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1.1

1.2

Table 1.1

1.3

GENERAL DESCRIPTION OF PROJECT ACTIVITIES

TITLE OF THE PROJECT ACTIVITY

A.T Biopower Rice Husk Power Project in Pichit, Thailand (the Project)
SUMMARY TABLE

The objective of this monitoring report is to identify the exact greenhouse gas

emission reduction during morintoring period of 1 July 2007 to 31 December
2007.

Summary table of A.T Biopower Project activity

CDM activity A.T. Biopower project in Pichit, Thailand
CDM registration reference number 1026

Starting date of the project activity 21 December 2005

Starting date of the first credit period 21 December 2005

Length of the first crediting period 7 years

Period cover by the first monitoring report 21 December 2005 - 30 June 2007

Period cover by the current monitoring report 1 July 2007 - 31 December 2007

Net emission reduction estimated in the PDD 70,772 tCOzeq/ year

Total emission reduction claimed in the first 100,678 tCO2eq
monitoring report

Total emission reduction claimed in the 34,411.25 tCOzeq
second monitoring report

The greenhouse gas emission reduction during second monitoring period
(1 July 2007 - 31 December 2007) is 34,411.25 tCOxeq.

PROJECT DESCRIPTION

The project is designed to generate electricity using rice husk as a fuel that
would otherwise be burned in the open air or left to natural decay.

It involves the construction and operation of a new rice husk power plant in
Pichit province; with approximately 22 MW gross generating capacity, 20 MW
net. Electricity will be sold through a 25-year power purchase agreement
(PPA) with the Electricity Generating Authority of Thailand (EGAT).

According to the Power Development Plan (PDP) by the Electricity
Generating Authority of Thailand (EGAT) ® , the demand for electricity of
Thailand will double from 126,811 GWh in 2004 to 265,788 GWh in 2015.
Against this backdrop, securing steady supply sources of electricity is a matter
of vital importance for the Thai economy.

(1) EGAT Power Development Plan (PDP) 2004, Appendix 7

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.



1.4

1.5

1.6

Biomass fuels, especially rice husk and bagasse, represent particularly rich
energy resources for Thailand. These renewable energy sources currently fuel
less than 1% of Thailand’s electricity generation, which is dominated by
natural gas, lignite and imported fuel oil.

Recognizing the potential contribution of renewable energy to the Thai energy
mix, the government has placed great importance on supporting
environmentally friendly, indigenous, and renewable sources of energy. It is
noteworthy that Thailand’s National CDM Strategy @ released by the Office of
National Resources and Environmental Policy and Planning, places biomass
renewable energy at the top of the list of promising CDM project areas for
Thailand. In addition to providing renewable energy, the Project will have an
added contribution to Thailand’s sustainable development in that it will
improve the disposal of a major source of agricultural waste.

PROJECT LOCATION

The project site is located at 96 Moo 2 Horkai Sub-District of Ampur Bang-
Moon-Nak. The region, in the Lower North of Thailand, is the rice hub of
Thailand and is some 320 kilometers from Bangkok. The project area has
abundant rice husk, provides convenient access to transportation arteries and
is close to the 115 kV transmission line of the Provincial Electricity Authority.

The plant is located on a 34 hectare site. Half of total area is used for plant
buildings, equipment, and storage facilities. The rest is used as buffer zones
and green space. The front of the plant is adjacent to Highway No. 1313 and
the Nan River while there is a small pool at the back side of the plant called
“Lah Rod Fai” which adjoins the northern route railway. At the left and right
sides are surrounded by vast area of rice fields.

DOCUMENTATION

The project was validated by DNV and registered on 18 June 2007. All related
document such as the Project Design Document, Validation Report for
registration, Letter of Approval, the First Monitoring Report are available on
website of the UNFCCC.

http:/ /cdm.unfccc.int/Projects/ DB/ DNV-CUK1174909241.2 / view.html

IMPLEMENTATION AND CURRENT STATUS OF THE PROJECT

The 22 MW rice husk fired Power Project at Pichit, Thailand has been
commissioned. First synchronization of the project with 115 kV Substation at
Bang Moon Nak was performed on September 20, 2005 and after initial
operation, commercial operation (COD) was declared on December 21, 2005.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.



