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\ Al Title of the project activity: |
>>
Title: Siam Cement (Thung Song) Waste Heat Powere@gion Project (TS46 Project)
Document Version 06
Date of completion: 22 September 2010

A.2. Description of theproject activity :

>>

The Siam Cement Group (SCG) was founded under dlyal®ecree of His Majesty King Rama VI in
1913 as the nation's first cement producer, a ooctgtn material critical to national developmefithe
Group has expanded continuously since that tingbaeome the largest and most advanced industrial
conglomerate in Thailand with five strategic busgenits: chemicals, paper, cement, building meiteri
and distribution. All Siam Cement businesses pitenmmovation in their products and services to
delight consumers. The Group continually rejuvesdiself to sustain business leadership in Thdilan
and in the region, while being internationally caatifive.

The cement business produces and supplies ceready-mixed concrete, concrete products, white
cement and refractory as well as providing tecHrieavices and consultation on plant installation t
customers both within and beyond the Group.

The project activities involve waste heat recovamy utilisation for power generation at Siam Cement
Thung Song (STS) in Nakhon Si Thammarat provincétafiland. The SCG established the TS plant on
a 839-rai (134-ha) site close to limestone andestiaposits in the Thung Song district of Nakorn Si
Thammarat province in 1966 and it became thedinst only cement plant in the southern region of
Thailand. The plant has 3 clinker production liflégns No.4, 5, and 6), and has a production capac

of 16,000 tonnes of clinker per day. The TS pleag an advantage in shipping cement to the South
Asian countries as it is located close to the segapd<rabi province. This project activity willeb
undertaken by Cementhai Energy Conservation Cd.,(QEC), a subsidiary company of SCG Cement.

In the plant’s current clinker production procdse, raw meal is heated up to 1,000n the pre-heater
tower before entering the rotary kiln to form clanlat 1,450C. The hot gas leaving the rotary kiln
which still has the temperature around 1@ re-circulated to the pre-heater before leatintpe raw
mill with the temperature of 38C. Clinker from rotary kiln will enter a clinkeooler where it will be
cooled down to 10UC, while the fresh air is heated to 3G0 The current practice for cement
production in Thailand is to vent most of the wdstat to the atmosphere, while some plants may re-
circulate a portion of the waste heat to pre-hHeatraw material before entering the clinker prouunct
process.

In the TS46 Project, two of the production lineslik No.4 and 6) are to be modified by installingste
heat recovery and power generator. These hot @lasagshe pre-heater and clinker cooler will be
collected and passed through suspension pre-Hsaters (SP boiler) and air quenching cooler bailer
(AQC bhoiler) with total capacity to produce stean®®.65 tonnes per hour. The steam will be seat to
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steam turbine to generate 20.50 MW of electriaitp$s), of which 1.23 MW will be used in the power
general unit and 19.27 MWwill be supplied to theneat plant, displacing parts of electricity curignt
supplied from national grid. After the projectiaity is implemented, the exhaust of the heat recgv
boilers fitted as part of the project activity wslill be used to dry the raw materials as befdrke
proposed project activity will alter neither thept's production process nor its production cagacit

The baseline scenario as discussed in SectiorsBh# icontinuation of the current activities, ie taste
heat from the clinker production process would taré to be vented and the electricity would corginu
to be supplied from the national grid. In shdng project activity will reduce anthropogenic grleense
gas by displacing electricity generated from fos#l supplied by other grid-connected power plants

The purpose of the project activity can be sumredriss:
= Recovery of waste heat from clinkering processiigation for power generation;
= Mitigating the environmental impacts of existin@gtice of venting hot gases and dust;
= Reduction of atmospheric emissions of the greerdngas (GHG) through displacement of
fossil fuel based grid electricity; and
= Use of the CDM process to offset some of the firerand technical risks associated with the
investments.

It is expected that the project would deliver npl#ibenefits in respect of sustainable developnment
Thailand, including:

Environmental benefits

= Reduction of greenhouse gas emission through thieled electricity generation by other grid-
connected power plant;
Reduction of dust and particulate matters fromiiséallation of de-dusting chamber;
Reduction of the water used to cool down the whstd before venting;
Reduction in usage of non-renewable energy, idlffugd for grid electricity generation;

uuu

Social benefits
= Involvement of local communities through public fg@pation meeting, in which people
accepted the project;
= Increased employment by employing 9 full time stafbperate the system;

Economic benefits

= Reduction in the dependency fossil fuel for eledligeneration while at the same time
enhancing energy security by increasing diverdityupply;
Promoting the best practices of waste managemeheinement industry in Thailand;
Generating incomes to the local community througghitéonal local employment;
Enhancing competitiveness of cement industry iniflihd which is currently facing a lot of
competitive pressure in the global market;
= Demonstrating the use of CDM as an incentive farging about an energy efficiency project;

uu

Technology transfer
= Promoting technological excellence in the wasté re@overy project in Thailand; and
= The power plant staff will receive necessary tragndn the management of the power plant.
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A.3.  Project participants:

>>

Name of Party
involved (*) ((host)
indicates a host
Party)

Private and/or public entity(ies) project participants
(*) (as applicable)

Kindly indicate if the Party
involved wishes to be
considered as project
participant (Yes/No)

Thailand (host)

Cementhai Energy Conservation Co., Ltd.

No

(*) In accordance with the CDM modalities and prdweees, at the time of making the CDM-PDD publithet stage of
validation, a Party involved may or may not havevited its approval. At the time of requesting ségition, the approval by

the Party(ies) involved is required.

Contact information of the project participant ieyided in Annex 1.

A.4.  Technical description of the project activity

>>

The Kingdom of Thailand

A.4.1.2. Region/State/Province etc.:

>>

Nakhon Si Thammarat Province

A.4.1.3. City/Town/Community etc:

>>

Tambon Teewang, Thung Song District

A4.1.4.

Detail of physical location, includingnformation allowing the

>>

The project activity is located at TS plant in NakiSi Thammarat province, approximately 835 km to
the south of Bangkok. The location of this projectivity is depicted ifrigure 1.

Street address:

Nakhon Si Thammarat 80110, THAILAND

Geographical coordinates: 8°6"1.20"N 99°2B0"E

52 Moo 6, Thung Song-Huai Yat Rbathbon Teewang, Thung Song District,
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Figure 1 Project Location, Nakhon Si Thammarat Primce, Thailand

e U |

>>

The project activity falls intsectoral scope 1 — Energy industries (renewable 6n-renewable
sources)- andsectoral scope 4 — Manufacturing industries- as defined by the UNFCCC.

A.4.3. Technology to be employed by the projecttyvity :

>>

Portland cement is the most common type of cenmegéneral usage in many parts of the world and is
also the major product of TS plant. Portland cenemade up of more than 90% ground cement
clinker, a maximum of about 5% gypsum and up torbi#tor constituents. Cement production at The
Siam Cement (Thung Song) consists of the follovatages:

1. Raw material preparation. Raw materials, such as lime stone, shale ardttre pounded
into a size of 25 mm before being stockpiled incsiegye house.

2. Raw material grinding. Prepared raw materials are passed to a raviarbkk ground and then
mixed in a blending silo before storing in a rawaiglo. In this process, the hot gas at the
temperature around 350-£@leaving the pre-heater tower is used to removistome from the
raw meal.

3. Clinker burning . The raw meal is heated up to approximately 000 5-stage cyclone type
pre-heater tower before entering the rotary kilforon clinker at 1,450C. The hot gas leaving
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the pre-heater still has the temperature around@6Clinker from rotary kiln will enter a
clinker cooler where it will be cooled down to 20 while the fresh air is heated to 3G0

4. Clinker grinding . Clinker is ground into bulk cement in a cemeiit.m

5. Cement packing Cement is packed in 50-kg bags and stored békirg distributed or bulk
cement is transported by trucks.

Figure 2 illustrates the plant initial production proceksaf.

Figure 2 Thung Song initial production process flow
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TS plant currently has 3 clinker production lingghwtotal production capacity of 16,000 tonnes
clinker/day. Two of the clinker production lingsilfs No.4 and 6) will be modified to recover and
utilise waste heat to generate electricity suppigethe plant itself.

In the cement production process, there are 2 s@irces that generate significant amount of waste
heat, which are hot gas leaving the cement kilnkatdir leaving the clinker cooler. Prior to the
implementation of the project, most of the wastatli® vented to the atmosphere and some is used to
pre-heat the raw material before entering the elirlurning process. The source, flow and tempegatu
of waste heat that is expected to be vented fgpiadl production year are shownTable 1.

Table 1 Sources, flows and temperatures of hotegastilised for power generation
Kiln # | Boiler Flow (Nm?h) Temp (°C)
Inlet Outlet
4 | Sp-1 203,300 400 210
AQC? 109,914 340 85
6 SpP-1 250,000 400 210
SP-2 250,000 400 210
AQC? 191,627 340 83
Source: TS plant EIA report, August 2008.

Notes: 1 Natural circulation (horizontal) boiler

2 Natural circulation (vertical) boiler

Technology Employed

The technology to be employed by the project agtigi a waste heat recovery and electricity gemnanat
which is transferred from Sinoma Energy Conservationited, China. Models, specifications and
origins of main equipment — including turbine, gexter and boilers — are presentedable 2.

Table 2 Models, specifications and origins of maquipment

Model Capacity Supplier Origin
SP boiler K4 QC203/400-22.88-1.35/38 22.88 t/I'5 \pa 380C Nantong boiler China
SP boiler QC250/400-26.7-1.35/380 26.7 t/h 1.35 Mpa 380C blagnboiler China
K6.1
SP boiler QC250/400-26.7-1.35/381 26.7 t/h 1.35 Mpa 380C blagnboiler China
K6.2
AQC boiler QC110/340-8.13-1.35/340 8.13t/h 1.35 Mpa 320 C tdlaboiler China
K4
AQC boiler QC192/340-14.24-1.35/320| 14.24t/h 1.35 Mpa 320 C| anthing boiler China
K6
Turbine BN22-1.25/0.12 22 MW (rated) Hangzhou turbine China
Generator QF-25-2 25 MW (rated) Hangzhou generato€hina
Note: * Since turbines are available in standazé,sivhile the available waste heat from kilns 4 @rw&n generate power at

20.5 MW, thus the 22MW turbine is most approprfateT S46 project.

The project activity will collect these gases aadgpthem through waste heat recovery boilers to

generate steam for power generation. The exhatsi@drom each rotary kiln, passed through the pre
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heaters to preheat the raw meal, will be colleetadl utilised in SP boilers. The hot air from thiaker
cooler will be collected and fed into the AQC boil@ he expected amounts of steam generation from
each kiln are shown ifable 3.

