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\ Al Title of the project activity: |
>>
Power generation with waste materials and recovered gas of palm oil mill in Selangau, Malaysia
ACMO006 Version 06.2 and ACMO0014 Version 02.1, February 20, 2009

A.2. Description of the project activity:
>>
A.2.1. Purpose of the Project Activity
The project activity involves the installation of a Circulated Fluidized Bed (CFB) boiler to

utilize discarded waste at Rimbunan Sawait’s Selangau Mill. The plant will utilize biomass
residues and recover methane gas from Palm Qil Mill Effluent (POME). Steam and electricity are
generated by the combustion of the biomass residues. The electricity which will not be consumed
in situ will be transferred to the Sarawak Energy’s grid line. This will reduce the grid system’s
dependency on fossil fuel resources and as such helps addressing global warming issues. The
plant will be able to utilise waste products from the milling process such as fibres, shells and
Empty Fruit Bunches (EFB). The project activity would avoid methane emission from the decay
of the discarded EFB and methane emission from anaerobic processing of POME in the open

lagoons.
Sarawak Energy Palm FFB
14MW, 85GWh/year
BBHS |
Power Plant

CFB 75t/h RH Selangau Mill

5.4MPa, 450C
Turbine
Generator 16MW

Bio-gas 60% CH4,
5300Kcal

Effluent Treatment
Bio-gas Production

A.2.2. Contribution to the sustainable development of the host country
The project contributes to the sustainable development of Malaysia as follows:
1) Utilization of EFB
The Malaysian federal government outlined in its 9" development plan regarding the
diversification of energy sources with a focus on unused biomass materials. The proposed
project is consistent with this energy policy.
2) Provision of renewable energy
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Echoing the Malaysian federal plan, the Sarawak state government announced the Sarawak
Corridor of Renewable Energy (SCORE) to encourage the development of renewable energy
sources. Beyond the fact that a renewable energy source will be offered, our project will also
permit to utilize much of the organic waste, which has been so far discarded. The proposed
hybrid system will optimize the energy production from the palm oil mill’s biomass waste
material.

3) Technology transfer for better use of biomass
This project involves the transfer of skills for both the operation of the power generation plant
and the optimization of the energy production from the palm oil mill’s biomass waste material.

Thus, it appears that this CDM project is in line with both the Malaysian Federal and the State
Government’s policies, which aim to promote country’s sustainable development.

Project plans

Palm oil industry yields a large amount of waste residues through its operations. The main types
of waste are: EFB and POME. These materials produced by palm oil mills are traditionally
discarded in the field without any prior treatment or discharged to the river system without any
recovery of biogas. EFB are combustible and can generate power and steam. EFB has been
regarded as a potential source of energy for a while, but handling difficulties, especially with
regard to the potassium in the combustion room, have so far prevented it from being reliable
biomass fuel.

A.2.3.1 EFB treatment process

Palm oil mills in Malaysia have traditionally used part of their EFB waste to generate steam via
combustion. However, it appears that the high content of potassium accumulated through palm
fertilizer has constantly created problems during the combustion process: the potassium is
clogged in the chamber and it reduces combustion efficiency significantly. To avoid this potential
problem, the project proposes to treat EFB prior to the combustion. Such a treatment drastically
reduces potassium content of the EFB. This pre-combustion treatment appears suitable for palm
oil mills to attain higher boiler efficiency and achieve long-term economic viability.

A.2.3.2 Power generation

Selangau mill will introduce a 16MW biomass boiler to provide steam and electricity for the
operation of the palm oil mill. The proposed CDM project will develop a CFB system with a
steam generating capacity of 75 tonnes/hour. The CFB boiler combusts the pre-treated EFB, as
described in previous section, combined with biogas that is recovered from anaerobic digestion of
the POME. The inputs for the CFB boiler are EFB, fibre, shell and biogas.

The steam will be used to feed a turbine generator that will generate 15.82MW of electricity.
2.21MW of the electricity produced will be used in situ, for mill operation, while 13.6 MW will
be sold to Sarawak Energy through a 21-year-long Power Purchase Agreement (PPA).

A.2.3.3 POME treatment

The POME contains organic materials and show high levels of COD. The discharge of effluents
containing high levels of organic matter is prohibited in Sarawak. Traditionally, mills used open
lagoons to breakdown the organic contents of the POME. The Sealangau mill is no exception, thus
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treats POME using open lagoons. The proposed CDM project will adopt more efficient treatment
practice by introducing anaerobic digester tank. The biogas, containing high levels of methane,
emitted by the POME during the anaerobic digestion process is captured and it is used as fuel for
power and steam generation.

Name of Party Project Participants Kindly indicate if the Party involved wished to
involved(*) be considerers as project participants

Malaysia Rimbunan Sawait Berhad Yes

Japan Sumitomo Heavy Industries Ltd. No

Japan Smart Energy Co., Ltd. Yes

(*) in accordance with the CDM modalities and procedures, at the time of making the PDD (at the stage

of validation), Parties involved may or may not have provided its approval. Approval by the Parties

involved are required at the time of requesting for the registration.

\ A.4.  Technical description of the project activity: \

\ A.4.1. Location of the project activity: \

\ A4.1.1. Host Party(ies): ‘
>>
Malaysia
\ A4.1.2. Region/State/Province etc.: \
>>
Sarawak State
\ A4.13. City/Town/Community etc: \
>>
Selangau town
A4.14. Detail of physical location, including information allowing the
unique identification of this project activity (maximum one page):

>>

The project is located at RH’s Selangau Mill, 5 kilometres from the Selangau Village in Central Sarawak
State. The mill is situated alongside the major road number 3014 that connects Mukah, coastal industry
city, and Selangau. The road is upgrading for the heavy construction and traffic due to development of the
Mukah industry zone.

The vicinity of the Project locations are palm plantations, rice paddy and small vegetable farms owned
by independent farmers.
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\ A.4.2. Category(ies) of project activity:
>>
The project falls under UNFCCC’s sectoral scope #1(Energy industries (renewable/non-renewable
sources) and #13 (waste handling and disposal).

>>
A.4.3.1 EFB pre treatment process

Using EFB to produce heat and steam is not a new process for the Malaysian palm oil industry:
EFB and other biomass waste are combusted in plant’s boiler to generate steam and heat for internal use.
However, EFB’s suitability as a fuel has been questioned due to the formation of slag in the combustion
chamber. This slag reduces significantly the efficiency of the boiler throughout time.

The proposed project will develop a pre-treatment process for EFB to improve fuel suitability.
The process consists in washing EFB with chemicals and dehydrating them with a separator. Throughout
this process, EFB moisture is reduced from about 65% to less than 50% while potassium content is
reduced from 2.4% (average) to less than 0.3%. The calorific value of the processed EFB is then
improved from 5000kcal/kg to 5700 kcal/kg.