Table 1.2

1.7

The project has been completed with major equipment supplied as follows:

The major equipments of project activity

No Equipment Supplier

1 Boiler Electrowatt-Ekono (Thailand) Ltd.
2 Turbine & Generator Electrowatt-Ekono (Thailand) Ltd.
3 Balance of Plant Electrowatt-Ekono (Thailand) Ltd.
4 Fuel Handling System Electrowatt-Ekono (Thailand) Ltd.

The entire equity of A.T. Biopwer has been provided by the following parties.

e Chubu Electric Power Co., Inc. (Japan)

e Al Tayyar Energy Limited (United Arab Emirates)

e Private Energy Market Fund L.P. (Finland)

e Finnish Fund for Industrial Cooperation Ltd. (Finland)
e Flagship Asia Corporation (Malaysia)

¢ Rolls-Royce Power Ventures Limited (United Kingdom)

The project has been completed as planned and described in the Project
Design Document (PDD), aiming to establish it as Clean Development
Mechanism (CDM) project. The plant has been in operation continuously
(with outages - forced & planned) since December 21, 2005. The plant has
used rice husk as biomass fuel, and diesel oil has been used only for boiler
start up and auxiliary combustion.

SUSTAINABILITY - ECONOMIC AND SOCIAL

Thailand is considered as one of the major rice producers of the world and
thus each year the country leaves a huge quantity of rice husk to be dumped
or to be burned in the open air. The use of rice husk at the A.T Biopower
Project reduces carbon dioxide emission by replacing fossil fuel-based
electricity and by preventing rice husk from being left to decay or burnt in the
open air.

The project promotes sustainable development by

e Reducing consumption of fossil fuel.

e Eliminating local pollution, because rice husk burned in a controlled
environment does not generate nitrogen oxides and sulphur dioxide
which causes smog.

e Adding value to domestic agriculture product and helping to save the
country’s currency in importing oil and coal.

e Pollution is decreased because the machinery used in the project is
specially designed for rice husk combustion and is of stat-of-art
technology, thus combustion can be made cleaner than conventional
method or when rice husk are burnt in the open air.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.



1.8

1.9

1.9.1

1.9.2

e More income and more jobs are created for local people as rice husk
are purchased from rice mills and local people are hired to operate
various types of jobs in the power plant while continuous business can
develop such as rice husk transportation, housing and catering need.

e To contribute to the local community social development by
establishing the Community Development Fund that is run by a
committee of local leaders. This Fund is managed focusing on
education for the youth, cultural life, and the environmental
improvement.

MONITORING PERIOD

This monitoring period is from July 1, 2007 to December 30, 2007.
QUALITY CONTROL (QC) AND QUALITY ASSURANCE (QA)

Quality Management System

The A.T Biopower Power Plant is operated by Chubu Electric Power
(Thailand) Co., Ltd. (CEPT), by operation and maintenance contract, CEPT is
assigned the responsibility of the project management and also for
monitoring, reporting and measurement to A.T Biopwer head office.

The power plant has been certified ISO 9001 : 2001 since December 19,2007. All
staffs are trained according to ISO 9001 standard

Quality Control and Quality Assurance procedures for monitoring data

Parameter Quality Control and Quality Assurance procedures for monitoring

BF Measured by a weighing meter. Trucks carrying rice husk is weighed
twice, upon entry and exit. Meters at the weighing station underwent
maintenance according to International Organization of Legal Metrology
(OIML) standard. Results are checked against purchase receipts and
inventory data.

NCV The net calorific value of rice husk is measured at least every six months,
taking at least three samples for each measurement. The net calorific value
of diesel and residual oil is reviewed annually to ensure accurate and
reliable use of local or national data. The result has been kept electronically

as per the PDD.
EFcra This parameter is reviewed yearly, and data kept electronically.
AVD This parameter is measured continuously (each time trucks arrive) by a

meter. Data has been kept electronically.

N This parameter is recorded continuously (each time trucks arrive). Data
has been kept electronically. The consistency of the number of truck trips
with the quantity of biomass combusted is checked and compared by the
relation with previous year.

EFxm,co2 This parameter is reviewed yearly. Data has been kept electronically.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.



1.10

1.11

Parameter Quality Control and Quality Assurance procedures for monitoring

Firans This parameter is measured continuously. Data has been kept
electronically. The amount of fuel consumption is monitored by fuel pump
meters, which underwent regular calibration and maintenance. The
consistency of the data is checked against fuel purchase invoices.

COEFco2 This parameter is reviewed yearly. Data has been kept electronically.