Table 3 Rate of steam generation from boilers
Kiln # | Boiler Pressure (bar) Temp (°C) Flow (t/h)
4 SP-1 135 380 22.88
AQC 135 320 8.13
6 SP-1 135 380 26.70
SP-2 135 380 26.70
AQC 13.5 320 14.24

Source: TS plant EIA report, August 2008.

The total amount of steam generated from SP bailedsAQC boilers, of 2 rotary kilns, accounts for
approximately 98.65 tonnes per hour. The steahirtergenerator, driven by high pressure steam from
the 5 boilers will convert heat energy into mechahenergy which will drive the waste heat genertio
produce electricity which will be used in the etagity generation unit and supplied to the plamgsnent
production lines. It is estimated that the powemeyation with a gross capacity of 20.50 MW wiill
generate 107,184 MWh of net electricity per yedvesupplied to the cement works.

The flow diagrams of waste heat recovery and pa@eeeration process of Kilns no.4 and 6 are depicted
in Figure 3 andFigure 4, respectively.
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Figure 3 Kiln no.4 production, waste heat recoveapd power generation flow of TS plant
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Figure 4 Kiln no.6 production, waste heat recoveayd power generation flow of TS plant
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The environmentally safe and sound technology terbployed in this TS46 Project will deliver mulpl
benefits to the Host Party, Thailand. Those emvitental benefits include:
= Reduction of dust and particulate matters fromittiséallation of de-dusting chamber;

= Reduction of the water used to cool down the whstd before venting; and

= Reduction in usage of non-renewable energy, idlffusd for grid electricity generation, due to
the plant’s decrease in reliability on grid elegitsi supply.
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The project is also promoting technological excelkein the waste heat recovery project in Thaikamd
the power plant staff will receive necessary tragndbn the management of this power plant. Sinige th
project is very new to the cement sector in Thaljam extensive training programme for TS plarff sta
is required. TS plant will set up a WHG (Waste Heanerator) Project Training Team to be trained at
the similar cement plant of the contractor for @&eks. The training mainly covered the operatioth a
maintenance of the waste heat recovery projeatedisas safety knowledge. Moreover, SCG Cement
has also provided additional trainings concernioggr plant to its all cement plants.

In the absence of an implementation of the propd<e¢b Project, the continuation of partial utilisat
of waste heat and electricity supply from grid,séixig scenario, is considered a baseline scenario.

>>
Years Annual estimation of emission reductions in
tonnes of CGQe
2010 (7 months) 31,779
2011 54,203
2012 54,203
2013 54,203
2014 54,203
2015 54,203
2016 54,203
2017 54,203
2018 54,203
2019 54,203
2020 (5 months) 22,423
Total estimated reductions(tonnes of CQe) 542,029
Total number of crediting years 10
Annual average over the crediting period of
estimated reductions(tonnes of CQe) 54,202
A.4.5. Public funding of the project activity.
>>

No Annex-I country financial support for this projédas been received.
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SECTION B. Application of a baseline and monitorirg methodology

>>

- Version 02.1 of AM0024 “Baseline methodology foegnhouse gas reductions through waste heat
recovery and utilisation for power generation aheat plants” (EB 35);

- Version 02 of Tool to calculate the emission fad¢toran electricity system (EB 50); and

- Version 05.2 of Tool for the demonstration and assent of additionality (EB 39).

B.2 Justification of the choice of the methodologsind why it is applicable to the_project

>>
The proposed project activity meets each of théiegdplity conditions of the methodology AM0024, as
justified in the following table.

Applicability conditions Justification
1) The electricity produced is used within the cetme | - The electricity produced by the project activitylwi
works where the proposed project activity is lodate be used for the electricity generation unit andimit
and excess electricity is supplied to the grids it the cement works where the project activity is
assumed that there is no electricity export togttie located, which will partially displace electricity
in the baseline scenario (in case of existing vapti currently bought from the grid. There is no
power plant); electricity export to the grid in the baseline sém
2) Electricity generated under the project activity - TS plant currently buys most of the electricitydise
displaces either grid electricity or from an idéet for its cement works from the grid. Electricity
specific generation source. ldentified specific generated under the project activity will displace

generation source could be either an existing eapti grid electricity (please also refer to Step 1 oftia

power generation source or new generation source; B.1).
3) The grid or identified specific generation saurc - Thailand has a single national grid electricityteys
option is clearly identifiable; so that the grid generation source option is gjearl

identifiable. For TS46 Project, the cement plant
currently purchases grid electricity from EGAT*.

4) Waste heat is only to be used in the projedviagt - Waste heat from Kilns No. 4 and 6 at the TS plan
will be recovered and only be used in boilers to
generate steam. The 25-MW steam turbine
generator, driven by high pressure steam, will
convert heat energy into mechanical energy which
will drive the waste heat generator to produce
electricity to supply to the TS plant. There is no
other use of waste heat outside the project agtivit

5) In the baseline scenario, the recycling of wastt is| - Most of the waste heat is currently vented to the
possible only within the boundary of the clinker atmosphere and some is used within the boundary of
making process (eg clinker production lines in the clinker making process to pre-heat the raw

baseline scenario could include some heat recovery  material before entering the clinker burning preces
systems to capture a portion of the waste heat from  which is classified as Type 1 Waste Heat Utilisatio
the cooler end of the clinker kiln and use thibéat

up the incoming raw materials and fuel - so called
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Applicability conditions

Justification

Type 1 Waste Heat Utilisation as described in
explanatory note);

6) This methodology is NOT applicable to project
activities where the current use of waste heater t
identified alternative business as usual use ofavas
heat is located outside of the clinker making pssce
(so called Type 2 Waste heat utilisation as desdrik
in explanatory note below);

- There is no current use of waste heat or the ffiedt]
alternative business as usual use of waste heat
outside of the clinker making process or Type 2
Waste Heat Utilisation.

7) This methodology is NOT applicable to project
activities that affect process emissions from céme

plants.

- The project activity does not involve any changes
the cement production process, and therefore will

affect process emissions from cement plant.

Note: *EGAT = Electricity Generating Authority ofiailand

B.3.

>>

For the purpose of determining GHG emissions ofpitogect activity, the following emissions sources

are included:

e CO, emissions from on-site fuel consumption of fofisdls.

For the purpose of determining the baseline, theviing emission sources are included:
e On-site fossil fuel consumption within project bdany; and

e From electricity generation, either in captive poweneration source or the generation sources

connected to grid that serves the proposed prejegtas in the identified baseline scenario.

The physical boundary of TS46 Project includesféindities constructed/erected on account of the
project activity at the cement plant and the Igmaker grid system, which supplied from EGAT
(Electricity Generating Authority of Thailand), aoected to the project activity. There is no captiv
power plant; hence, neither export nor import etaicity from the project boundary.

The spatial extent of the project electricity systéncluding issues related to the calculationhef build
margin (BM) and operating margin (OM), as furthefided in theTool to calculate the emission

factor for an electricity system

Table 4 illustrates which emissions sources are includetivehich are excluded from the project
boundary for determination of both baseline anggmtoemissions.

Table 4 Overview on emissions sources includedrmexcluded from the project boundary
Source Gas Included? | Justification
© | Grid eledricity CO, Included Main emission source.
@ | generation/identified CH, Excluded Excluded for simplification. This is canvative.
@ | specific generation N.O Excluded | Excluded for simplification. This isns@rvative.
® | source
5 On-site fossil fuel CO, Included Main emission source.
S 5| consumption due to CH, Excluded | Excluded for simplification. This emw@sisource is
<| the project activity assumed to be very small.
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Source Gas Included? | Justification
N,O Excluded Excluded for simplification. This eniisssource is
assumed to be very small.

Figure 5 demonstrates a flow diagram of the project boundhowing equipment, processes and flows
of heat and steam, described in Section A.4.3,edlsas the emissions sources and gases includée in
project boundary.

Figure 5 TS46 Project boundary and flow diagram
r'y
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i [
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Generator
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— Hot air

Pre-heater Clinker

~>» Steam
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Notes: xx (xx) shows figures of temperature and flow of Kilns #6 (Kiln #4)
There is 1 SP boiler at Kiln #4.

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

>>
Following the procedure in AM0024 (version 02.hk baseline scenario for the project activity \wél
identified through the following steps:

e Step 1: Determination of technically feasible altgives to the project activity;

e Step 2: Compliance with regulatory requirementst an

o Step 3: Undertake economic analysis of all optibas meets the regulatory requirements.

This methodology is not applicable if the baseliseenario is different from the current waste heat

recovery in the clinker production of the cementapit where the proposed project activity will be
implemented.
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Step 1:  Determination of technically feasible altaratives to the project activity:

Step 1.A Identify options for waste heat utilisatio The general practice for the management of waste
heat from clinker production process is to vemt ithe atmosphere, while some more modern
plant might re-circulate it to dry the raw materi@dlthough TS plant has already recovered
and utilised some of the waste heat within the ganbalance boundary of the clinkering
process (Type 1 waste heat utilisation), a larggrtion of the waste heat is still vented to
the atmospherdllustrated inFigure 6. There are no other industrial facilities in theinity
of the plant that could make economic use of thetevheat. Thushe alternative to
venting of waste heat (with possible re-circulatinggome portion for drying raw
material) is to utilise it for power generation aghe proposed project activity (Figure 7).

Figure 6 Energy balance beforproject implementation
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Notes: - Hot gas is the waste heat resulted frombestion of fuel.