A.4.3.2.CFB boiler for cogeneration

The project will employ a Circulating Fluidized Bed (CFB) boiler. Sumitomo Heavy Industries
(SHI) is a Licensee of Foster Wheeler CFB boiler in Asia. The CFB boiler is very efficient with an
expected energy conversion efficiency of 92%. It has an automatic combustion control system that
ensures the effectiveness of biomass combustion and control of emission. Emission control is made using
a multi-cyclone system and the emissions comply with the prevailing emission regulation standards in
Malaysia. In fact, the system performs much better than the existing palm oil mill boilers which are
manually operated. CFB has multiple advantages compared with conventional stoker-type boiler. These
advantages are the following:

1) Ability to combust variety of fuels

One of the most recognized advantages of the CFB boiler technology lies in its ability to burn a wide
variety of fuels. Today, there is ample experience demonstrating CFB boiler's ability to burn numerous
low grade fuels such as peat, coal wastes, sludge, municipal wastes, biomass, oil shale, and petroleum
coke, in addition to any high grade coals. CFB boiler can be designed to burn these fuels individually or
in combination, providing the end user with flexibility in choosing the best economic mix to minimize
generation costs. This is particularly attractive for palm-oil mills where sources of waste are varied and
are combusted all together.

2) Inherent Low Emission Capability

CFB boiler is also widely recognized as being inherently low in emissions. This is in large part due to the
low combustion temperatures, which reduces thermal NOx formation, and the ability to introduce
limestone directly into the furnace to control SO, emissions. Because combustion efficiency is high, a
combustion temperature of 850-900°C will suffice, which is much lower than other systems. This enables
NOXx generation to be curbed.

3) Reliable Technology

CFB boiler technology has now matured to the point that operating plants have demonstrated its
reliableness comparable to, or exceeding, the most modern solid fuel fired plants. The high reliability of
CFB boiler is also widely recognized within the financial community and numerous plants have been
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financed through non-recourse financing. Almost all of the active international project finance banks have
provided non-recourse financing for projects using CFB boiler technology. Within the past several years,

the credit rating agencies have included projects using CFB boiler technology among those which qualify
for an investment grade rating.

Potential fuel character is summarized as follows;

Fuel Amount LHV
EFB(post-treatment) 9.6 t/h 5,700kcal/kg
Fibre 5.0t/h 3,200kcal/kg
Shell 2.29 t/h 4,500kcal/kg
Bio gas from lagoon 1,903 Nm3/h 5,130kcal/Nm3

A.4.3.3 POME treatment Process

Palm oil mill effluent, known as POME, contains rich organic materials. POME has been treated
in the backyard of the palm oil mill through open lagoons and sometimes aerated processing pond.
Throughout the anaerobic process, methane gas is released into the atmosphere and contributes towards
global warming. Moreover, the odor of the POME is a nuisance for the mill workers and for the vicinity.
The proposed projects process POME via anaerobic digestion and collect biogas, which then will go
through de-moisturizer and sent to CFB boiler for an additional fuel for steam generation. The 95% of the
biogas will be utilized and rest are flared to minimize POME’s contribution towards global warming.

>>
Annual estimation of emission reductions in tonnes
Years
of CO2e
2011 93,934
2012 130,860
2013 162,601
2014 174,605
2015 184,731
2016 193,275
2017 200,483
2018 206,564
2019 211,694
2020 216,023
Total estimated reductions (tonnes of CO2e) 1,774,770
Total number of crediting years 10
Annual average over the crediting period of 177477
estimated reductions (tonnes of CO2e) ’

>>

Part of feasibility study of the project is funded by Global Environmental Center (GEC), an incorporated
agency under Japanese Ministry of Environment. The funding is not counted as a part of Japanese official
development aid programme.
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SECTION B. Application of a baseline and monitoring methodology

>>
The proposed project employs two approved baseline and monitoring methodologies for claiming
emission reductions.

ACMO006 Ver. 06.2: “Consolidated methodology electricity generation from biomass residues”

Also, applying ACMO0006 implies an application of ACM0002Consolidated baseline methodology for
grid-connected electricity generation from renewable sources”.

Its tools are as follows:

“Tool to determine methane emissions avoided from disposal of waste at a solid waste disposal site”;
“Tool to calculate project or leakage CO2 emissions from fossil fuel combustion”;

“Tool to calculate baseline, project and/or leakage emissions from electricity consumption”;
“Combined too to identify the baseline scenario and demonstrate additionality”.

The project also employs following methodology:
ACMO0014 Ver. 02.1: “mitigation of greenhouse gas emissions from treatment of industrial wastewater”.

The project involves three emission reduction measures. One is to alternate grid electricity to internally
generated electricity from recovered biomass. The other is to avoid methane emission from decay of EFB
and finally, avoidance of methane gas emissions from the POME treatment in the open lagoons.
ACMOO006 is applied for emission reductions through alternation of grid electricity and avoidance of
methane emissions from the EFB. ACMO0014 is applied for avoidance of methane emissions from the
POME.

>>

Proposed project is a biomass cogeneration power plant that generates electricity and thermal energy from
renewable energy sources.

Paragraph 48 of “the Modalities and procedures of the Clean Development Mechanisms” states as
follows;

“48. In choosing a baseline methodology for a project activity, project participants shall select from

among the following approaches the one deemed most appropriate for the project activity, taking into

account any guidance by the executive board, and justify the appropriateness of their choice:

(a) Existing actual or historical emissions, as applicable; or

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

(c) The average emissions of similar project activities undertaken in the previous five years, in similar
social, economic, environmental and technological circumstances, and whose performance is among
the top 20 per cent of their category.”
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Since the project activity will serve to reduce emissions from existing emission sources and that biomass,
particularly EFB(Empty Fruit Bunch) is not a commonly used fuel for power generation, the project
meets the choice a) for baseline scenario.

B.2.1 Application of ACM0006
According to the selected baseline methodology, ACMO0006 applicability conditions are addressed
hereunder and the project comply with condition as follows;

ACMO006 set following applicability conditions and project satisfies these conditions as follows;

® No other biomass types than biomass residues are used in the project plant and these biomass
residues are used in the project and these biomass residues are the predominant fuel used in the
project plant (Some fossil fuel may be co-fired).
The project intends to rely on palm oil process residues.

® [or projects that use biomass residues from the production process, the implementation of the
project shall not result in an increase of the processing capacity of raw input or in other substantial
changes in this process.
The Selangau mill has its own expansion plan, as per its board of directors’ decisions. The proposed
project does not result in increase of the processing capacity because of CDM project
implementation or substantial changes of its processes.

® The biomass residues used by the project facility should not be stored for more than one year.
The intended palm oil mill’s waste are stored at the EFB handling yard and the shell handling yard
respectively. These materials will be delivered with conveyer belt to the newly installed boiler and
the retention time of these fuels are no more than a month accordingly to the mechanical designing
of the system.