FFproject plant The amount of fuel consumption is monitored by fuel pump meters, which
underwent regular calibration and maintenance. The consistency of the
data is checked against fuel purchase invoices.

EFgrid This involves the use of official data released by EGAT and EPPO. Quality
control of this data beyond the control of the project operators.

COEFco» This parameter is reviewed yearly. Data has been kept electronically.

MEASURES TO ENSURE THE RESULT/ UNCERTAINTY ANALYSIS

As the majority of emission reduction resulted from the displacement of grid
electricity, the electricity meter is considered the significant source of
uncertainty. To minimize the uncertainty, the energy exported to the National
Grid is recorded from two independent meters - main meter and backup
meter. Reading of main meter is used for billing. In the event of main meter
malfunction, the reading of the backup meter is to be used for billing. The
main meter is maintained by EGAT, who issued receipts. From the project
side, the accuracy of the main meter is verified by comparing the values with
the back-up meter.

Other measures are also in place to ensure accuracy of the less significant
parameters. Truck scale equipment underwent maintenance subject
International Organization of Legal Metrology (OIML) standard. The meter
reading is checked against purchase receipts and inventory data.

Diesel oil consumption meter reading is compared against fuel purchase
invoices.

ROLES AND RESPONSIBILITIES

ATB Plant Manger is responsible for implementing the monitoring plan at
project site, and ATB head office staff is responsible for the data collection and
review other than those monitored at site. Finally, ATB Chief Executive
Officer is the sole agency responsible for the all the monitoring result and
greenhouse gas emission reduction calculation result.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.
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MONITORING RESULT

BASELINE METHODOLOGY

A.T Biopower Rice Husk Power project uses the approved consolidated
baseline and monitoring methodology ACMO0006 (Version 04) - “Consolidated
baseline methodology for grid-connected electricity generation from biomass
residues” is applied to the project activity.

The approved consolidated baseline methodology ACMO0006 is based on
several individually approved methodologies, including AM0004, which was
prepared specifically in connection with the project. The Project meets all of
the applicability conditions list in ACM0006, as summarized below.

e The Project must involve grid-connected biomass residue electricity
generation.

The project uses rice husk to fuel power plant and the power is exported to
EGAT’s grid.

e No other biomass types other than biomass residue, define as a by-
product, residue or waste stream from agriculture, forestry and related
industries, are used in the project plant and these biomass residue are
the predominant fuel used in the project plant (some fossil fuel may be
co-fired)

The project is not involved the use of biomass that is not a biomass residue.
Some small amount of fossil fuel is used objectively for start-up; however the
major fuel is remain biomass residue.

e For projects that use biomass residue from a 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 rice husk will be supplied from various rice mills. The rice husk
procurement plan is based on current production level and availability at
these rice mills and not depend on an increase in processing capacity.
Therefore, these shall be not increase of process on the capacity of raw input
or other subtaintial changes in the rice milling process on the account of the
project.

e The biomass residue used by thr project facility should not be store for
more than one year.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.



Rice husk has not been stocked for more than one year. The indoor storehouse
of the project can only store up rice husk for a month. Otherwise rice husk that
is stockpiled than one year is worth to use as fuel.
e No significant energy quantities, except from transportation of the
biomass, are required to prepare biomass residues for fuel combustion.

No significant energy quantities are required to prepare biomass. Unlike some
other biomass fuel with higher moisture content, rice husk is a relatively dry
fuel required no pre-treatment process such as dewatering.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.