- Hot air is the waste heat from heating up oéffrair in clinker cooling process.
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Figure 7 Energy balance afteproject implementation
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- Hot air is the waste heat from heating up o$ffrair in clinker cooling process.

Step 1.B

Identify source of electricity supplyn 2007, TS plant purchases grid electricity frA@AT

at around 437 GWh. According to the methodologyvEnt and Eoap, Which are the
electricity demand of the cement works and othealltoads, should be included in the
Project Design Document for at least two yearsrfddhe start date of the project activity.
The following table shows the average electricgyndnd of the cement work at TS plant for
3 years prior to the start date of the projectvéteds. There are no other local loads at TS

plant.
2005 2006 2007
Clinker production tonnes/yeal 4,299,596/ 4,453,439 4,681,176
Clinker production capacity tonnes/yeaq 5,840,000, 5,840,000, 5,840,000
Kiln utilisation factor - 73.6% 76.3% 80.2%
Electricity consumption (Ecement) MWh 392,814 434,428 436,581
Electrical demand for cement work MW 60.9 65.0 62.2

According to SCG Cement Medium Term Plan, the dlgtt demand of the cement work for
the next years covering the crediting period isexgected to increase since there is no plan
to increase clinker production capacity at TS plastshown in the following table.
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2008F| 2009F 2010F  2011F 2012F 2018F 2014F 2015R016F| 2017F| 2018H 2019F  2020F
Total Clinker Produced mt Clinker 4.70 4.70 4.74 475 4.81 4.81 4186 491 4.96 5.02 5.02 5.02 5.0p
Clinker production capacity mt Clinker 5.84 5.84 5.84 5.84 5.84 5.84 5/84 5.84 5.84 5.84 5.84 5.84 5.84
Kiln utilisation factor - 80% 80% 81% 819 82% 82% 83 84% 85% 86% 86% 36% 6% B
Total Power Consumed (Eevent) | GWh 376 385 393 403 418 423 417 an2 421 419 419 419 419
Electrical demand for cement work | MW 53.3 54.6 55.1 56.5 57.8 587 57.2 56.0 56.6 785. 55.7 55.7 55.7

As shown above, thex-ante projection of electricity demand (GWh) is only gedi to the amount of clinker production withouyalteration to
the production process itself. Thus, the levedlettrical demand for cement work (MW) is expedtede flat over the crediting period. All the
electricity demand was in the past entirely mesbyply from the grid; however, TS plant has regeintstalled a new WHG system as a CDM
project at one of its production line (Kiln #5 083), with net electricity generation of 7.30 MWher3.77 MW standby generator connected to
the cement plant is not counted as a captive pplaet as it operates only in case of grid eledirioutage. Since the abovementioned WHG
system has completed equipment its installationpemtbrmance test in July 2008, after the stardiate of TS46 Project, there is no historical
production data to be included in this PDD. Newelgssgex-ante projection of production capacity for the creditiperiod can be demonstrated
in the most conservativeness manner in the follguale.

2008F 2009F 2010F 2011F 2012F 2013F 20]44F 2015R2016F 2017F 2018H 2019F 2020F
Kiln utilisation factor - 80% 80% 81% 819 82% 82% 830 84% 85% 86% 86% 86% 6% B
Net power of TS5 WHG Mw 7.30 7.30 7.30 7.3( 7.3D 7.30 7.80 7,30 7,30 07.3 7.30 7.30 7.30
Ex-antegeneration of TS5 WHG | MWh 22.2* 46.3 46.8 46.8 47.4 4714 47.9 48.3 48.9 9.44 49.4 49.4 49.4

Note: WHG utilisation factor = 90%, according a guraeed figure from the supplier.
* An ex-ante of generation is estimated starting from the catiph of equipment installation and performance tes
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Given that TS5 WHG can only supply 7.30 MW outatht electricity demand of around 55

MW, the remaining power demand of 47.7 MW is nowngenet by the supply from the grid.
In the absence of the project activity, electrisityply of 19.27 MWwill be supplied by one

of the following scenarios.

Scenario | Practice

ES-1 Electricity supply from the project activitylwdisplace grid
electricity (19.27 MW), and not the captive pow&amn TS5.
ES-2 Electricity supply from the project activitylwdisplace
electricity supplied from TS5 (7.30 MW) and the egning grid

electricity (11.97 MW).

Note: As per the methodology, since there is noeiaee in electrical demand for cement work,
the analysis of baseline option for (i) an expamsibexisting captive power plant or (ii)
construction of captive power plant using otheetypf fuel is not required.

In the presence of the project activity, the disptaent of power supplied by the existing
captive power plant TS5 WHG is not envisaged bexdi& WHG is also a waste heat power
generation. This is because the marginal costrétipg and maintenance cost) of generating
electricity from this existing captive power plgnbt including fixed capital cost) is much
lower than the cost of buying electricity from téd. Therefore, considering the cost of
supply, the grid electricity (the most expensivéi@p will first be displaced, then it will be

the captive power plant, hence scenario ES-1ering of carbon credit, given that TS5 WHG
is also implemented as a CDM project, the projester would have its best interest to
maximise electricity generation from this powerrplaTherefore, scenario ES-2 will not be
possible.

Furthermore, an expansion of the captive powerti&s WHG is not possible since there is
no excess waste heat from Kiln #5 to supply to W53G.

Even with the combined capacity of TS5 WHG and T8448G (7.30 MW + 19.27 MW =
26.57 MW), this is still not enough to meet elegtyi demand of the cement and almost 30
MW will still need to be imported from the grid.

Regarding the grid electricity, it is a common pieefor the cement industry in Thailand to
buy electricity from the grid because Thai gridottieity provides reliable electricity supply
at a competitive price. Therefore, it can be codetl that the only most likely option for
electricity supply for the project activity is thawill displace grid electricity.

Although theex-ante projection of annual electricity consumption (inA) is expected to
increase, the capacity addition (in MW) is not rieggi because the increase in consumption is
the result of an increase in running hours, notréselt of production capacity expansion.
Based on the past record and future production ftlahows that the electricity demand (in
MW) of the cement works will not increase beyond®®/, which is the highest historical
demand amongst the past 3 years before the piojptementation at TS plant. In such case,

! This figure is referred from the net power gerierabf the proposed project activity, TS46 Project.
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the plant can continue to meet its electricity dedhhy the national grid without having to
consider the construction of a captive power platti different fuel options.

In conclusionthe most likely baseline scenario is the continuain of partial utilisation of
waste heat for drying raw material and the rest beig vented and the supply of
electricity from the national grid.

Step 2:  Compliance with regulatory requirements:
The options identified in Step 1 (venting of thaste heat with possible re-circulating some
portion for drying raw materials, versus recoveng atilisation of waste heat for power
generation and the purchase of grid electricitg)al in full compliance of existing
regulatory requirements.

Step 3:  Undertake economic analysis of all optiorthat meets the regulatory requirements:
Since there is only one alternative to the progetivity, which is the continuation of the
current situation, no further analysis is requideédan be concluded that the continuation of
the current situation is the baseline. (Pleaseralfsy to Step 2 of Section B.5)

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

>>
The additionality of the project activity is demamaged below using version 05.2 of ti@ol for the
demonstration and assessment of additionality”

Step 1: Identification of alternatives to the progct activity consistent with current laws and
regulations

Please refer to Step 1 and Step 2 of Section Bwd fallowing alternatives are identified.

1. Continuation of the current situation, ie contirveating waste heat and purchase electricity

from the grid.

2. The proposed project activity undertaken withouhgeegistered as a CDM project activity
Both alternatives are in full compliance with cuntréaws and regulations.
Step 2: Investment analysis
Sub-step 2a. Determine appropriate analysis method
As the project activity generates financial bersedither than CDM related incomes, the simple cost
analysis (Option I) is not applicable. The projeaponent chooses to apply the benchmark analysis

(Option 1l1).

Sub-step 2b — Option Ill. Apply benchmark analysis
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The relevant financial indicator that the projepgonent uses as benchmark is IRR or Internal 8fate
Return which is calculated as equity IRR. The grbproponent chooses to apply the benchmark rate
derived from the government bond rates, increagetiduitable risk premium to reflect private
investment, as substantiated by an independemin@ial) expert. The benchmark is to representstah
returns in the market, considering the specifik othe project type, but not linked to the sulijex
profitability expectation or risk profile of a pamtlar project developer.

As of 10" October 2007, the 18-year government bond yieltasf 5.23% The longest 18-year
maturity is chosen to reflect the project life timfe20 years. To reflect the risk of private invesnt, a
long term risk premium for Thailand of 6.41% as afed in early 2007 is appli&dThis risk premium is
based on the estimate of the default spread focdyforate over the Treasury bond rate, added wéh t
country risk premium based on the country ratimgnfMoody’s. Table 4 andTable 5 show the Thai
government bond rate of t@ctober 2007and the country’s risk premium, retpely.

Table 5 Thai government bond rate as of of"1October 2007
TTM (years) Yield (%) TTM (years) Yield (%)
0.08 3.08 9 4.79
0.25 3.05 10 4.87
0.50 3.23 11 5.01
1 348 12 512
2 3.62 13 5.15
3 3.83 14 517
4 3.98 15 5.19
5 4.20 16 5.20
6 4.46 17 521
7 4.57 18 5.23
8 4.71
Source: Thai Bond Market Associatidrttp:/www.thaibma.or.th/price_yield.htras of 18' October2007
Table 6 Country’s risk premium (2006)
Country Long-Term Rating Adj. Default Total Risk Country Risk
Spread Premium Premium
Thailand Baal 10 6.41% 1.50%
United States Aaa D 4.91% 0.00%

Source: http://pages.stern.nyu.edu/~adamodar/pc/archivgpteim06.xIsProfessor Aswath Damodaran, Stern Business School

According to theGuidance on the Assessment of Investment Analysigersion 02, attached to the
Additionality Tool version 05.2)Risk premiums applied in the determination of required returns on

2 Source: Thai Bond Market Associatidritp://www.thaibma.or.th/price_yield.htras of 18' October 2007.

3 http://pages.stern.nyu.edu/~adamodar/pc/archivepfem06.xls This country risk premium is calculated by PretesAswath
Damodaran, who is Professor of Finance at Stern@ci@Business, New York University. Before coming3tern, he also
lectured in Finance at the University of Califorriserkeley. See alduitp://w4.stern.nyu.edu/faculty/facultyindex.cqi2id for
biography of Professor Damodaran.
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equity shall reflect the risk profile of the project activity being assessed, established according to
national/international accounting principles. As the risk premium above only reflect the expdaeturn
of the general stock market, it is necessary ttwfabe risk premium with sensitivity of a partiaul
assets to market returns, also knowbets coefficientin the CAPM model below.

