QA/QC procedures:

Cross-checked the resulting CO, emissions for plausibility with a simple
calculation based on the distance approach (Option 1)

Any comment:

Applicable if Option 2 is chosen to estimate CO, emissions from transportation
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Data / Parameter:

EFCOZ FF.i

Data unit:

tCO,/GJ

Description:

CO, emission factor for fossil fuel type i

Source of data:

Either conduct measurements or use accurate and reliable local or national data
where available. Where such data is not available, use IPCC default 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

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:

FFproiect plant,i,y

Data unit:

- T
mass or volume unit per year

Description: Quantity of fossil fuel type i combusted in the project plant during the year y
Source of data: On-site measurements
Measurement Use weight or volume meters

procedures (if any):

Monitoring frequency:

Continuously

QA/QC procedures:

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

Any comment:

This should include fossil fuels co-fired in the project plant but not any other fuel
consumption at the project site that is attributable to the project activity (e.g. for
mechanical preparation of the biomass residues)

Data / Parameter:

FFproiect site,i,y

Data unit:

mass or volume unit per year''

Description:

Quantity of fossil fuel type i combusted at the project site for other purposes that
are attributable to the project activity during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight or volume meters

Monitoring frequency:

Continuously

QA/QC procedures:

Cross-check the measurements with an annual energy balance that is based on
purchased quantities and stock changes.

Any comment:

This should not include fossil fuels co-fired in the project plant but any other fuel
consumption at the project site that is attributable to the project activity (e.g. for
mechanical preparation of the biomass residues)

62/73




)

UNFCCC/CCNUCC YR ’l

CDM - Executive Board

ACMO0006 / Version 10
Sectoral Scope: 01
EB 52

Data / Parameter:

FFfossil fuel plant.i,y

Data unit:

Mass or Volume unit

Description:

Quantity of fossil fuel type i combusted in the existing fossil fuel based
cogeneration plant during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Use weight or volume meters

Monitoring frequency:

Continously

QA/QC procedures:

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

Any comment:

Applicable to scenario 22

Data / Parameter:

Data unit: GJ

Description: Quantity of steam diverted from other boilers to the project plant.
Source of data:

Measurement

procedures (if any):

Monitoring frequency:

Continuously

QA/QC procedures:

The consistency of metered net heat generation should be cross-checked with
receipts from sales (if available) and the quantity of biomass fired (e.g. check
whether the net heat generation divided by the quantity of biomass fired results in
a reasonable thermal efficiency that is comparable to previous years)

Any comment:

This parameter only needs to be monitored if steam used in the project plant is
partly produced in separate boilers

Data / Parameter:

Data unit:

Description:

Average net efficiency of steam generation in the plant(s) from where steam is
diverted to the project plant

Source of data:

Measurement
procedures (if any):

The efficiency should be calculated by dividing the steam generation by the sum
of the fuels used, both expressed in energy units

Monitoring frequency:

Annually

QA/QC procedures:

Check consistency with manufacturers information or the efficiency of
comparable plants. See guidance on efficiency at the beginning of the
Monitoring methodology section

Any comment:

This parameter only needs to be monitored if steam used in the project plant is
partly produced in separate boilers

Data / Parameter:

EGproiect plant,y

Data unit:

MWh/yr

Description: Net quantity of electricity generated in the project plant during the year y
Source of data: On-site measurements
Measurement

procedures (if any):

Monitoring frequency:

Continuously
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QA/QC procedures:

The consistency of metered net 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: EGcpy

Data unit: MWh/yr

Description: Net quantity of electricity generated in the fossil fuel fired captive power plant
during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Monitoring frequency:

Continuously

QA/QC procedures:

The consistency of metered net 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:

Applicable to Scenarios 5657, 8 and 17

Data / Parameter:

EGfossil fuel,plant,y

Data unit:

MWh/yr

Description:

Net quantity of electricity generated in the existing fossil fuel fired cogeneration
system during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Monitoring frequency:

Continuously

QA/QC procedures:

The consistency of metered net 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:

Applicable to scenario 22

Data / Parameter:

EGtotal v

Data unit:

MWh/yr

Description:

Net quantity of electricity generated in all power plants at the project site,
generated from firing the same type(s) of biomass residues as in the project plant,
including the new power plant installed as part of the project activity and any
previously existing plants, during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Monitoring frequency:

Continuously

64/73




)

UNFCCC/CCNUCC UNROCE }

CDM - Executive Board

ACMO0006 / Version 10
Sectoral Scope: 01
EB 52

QA/QC procedures:

The consistency of metered net 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:

The fraction of electricity generated from firing biomass residues should be
determined by dividing the relevant quantity of biomass residues by the total
quantity of all fuels fired, both expressed in energy quantities. The relevant
quantity of biomass refers to those biomass residue types that are fired in the
project plant

Data / Parameter:

Qproiect plant,y

Data unit:

Gl

Description: Net quantity of heat generated from firing biomass in the project plant
Source of data: On-site measurements
Measurement Net heat generation is determined as the difference of the enthalpy of the steam

procedures (if any):

generated by the project cogeneration plant minus the enthalpy of the feed-water
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. The fraction of heat generated from firing biomass residues should be
determined by dividing the quantity of biomass residues fired by the total
quantity of all fuels fired, both expressed in energy quantities

Monitoring frequency:

Continuously

QA/QC procedures:

The consistency of metered net heat generation should be cross-checked with
receipts from sales (if available) and the quantity of fuels fired (e.g. check
whether the net heat generation divided by the quantity of fuels fired results in a
reasonable thermal efficiency that is comparable to previous years)

Any comment:

Only applicable to cogeneration project activities

Data / Parameter:

QTot proj.y

Data unit:

GJ

Description: Total quantity of heat that is generated in the project plant during the year y
Source of data: On-site measurements
Measurement Net heat generation is determined as the difference of the enthalpy of the steam

procedures (if any):

generated by the project cogeneration plant minus the enthalpy of the feed-water
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. The fraction of heat generated from firing biomass residues should be
determined by dividing the quantity of biomass residues fired by the total
quantity of all fuels fired, both expressed in energy quantities

65/73




)

UNFCCC/CCNUCC UNROCE }

CDM - Executive Board

ACMO0006 / Version 10
Sectoral Scope: 01
EB 52

Monitoring frequency:

Continuously

QA/QC procedures:

The consistency of metered net heat generation should be cross-checked with
receipts from sales (if available) and the quantity of fuels fired (e.g. check
whether the net heat generation divided by the quantity of fuels fired results in a
reasonable thermal efficiency that is comparable to previous years)

Any comment:

Data / Parameter:

Qtotal \

Data unit:

GJ

Description:

Net quantity of heat generated in all cogeneration plants at the project site,
generated from firing the same type(s) of biomass residues as in the project plant,
including the cogeneration plant installed as part of the project activity and any
previously existing plants, during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Net heat generation is determined as the difference of the enthalpy of the steam
generated by the cogeneration plants minus the enthalpy of the feed-water 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. The fraction
of heat generated from firing biomass residues should be determined by dividing
the quantity of biomass residues fired by the total quantity of all fuels fired, both
expressed in energy quantities

Monitoring frequency:

Continuously

QA/QC procedures:

The consistency of metered net heat generation should be cross-checked with
receipts from sales (if available) and the quantity of biomass fired (e.g. check
whether the net heat generation divided by the quantity of biomass fired results in
a reasonable thermal efficiency that is comparable to previous years)

Any comment:

Only applicable to cogeneration project activities

Data / Parameter:

bessil fuel plant,y

Data unit:

GJ

Description: Quantity of heat generated in the fossil fuel cogeneration project plant
Source of data: On-site measurements
Measurement Net heat generation is determined as the difference of the enthalpy of the steam

procedures (if any):

generated by the cogeneration plants minus the enthalpy of the feed-water 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. The fraction
of heat generated from firing biomass residues should be determined by dividing
the quantity of biomass residues fired by the total quantity of all fuels fired, both
expressed in energy quantities
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Monitoring frequency:

Continuously

QA/QC procedures:

The consistency of metered net heat generation should be cross-checked with
receipts from sales (if available) and the quantity of biomass fired (e.g. check
whether the net heat generation divided by the quantity of biomass fired results in
a reasonable thermal efficiency that is comparable to previous years)

Any comment:

Only applicable to cogeneration project activities

Data / Parameter:

NCV;

Data unit:

GJ / mass or volume unit

Description:

Net calorific value of the fossil fuel type i

Source of data:

Either conduct measurements or use accurate and reliable local or national data
where available. Where such data is not available, use IPCC default net calorific
values (country-specific, if available) if they are deemed to reasonably represent
local circumstances. Choose the values in a conservative manner and justify the
choice

Measurement
procedures (if any):

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

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:

NCV

Data unit:

GlJ/ton of dry matter or GJ/liter

Description: Net calorific value of biomass residue type k&
Source of data: Measurements
Measurement Measurements shall be carried out at reputed laboratories and according to

procedures (if any):

relevant international standards. Measure the NCV based on dry biomass

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:

Data / Parameter:

EFburning CH4 ky

Data unit:

tCH4/GJ

Description:

CH, emission factor for uncontrolled burning of the biomass residue type &
during the year y

Source of data:

Undertake measurements or use referenced and reliable default values (e.g.
IPCC)

67/73




)

UNFCCC/CCNUCC UNROCE }

CDM - Executive Board

ACMO0006 / Version 10
Sectoral Scope: 01
EB 52

Measurement
procedures (if any):

Monitoring frequency:

Review of default values: annually
Measurements: once at the start of the project activity

QA/QC procedures:

Cross-check the results of any measurements with IPCC default values. If there
is a significant difference, check the measurement method and increase the
number of measurements in order to verify the results

Any comment:

Monitoring of this parameter for project emissions is only required if CHy4
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:

Eboiler

Data unit:

Description:

Average net energy efficiency of heat generation in the boiler that would generate
heat in the absence of the project activity

Source of data:

Either use the higher value among (a) the measured efficiency and (b)
manufacturer’s information on the efficiency OR assume an efficiency of 100%
as a conservative default value

Measurement
procedures (if any):

Use recognized standards for the measurement of the boiler 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

Monitoring frequency:

Quarterly, if the boiler continues to operate during the crediting period
Once at the project start, if the boiler is retired at the start of the project activity

QA/QC procedures:

Check consistency with manufacturers information or the efficiency of
comparable plants

Any comment:

Note that this parameter is used for various different boiler(s) that would generate
heat in the baseline, depending on the relevant scenario

Data / Parameter:

Data unit:

Description:

Demonstration that the biomass residue type & from a specific source would
continue not to be collected or utilized, e.g. by an assessment whether a market
has emerged for that type of biomass residue (if yes, leakage is assumed not be
ruled out) or by showing that it would still not be feasible to utilize the biomass
residues for any purposes

Source of data:

Information from the site where the biomass is generated

Measurement
procedures (if any):
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Monitoring frequency:

Annually

QA/QC procedures:

Any comment:

Monitoring of this parameter is applicable if approach L, is used to rule out
leakage

Data / Parameter:

Data unit:

Tons

Description:

Quantity of biomass residues of type k that are utilized (e.g. for energy generation
or as feedstock) in the defined geographical region

Source of data:

Surveys or statistics

Measurement
procedures (if any):

Monitoring frequency:

Annually

QA/QC procedures:

Any comment:

Monitoring of this parameter is applicable if approach L, is used to rule out
leakage

Data / Parameter:

Data unit:

Tons

Description: Quantity of available biomass residues of type k in the region
Source of data: Surveys or statistics
Measurement

procedures (if any):

Monitoring frequency:

Annually

QA/QC procedures:

Any comment:

Monitoring of this parameter is applicable if approach L, is used to rule out
leakage

Data / Parameter:

Data unit:

Description:

Availability of a surplus of biomass residue type £ (which can not 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
Measurement

procedures (if any):

Monitoring frequency: | Annually

QA/QC procedures:

Any comment:

Monitoring of this parameter is applicable if approach L; is used to rule out
leakage

Data / Parameter: ECpyy

Data unit: MWh

Description: On-site electricity consumption attributable to the project activity during the
year y

Source of data:

On-site measurements
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Measurement
procedures (if any):

Use electricity meters. The quantity shall be cross-checked with electricity
purchase receipts

Monitoring frequency:

Continuously, aggregated at least annually

QA/QC procedures:

Cross-check measurement results with invoices for purchased electricity if
available

Any comment:

Data / Parameter:

EFgrid N

Data unit:

tCO,/MWh

Description:

CO, emission factor for grid electricity during the year y

Source of data:

Use the latest approved version of ACMO0002 to calculate the grid emission
factor. If the power generation capacity of the project plant is less or equal to
15 MW, project participants may use the average CO, emission factor of the
electricity system, as referred to in Option (d) in Step 1 of the baseline
determination in ACM0002