2.2

MONITORED PARAMETER
ID No Data variable Unit Monitor by Monitoring frequency
D-1 BF Quantity of rice husk used as fuel in the project plant  tonne/yr Project site Every time ATB receives rice husk and
(dry basis) aggregate annually (per verification
period)
D-2 - Rice husk inventory in the project site tonne Project site At initial stage and final stage per each
verification period
D-3 - Moisture content of rice husk % Laboratory Weekly and visual check of feed carried
data out daily
D-4 NCViice Net calorific value of rice husk TJ/ton Laboratory At least every six months, taking at
(dry basis)  data least three samples for each
measurement.
D-5 EFburning, CH4, rice CH, emission factor for uncontrolled burning of the t-CHy/tonne Latest IPCC Annually (per verification period)
rice husk
D-6 CF-1 Conservativeness factor for uncontrolled burning of - ACMO0006 Annually (per verification period)
the rice husk
D-7 EGproject plant Quantity of electricity exported to the power grid MWh/yr Project site Daily and aggregate it annually (per
verification period)
D-8 EFgiia CO, emission factor for electricity displaced t-CO2/MWh EGAT At renewal of crediting period
D-9 N Number of truck trips for rice husk transportation per Number/yr Project site Every time ATB receives rice husk and
rice miller aggregate annually (per verification
period)
D-10 AVD Average return trips distance between rice miller and ~ km Project site Every time ATB receives rice husk and
project site aggregate annually (per verification
period)
D-11 - Annual truck trips for rice husk transportation per km/yr Project site Every time ATB receives rice husk and
year aggregate annually (per verification
period)
D-12 EFco2km Average emission factor for the trucks t+-CO,/TJ Latest IPCC Annually (per verification period)
D-13 Firans Fossil fuel consumption for on-site transportation tonne/yr Project site Daily and aggregate annually (per
verification period)
D-14 FFproject Quantity of fossil fuel combusted for boiler start- Tonne/yr Project site Daily and aggregate annually (per
up/auxiliary verification period)
D-15 COEFco2 CO» emission factor of diesel oil t+-COo/TJ Latest IPCC Annually (per verification period)
D-16 NCViesel Net calorific value of diesel oil T]/tonne Laboratory Review the appropriateness of the use
data accurate and reliable local or national
data annually.
D-17 EFcHy project CHj emission factor for boiler combustion of rice husk t-CO,/T] Latest IPCC Annually (per verification period)

ENVIRONMENTAL RESOURCES MANAGEMENT
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ID No Data variable Unit Monitor by Monitoring frequency

D-18 CF-2 Conservativeness factor for boiler combustion of the - ACMO0006 Annually (per verification period)
rice husk

D-19 COEFco leakage CO; emission factor of the most carbon intensive fuel — t-CO,/T] Latest IPCC Annually (per verification period).
(i.e coal) Only necessary where leakage occurs.

D-20 - Amount of rice husk consumed in all grid-connected  tonne/yr EGAT or Annually (per verification period)
power plants in the region (within region defined in EPPO,
3.2.9) extrapolated

D-21 - Amount of rice husk that is available in surplus in the tonne/yr Survey, Annually (per verification period)
region (within region defined in 3.2.9) extrapolated

ENVIRONMENTAL RESOURCES MANAGEMENT
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2.3

OBTAINED PARAMETER

For the project, following parameters have been monitored on continuous
basis:

1. Energy (Electricity)

The electricity exported to the grid (MWh/yr) is monitored and verified
continuously by both plant site and electricity off-taker (EGAT) side by
electronic measurement. According to the Power Purchase Agreement, the
recording data of off-taker side is given precedence over that of the project site
in the event of an anomaly between the two. Principally operator monitors
amount of electricity exported to power grid by using off-taker data. The
recording data of electronic meter installed at control room is treated as
backup monitoring.

2. Fuel (Rice husk) on dry basis:

The rice husk fuel is weighed at the Electronic Weigh-Bridge upon arrived at
the plant site. The moisture content of the received rice husk is also measured
at the same time. The amount of rice husk combusted is equal to the amount
of rice husk delivered to the site, adjusted with the change in rice husk stock
over the monitoring period. The recording data of rice husk fuel on receipt
was archived with relevant data including the date of delivery, weight of
delivered rice husk and identification of rice miller from which the husk was
sourced. Once rice husk is delivered to the site, it is piled at the storage yard
neighboring to the plant in the regular manner with constant height and
width, so that the rice husk inventory at the storage yard can be estimated
easily by operators.

3. Fuel (Diesel oil)

The diesel o0il has been consumed for off-site and on-site rice husk
transportation and boiler start-up/auxiliary use.

Concerning off-site transportation use, it is estimated based on the record of
rice husk receipt measured on truck scale system at the plant gate. Namely the
number of truck transportation, the identification of rice miller as rice husk
supplier and the distance between rice husk miller and the plant site enables
the calculation of fossil fuel used for rice husk transportation.