ER) = R+ SIERN)-R]

Where:

E(R) is the expected return of the capital assets;

Rs is the risk free rate of interest;

Bi is the beta coefficient or sensitivity of the dgsturns to market returns;
E(Ry) is the expected return of the market;

E(Rn) — R is the expected market risk premium.

Although the project is implemented as a powertplaut, with specific fuel used — waste heat extexlis
from the clinker production process, the suitald&alroefficient is for assets in Construction Mater
(CONMAT) sector within the Stock Exchange of Thada This beta coefficient, which would better
reflect the risk of the project as compared to emional power plants, is calculated as 0°94fhus,

the suitable benchmark rate to be applied forghigect is:

E(R) R+ AlE(Rn)-R{
5.23% + (0.944 * 6.41%)

11.28%

Sub-step 2c¢: Calculation and comparison of finaatindicators (only applicable to options Il and

1y:

The IRR calculation is based on 20-year projeettiiihe. The key assumptions made in the calculatio
of the IRR are detailed ifable 7.

Table 7 Key Assumptions for IRR Calculation

* The reason why the index of construction mategatar (CONMAT) is chosen is because, unlike converfipower plants

in the power sector, the risk of waste heat povantps closely tied with the risk of the cemensimess. The operation of waste
heat power plant depends solely on the availalwfitwaste heat from clinker production. If then&er production drops
because of the sluggish demand for cement, theprtitkiction of electricity will drop proportionageland so as its profitability.

5 The beta coefficient describes how the expectedn®f a stock or portfolio is correlated to tie¢urn of the financial market
as a whole. The formula for the beta of an asgeima portfolio is:

Cov(r,.r,)

* Var(r,)

wherer, measures the rate of return of the aggeteasures the rate of return of the portfolio, @od(r,,rp) is the covariance
between the rates of return. [souricp://en.wikipedia.org/wiki/Beta_coefficignt

Data used to calculate beta coefficient were thly dising SET index and CONMAT taken from the Sté&oichange of
Thailand during 16 Oct 2006 — 15 Oct 2007, ie befoe decision about the project was made. [source:
www.setsmart.com/ism/ism_sectorquotation_histosjsa!
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Assumption Value Source
Project investment (million Baht) 840.0 Supplientact
MLR 6.875% Minimum Loan Rate — Krung Thai Bank
(239 July 2007)
Company Income Tax 30% Corporate Tax — The RevBapartment
Debt to Equity Ratio 1:2 SCG Accounting Policies
Actual Salvage Value 5.0% Estimated from other Isinprojects
Kiln Utilisation Factor 71% Historical performanoé&Kiln no.4 and 6
in 2005-2007
WHG Utilisation Factor 90% Benchmark from Supplier's record
Initial Working Capital 3 mth of O&M SCG Accountiriolicies
WHG Supply Stop from Major Maintenance 3 mth Benchmark from Supplier's record
@Yrl0
Additional Capital Expenses @Yr10 (of Total 30% Benchmark from Supplier's record
Investment)
Gross Power (MW) 20.50 Supplier specification
Self-power Consumption (MW) 1.23 Supplier specifiza
Net Power (MW) 19.27 Supplier specification
Annual Net Power Generation (GWh) 107.18 Supplier specification
Electricity price (Baht/kWh) 2.36 Average electtjccost that TS plant paid
to EGAT during Jan-Sep 2007
Emission factor (t C&MWh) 0.563 The study of Implications of renewable
energy on total C@emissions in the
power sector: The full-energy chains
analysis in Thailariti
Annual O&M Cost (million Baht) 148.33 Calculation
O&M Cost per unit (Baht/kWh-Net) 1.38 Calculation
- Annual Electricity Cost (million Baht) 12.66 5% from EGAT price
- Water Cost 62.71 Estimated from 0.550 Baht/kWh-G&ros
- Chemicals Cost 29.65 Estimated from 0.260 Baht/K8vbss
- Contractor Cost 4.17 Estimated from 60man x 300tBay
- Maintenance Cost 19.95 Estimated from 0.175 Bahi®Yoss
- Employee Salary 10.68 Estimation
- Administration Cost of CEC 8.51 Estimation

the time that waste heat is available (the kilruisning).
2 An assumption of annual net power generation igestio kiln utilisation factor.

3 Accessed atttp://www.sjst.psu.ac.th/journal/27-3-pdf/10enepglf

1 Waste Heat Generator (WHG) running factooteEsithe proportion of time during which WHG prodaiegectricity to

The project financial feasibility study shows thia IRR is 7.0% (not including CER revenue) based o
20-year lifetime of the project. The detail caldidn of the IRR is provided in Annex 5.

Sub-step 2d: Sensitivity analysis (only applicabbeoptions Il and 111):

The main revenue of the project comes from the gladdectricity, which varies in proportion of the
electricity price and the amount of electricity geated (which in turn depends on the kiln running
hours), while the operating and maintenance castgmts the largest operating cost of the power
generation in the absence of fuel cost. HoweherQ&M cost would be a significant factor for other
power plant burning fossil fuel or biomass. Withéugl cost, O&M cost is not a significant part that
affect IRR. By varying the electricity price anihkutilisation factor, the IRR will change as imet
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following tables. WHG utilisation factor would hathe same effect as kiln utilisation factor, also
shown below, and its value of 90% is already vegynh Moreover, the sensitivity on the largest jmort
of initial investment cost, machinery (accounted56% of total), is also shown below.

Electricity Unit Price (Baht/kWh)

Optimistic Base Case Pessimistic
+10% +5% 0% -5% -10%
2.60 2.48 2.36 2.24 2.13
IRR 10.8% 8.9% 7.0% 4.9% 2.4%

Kiln Utilisation Factor (%)

Optimistic Base Case Pessimistic
+10% +5% 0% -5% -10%
77.6% 74.1% 70.6% 67.0% 63.5%
IRR 8.6% 7.8% 7.0% 6.2% 5.3%

WHG Utilisation Factor (%)

Optimistic Base Case Pessimistic
+10% +5% 0% -5% -10%
99.0% 94.5% 90.0% 85.5% 81.0%
IRR 8.6% 7.8% 7.0% 6.2% 5.3%

Machinery Cost (million baht)

Optimistic Base Case Pessimistic
-10% -5% 0% +5% +10%
424 448 471 495 518
IRR 8.0% 7.5% 7.0% 6.5% 6.1%

As shown above, with the reasonable variations@ftitical assumptions, the equity IRR of thisjpcd
is still lower than the benchmark of 11.28%. Thesesitivity analyse demonstrate that the resuthef
financial analysis is robust. Likelihood of theiations used for the above sensitivity analysis is
discussed below.

Sensitivity on electricity price

Electricity price in Thailand consist of 3 majorisaie base tariff, Ft and VAT. Since VAT will havo
be passed on to the government thus, VAT is omittelis analysis. Base tariff consists of demand
charge and energy charge, each having a fixedFate.an automatic fuel adjustment cost that also
incorporates the fuel cost. Thus, in reality, dffyill change, not the base tariff, which remains
constant regardless of fuel price fluctuation. haligh, the Ft varies due to changes in fuel costy f
historical record, Ft charges did not change priiqaally in line with the oil price because the ovéjy
of electricity in Thailand is generated from natwas, the price of which is regulated. The Ftrghds
also subject to load management of electricity gaien system. Therefore, it rises periodically do
the load generated from fuel oil- or diesel-fuelfgans.
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The savings from project electricity generation lgdoe subject to the electricity unit price. Thejpct
could be financially feasible if the electricityige is at THB2.63/kWh, 11% higher than the base.cas
Since the Ft is approximately accounted for 30%hefelectricity unit price. The variation of +118f
unit price implies approximately +37% of Ft. Moveo, the base case of Ft used in the sensitivity
analysis is THB0.7175/kWh which was the value attiime the decision was made. This value was
nearly the highest Ft at the time due to high odgs before coming down to THB0.6285/kWh only a
year after when the oil price tumbled. This makeery unlikely that the Ft charge will be susetnat
30% above THBO0.7175/kWh

Sensitivity on kiln utilisation factor

The kiln utilisation factor used in the base caggesented an average of the latest 3 years, 2D0A-2
While it reached the highest point at 74.3% in 208i& level is still below the 10% optimistic case
(77.6%) in the analysis. To meet the benchmakla?8%, the kiln must be continually utilised a#®0
over the project lifetime. The projection of clerkproduction was made before the economic downturn
in 2008, making that projection already too optimis According to the historical record over tlastl

three years prior the project implementation (22087), the average utilisation factor of kilns 4 &nis
only around 71%. Therefore, it is unlikely thag ttlinker production will be sustained at 10% highe
than what were projected.

Sensitivity on WHG utilisation factor

As generally recommended in version Zxfidance on the Assessment of Investment Analysihe
sensitivity analysis should at least cover a raofgel0% and -10%. In this sensitivity analysisT&46
project, it already covers 99% of WHG utilisati@ttor which results in the IRR below the benchmark.
In order to reach the benchmark at 11.28%, the Wikliation factor would have to be 115%, which is
impossible.

Sensitivity on machinery investment cost

To meet the benchmark, the machinery cost in Thait Bhust be at approximately 290 million THB,
which is 39% lower than the cost estimated atithe the decision was made. The machinery cost
constitutes 56% of total project cost and direclyne from an actual amount quoted by the

supplier. Thus, the key variable of this componemin exchange rate. At the time the decision was
made in October 2007, the exchange rate was arbdB@4.17/USD. The lowest rate ever since was
only in early 2008 at THB31.46/USD, an appreciatbihess than 8%. Taking this strongest Thai Baht,
the investment cost would still not reach the ofttiio case. In 2009, the exchange rate is around
THB33.50/USD, making it even more unlikely that tR& would reach the optimistic case.