® 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.
Fuels for biomass boilers are not externally delivered.

Therefore, the project satisfied an applicability condition of the ACMO0006 for baseline methodology.

B.2.2 Application of ACM0014

While the project also employs ACM0014 Ver. 02.1 for methane capturing from palm oil mill effluent
(POME). The methodology is designed for the project that intends to reduce methane emissions from
industrial wastewater treatment. The proposed project intends to replace the open lagoons with an
anaerobic digester tank to capture the methane generated during the anaerobic processing of the POME.
Therefore ACMO0014 is applicable.

According to ACMO0014, the proposed project meets scenario described in Table 1”Scenarios applicable
to the methodology”. The baseline of the project activity is “The wastewater is not treated, but directed to
open lagoons that have clearly anaerobic conditions”. The envisaged project activity correspond to this
baseline is” The wastewater is treated in a new anaerobic digester. The biogas extracted from the
anaerobic digester is flared and / or used to generate electricity and / or heat. The residual from the
anaerobic digester after treatment is directed to open lagoons or is treated under clearly aerobic conditions
(e.g. dewatering and land application)”. The project activity will capture methane gas for the POME and
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sludge are collected. The sludge will be treated in aerobic conditions. Thus the proposed project activity
will satisfy an application condition of the ACMO0014.

| B.3.

>>

Project boundary of the project is set as follows.

Emission sources included in or excluded from the project boundary is as follows.

ACMO0006
Source Gas Justification/Explanation
Electricity generation CO, Included | Main emission source

CH, Excluded | Excluded for simplification. This is
conservative.

N,O Excluded | Excluded for simplification. This is
conservative.

Heat generation CO, Included | Main emission source

CH, Excluded | Excluded for simplification. This is
conservative.

N,O Excluded | Excluded for simplification. This is

2 conservative.

'@ | Uncontrolled burning or CO, Excluded | It is assumed that CO, emissions from

@ | decay of surplus biomass surplus biomass residues do not lead to
residues changes of carbon pools in the LULUCF

sector.

CH, Included | This is included for surplus biomass since
the baseline scenario was determined as B2
for EFB. Uncontrolled burning is also
included in case of such activity happen
during the crediting period.

N,O Excluded | Excluded for simplification. This is
conservative.

On-site fossil fuel CO, Included Included in case of such activity

consumption due to the CH, Excluded | Excluded for simplification. This emission

project activity (stationary source is assumed to be very small.

and mobile) N,O Excluded | Excluded for simplification. This emission
source is assumed to be very small.

2 | Off-site transportation of CO, Included | Included in case of such activity

.2 | biomass residues CH, Excluded | Excluded for simplification. This emission

< source is assumed to be very small.

5 N,O Excluded | Excluded for simplification. This emission

S source is assumed to be very small.

a. | Combustion of biomass CO, Excluded | It is assumed that CO, emissions from
residues for electricity surplus biomass residues do not lead to
generation and heat changes of carbon pools in the LULUCF
generation sector.

CH, Included | Consistent with inclusion of CH, emissions

from uncontrolled burning and decay of

INPOCe
y
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biomass residues in the baseline.

N,O

Excluded

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

Storage of biomass
residues

CO;

Excluded

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

CH,

Excluded

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

N,O

Excluded

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

Woastewater from the
treatment of biomass
residues

CO;

Excluded

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

CH,

Excluded

The wastewater is treated in an aerobic
digester.

N.O

Excluded

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

ACMO0014

Source

Gas

Justification/Explanation

Woastewater
treatment process

CHy

Included

The major source if emissions in the baseline
from open lagoons.

N>O

Excluded

Excluded for simplification. This is
conservative.

CO-

Excluded

CO2, emissions from the decomposition of
organic waste are not accounted for

Electricity
consumption/
generation

Baseline

COy

Included

No electricity is consumed for the operation
of the wastewater treatment system.
Displacement of the generation of electricity
in grid is accounted by the methodology
ACMO0006. Therefore CO, from the electricity
consumption/generation is excluded from the
project boundary.

CH,

Excluded

Excluded for simplification. This is
conservative.

N,O

Excluded

Excluded for simplification. This is
conservative.

Thermal energy generation

CO;

Excluded

Biomass residue is used for the baseline
scenario, therefore the baseline CO, emissions
from thermal energy generation is excluded.

CH,

Excluded

Excluded for simplification. This is
conservative.

N.O

Excluded

Excluded for simplification. This is
conservative.

INPOCe
y
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Wastewater CHy Included | The treatment of wastewater under the
treatment process project activity includes the following
emissions:

(i) Methane emissions from the lagoons

(if) Physical leakage of methane from the
digester system

(iii) Methane emissions from flaring

(iv) Methane emissions from land application
of sludge (in case of such activity)

CO; Excluded | cO, emissions from the decomposition of
organic waste are not accounted for

N,O Included In the case of such activity happens during
the crediting period.

Project Activity

On-site electricity CO, Included | If electricity is generated with biogas from an
Use anaerobic digester, these emissions are not
accounted for. Any on-site electricity
consumption should be subtracted from the
electricity generation of the digester.

CHy Excluded | Excluded for simplification. This emissions
source is assumed to be very small.

N,O Excluded | Excluded for simplification. This emissions
source is assumed to be very small.

On-site fuel consumption |CO, Included Included in case of such activity happens
CH, Excluded Excluded for simplification. This emissions
source is assumed to be very small.

N.O Excluded | Excluded for simplification. This emissions
source is assumed to be very small.

B.4.  Description of how the baseline scenario is identified and description of the identified
baseline scenario:

>>
B.4.1 identification of the baseline scenario
Identification of the baseline scenario for ACMO0006

To determine the most plausible scenario in an application of ACMO0006, steps are outlined as follows.
Step 1 Identification of alternative scenarios

Step 2 Barrier analysis

Step 3 Investment analysis

Step 4 Common practice analysis

Biomass residues to be considered in this project are:
ky: Fibre

ky: Shell
ks: EFB (Empty Fruit Bunch)
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Each biomass residue would be considered for different scenario as required by the methodology
ACMO0014.

According to the ACMO0006, the selection of the most plausible scenario is selected in line with

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

determining the followings:

® 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.

Step 1 of ACMO0006: Identification of the alternative scenarios

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 power 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.

P3: The generation of power in an existing captive power plant, using only fossil fuels.
P4: The generation of power in the grid.
P5: The installation of a new biomass residue fired power 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.

P6: The installation of a new biomass residue fired power 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.

P7: The retrofitting of an existing biomass residue fired power, 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.

P8: The retrofitting of an existing biomass residue fired power 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.

P9: The installation of a new fossil fuel fired captive power plant at the project site.

Exclusion of P2 (for Kj »ana3): The proposed project activity would use EFB, shell and fibre as a source of
biomass fuel where as the present biomass residue fired power plant use only shell and fibre as a source
of biomass fuel. The present existing biomass residue fired power plant cannot fire same type of biomass
residue as (co-)fired in the project activity and thus P2 could be excluded from the realistic and credible
alternatives.