Concerning on-site use, it is estimated based on the record of fossil fuel
receipt.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.
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Table 2.1
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Table 2.2

Electricity Exported & Fuel (Biomass & Fossil Fuel) Consumption per month

1 2007/07. 1 o’:m:,non 1 /I’Qn7 Q1 ’QQQ falal 7 105 1

2 2007/08 11 ’OOQ’n/In 1 Q,no 7Q’1 22 NN Q1 19 1

2 2007/00 Q,OQ1 210 1 ﬁ’R/I KZ/I”J% [a'al A g 12

A 2017/10 R")nR’QQn R’0R1 CA ’RGE faTal A 10

[ 2007/11 1 ')’QER’QQI\ 1 ')’OR/I £2 132200 A 20 7
EMISSION REDUCTION

Calculation Formulas

ERy = BEbiomaS,y + BEeIectricity,y - PEoff —site,y PEon—site,y - PEstart—up,y - PEcon‘bustion,y
Where:
ERy = Emission reduction of t he project activity during the year,
(tCO2/yr)
BEbiomass,y = Baseline emission due to uncontrolled disposal of rice husk
(tCO,/y1)
PEoft-site,y = Project emission due to off-site transportation (tCO>/yr)
PEonsitey = Project emission due to on-site transportation (tCO,/yr)
PEstart-up,y = Project emission due to start-up/auxiliary use (tCO./yr)
PEcombustion,y = Project emission due to combustion of rice husk (tCO./yr)
Emission Reduction during the second monitoring
ltem tonne-CO .g
CH, emission from uncontrolled burning
fri 2,929.14
Baseline Emission CO, emission from fosilLtl::l fired plants 33.185.96
lconnected ta the powe
Total 36,115.10
CO, emission from off-site transportation 442,74
CO, emission from on-site transportation 129.15
. - CO, emission from fossil fuels for start-up
Project Emission - 323.06
CH, emission from boiler combustion of
. 808.90
Total 1,703.85
Emission Reduction Baseline Emission - Project Emission 34,411.25
ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.



2.5

LEAKAGE ANALYSIS FOR 2007 (JuLY 2007 - DECEMBER 2007)

As identified in the PDD, a leakage assessment was carried out as part of
monitoring the supply situation for the rice husk. To demonstrate that the use
of rice husk by the project does not result in increased fossil fuel consumption
elsewhere, a leakage assessment is carried out. Of the three options provided
in the baseline methodology, leakage assessment L, is used:

“Demonstrate that three 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 residue of type k that
is utilized (e.g. for energy generation or as feedstock), including the project
plant.”

The baseline methodology stipulates that in defining that geographical
boundary of the region for the leakage assessment, the usual distances for
biomass transport should be taken into account, and the region may cover a
radius around the project activity of at least 20 km but no more than 200 km.
Due to the large number of rice millers in the region, it is not possible to
isolate public data according to distance. Instead, based on the project’s
planned procurement area, the geographical boundary was defined in line
with the registered PDD as Pichit and the surrounding provinces of Chainart,
Nakhon Sawan, Uthai Thani, Kamphaeng Phet, Phitsanulok and Petchabun.
These provinces cover an area of roundly 100 km in radius.

The percent of rice husk in surplus will be calculated by the formulas
presented below:

Percent of rice

. Amount of available rice Amount of rice husk
husk in surplus 1 o el " o
[RH.] ( husk in the region — that is utilized ) x 100%
(% } (tonne/yr) (tonne/yr)
T
ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.
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2.5.1

Table 2.3

Leakage 2007 (July 2007 - December 2007)

Rice Production and Rice Husk Production
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Source: Agricultural Statistic of Thailand, Office of Agricultural Economics. Latest data available for 2007

http//www-oaego-th/pdffite/yearbook—t-pdf, accessed on 28 May 2008

Based on information from the Office of Agricultural Economics, rice
production in the 7 provinces totalled 6,791,830.00 tonnes , translating to a
total rice husk of some 1.56 million tonnes for whole year or around 0.78
million tonnes for July to December 2007.

Rice Husk Use

The major traditional uses of rice husk were identified as the use in chicken
farm, brick plants and cement plants, in additional to rice millers’ own
consumption for rice milling and parboiling. This demand has been relatively
stable as mentioned in the PDD. Another source of rice husk is the use for grid
connected power plants. The amount of rice husk used for each proposed was
estimated base on official data together with survey result obtained by ATB.
This information is summarized below.

A. Rice Milling and Parboiling

The quantity of rice husk consumed by rice millers for rice milling and
parboiling is calculated as 133,639 tonnes or 17.11% @ of total rice husk. This
information is based on interview with the Rise Engineering Supply
Company, and Ruam Charn Rice Miller.