After the sensitivity analysis it can be concludeal the proposed CDM project activity is unlikédybe
financially/economically attractive.

However, having included the revenue from CER & will be increased to 12.8%, which is over and
above the benchmark of 11.28%, thus making thigptdinancially feasible. Details of IRR calcuitat
is exhibited in Annex 5.

Step 3: Barrier analysis

The project participant has chosen to demonstna@roject additionality through Step 2: Investinen
analysis. Thus, Step 3: Barrier analysis will betconsidered.
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Step 4: Common practice analysis
Sub-step 4a. Analyse other activities similar hetproposed project activity:

There are 4 major cement manufacturers in Thailahih are Siam Cement (SCG), Siam City Cement
(SCCCQC), TPI Polene (TPIPL) and Asia / Jalapratld®@(), accounting for more than 95% cement
production capacity in Thailafid According to an investigation by Thai Cement Miatturers
Association (TCMC), it is revealed that ventingaste heat has always been the common practice of
the industry with only one waste heat recoverypfmver generation installed at one clinker produrctio
line in 1989. This installation is considered gslat plant. No other cement plants have insthllaste
heat recovery power generation since then, whieartt proves that this type of project is not a owm
practice in the cement industry in Thailand.

Other similar projects are being developed in Trall all as a CDM project.
Sub-step 4b: Discuss any similar options that aecurring:

Not applicable as there is no similar project agtigccurring elsewhere in Thailand except the CDM
project activities.

Since the Step 4a and 4b are satisfied can be concluded that the project activitgdslitional.

SCG Cement has seriously considered the benedits tihe CDM as part of the project decisidrable 8
demonstrates the implementation timeline of thggatcactivity.

Table 8 Implementation timeline of the project agty

Incident Date Source

Consideration of CDM benefits 05/10/2007 Internalmo: Approval of the benefits of GHG
emission reductions resulting from installation/dfHG
projects

Approval of project investment by the | 24/10/2007 | Minutes of board of directors meeting
Board of directors, showing
consideration of carbon credit benefits
from the project implementation

Example of discussion with potential 14/03/2008 | Email communication between CEC and ORIX
buyer — Thai ORIX Leasing Co., Ltd.

Example of discussion with potential 13/05/2008 | Email communication between CEC andRIbE*
buyer — Royal Danish Embassy (RDE)

Commitment to an implementation of the21/05/2008 | Supply and engineering contract
project activity (starting date of project
activity as stated in C.1.1)

® http://www.siamcitycement.com/downloads/corporhtéefing/Corporate%20briefing%20Presentation%20-
%?20Challengage%20Ahead.ppt#365,4,Slide 4
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Incident Date Source
Starting CDM PDD preparation / hiring| 03/06/2008 | Authorisation ERM-Siam as a CDM consulta
CDM consultant
Public participation event 30/07/2008 Summary afrav
MDG Carbon Facility Indicative Price | 01/09/2008 | Email from UNDP
Quote
Commencement of the construction of| 01/09/2008 | Project proponent
the project
Approval of EI& report by ONEP 16/09/2008 | ElAreport and its approval letter
Invitation to Sellers Pavilion in Carbon| 07/10/2008 | Email communication between CEC andrAsia
Forum Asia, 12-13 November 2008, Development Bank
Singapore
Engagement of DOE for validation 21/11/2008 Sigaeceptance of quotation
Open for global stakeholder commentg 19/12/2008 | UNFCCC website
for a period of 30 days on UNFCCC (http://cdm.unfccc.int/Projects/Validation/index.ym
website
Starting the 2-day site visit with assigned23/02/2009 | Project proponent
validator team
Receipt of LoA from Thai DNA 23/04/2009  Approvaltdaf the LoA issued by Thai DNA (TGO)

Notes: 1 RDE = Royal Danish Embassy
2 EIA = Environmental Impact Assessment
3 ONEP = Office of Natural Resources and Environnid®téicy and Planning, Ministry of Natural Resows@nd
Environment

\ B.6. Emission reductions: |

| B.6.1. Explanation of methodological choices: |
>>
The equation applied in the estimate of emissiducgons are based on the latest version of apgrove
methodology, AM0024 andiool to calculate the emission factor for an elecicity system and are
summarised iffable 9 below.

Table 9 Summaries of equations applied
Emissions Equations applied Note
AMO0024 Emission
(ver.02.1, EB | factor for
35) electricity
system tool
(ver.02, EB
50)
Emission reductions 1 - -
Project emissions 2,3,4,5,6 - -
Baseline emissions 7 - -
Grid baseline emission - 7,13, 14 Please refer e estimation of emission factor for
factor an electricity systemin Thailand 2007 (DEDE,
2009). The study of the estimation of grid emissig
baseline was carried out in accordance with Annek
12 Methodological tool (Version 01.1Jool to
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Emissions Equations applied Note
AM0024 Emission
(ver.02.1, EB | factor for
35) electricity
system tool
(ver.02, EB
50)

calculate the emission factor for an electricity
system”, approved by the CDM Executive Board
(CDM EB) at its 3% meeting in July 2008.
Although the referred version of the Tool in thedst
is version 01.1, it should be noted that the method
applied in this study is analogous to version 02,
approved at EB 50 meeting in December 2009. Note
that, only grid power plants are included in the
calculation (Option | of Step 2).

Emission factor from | - - Captive power plant is not in the baseline.
identified generation
source

B.6.2. Data and parameters that are available atalidation:

(Copy thistable for each data and parameter)

Data / Parameter: R
Data unit: TJ
Description: Average annual energy consumptiorlinker making process prior to the start

of operation of the project activity.

Source of data used: Siam Cement (Thung Song)L@&b.,

Value applied:
Clinker Production Line Symbol Energy Consumption
1 (Kiln #4) Fs.1 2,476
2 (Kiln #6) Fs.2 7,206
Total Fgs 9,682

Justification of the The data is based on one full year of TS plant cg¢meduction of 2007,
choice of data or which is the most recent year before the projepiémentation.
description of
measurement methods
and procedures
actually applied :

Any comment: -

Data / Parameter: Quinker.B

Data unit: Tonnes

Description: Average annual output of clinker praition prior to the start of operation of
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the project activity.
Source of data used: Siam Cement (Thung Song).@&b.,
Value applied:
Clinker Production Line Symbol Clinker Output
1 (K|In #4) Oclinker,B,l 730,843
2 (K|In #6) Oclinker,B,Z 2,242,686
Total Ouiinker B 2,973,530

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

The data is based on one full year of TS plant cgmpeduction in 2007,
which is the most recent year before the projepiementation.

Any comment:

Data / Parameter: Ecement
Data unit: MWh
Description: Electricity consumption of cement works prior tojact

Source of data used:

Siam Cement (Thung Song)lL@b.,

Value of data applied:

2005 2006 2007
Ecement 392,814 434,428 436,581

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

D

Ecement is electricity consumption of each particular year

Any comment:

B.6.3 Ex-ante calculation of emission reductions:

>>

Emission Reduction

The emission reduction, ERluring a given yearis given by:

ER, = EB, - PE, (1)

Where:

EBy are the baseline emissions in ygaexpressed in tCQO



@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 [YFOE }
¥ ~=

CDM - Executive Board

page 29

PE are the project emissions due to possible fuetwmption changes in the cement kilns, of
the cement works where the proposed project agiivitocated, as a result of the project
activity in yeary, expressed in tCO

ER, EB, PE,
tCO./year tCOulyear tCO./year
54,203 54,203 0
Project Activity

Project emission (RJeis the difference in COemissions from use of fossil fuel in the clinkerjprocess
in cement manufacturing unit, where the projettasg implemented, before and after the project
implementation.

PE, = (El s, — El §)* Ogingeny * COEF g, )

Where:

Elg is the pre-project energy consumption per unipoubf clinker in TJ/tonne of clinker
produced (ie measured before the Project activigsgn operation);

Elpy is theex-post energy consumption per unit output of clinkerdoren yeary, in TJ/tonne of
clinker produced;

COERy,y is the carbon coefficient (tGOJ of input fuel) of the fuel used in the cemeoirks in year
y to raise the necessary heat for clinker produgtion

Odiinker,y is the clinker output of the cement works in aegiyealy.

As suggested in the methodology,,REn be calculated using disaggregated informatkoim equation
(6) below:

]% COEF (6)

clinkerj

PE, =Y AEI, =[O

Where:
i is the index for each clinker production linethe cement plant where the project activity is
being implemented;
AEI; is theex-ante design estimate of the change in the energy copisomof each clinker kiln
in TJ/tonne clinker, due to project implementation.
i* I:)Ey El Py El B OcIinker,y COEFfueI,y**
tCO,/year TJ/t clinker TJ/t clinker t clinker/year tCO,/TJ
1 0 3.39E-03 3.39E-03 730,843 112.00
2 0 3.21E-03 3.21E-03 2,242,686 112.00
Total 0 3.26E-03 3.26E-03 2,973,530 112.00

Note: *Clinker production line 1 and 2 denote Kiln.M@and 6, respectively.
** To ensure the conservativeness of project emis€i®fE ke based on only one fuel type that has the highebboa
coefficient in the concerning year is to be appliegroject emission calculation.
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Since the project activity only recovers the wdstat which would otherwise be vented, and does not
alter the clinker production process, there expechke no change in energy consumption per ungugut
of clinker.

Elg shall be calculated using equation (3) as follow:

F
Blg = o

clinker,B

3

Where:

Fg is the average annual energy consumption, expt@sse], of clinkering process prior to the
start of operation of the project activity. At$t@ne full year of data should be used. If a
year’s worth of pre-Project Activity data is notadable, then the Project Developer should
outline the plan for ensuring conservativenessdasea combination of thex-ante design
estimate of energy consumption plus available nredsdata;

Ociinker s is the average annual output, expressed in toohesnker prior to the start of operation of
the project activity. At least one full year of dathould be used.

i El B FB O(:Iinker,B
TJ/t clinker TJlyear t clinker/year
1 3.39E-03 2,476 730,843
2 3.21E-03 7,206 2,242,686
Total 3.26E-03 9,682 2,973,530

Note: Clinker production line 1 and 2 denote Kiln and 6, respectively.