Exclusion of P3 (for Ky ,ang3): The present captive power plant use biomass waste (shell and fibre) as a
main source of fuel and it is not realistic to introduce fossil fuel as a main source of power as it would
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significantly increase the energy cost. This would also increase the baseline emissions, thus lack the
conservativeness approach. Therefore, P3 could be excluded from the realistic and credible alternatives.

Exclusion of P6 and P8 (for K; ,ang3): The project activity is planned to make the full use of the biomass
residues generated from the palm oil mill. It would not be possible to use higher annual amount of
biomass residues as the project activity, therefore P6 and P8 could be excluded from the realistic and
credible alternatives.

Exclusion of P7 (for K anq3): Current capacity of the cogeneration plant is 1.6MW, but it is expected for
the power demand of the mill in the future (during the period of project activity) to be over 3.5MW. This

is beyond retrofitting as the power plant requires significantly higher level of power output. Therefore, P7
could be excluded from the realistic and credible alternatives.

Exclusion of P9 (for K; 2ana3): The installation of a new fossil fuel fired captive power plant would
increase the fuel cost, thus it is economically unattractive and it would also increase the baseline
emissions, thus lack the conservativeness approach. Therefore, P9 could be excluded from the realistic
and credible alternatives.

Therefore, the plausible power generation baseline scenarios for further evaluation are scenarios P1, P4
and P5.

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

H2:  The proposed project activity (installation of a cogeneration 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)

H3:  The generation of heat in an existing captive cogeneration plant, using only fossil fuels

H4:  The generation of heat in boilers using the same type of biomass residues

H5:  The continuation of heat generation in an existing biomass residue fired cogeneration 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

H6:  The generation of heat in boilers using fossil fuels

H7: The use of heat from external sources, such as district heat

H8: Other heat generation technologies (e.g. heat pumps or solar energy)

Exclusion of H3 (for ki »ana3): The existing captive cogeneration plant is designed to use biomass
residues as source of fuel and not fossil fuel, and also the use of fossil fuel would increase the baseline
emissions, which is against the conservativeness approach. Therefore H3 could be excluded from the
realistic and credible alternatives.

Exclusion of H5 (for k; »ang3): The proposed project activity would use EFB, shell and fibre as a source
of biomass fuel where as the present biomass residue fired power plant only use shell and fibre as a
source of biomass fuel. The present existing biomass residue fired cogeneration plant cannot fire same
type of biomass residue as fired in the project activity and thus H5 could be excluded from the realistic
and credible alternatives.
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Exclusion of H6 (for kj»ana3): The existing captive cogeneration plant is designed to use biomass
residues as source of fuel and not fossil fuel. It would be costly to replace the existing biomass boiler with
a fossil fuel fired boiler and also the use of fossil fuel would increase the baseline emissions, which is
against the conservativeness approach. Therefore H6 could be excluded from the realistic and credible
alternatives.

Exclusion of H7 (for Ky .angs ): There is no infrastructure in Sarawak such as district heat, including the
project site. The palm oil mill is located in a remote area, thus it is unrealistic to use heat from external
sources, and thus H6 could be excluded from the realistic and credible alternatives.

Exclusion of H8 (for kj »ana3): Solar and heat pump technologies would not provide enough heat and
pressure required by the project, and it would also be too costly, thus H8 could be excluded from realistic
and credible alternatives.

Therefore plausible heat generation alternative scenario for further consideration are H1 H2 and H4.

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

B1l: 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.

B2: 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.

B3: The biomass residues are burnt in an uncontrolled manner without utilizing it for energy purposes.

B4. The biomass residues are used for heat and/or electricity generation at the project site

B5: The biomass residues are used for power generation, including cogeneration, in other existing or
new grid-connected power plants

B6: The biomass residues are used for heat generation in other existing or new boilers at other sites

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)

The disposal of the biomass differs, according to different biomass residues, thus baseline scenario for
the use of biomass residues are identified separately as required by the PDD document.

k; and k, — Shell and fibre

Exclusion of B1,B2 and B3 (for k; and k;): Fibre and shell are widely used as a source of fuel for palm
oil mills. Energy demand for the palm oil mill could be met by utilising these biomass residues. Thus, the
biomass residues are not dumped or burned in the fields, therefore B1, B2 and B3 could be excluded from
the realistic and credible alternatives.

Exclusion of B5 and B6 (for k; and k»): Fibre and shell are not used for power generation, including
cogeneration, in other existing or new grid-connected power plants, nor they are used in other new or
existing boilers for heat generation purposes therefore B5 and B6 could be excluded from the realistic and
credible alternatives.

Exclusion of B7 and B8 (for k; and k,): Biomass residues are not used to generate biofuels, fertilisers,
or feedstock in processes, therefore B7 and B8 could be excluded from the realistic and credible
alternatives.
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Therefore B4 remain as the only plausible realistic and credible alternative for the use of biomass residue
scenario for fibre and shell.

ks — EFB

Exclusion of B1 (for ks): EFB are utilised for mulching purposes, but this is not a long term biomass
residue management. The EFB mulch could absorb water, but once the palm oil grows, its own fallen dry
leaves could function as mulch. It is much more economically viable for the dry leaves to act a mulch
rather than EFB, since this will not require transportation of biomass residues from one place to another.
Therefore, B1 could be excluded from realistic and credible alternatives.

Exclusion of B3 (for ks): Any biomass residues are not to be burned in an uncontrolled manner by
Malaysian law, therefore B3 could be excluded from the realistic and credible alternatives.

Exclusion of B4, B5 and B6 (for ks): Due to its higher moisture content and low melting point, it is
difficult to combust EFB using conventional boilers. Some high technology boilers and EFB treatment
system were developed, including the project activity, to combust EFB, but these are still uncommon,
therefore B4, B5 and B6 could be excluded from realistic and credible alternatives. However, if the
alternative scenario is the project activity not undertaken as CDM, then B4 could be applicable as a
realistic and credible alternative as described in “Combination of scenarios” below.

Exclusion of B7 (for ks):
Currently there is no commercially available technology to utilise EFB as biofuel or other alternative
energy purposes, therefore B7 could be excluded from realistic and credible alternatives.

Exclusion of B8 (for k3):

EFB has been used as a fertiliser, but it is still at the development stage and costly, thus these are
registered as CDM projects. Also, fertilisers are produced only in small scale mills and never in large
guantities. The project site would process 120tonnes that would be beyond the capacity of any fertiliser
producing facilities, thus B8 could be excluded from realistic and credible alternative scenarios.