B. Chicken farms

According to the Department of Livestock Development, the chicken
populations in the 7 provinces total approximately 19 million.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.
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Table 2.4

Chicken population in procurement area

Rice Husk Demand
Province Broiler Chicken | Native Chicken Total (tanne)
Uthai-Thant RRH‘QHR QnR’R')Q 0!—?7’/I'2/I 78748
Vnmphgnng Phat /IQQ‘I:!'\7 51 Q’7/II'\ 1 ’nn7"7/|7 591 .no
Richit 1"770'/IQ1 l:n'J’OO7 1’7Q'J’/I7Q 1’12/19_17
Chai-Nat 1'l:/lﬁ"l 21 ’707’1 75 ’I’Q/I'J”)OR 1’Q7n_Q1
Nakhgnsa’-’”’“ 7'nm:"1nn 1 'm:cz’n'u Q’n7/|"2'2/1 Q’A77_R’)
Phatchabun ’)'7’7l:'l:ﬂ7 1 "7’7'2’1’\77 Q’O/IQ’A/I/I ’.2”)07_0/1
Eh'gnnlnl/ 209 079 718 7Q7 1017 %0 %1 27
Tnta! ‘I‘Q‘OQE‘QE/I 4‘12’2!2’/I/IQ ‘I‘Q’R’21’Qn’7 1R’0'2/I.'2Q

Source: Department of Livestock Development, Latest available data for 2007, http://www-dlc-go-th, ,
accessed on 28 May 2008

Of these, only broiler farms which use evaporator-controlled system need to
use rice husk to lay the floor. For conservative estimation, it is assumed that all
broiler farms use the evaporator-controlled system. Therefore, the chicken
population requiring rice husk is deemed as 16,934.38 tonne or 8,467.19 tonne
for half year.

In order to ascertain the amount of rice husk used per chicken, ATB conducted
an interview as part of an EIA in 2004. Two farmers, one with a small farm of
10,000 chickens and another with a medium farm of 140,000 chickens, gave
figures of 1.21 kg and 0.54 kg rice husk requirement per chicken, respectively.
Based on the assumption that the difference reflected small farms tending to
use a larger amount of rice husk per chicken, the figure of 1.2 kg per chicken
per year was determined to be the appropriate and conservative value to use
for the estimation of rice husk used in chicken farms. Thus,

Rice husk used in Total chicken .
. ; ; N Rice husk demand per
chicken farms in the — _ population in the chicken
Project’s procurement ~  Project’s procure ment ; 3
) E . ] E : (t rice husk/chicken/yr)
are: ares

C. Brick plants

Data on the number of brick plants in the project’s procurement area of 7
provinces and their production capacities were obtained from the Department
of Industrial Works. The number of brick plant is the same as for year 2005, as
provided in PDD, because the Department of Industrial Works has not
registered any new brick plants since 2005. In an interview with one major
brick supplier, it transpired that the demand for brick in this region has
decreased by 5-10%, which accounts for no new brick plants being set up.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.
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Table 2.5

Brick plants in procurement area

. Number of brick [Total Capacity

Province .

plants (niecelear)

L \F 7J 7
Uthai Thani 14 58.680,000.00
l(:\mlr_mnng Phet 17 26.590,000.00
Pichit 4 1 7R|:\ﬂ’ﬁﬁﬁ 00
Chainart 13 14.990,000.00
Nakhon Sawan 17 19585 000.00
Phetchabun 14 AR7Q1 Rf\ﬁﬁ Q0
Phitsanulok 24 30,550,000.00
Total 103 107"zan’nnn Q0

Source: Department of Industrial Work. Latest data available for 2006; accessed on 28 May 2008.

ATB conducted an interview with 4 brick makers in 2004. The brick makers
gave rice husk consumption figures of between 0.18 kg and 0.25 kg for
production of one piece of brick, with the smaller brick makers requiring more
rice husk per piece of brick. For the purpose of a conservative, the 0.25 kg
figure was used for the estimation of rice husk used in brick plants. Also for
conservatism, it is assumed that all brick plants use rice husk for their energy
requirement.

; g i i Total bricks produced in Rice husk demand per
Rice husk used in brick H . X
o= T the Project’s ~ piece of brick produced
plants in the Project’s : X
roclufement area procurement area
ement ares : : 7
| (bricks/year) (1 rice husk/brick)

According to the formula above the rice husk use in brick plants in the project
procurement area is around 49,340 tonnes annually or 24,670 tonnes per half
year.