By the same token, EJ} shall be calculated using equation (4).

F
Elp, =—2 (4)
o Oclinker,y
Where:
Fey is monitored annual energy consumption in a yearpressed in TJ, of clinker making
process;
Odlinker,y is monitored annual output, expressed in a yeartonnes of clinker.
i El Py FP,y Oc:Iinker,y
TJ/t clinker TJlyear t clinker/year
1 3.39E-03 2,476 730,843
2 3.21E-03 7,206 2,242,686
Total 3.26E-03 9,682 2,973,530

Note: Clinker production line 1 and 2 denote Kiln land 6, respectively.
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AMO0024 requires that COEJ, be calculated based on equation (5) as follows:
COEFfud’y _ EFCOZ,fueI,y (5)
NCViyq
Fuel COEFtely | EFco fuely NCViely |
tCOJ/TJ tCOy/tonne TJ/tonne
Fuel ol 77.40 3.13 0.0404
Coal 98.30 2.40 0.0244
Pet coke 97.5( 3.18 0.0327
Lignite (krabi) 101.00 1.70 0.0168
Lignite (burma) 101.0( 1.98 0.0196
Anthracite 98.30 2.53 0.0257
Charcoal 112.0C 1.72 0.0153
Palm fiber 0.00 0.00 0.0147
Saw dust 0.0( 0.00 0.0142
Wood chip 0.00 0.00 0.0142
Rice husk 0.0¢ 0.00 0.0115
Coconut dust 0.00 0.00 0.0124

To ensure the conservativeness of project emis€iOf ke, of each fuel combusted in the clinker
making process is calculated individually and C@igPbased on only one fuel type that has the highest
carbon coefficient in yearis to be applied in project emission calculatidémthis PDD, from the 12

fuel types, charcoal has the highest emission imbefit of 112 t CQTJ and has been used in both kilns,
so that COEfg,yin this calculation is 112 t C£XJ for both kilns.

Baseline Emissions
The baseline emissions during given ygare calculated as:

EBy = EGCP,y * EFEIec,y + E(';Grid,y * EI:Grid,y (7)
Where:
EGcp,y is the electricity supplied from the project &it}i to the cement plant, expressed in MWh;
EFgiecy is the emissions factor of the baseline eletyr®iipply source, expressed as GOVh. If

in the baseline scenario electricity is suppliemtfithe grid, then Bk is the emission
factor of the grid — E&iq,, if electricity is supplied from the identified egific captive
power generation source, thenggf; is the emission factor of it — Efivey
EGgriay is the electricity supplied from the project &itji to the grid, expressed in MWh;
EFsridy is the emissions factor of the electricity gaapressed as tGOIWh.

In the baseline scenario of TS46 Project, the plentand for electricity is met by grid electriciétypply.
Thus, Elecyis the emission factor of the grid, &ky. Since all the electricity produced from the
project activity will be supplied to the cement Wsrthere will be no electricity supplied from the
project activity to the grid, ie E§q,y = 0.
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EBy EGCP,y EFEIec,y EGGrid,y EI:Grid,y
tCO./year MWh tCO./MWh MWh tCO./MWh
54,203 107,184 0.5057 0 0.5057

The grid baseline emission factor (&) is referred tdrhe estimation of emission factor for an

electricity systemin Thailand 2007 which has been carried out by Bureau of Energye&e$,

Department of Alternative Energy Development anficieincy (DEDE), Ministry of Energy of Thailand,
in accordance with version 01.1Bbol to calculate the emission factor for an elecicity system
approved by the CDM Executive Board on EB 35 megtilthough the referred version to calculate the
emission factor for an electricity system in thedstis version 01.1, it should be noted that théhoe
applied in this study is analogous to version OthefTool, approved at EB 50 meeting in December

2009.

Leakage

According to version 02.1 of AM0024, even thouge goject activity could lead to some plausible
leakages — ie construction and fuel handling incitr@ext of electric sector projects, they are igdgke
and can therefore be ignored.

| B.6.4 Summary of the ex-ante estimation of emissiageductions:

>>
The ex-ante estimation of emission reductions for all yearshaf crediting period is summarised in the
table below.
Es_t Imation pf Estimation of Estimation of Estlmatlo_n O.f
Year ACIEEE GG baseline emissions| leakage (tonnes of °"e“"!” emission
emissions (tonnes (tonnes of CQ e) CO, €) reductions (tonnes
of CO, e) 2 of CO, e)

2010 (7 m) 0 31,779 0 31,779
2011 0 54,203 0 54,203
2012 0 54,203 0 54,203
2013 0 54,203 0 54,203
2014 0 54,203 0 54,203
2015 0 54,203 0 54,203
2016 0 54,203 0 54,203
2017 0 54,203 0 54,203
2018 0 54,203 0 54,203
2019 0 54,203 0 54,203

2020 (5 m) 0 22,423 0 22,423

Total

(tonnes of

COe) 0 542,029 0 542,029
| B.7 Application of the monitoring methodology and @scription of the monitoring plan: |
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| B.7.1. Data and parameters monitored:

(Copy thistable for each data and parameter)

Data / Parameter: By

Data unit: TJ

Description: Energy of the fuel used in clinker imgkprocess in year

Source of data to be | On-site measurement

used:

Value of data applied

for the purpose of Fuel Type Line 1 Line 2 Total

calculating expected Fuel oil 51 55 106

emission reductions in Coal 960 4,876 5,836

section B.5 Pet coke 792 498 1,291
Lignite (krabi) 215 162 377
Lignite (burma) 80 265 345
Anthracite 0 51 51
Charcoal 155 152 308
Palm fiber 1 52 53
Saw dust 4 514 518
Wood chip 213 372 585
Rice husk 4 160 164
Coconut dust 1 48 49

Total 2,476 7,206 9,682

Note: Clinker production line 1 and 2 denote Kiln and 6, respectively.

Description of
measurement methods
and procedures to be
applied:

The energy of each fuel type consumed in the clinkeking process must bé
calculated from the amount of fuel (mass or volumeltiplied by its net
calorific value (NCV). The amount of fuel consunstuld be measured an
recorded on daily basis using weigh feeder with taan 3% error while the
sample of each type of fuel used should be takémat once a day to
measure the NCV. The record is to be archivedimootsly for 10+2 years
in paper/electronic format starting from the como@nent of the crediting
period.

This task will be performed by the Production Déypent. For roles and
responsibility, and internal procedure for datdemtion, please refer to
Annex 4.

QA/QC procedures to
be applied:

Any direct measurements with mass or volume meitettse plant site should
be cross-checked with an annual energy balancéstbased on purchased

guantities and stock changes. The monitoring egeiifprshould be calibrated
according to manufacturer’'s recommendation on yd#asis. The uncertaint
of this data is considered low.

Any comment:

| Data / Parameter: |

Qlinker,v
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Data unit;

tonnes

Description:

Annual production of clinker after ilmmentation of project

Source of data to be
used:

On-site measurement

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Clinker Production Line Symbol Clinker Output
1 (KI'n #4) Qlinkerv 1 730,843
2 (Kiln #6) Quinker.y.2 2,242,686
Total Oclinkerv 2,973,530

Description of
measurement methods
and procedures to be
applied:

The clinker produced from the clinker productiongess is generally not

5 weighed directly due to its high temperature. Thmmon practice of cement
industry is to calculate the amount of clinker pratibn from the raw material
input because the chemical reaction of the clipkeduction has been fully
understood and the chemical composition and amafugdch raw material
feed are measured with high level of accuré@cy,% of full scale (Max 2 %
stop machine)Clinker output must be continuously monitored anthmarised
in a daily report. All the recorded data will bemually/electronically during,
and 2 years beyond, the crediting period.

This task will be performed by the Production Déypent. For roles and
responsibility, and internal procedure for datdesion, please refer to Anne
4

QA/QC procedures to
be applied:

Although the amount of clinker production is nateditly weighed, the amoun
of clinker used for cement production or sold isghed directly. Thus, the
amount of clinker production calculated by the mdthescribed above can by
cross-checked with the amount of clinker used &edchange in clinker stock
All the weighing equipment will be calibrated evé&rynonths. The uncertain
of this data is considered low.

t

Any comment:

Data / Parameter: NCVisely
Data unit: TJ/ tonne
Description: Net calorific value (energy contergy pnass or volume unit of a fuel used in

clinker making process in yegr

Source of data to be
used:

On-site measurement

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Fuel Type Symbol NCV
Fuel oll NCVFO y 0.040
Coal NCVoaly 0.024
Pet coke NCVokey 0.033
Lignite (krabi) NCMgnite Ky 0.017
Lignite (burma) NCVanite by 0.020
Anthracite NCVinthracite.y 0.026
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Charcoal NCVharcoaly 0.015
Palm fiber NCVaim.y 0.015
Saw dust NCVausty 0.014
Wood chip NCVoody 0.014
Rice husk NCWusky 0.012
Coconut dust NCMusty 0.012

Description of
measurement methods
and procedures to be
applied:

5 NCV for the calculation of f5 and taken once a month for the calculation o

Sample of each fuel used should be taken at le&st @ day to measure the

COERyey. The measurement shall be undertaken accorditigeto
international standard. Equipment accuracy7is Cal/gm. The record is to bg
archived in paper/electronic format for 10+2 ydans start of crediting
period.

This task will be performed by the Production Déypent. For roles and
responsibility, and internal procedure for datdestion, please refer to Anne
4

D

QA/QC procedures to
be applied:

The measurement equipment — the bomb calorie metdt be calibrated
every 2 months

The domestic values provided annually by the Diepemt of Alternative
Energy Development and Efficiency (DEDE), MinistifyfEnergy, can be use
for cross-checking purpose. Otherwise, the abowéoreed data source
should be used for estimate the emission reducfldre uncertainty of this
data is considered low.