The only remaining realistic and credible alternative scenario for the disposal of EFB would be B2 that is
the biomass residues are dumped or left to decay under clearly anaerobic conditions. (However, for the
alternative scenario of project activity not undertaken as CDM, B4 applies)

Combination of scenarios
Before proceeding to step 2 of the ACMO000G, all the credible combinations of the baseline are identified
as follows:

Alternative combined scenario I: (P1, H1, B4)

This combined alternative scenario describes the project activity not undertaken as CDM, which is
installation of a biomass power plant with EFB treatment and cogeneration and the biomass including
fibre, shell and EFB are burnt for heat and electricity generation.

Alternative combined scenario Il: (P4, P5, H2, H4, B2, B4)

This is the combined scenario in which new, but conventional biomass power plant fired by fibre and
shell are built and operated to supply electricity to the mill. The electricity that would have been
generated by the project activity to the grid would be supplied by the existing power plants. Heat is
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generated by the boiler for cogeneration purpose. Shell and fibre are utilised for heat and electricity
generation, but EFB is dumped in a landfill site under clearly anaerobic condition.

Step2 for ACMOO006: Barrier analysis
Step 2a: Identify barriers that would prevent the implementation of alternative scenario

® Investment barriers, other than insufficient financial returns as analysed in Step3
® Technological barriers
® Lack of prevailing practice

Step2b: Eliminate alternative scenarios which are prevented by the identified barriers
Exclusion of alternative combined scenario I:
Investment barriers, other than insufficient financial returns as analysed in Step3

All of the EFB combustion power plant built in Sarawak has applied as CDM. In Malaysia there is no
EFB combustion power plant that is funded privately without the assistance of public grant/finance and/or
CDM finance. This relates with technological barrier, since private sector is not confident enough from
the past results of various EFB technologies to invest in EFB combustion power plant technologies.

Technological barrier

The proposed activity requires the construction, operation and maintenance of the CFB boiler, which is a
sophisticated boiler, not available in Sarawak, and also the construction, operation, maintenance of the
EFB treatment system requires specialist skills. CFB has long been used in Japan and the EFB treatment
has been tested out by Sumitomo Heavy industries in Japan, but skills for construction, operation and
maintenance of EFB boiler and EFB treatment system is not available in Sarawak. Sumitomo Heavy
Industries is planning to provide capacity development and technology transfer to the local engineers
during the implementation of the project activity. It is expected that Sumitomo Heavy Industries is
sending their engineers on site at least for the first year, before the local engineers would be able to
operate and maintain the biomass power plant by themselves.

Lack of prevailing practice

The biomass power plant using a CFB boiler is first of its kind in Sarawak. And the EFB treatment
system for this project activity is also first of its kind in Sarawak. The EFB combustion power plant CDM
project in Sarawak uses stoker boiler technology, which is significantly different from the mechanism of a
CFB boiler. The use of CFB boiler for combustion of EFB is first of its kind.

How CDM would alleviate the identified barriers

Although the CFB boiler technology for EFB combustion and EFB pre-treatment technology has been
tested out in Japan, there is a perceived risk of EFB combustion technology. Various EFB combustion
pilot project has been carried out in Malaysia using government subsidies, but yet there is no conclusive
evidence that it is viable commercially in the long-run. CDM could account for such risk-premium



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1. UNECC

CDM - Executive Board

page 17

through financial improvement the project activity. There is a lack of expertise in Sarawak to implement
the project activity, and this is also a risk factor for the project developer. However Malaysian DNA
requires the Annex | nation to provide technology transfer as part of the criteria for the approval of the
CDM. This would guarantee the project developer that Sumitomo is to provide technology transfer to the
Sarawak State, thus making the project sustainable in the long run. Also, with the extra financial gains
from the CDM, Sumitomo Heavy Industries would be able to incur the cost of capacity development and
technology transfer to the project finance, thus making the project feasible for the local project developer
and the Japanese technology provider, therefore the CDM would alleviate the identified barriers and
enable the project to become feasible.

Non-Exclusion of the alternative combined scenario I1:
Investment barriers, other than insufficient financial returns as analysed in Step3

There are no investment barriers as captive biomass cogeneration plants are normally self-financed by
the palm oil mills themselves.

Technological barrier

There are no technological barriers as combustion of fibre and shell is standard practice in Malaysia
including Sarawak. For example, the Selangau palm oil mill constructed the biomass cogeneration power
plant when they built the palm oil mill itself. There are local engineers available to construct, operate and
maintain the biomass cogeneration power plant for the combustion of fibre and shell. There is already
grid connectivity available in Sarawak.

Lack of prevailing practice

As mentioned above, the combustion of Fibre and shell is a standard practice for the palm oil mill and
supply of electricity from the grid could be achieved in most of the major cities and industrial areas in
Sarawak.

Therefore alternative combined scenario 1l is the only remaining alternative scenario, thus would qualify
as the baseline scenario. This scenario falls under the description of Scenario 16 presented in the table2 of
the “Approved consolidated baseline and monitoring methodology ACMO0006”. Therefore scenario 16
shall be used to determine the emissions reduction proceeding from section B.6. for the methodology
ACMO0006.

Identification of the alternative scenarios for ACM0014

To determine most plausible scenario in an application of ACM0014, steps are outlines as follows.
Step 1ldentification of alternative scenarios

Step 2 Eliminate alternatives that are not complying with applicable laws and regulations

Step 3 Eliminate alternatives that face prohibitive barriers

Step 4 Compare economic attractiveness of remaining alternatives

Steplfor ACMO0014: Identification of alternative scenarios

Plausible alternative scenarios for the treatment of wastewater (W) are
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W1. The use of open lagoons

W?2. Direct release of wastewaters to a nearby water body;

W3. Aerobic wastewater treatment facilities (e.g., activated sludge or filter bed type treatment);
W4. Anaerobic digester with methane recovery and flaring;

WS5. Anaerobic digester with methane recovery and utilization for electricity or heat generation.

Plausible alternative scenarios for the generation of electricity are

E1. Power generation using fossil fuels in a captive power plant;

E2. Electricity generation in the grid;

E3. Electricity generation using renewable sources.

Plausible alternative scenarios for the generation of heat are

H1. Co-generation of heat using fossil fuels in a captive cogeneration power plant;
H2. Heat generation using fossil fuels in a boiler;

H3. Heat generation using renewable sources.

Step2 forACMO0014: Eliminate alternatives that are not complying with applicable laws and regulations

W?2 is prohibited under the Environment Quality Act (1974) Environment Quality (Sewage and Industrial
Effluents) Regulations (1979). Therefore scenario W2 is excluded from the alternative scenarios.

Step3 for ACMO0014: Eliminate alternatives that face prohibitive barriers

The scenarios that face prohibitive barriers were identified using the “Tool for the demonstration and
assessment of additionality”.

Sub-step3a: Identify barriers that would prevent the implementation of the proposed CDM project
activity:

Following were identified as realistic and credible barriers that would prevent the implementation of the
proposed project activity from being carried out if the project activity was not registered as a CDM
activity.