D. Cement plants
There is one known cement manufacturer in the procurement area that uses
rice husk as part of its fuel mix. ATB conducted an interview with the
manufacturer in order to obtain the consumption volume of rice husk. Based
on the interview, the rice husk use for cement plants was determined to be
10,600 tonne of 5,300 tonnes for half year.

E. Grid-connected power plant
There are currently four power plants by the Thai Power Supply Company
totaling approximately 61 MWgoss located approximately 350 km from the
project site. Although the power plants fall outside of the leakage assessment
area, for conservatism, it is assumed that 25% of their rice husk needs is
sourced from within this boundary. This assumption is very conservative in
that not only are the plants located outside of what would normally be
considered an economic transport distance, but also as, apart from the smallest

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.
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Table 2.6

3 MW plant, all plants are associated with rice and saw milling company,
which acts as the major supplier.

Based on ATB’s interview with the power company, the total rice husk use for
the four plants is approximately 325,000 tonnes per year. Therefore, for the
purpose of this assessment, it is assumed that 81,250 tonnes, or 40,625 tonnes
for half year, are procured from within the project’s leakage assessment area.

Rice husk surplus
The following table summarizes that supply and demand situation of rice
husk in the 7 provinces - Pichit, Uthai Thani, Kampaeng Phet, Chainart,

Nakhon Sawan, Phetchabun and Phitsanulok - that comprise the project’s
procurement area.

Supply and demand of rice husk in procurement area

Tonnes

Supply

Ll i~ 4
Rice husk Ir\rr\r‘hlr‘tinn ('Illly - December 7007) 781,060
[Al Total Supnly 781 060
LY £l L) 7 Ll
Demand
Rice miIIing and p:\rhniling 133 639
Chicken farms 8 467
Brick Ir\l.:mtc 24 670
Cement Ir\l;mtc 5300
Grid-connected power pl;mfc 40 625
ATB Drnjnrr': fuel rpnlllimmpn'r 70768
[Bl Total Demand 283 469
QIII’IFHIIQ [A] - [R] 497 592
QIII’IHHIQ as defined hy ACMQQQ6 ([A]-[R])I[R] 1769%

It can be seen from the table that the quantity of available rice husk in the
region is approximately 176% larger than the quantity of rice husk that is
used, for all purposes including the ATB plant. This is significantly higher
than the 25% threshold given in the baseline methodology. Therefore, the
project does not bead to any leakage.

ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.
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Annex |

Emission Reduction
Calculation Sheets
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Baseline Emission Calculation Sheet

Project Title: AT Biopower Rice Husk Power Project
Project Site: Pichit (Thailand)

Methodology: AACMOOO06 (Version 04)

Sheet Title: Baseline Emission

Developed by: ERM-Siam

Date completed: June 09 2008

Total Baseline Emission =

(i) CH, Emission from uncontrolled burning of rice husk; BE-1

36,115.10 t-COlyear

TOTITOTITPaTameTeT moT omT Jur Lieny e OO NOv=0T——DeTuT|—ToTr
h
3::?“” Clliceliusilisedla=liteinithelprolecs tonne (wet-basis)lyear 16,832.04 1540550 12,520.86 8,180.07 1525227 1505624
Moisture content of rice husk ( <15%) - % 15.00 15.00 1500 1500 15.00 15.00
EI::{‘"‘V GRS B NI TR 5 tonne (dry-basis)lyear  14,307.23 1309475 10,642.73 6,960.71 12,964.43 12,797.80
CH, emission factor for uncontrolled burning of
s 9 EFyynng, et ey tCHltonne 00027 0.0027 00027 00027 00027 00027
the rice husk.
Conservativeness factor for uncontrolled cr1 . 073 073 073 073 073 073
burning of the rice husk
Global warming potential of CH, GWPy +CO,/t-CH, 21.00 21.00 2100 2100 21.00 21.00
ehiiemislsonifomiuncontiollEd BE:1 L-COJyear 59210 54200 24051 8811 53661 52071 92014
T OTTICE TSR
(i) CO, emission from fossil fuel fired plants connected to the power grid
TOTITOTIT PaTameTeT T omT Jur Lieny e OTTOT——WOv=0T——DeTu7|—ToTr
?,‘;f niy of electricty exparted to the paver g, MWh 1287502 11,9804 898131 620688 1295683 12,75242
g et T ST osT oSt ST oST 05T
CO2 emisison from fossil fuel plants BE-2 -CQ, 656626 576200  ASR0L 16551  GE070R 650 3318506