Any comment:

Data / Parameter: EFco2fuely
Data unit: tCQ/tonne of fuel
Description: Emission factor of fuel used in clinkgoduction

Source of data to be
used:

On-site measurement

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Fuel Type EFcos fuely |
Fuel oil 3.13
Coal 2.40
Pet coke 3.18
Lignite (krabi) 1.70
Lignite (burma) 1.98
Anthracite 2.53
Charcoal 1.72
Palm fiber 0.00
Saw dust 0.0d
Wood chip 0.00
Rice husk 0.0Q
Coconut dust 0.0
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Description of

measurement methods

and procedures to be
applied:

This emission factor shall be calculated basedenaboratory measurement
5 of % carbon in each type of fuel, which might beypded with fuel upon
purchase or measured on-site on a monthly basigssion factor of biomass
is zero since it is carbon neutral. The record ise archived in
paper/electronic format for 10+2 years from stéxtrediting period.

This task will be performed by the Production Déypent. For roles and
responsibility, and internal procedure for datdesion, please refer to Anne
4

QA/QC procedures to
be applied:

The measurement equipment should be calibrateddingado manufacturer’s
recommendation on yearly basis.

The IPCC default values can be used for cross-ahggkirpose. Otherwise,
the abovementioned data source should be usedtiorate the emission
reduction. The uncertainty of this data is congddow.

Any comment:

Data / Parameter: EGepy
Data unit: MWh
Description: Electricity supplied from the projexttivity to the cement plant

Source of data to be
used:

On-site measurement

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

107,184

Description of
measurement methods
and procedures to be
applied:

The electricity supplied to the cement plant mestbntinuously measured,
5 using electricity meter, with record taken dailig shall be net electricity
after the power plant own use. The data is teeberded and archived
electronically during, and 2 years after, the diediperiod.

An operational staff of WHG Cell will be in chargéelectricity measuremen
and monthly reports will be reviewed by WHG EngineEor roles and
responsibility, and internal procedure for datdemtion, please refer to Anne
4

QA/QC procedures to
be applied:

The meter should be calibrated annually by aceeddigency. Backup
electricity meters are recommended in case the mater is out of order, as
well as for cross-checking. The uncertainty of ttiéta is considered low.

Any comment:

The value applied in the calculati®thie net electricity generation estimate
based on the generating capacity of the power géorer

Data /Parameter: EGsriay
Data unit: MWh
Description: Electricity supplied from the projexttivity to the grid
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Source of data to be
used:

On-site measurement

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

0

Description of

measurement methods

and procedures to be
applied:

Continuously

D

QA/QC procedures to
be applied:

Any direct measurements with mass or volume meietise plant site should
be cross-checked with an annual energy balancéstbased on purchased
gquantities and stock changes.

Any comment:

There is no plan to supply any eleityriproduced from the project activity tg
the grid. All will be used within the cement works

Data / Parameter: EFsridy
Data unit: tCQMWh
Description: Emissions factor of the electricitydgr

Source of data to be
used:

The estimation of emission factor for an electricity systemin Thailand 2007
(DEDE, 2009)

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

0.5057

Description of
measurement methods
and procedures to be
applied:

The emission factor of the electricity grid shadl dbtained from a reliable loc
5 source, otherwise calculated on a yearly basigyubia latest publicly availabl
information.

11

QA/QC procedures to
be applied:

The emission factor of the electricity grid shobklcross-checked with
previous calculation to ensure data consistency.

Any comment:

This parameter can be referred agEfusimpie yin ToOI to calculate the
emission factor for an electricity system(version 02).

Data / Parameter: FGy
Data unit: Mass or unit volume
Description: Amount of fossil fuel typeconsumed in the project electricity system in ye

y (referred in version 02 d@fool to calculate the emission factor for an
electricity system

Source of data to be
used:

Please refer tdhe estimation of emission factor for an electricity systemin
Thailand 2007 (DEDE, 2009).

Value of data applied
for the purpose of
calculating expecte
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emission reductions in
section B.5

Description of

measurement methods for the relevant year.

and procedures to be
applied:

For Simple OM, data shall be monitored annuallyirduthe crediting period

For BM, data shall be monitored annuadiypost.

QA/QC procedures to
be applied:

Any comment:

The study of the estimation of gridssion baseline was carried out in
accordance with Annex 12 Methodological tool (Vensd1.1)Tool to
calculate the emission factor for an electricity sstem”, approved by the
CDM Executive Board (CDM EB) at its 83neeting in July 2008. Although
the referred version dfool to calculate the emission factor for an
electricity systemin the study is version 01.1, it should be noteat the
method applied in this study is analogous to ver§id of the Tool, approved
at EB 50 meeting in December 2009. Note that, grity power plants are
included in the calculation (Option | of Step 2).

The data employed ifhe estimation of emission factor for an electricity
systemin Thailand 2007 (DEDE, 2009) was based on the DEDE annual rep
“Electricity Power in Thailand 2007”

Data / Parameter: NCV,,
Data unit: GJ / mass or volume unit
Description: Net calorific value (energy contentfassil fuel typei in yeary (referred in

version 02 ofT ool to calculate the emission factor for an elecicity system)

Source of data to be
used:

Please refer tdhe estimation of emission factor for an electricity systemin
Thailand 2007 (DEDE, 2009).

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Description of

measurement methods

and procedures to be
applied:

For Simple OM, data shall be monitored annuallyrduthe crediting period
for the relevant year.

For BM, data shall be monitored annuadky/post.

QA/QC procedures to
be applied:

Any comment:

The study of the estimation of gridssion baseline was carried out in
accordance with Annex 12 Methodological tool (Vensd1.1)Tool to
calculate the emission factor for an electricity sstem”, approved by the
CDM Executive Board (CDM EB) at its 83neeting in July 2008. Although
the referred version dfool to calculate the emission factor for an
electricity systemin the study is version 01.1, it should be noteat the

method applied in this study is analogous to ver§id of the Tool, approved

ort
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at EB 50 meeting in December 2009. Note that, grity power plants are
included in the calculation (Option | of Step 2).

The data employed ifhe estimation of emission factor for an electricity
systemin Thailand 2007 (DEDE, 2009) was based on the DEDE annual rep
“Electricity Power in Thailand 2007”

Data / Parameter: ERcoziy
Data unit: tCQGJ
Description: CQemission factor of fossil fuel type i in yeatreferred in version 02 of

Tool to calculate the emission factor for an elecicity system)

Source of data to be
used:

Please refer tdhe estimation of emission factor for an electricity systemin
Thailand 2007 (DEDE, 2009).

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Description of

measurement methods

and procedures to be
applied:

For Simple OM, data shall be monitored annuallyrduthe crediting period
for the relevant year.

For BM, data shall be monitored annuadkypost.

QA/QC procedures to
be applied:

Any comment:

The study of the estimation of gridssion baseline was carried out in
accordance with Annex 12 Methodological tool (Vensd1.1)Tool to
calculate the emission factor for an electricity sstem”, approved by the
CDM Executive Board (CDM EB) at its 83neeting in July 2008. Although
the referred version &fool to calculate the emission factor for an
electricity systemin the study is version 01.1, it should be noteat the
method applied in this study is analogous to ver§id of the Tool, approved
at EB 50 meeting in December 2009. Note that, grity power plants are
included in the calculation (Option | of Step 2).

The data employed ifhe estimation of emission factor for an electricity
systemin Thailand 2007 (DEDE, 2009) was based on the DEDE annual rep
“Electricity Power in Thailand 2007”

Data / Parameter: EG
Data unit: MWh
Description: Net electricity generated and deligei@the grid by all power sources serving

the system, not including low-cost / must-run poplants / units, in year
(referred in version 02 dfool to calculate the emission factor for an
electricity system

Source of data to be

used:

Please refer tdhe estimation of emission factor for an electricity systemin

Thailand 2007 (DEDE, 2009).
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Value of data applied
for the purpose of
calculating expected

emission reductions in

section B.5

Description of

For Simple OM, data shall be monitored annuallyrduthe crediting period

measurement methods for the relevant year.

and procedures to be
applied:

For BM, data shall be monitored annuadky/post.

QA/QC procedures to
be applied:

Any comment:

The study of the estimation of gridssion baseline was carried out in
accordance with Annex 12 Methodological tool (Vensd1.1)Tool to
calculate the emission factor for an electricity sstem”, approved by the
CDM Executive Board (CDM EB) at its 83neeting in July 2008. Although
the referred version dfool to calculate the emission factor for an
electricity systemin the study is version 01.1, it should be noteat the
method applied in this study is analogous to ver§id of the Tool, approved
at EB 50 meeting in December 2009. Note that, grity power plants are
included in the calculation (Option | of Step 2).

The data employed ifhe estimation of emission factor for an electricity
systemin Thailand 2007 (DEDE, 2009) was based on the DEDE annual rep

“Electricity Power in Thailand 2007”

B.7.2 Description of the monitoring plan:

>>

The organisation chart of CEC for TS waste heatgrayeneration unit is shown below.
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Manégéhg:Diréctpr: i

| General Manager

Operation TS Administration ‘

— Cell Head * 1 Engineer * 1
— Operator * 4

| Administrator * 1
— Attendant * 4

At TS, there will be at least 1 operator and lrettéat working at the power plant at all time. The
attendant, under the supervision of the operatitirbe/responsible for recording the required datd
coordinating with the cement plant operation uoitdlinker production data. Daily report will be
produced and approved by the cell head. The ealll lwill also have the responsibility of consolidgt
and report monthly data to the general manager mactth. Before the production of monthly report,
the cell head should undertaken an internal chétikeodata provided. All the data should be stoned
electronic format with data backup performed ast@mce a week.

CEC is currently developing an operation manuakwhwill provide greater details of roles and
responsibility of each staff, reporting format, @& procedure, etc.