(a) Investment barrier
(b) Technological barriers
(c) Barriers due to prevailing practice

Sub-step3b: Show that the identified barriers would not prevent the implementation at least one of the
alternatives:

Alternative scenarios for the treatment of wastewater

W1: Waste management of the open lagoon is one of the most simple and effective ways to treat POME.
Open lagoon has been the main method to treat POME in Malaysia and elsewhere in Southeast Asia. The
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method requires low capital cost and the treatment system does not require any energy input if each
lagoon is placed from higher ground to lower ground as this is the case for the lagoon in Selangau Mill.
Therefore, no investment barrier is identified.

W3: The treatment of POME using open lagoons do not require any energy, where as aerobic treatment
of the POME would require large quantities of energy to operate the pump and to supply the oxygen to
the wastewater. The aerobic wastewater facility would require high initial investment with no expected
return such as from fuel savings. Due to these circumstances, most of the palm oil facilities do not use
aerobic wastewater treatment system to treat POME. Therefore, this alternative scenario faces investment
as well as barriers due to prevailing practices.

W4: Similar to W3, anaerobic digester technology poses significant initial investment cost, yet there is no
expected return such as from fuel saving. The technology does exist in Malaysia, but is not of common
use by the palm oil mills. Therefore, this alternative scenario faces investment and barriers due to
prevailing practices.

WS5: Anaerobic system with methane recovery and utilisation require much higher initial investment in
comparison with the conventional open lagoon system. The system is complex and biogas generation
depends on many factors such as reactor temperature, pH, COD, which will affect bacterial activities
hence the rate at which methane is being produced. The utilisation of the biogas would provide return
through such as fuel cost saving, but this will not be enough to justify the high investment and the risk
associated with it, due to the fact that very little biogas project has been conducted in Malaysia and even
less in the Sarawak State. Therefore, this alternative scenario faces investment and technological barriers
as well as barriers due to prevailing practices.

Therefore, W1 is considered as the only realistic and credible alternative scenario for treatment of water.
Alternative scenarios for electricity generation

E1: The power generation of fossil fuel in a captive power plant is capital intensive and its operational
cost is high. Conventional palm oil mill would have a captive power plant that is run by biomass residues
such as fibre and shell, and possess a small fossil fuel powered generator only as a back up to generate
electricity when the plant is not operating. This scenario faces investment barrier as well as barriers due to
prevailing practices. Also, the use of fossil fuel would increase the baseline emissions, thus lack the
conservativeness approach, therefore it could not be considered as a credible alternative scenario.

E2: Grid connected electricity is available across Sarawak and the electricity cost is subsidised by the
government and major industries and residential areas of Sarawak is supplied by the grid electricity. The
excess electricity that is supplied by the project activity to the grid could be easily be replaced by the
present grid connectivity and the electricity provided by the Sarawak Energy Berhad. Therefore there are
no prevailing barriers for this alternative scenario.

E3: Significant amount of biomass residue are generated from the palm oil mill, but these are fully
utilized by the biomass power plant part of the project activity and this includes the use of EFB. There is
no biomass residue left to generate electricity which would have been generated in the absence of the
methane gas collection and combustion part (ACMO0014 part) of the project activity. Also there is no other
commercially available renewable energy technology within the vicinity of the project activity other than
those that are realised only through the presence of the CDM scheme, which the technology is imported
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from outside of Sarawak. Therefore this scenario faces investment, technology barriers and barriers due to
prevailing practices.

Therefore, E2 is considered as the only realistic and credible alternative power generation scenario.
Alternative scenarios for heat generation

H1, H2: Cogeneration of heat using fossil fuels in a captive cogeneration power plant and/or boiler is
capital intensive and operational cost is high. Conventional palm oil mill would have a captive
cogeneration power plant that is fuelled by biomass residues such as fibre and shell and thus heat is not
generated from the fossil fuel power. These scenarios face investment barrier as well as barriers due to
prevailing practices. Also, the use of fossil fuel would increase the baseline emissions, thus lack the
conservativeness approach, thus it could not be considered as a credible alternative scenario.

H3: Biomass residues such as fibre and shell, generated from the palm oil mill, are used for the heat
generation, required by the palm oil mill. The biomass power generation part of the project activity would
produce excess heat and electricity. The electricity would be sold to the grid, but the heat generated from
cogeneration could only be utilized by the palm oil mill. This implies that in the absence of the project
activity, biomass would be used to generate heat, for the palm oil mill, instead of biogas. Therefore,
alternative scenario H3 does not face any prevailing barriers.

Therefore only H3 is the realistic and credible alternative scenario for heat generation.
Step4 for ACMO0014: Compare economic attractiveness of remaining alternatives

Only one scenario is identified for each of the alternative (treatment of waste water, generation of
electricity, and generation of heat), thus step 4 shall not be carried out.

Therefore W1, E2, and H3 are used as the baseline scenario for ACMO0014.

B.5.  Description of how the anthropogenic emissions of GHG by sources are reduced below
those that would have occurred in the absence of the registered CDM project activity (assessment
and demonstration of additionality): >>

Assessment and additionality for methodologies ACMO0006 and ACMO0014 has been demonstrated in
Section 5.4.

B.6. Emission reductions:
| B.6.1. Explanation of methodological choices: |
>>
The project employs two methodologies to enhance sources of emission sources. ACMO0006 and ACM
0014. Scenario 16 is used for the emission reduction calculation of ACM 0006 as it was determined in
B.4.

The emission reduction calculations are as follows:

ACMO0006 Emission reduction calculation
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Emission Reductions
ERy = ERelectricity y + BEpiomass — pl:-':y - Ly
where:
ER = Emission reductions of the project activity during the year y (tCO,/yr)
ERlectricity y = Emission reductions due to displacement of electricity during the year y
(tCO,lyr)
BEpiomass = Baseline emissions due to natural decay or burning of anthropogenic sources of
biomass residues during the year y (tCO,/yr)
PE, = Project emissions during the year y (tCO,/yr)
Ly = Leakage emissions during the year y (tCO,/yr)

Project Emissions

The waste water system from the power generation plant is designed to flow into the biogas digester
system where methane gas is captured for combustion and any remaining biogas is flared. Thus,
emissions from the anaerobic breakdown of biomass in waste water are excluded from the calculation.