To the power grd

Project Emission Calculation Sheet

Project Title: AT Biopower Rice Husk Power Project
Project Site: Pichit (Thailand)

Methodology: AACMO006 (Version 04)

Sheet Title: Project Emission

Developed by: ERM-Siam

Date completed: June 09 2008

Total Baseline Emission E

(i) CO, emission from off-site transportation; PE-1

170385 t-CO,lyear

TOTTTOTg PATameTeT T omT T T PO OTTOT—— WOV DeC-OT—ToTT
32;‘;:‘3:'”“ trips for fice husk transportation km 91998 7813300 54,386.00 54566.00 6213300 62380.00
T EMSSIOM TaTTor Tor e e eos 0O TOS T OUTUST—UO0TOS T U0 TOS T OUTUST—U-00TOS:
eSO oot PET TeoTyeT TOU™: TSTT S TSI LT
(ii) €O, emission from on-site transportation; PE-2
TOTTTOTg PATameTeT T omT ey g P07 OTTOT——NOV-UT——DECOT[—TOT
Fossil fuel consumption for on-site
F
ransportation ans tonnelyear 752 812 652 449 601 558
Net calorific value of Diesel oi NCVijose Taltonne 00457 00457 00455 00455 00455 00455
TSSO Ao o BteSe ot corro TeorTT T T T T 7T Lz
eSO OO e Teove e o TT— 517 oo ToES—TZoT
(iii) CO, emission from fossil fuels for start-up/auxiliary use; PE-3
TGMTOTg PaTameTer ymboT omT Ey T P07 OTTOT——NOV-UT——DEC07[—ToT
Quantity of fossil fuel combusted for boiler =
" 14 1 J X 4
st upouiany b tonnelyear 15.1 18,09 1198 1495 2068 1481
Net calorific value of Diesel oil NCViese TJltonne 0.0457 0.0457 0.0455  0.0455 0.0455 0.0455|
EMTSSToTTfaCtorfor Breserott corro: o TET T T T T 7T
CO, emission from fossil fuels for start-up oea Lcoen 1os e o e Y
ATy U5
(iv) CH, emission from boiler combustion of rice husk; PE-4
TOMTOTg Parameter BT o T T =07 OTTO7——NOV-07T——Der-U7]—TOTT
Quantity of rice husk used as fuel in the project plant _ tonnelyear 16832 15406 12521 8189 15252 15056
Moisture content of rice husk % 15 15 15 15 15 15
apiiveliceiskusedbaielielpiecpln R q tonne (dry-basis)/year  14,307.23 13,094.75 10,64273 696071 12.964.43 12,797.80
Net calorific value of rice husk NCV Tiltonne (dry-basis)  0.0132433 00132433 00132433 00132433 0.0132433 0.0132433
Conservativeness factor for boiler combustion CcF-2 - 137 137 137 137 1.37]
4 f
SO S D gy, o o o - o o o
Global warming potential of CH, GWPs +CO,t-CH, 21 21 21 21 21 21
COZiemizslonifiomibellericombustioniofic e Ml oY 1-COlyear 16354 14968 12165 7056 14819  14628| 80890

ENVIRONMENTAL RESOURCES MANAGEMENT

18

A.T. BIOPOWER CO. LTD.



Emission Reduction

Project Title: A.T Biopower Rice Husk Power Project
Project Site: Pichit (Thailand)

Methodology: ACMO006 (Version 04)

Sheet Title: Total Emission Reduction

Developed by: ERM-Siam

Date completed: June 09 2008

EMISSION REDUCTION

ferm toffe-SO7

CH,A emission from uncontrolled burning 202014
of rice-husk,

Bl Bnfesn CO, emission from fossil fgel fired plants 33,185.96

dicthe power gnrl

Total 36,115.10
CO, emission from off-site transportation 442.74
CO, emission from on-site transportation 129.15

Project Emission COZVemlssmn from fossil fuels for start-up 323.06
Jauxilian/ use.
CH, emission from boiler combustion of 808.90
rice-husk
Total 1,703.85

Emission Reduction Baseline Emission - Project Emission 34,411.25
ENVIRONMENTAL RESOURCES MANAGEMENT A.T. BIOPOWER CO. LTD.
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