Measurement
procedures (if any):

Monitoring frequency:

Either once at the start of the project activity or updated annually, consistent with
guidance in ACM0002

QA/QC procedures:

Apply procedures in ACM0002

Any comment:

All data and parameters to determine the grid electricity emission factor, as
required by ACMO0002, shall be included in the monitoring plan

Data / Parameter:

BFal] plants.k,y

Data unit:

tons of dry matter or liter"

Description:

Quantity of biomass residue type k combusted in all power plants at the project
site during the year y

Source of data:

On-site measurements

Measurement
procedures (if any):

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

Monitoring frequency:

Continuously, aggregated at least annually

QA/QC procedures:

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

Any comment:

Applicable to Scenario 10

Data / Parameter:

EFcoaLE

Data unit:

tCO,/GJ

Description:

CO, emission factor of the most carbon intensive fuel used in the country

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 CO, emission factor. Otherwise, IPCC default
values may be used

Measurement
procedures (if any):
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Monitoring frequency: | Annually

QA/QC procedures:

Any comment:

Data / Parameter: EFcp.coz

Data unit: t CO, per GJ or MWh

Description:

CO, emission factor for the fossil fuel used in the captive power plant

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

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, collect
additional information or conduct additional measurements

Any comment:

For the purpose of determining EF'cpcoz, as a conservative approach, the least
carbon intensive fuel type should be used among the fossil fuels types used at the
project site during the most recent 3 years prior to the implementation of the
project activity and the fossil fuels used at the project site due the year y

Data / Parameter:

Eel project plant,y

Data unit:

ratio

Description: Average net efficiency of electricity generation in the project plant in year y
Source of data: On-site measurements
Measurement Measure the quantity of fuels fired and the electricity generation during a

procedures (if any):

representative time period and divide the quantity of electricity generated by the
energy quantity of the fuels fired. In case of turbines with heat extractions, the
efficiency should be determined over a time period that reasonably represents the
different operation modes. Document measurement procedures and results and
manufacturer’s information transparently in the CDM-PDD

Monitoring frequency:

Continuously, aggregated at least annually

QA/QC procedures:

Check consistency with manufacturer’s information or the efficiency of
comparable plants

Any comment:

Applicable to Scenario 21
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History of the document

Version Date Nature of Revision
10 EB 52, Annex 8 The applicability of the methodology was restricted to power and heat
12 February 2010 projects due to the approval of a new consolidated methodology ACM0018
for power-only projects. Power-only projects were excluded from this
methodology.
09 EB 48, Annex 10 Equation 15 was divided into two different equations in order to be correctly
17 July 2009 applied in case of scenario 13.
08 EB 46, Annex 6 Scenario 22 was included in the methodology in response to the request for
25 March 2009 revision AM_REV_0118. Furthermore, scenario 21 was wrongly mentioned

in the field “Any comment” in the table for parameter BF poiter, historic, 3yr which
was corrected.

07 EB 45, Annex 11 The methodology was revised to include the following requests for revision

13 February 2009 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.
06.2 EB 41, Paragraph 26(g) | The title of the “Tool to determine methane emissions avoided from dumping
02 August 2008 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”.
06.1 EB 39, Paragraph 22 “Tool to calculate baseline, project and/or leakage emissions from electricity
16 May 2008 consumption” replaces the withdrawn “Tool to calculate project emissions
from electricity consumption”.
06 EB 33, Annex 10 The methodology was revised:
27 August 2007 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 Toinclude the “Tool to calculate project or leakage CO2 emissions from
fossil fuel combustion”and the “Tool to calculate project emissions from
electricity consumption”.

05 EB 31, Annex 11 The methodology was revised in response to the request AM_REV_0044 to
18 May 2007 expand the applicability of the approved methodology by including new
scenario for project activities that improve the efficiency of biomass use in
generating electricity.

72/73



)

UNFCCC/CCNUCC VR ’l

CDM - Executive Board

ACMO0006 / Version 10
Sectoral Scope: 01
EB 52

04

EB 27, Annex 6
02 November 2006

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

EB 24, Annex 1
19,May 2006

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

EB 23, Annex 11
03 March 2006

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

01

EB 21, Annex 13
30 Sept 2005

Initial adoption.
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