Project emissions are calculated as follows:

PE, = PET, + PEFF, + PEgc, + (GWPey4 X PEgiomass cHay)

where:

PET, = CO, emissions during the year y due to transportation 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)

GWPcy 4 = Global Warming Potential for methane valid for the relevant commitment period

PEgiomass cnay = CHaemissions from the combustion of biomass residues during the year y (tCH4/yr)

PEgcy = CO, emissions from on-site consumption of electricity

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

This project does not expect to transport fibre, shell, or EFB to the project site using vehicles, since
only the biomass residues from the Selangau mill is expected to be utilised. However, if biomass residue
is transported in to the project site, then it would be monitored and the project emission would be
calculated using the following equation:

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1. UNECC
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Option 1:
Emissions are calculated on the basis of distance and the number of trips (or the average truck load)

PET, = @ X AVD, X EFym cozy
y
where:
BFr .y = Quantity of biomass residue type k that has been transported to the project site during the
year y (tonnes)
TLy = Average truck load of the trucks used (tonnes) 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)
EFim co2y = Average CO, emission factor for the trucks measured during the year y (tCO,/km)

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

The project is expected to not to use any fossil fuel for its operation, however in case of any necessary
use of fossil fuel such as for contingency measure, then the use of fossil fuel would be monitored and its
emissions are calculated using the latest version of the “tool to calculate project or leakage CO, emissions
from fossil fuel combustion”:

PEFF, = Z FC;, X COEF;
i

where:
FC;y = Quantity of fossil fuel type i combusted in the boiler during the year y (m®/yr)
COEF; = CO; emission coefficient of fuel type i in year y (tCO./m®)

i = Fuel types combusted in the boiler during the year y

The CO; emission coefficient COEF; y will be calculated according to the preferred option in the tool,
option A, based on the chemical composition of fossil fuel type i, using the following approach:

COEFi’y = WciiyiX PiyX 44112

where:

Weiy.i = Weighted average mass fraction of carbon in fuel type i in year y (tC/tfuel)
Piy = Weighted average density of fuel type i in year y (tm°)

44/12 = Fuel types combusted in the boiler during the year y

CO, emissions from electricity consumption (PEgcy)

The EFBs would be pre-treated before being inserted to the boiler to achieve higher and reliable
combustion efficiency. The pre-treatment process of the EFB would use electricity, however all the
electricity for this operation is planned to be supplied by the project power plant, thus emissions from this
source is assumed to be zero. If any electricity is imported from the grid, it would be monitored and the
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emission would be calculated using the scenario A of “tool to estimate the baseline, project and /or
leakage emissions from electricity consumption”:

PEgcy = Z ECpyjy X EFgyjy X (14 TDL;,)
j

where:

PEecy = Project emissions from electricity consumption in year y (tCO,/yr)

ECesjy = Quantity of electricity consumed by the project electricity consumption source j in
year y (MWh/yr)

EFeLiy = Emission factor for electricity generation for source j in year y (tCO,/MWh)
(Option Al in Scenario A is chosen)

TDL;y = Average technical transmission losses for providing electricity to source j in year y

Methane emission from electricity combustion of biomass residues (PEgiomass,cra,y)

Emissions from this source are calculated as follows:

PEBiomass ,cH4y = EFchapr X Z BFy y X NCVi
K

where:

BFy = Quantity of biomass residue type k combusted in the project plant during the year y
(tonnes of dry matter)

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

EFcyapr = CH4 emission factor for the combustion of biomass residues in the project plant
(tCH./GJ)

Conservativeness factor of 1.37 is multiplied by PEgjomass ,cra,y for providing conservative estimate of
this value as described in table 4 and 5 (EFB is classified as garden waste by the IPCC) of the
methodology ACMO0006. CH, emission factor of 41.1kg/TJ is used for this calculation.

Emission reduction due to displacement of electricity

ERelectricity vy = EGy X EFelectricity y

where,

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

EFgiectricity y = CO2 emission factor for the electricity displaced due to the project activity during the
year y (tCO,/MWh)

Determination of EFejectricity, y

The emission factor of the grid electricity was determined using the “Study on Grid Connected Electricity
Baselines in Malaysia Year 2006 and 2007”. Combined margin of the 2007 emissions figures are used.

EFelectricity ,y = 0.873tCO/MWh
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Emission reduction due to displacement of electricity is calculated using the methodology ACMO0006
and not ACMO0014 although this methodology could accounts for replacement of grid electricity, since the
CFB boiler use both biomass and biogas to generate electricity. The renewable electricity generated from
the project activity derives from both biomass and biogas, thus the amount of electricity that replaces grid
electricity, which is calculated in ACMO0O006 also contains the electricity generated from the biogas (i.e.
ACMO0014). Therefore, in order to prevent double counting, only the ACMO0006 was used to calculate the
emission reductions due from the displacement of the grid electricity.

Determination of EG,

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 (EGpject plant,y) @nd (b) the difference between
the total net electricity generation from firing the same type(s) of biomass residues at the project site
(EGiotary), based on the three most recent years, as follows:

EGpmject plant ,y
EGy = MIN EGhistoric ,3yr
total )y — f
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)
EGpojectplanty ~ =Net quantity of electricity generated in the project plant during the year y (MWh/yr)

EGiotary =Net quantity of electricity generated in all power plant, including the new power plant
installed as part of the project activity and any previously existing plants, during the year
y (MWh/yr)

EGhistoric,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)

Emission reduction or increases due to displacement of heat

Q roject plant,
_ proj P Y Qbiomass Jhistoric ,3yr
Qy = MIN Quistoric Byr (T

Qtotal y 3 3

where:

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

Qy =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)

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

Qiotaly =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
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cogeneration plant installed as part of the project activity and any previously existing
plants, during the year y (GJ)

Qnistoric,3yr = 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)

Quiomass,nistoric,3yr  =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)
Ehoiler =Energy efficiency of the boiler that would be used in the absence of the project activity
EFco28L neat =CO, emission factor of the fossil fuel type used for heat generation in the absence of the

project activity (tCO,/GJ)

All the fuel used for the cogeneration plant are biomass residues, therefore Q,=0, which is also
conservative approach. Qpiomass historic,3yr Shall not be determined as a parameter as there is no need for it.

Baseline emissions due to natural decay or uncontrolled burning of anthropogenic sources of
biomass residues

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

BFpiky =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)

EFB is the only biomass residue that is being dumped and left to decay, which is described in the
baseline scenario. Thus, the quantity of EFB consumed for the project activity would be equivalent to the
quantity of BFp; .

Step2. Estimation of methane emissions, consistent with the baseline scenario for the use of biomass
residues

The project assumes all EFB are dumped into SWDS, but in case of any EFB that is left decay in an
aerobic condition or burned in an uncontrolled manner, it shall be monitored and calculated using the
following equation:

BEbiomass,y = BEburmbiomass,y +BECH4,SWDS,y

where:

BEpiomass.y = Baseline emissions due to natural decay or burning of anthropogenic sources of
biomass residues during the year y (tCOe/yr)

BEoumnbiomsssy ~ =Baseline emissions due to uncontrolled burning or aerobic decay of the biomass
residues (tCOe/yr)

BEchaswosy ~ =Baseline emissions due to anaerobic decay of the biomass residues (tCO,e/yr)
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Uncontrolled burning or aerobic decay of the biomass residues

BEbiomass,y =GWPCH4 XX BFPJ,k,y X NCVk X EFburning,CH4,k,y

where:

GWPcpy4 =Global Warming Potential of methane valid for the commitment period (tCO,e/tCH,)

BFpyky =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)

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

EFpumingchaxy =CH4 emission factor for uncontrolled burning of the biomass residue type k 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,, Ls described
in the leakage section

Anaerobic decay of the biomass residue

16 -

BECH4,SWDS R% = X (1 - f) X GWPCH4, X (1 - OX) X E X F % DOCf X MCF x ZZVVLX X DOC] X eiki(yix) X (1 - efkj)

x=1]

where:

D = The model correction factor to account for model uncertainties (0.9)

F = The fraction of methane captured at the SWDS and flared, combusted or used in another

manner

GWP.y, = The Global Warming Potential of methane valid for the commitment period (tCO,e/tCH,)

(0),¢ = The oxidation factor (reflecting the amount of methane from SWDS that is oxidised in the

soil or other material covering the waste)

16/12 = The conversion factor for carbon (C) to methane (CHy)

F = The fraction of methane in the SWDS gas (volume fraction) (0.5)

DOC; = The fraction of degradable organic carbon (DOC) that can decompose

MCF = The methane correction factor

Wi« = The amount of organic waste type j prevented from disposal in the SWDS in the year x

(tonnes)
DOC; = The fraction of degradable organic carbon (by weight) in the waste type j

k = The decay rate for the waste type j

j = The waste type category

X = The year during the crediting period: x runs from the first year of the first crediting period (x
= 1) to the year y for which avoided emissions are calculated

y = The year for which methane emissions are calculated

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.
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The project activity is required to demonstrate that the use of EFB does not result in increased fossil fuel
consumption elsewhere. This project shall use L,to demonstrate that there is an abundant surplus of the
biomass residue in the region of the project activity which is not utilized. The boundary of the project
activity shall be defined as Sarawak state. It must be demonstrated that the quantity of available biomass
reside of type k in the region is at least 25% larger than the quantity of biomass residues of type k that are
utilized (e.g. for energy generation or as feedstock), including the project plant.

According to the MPOB, Malaysian Palm Oil Board’s statistics, State of Sarawak’s FFB production is
7.797 million tons in year 2007. Then mass of EFB is thought to be 23% of FFB, hence the EFB residue
could be estimated to be 1.793 million tons/year.

The project activity is expected to utilise 144,000 tons of EFB from its operation. This accounts for8 % of
total EFB amount and that stipulates the impacts of the project activity for diversion of EFB use is not
recognizable as a leakage.

If the leakage effects cannot be ruled out with the L, option described in the methodology, leakage
effects for the year y shall be calculated as follows:

Ly = EFCOZ,LE X Z BFP],k,y X NCVk
k

where:

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

EFco2e = CO;emission factor of the most carbon intensive fuel used in the country (tCO,/GJ)

BFpxy = Incremental quantity of biomass residue type k used as a result of the project activity in the
project plants during the year y (tonnes)

K = Types of biomass residues for which leakage effects could not be ruled out

NCV = Net calorific value of the biomass residue type k (GJ/ton of dry matter)
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ACMO0014 Emission reduction calculation

Baseline emissions

Baseline emissions are estimated as follows:

BEy = BECH4—,y + BEEL,y + BEHG,y

where:

BE, = Baseline emissions in year y (tCO,e / yr)

BEcysy = Methane emissions from anaerobic treatment of the wastewater in open lagoons (scenario
1) or the anaerobic treatment of sludge in sludge pits (scenario 2) in the absence of the
project activity in year y (tCO.e / yr)

BEg., = CO, emissions associated with electricity generation that is displaced by the project
activity and/or electricity consumption in the absence of the project activity in year y (tCO, /
yr)

BEyq,y = CO, emissions associated with fossil fuel combustion for heating equipment that is

displaced by the project in year y (tCO, / yr)

The methodology proposes two alternative methods for the estimation of methane emissions from open
lagoons:

(a) The Methane Conversion Factor Method (described in Step 1a); and
(b) The Organic Removal Ratio Method (described in Step 1b).

Methane Conversion Factor Method shall be implemented for this project activity.

Stepl: Calculation of baseline emissions from anaerobic treatment of the wastewater
Stepla: Methane Conversion Factor Method

Methane conversion factor method shall be used for the calculation of this project activity.

The baseline methane emissions from anaerobic treatment of the wastewater in open lagoons is
estimated based on the chemical oxygen demand (COD) of the wastewater that would enter the lagoon
in the absence of the project activity (COD ,y), the maximum methane producing capacity (B,) and a
methane conversion factor (MCFg,_y) which expresses the proportion of the wastewater that would
decay to methane, as follows:

BECH4—,y = GWPCH4- X NICF]E;]_”y X BO X CODBL,y

where:
BEcusy = Methane emissions from anaerobic treatment of the wastewater in open lagoons in the
absence of the project activity in year y (tCO,e / yr)

GWP.y, = Global Warming Potential of methane valid for the commitment period (tCO.e / tCH,)
By = Maximum methane producing capacity, expressing the maximum amount of CH, that can
be produced from a given quantity of chemical oxygen demand (tCH, / tCOD)

MCFg, = Average baseline methane conversion factor (fraction) in year y, representing the fraction
of (CODe,;, X By) that would be degraded to CH, in the absence of the project activity
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CODg;,, = Quantity of chemical oxygen demand that would be treated in open lagoons in the absence
of the project activity in year y (tCOD / yr)

Determination of CODg,

In principle, the baseline chemical oxygen demand (CODg, y) corresponds to the chemical oxygen
demand that is treated under the project activity (CODg;,) because the wastewater treated under the
project activity would in the absence of the project activity be directed to the open lagoon, and thus
CODBL’y = CODPJ’y.

If there would be an effluent from the lagoons in the baseline, CODg, should be adjusted by an
effluent adjustment factor which relates the COD supplied to the lagoon or sludge pit with the COD in
the effluent, as follows:

CODBL,y = ADBL X CODp]'y

Where:

CODgy, y = Quantity of chemical oxygen demand that would be treated in open lagoons
(scenario 1) or in sludge pits (scenario 2) in the absence of the project activity in
year y (tCOD / yr)

ADgy, = Effluent adjustment factor expression the percentage of COD that is degraded in

open lagoons (scenario 1) or in sludge pits (scenario 2) in the absence of the
project activity

CODpy 4 = Quantity of chemical oxygen demand that is treated in the anaerobic digester or
under clearly aerobic conditions in the project activity in year y (tCOD / yr)

ADgy is determined as follows:

For project activities implemented in existing facilities:

(@) In the case when at least one year historical data of the COD inflow and COD effluent are
available, ADg, should be determined as follows:

ADBL =1- —Cc(i)?)()i:t;

Where:

ADg;, = Effluent adjustment factor expression the percentage of COD that is degraded