In addition, since this project is very new to tenent sector in Thailand and the major equipmenets
sourced from overseas, an extensive training prnogiafor CEC staff is required. CEC will set up a
WHG Project Training Team to be trained at the lsinrgement plant of the contractor for 3-4 weeks.
The training mainly covered the operation and negiahce of the waste heat recovery project, asasell
safety knowledge. When the Training Team comek,libey will also have an on-site training for
another 2 months, covering the project commissppieriod.

B.8 Date of completion of the application of the beeline study and monitoring methodology
and the name of the responsible person(s)/entity&§

>>
Date of completing of this baseline section: 152020

Name of person/entity determining the baseline: ERlm Co., Ltd.
Nontaya Krairiksh

ERM-Siam, Co Ltd
17" floor, Wave Place Building
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‘ Cl1 Duration of the project activity:

\ C.1.1. Starting date of the project activity

>>

The supply and engineering contract between thegrproponent and technology provider was signed
on 21/05/2008, which is defined as the starting @&the project activity, and the real constructio

started on 01/09/2008.

\ C.1.2. Expected operational lifetime of the projetcactivity:

> T/
20 years 00 month

\ C.2 Choice of the_crediting periodand related information:

SO
Fixed crediting period.

‘ C.2.1. Renewable crediting period

\ C.2.1.1. Starting date of the first crediting_period:

-
Not applicable

‘ c.2.1.2. Length of the first_crediting period

- /=
Not applicable

\ C.2.2. Fixed crediting period

‘ C.2.2.1. Starting date:

>>
01/06/2010 or the date of registration by the CDB/ #hichever is later

| C.2.2.2. Length:

>>
10 years 0 month
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SECTION D. Environmental impacts

>>

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

>>

The waste heat recovery project requires an ElAabse it is an alteration of the existing cememtpla
The EIA report was completed in August 2008 andbesn approved by the Office of Natural
Resources and Environmental Policy and Planningd®NMinistry of Natural Resources and
Environment, on 16 September 2008.

In this report, there are 4 environmental aspéetsdould be affected from the project activities.

1.

Air pollution — Since the project activity will not have any adtéons on fuel consumption of

the cement works, after the implementation of tlugget activity, there will be no change in this
aspect.

Wastewater
o Domestic wastewater from the staff consumption is expected to incrées® 26.9 niday
to 27.5 nday.
o Processwastewater includes wastewater from boilers, cooling towed agverse osmosis
(RO) system.
Waste
o Domestic and office waste is expected to increase from 384.8 kg/day to 3Rg/8ay.
¢ Industrial waste, generated from the project activity, includes rheame filters and used oil.

Noise —Additional equipment such as air compressor, btptuebine, boilers and cooling tower
may cause nuisance.

D.2.

Party, please provide conclusions and all references $apport documentation of an environmental

If environmental impacts are considered signitant by the project participants or the host

>>

Even though the environmental impacts are congideoe significant, it is also stated in the EIA abo
procedures in lessening the impacts as follows:

1.
2.

Air pollution — There will be no change in this aspect.

Water treatment — The wastewater from the domestic consumptiohbgiltreated in the plant’s
existing septic tank. The wastewater from the eamtactivities will be treated in an anaerobic
filter tank, with 92.6% efficiency. An effluent thi a BOD (Biological Oxygen Demand) of 20
mg/litre will be discharged to the nearby canahe Tvastewater from project activities (1,220.64
m°/day) will be directed to the plant’s existing dragje system, passing through a grease trap
before being channelled to the 200,000ratention pond. The treated water from the psnd i
be recycled and thus none will be discharged irdteveourses.

Waste management- The TS plant has settled a number of 200-lithdish bins around the
plant area are divided into two types: one for galndomestic waste and the other for recyclable
waste. For the industrial waste, it is to be shrpled and labelled separately and properly.
Both the domestic and industrial then will be bumthe plant’s existing incinerator.



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 I'YFCOE #

CDM - Executive Board

4.

page 44

Noise

e Sources: Additional equipment such as air compressor, biptuebine, boilers and cooling
tower are designed to have the noise level at §8d& 1-m distance. Preventive
maintenance programme for the equipment is appliddreover, once the project is in full
implementation, noise contour will be conductedrider to identify specific areas where
noise-preventive equipment is required, thus legathrother procedures in preventing noise
pollution.

o Receptors: Signs will be put properly where noise level i85 dB(A) while protective
equipment will be all set. The staff working iretbar-piercing areas is strictly required to
use personal protective equipment (PPE), ie egs@nd ear muffs. Besides, regulations
on PPE application are strongly recommended.

SECTION E. Stakeholders’comments |

>>

| E.1.

Brief description how comments by local stakeholderhave been invited and compiled: |

>>

The process by which comments by local stakeholdassreceived is through public participation event
It was conducted at Thung Song Cement Plant, Weldiye30 July 2008, 9:00-12:00. A list of
participating organisations is shown below:

Nakhon Si Thammarat Provincial Industry Office
Thung Song District Office

Teewang Sub-district Administration Organisation
Teewang District Municipal Office

Baan Kang Pla Health Centre

Teewang community leaders

A few selected pictures at the public participawent are shown iRigure 8.

Figure 8 Public Participation Event at Thung Songl&nt, 30" July 2008
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The main objectives of the public participation mvare:
e To disseminate information about implementatioMG project, its benefits and safety
procedures;
e To demonstrate information on Clean Developmentidasm (CDM); and
e To receive further recommendations and to responth@issues of public concerns.

E.2. Summary of the comments received:

>>

The issues of concerns from the participants dutiegpublic participation event, and responses ff@&n
plant had been summarised and shown below:

Issue #1 (Deputy to Thung Song District SheriBBeside the WHG project, does the TS plant use any
other alternative sources of energy eg solar eeldswind turbine?

Response: The SCG Cement has been seriously cedcabout, and recently had pilot projects of,
alternative fuels. The TS plant itself has uttisslar energy as a pilot project and installed
wind turbines at the mine.

Issue #2 (Deputy to Thung Song District Sheritjow would the plant utilise the 20 MW of electricit
from the project? And how much would it requirelgidnal electricity from the grid?

Response: The electricity generated from the ptagemonsidered clean energy and will be used to
replace approximately 20% of electricity supplieahfi the national grid.

Issue #3 (Engineer [level 7], Nakhon Si Thammaraviacial Office of Industry): Why did the plant
choose the technology from China?

Response: The WHG system has actually been inteatliac 20 years but its investment was relatively
high. In the past 5 years, Chinese governmentdmgated any newly-built cement
production line must employ the WHG technology.n§equently, this technology has been
improved to a great extent in China. Thus, we haueefforts in gathering information and
learning the technology till we quite believe ir tBhinese technology.

Issue #4 (Engineer [level 7], Nakhon Si Thammaravidcial Office of Industry): Would the
surrounding communities benefit from the implem#ataof the project?
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Response: There is potential in providing lightte communities, as well as other kinds of public
benefits. Thus, it is subject to continuationha# electricity generated from the project.

Issue #5 (Deputy Mayor, Teewang Sub-district Mypatity): Is there any risk from the implementation
of the WHG project?

Response: Our plant will have a periodically abglig third party. The project itself has alsoatisd
safety valves. Moreover, the system is considareav pressure system, 10 bar, as compared
to power plants with pressure of 40 bar.

At the end, the meeting participants have agredth@mnecovery and utilisation of the waste heattier
cement production lines of TS plant.

E.3. Report on how due account was taken of any commentsceived:

>>
Please refer to the responses in Section E.2.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Organization: Cementhai Energy Conservation Cal, Lt
Street/P.O.Box: Siam Cement Road
Building: No.1, 18 Floor

City: Bangsue, Bangkok
State/Region:

Postfix/ZIP: 10800

Country: Thailand
Telephone: +662 586 5684
FAX: +662 586 3098
E-Mail: kriengks@scg.co.th
URL: http://www.scg.co.th
Represented by: Kriengkrai Suksankraisorn
Title: General Manager
Salutation: Dr.

Last Name: Suksankraisorn
Middle Name:

First Name: Kriengkrai
Department: Energy

Mobile: +6689 967 6114
Direct FAX: +662 586 3098
Direct tel: +662 586 5684
Personal E-Mail: kriengks@scg.co.th
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

There is no public funding from annex | countriegalved in this project.
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Parameter Symbol Value Unit Source Note

Data available at validation

Pre-project energy consumptionFg ; 2,476 TJlyear CEC Calculated from 2007

of clinker production line 1 data

(Kiln #4)

Pre-project energy consumptionFg » 7,206 TJlyear CEC Calculated from 2007

of clinker production line 2 data

(Kiln #6)

Total pre-project energy Fgs 9,682 TJlyear Calculated

consumption of clinker

production

Average output of clinker Ovclinker,,1 730,843 tonnes/year CEC 2007 data

production line 1 (Kiln #4) in

the baseline

Average output of clinker Ociinker 8,2 2,242,686 tonnes/year CEC 2007 data

production line 2 (Kiln #6) in

the baseline

Average total output of clinker Ogjnkers 2,973,530 tonnesl/year Calculated

in the baseline

Data to be monitored

TS4 Annual fuel oil energy Feroy.1 51 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual coal energy Fe coaly,1 960 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual petrol coke energy Fe coke,y,1 792 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual lignite (Krabi) Fp jignite_ky.1 215 TJ CEC, 2007 Calculated from

energy consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual lignite (Burma) Fp jignite_b.y,1 80 TJ CEC, 2007 Calculated from

energy consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual anthracite energy  Fp anthracite,y, 0 TJ CEC, 2007 Calculated from

consumption in yeary 1 data amount of fuel
consumed and its
NCV

TS4 Annual charcoal energy  Fp charcoal,y,1 155 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
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Parameter Symbol Value Unit Source Note
consumed and its
NCV

TS4 Annual palm fiber energy  Fe paim,y.1 1 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual saw dust energy  Fp squsty,1 4 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual wood chip energy  Fp wood,y,1 213 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual rice husk energy  Fp ihusky.1 4 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual coconut dust Fp cdusty,1 1 TJ CEC, 2007 Calculated from

energy consumption in year y data amount of fuel
consumed and its
NCV

TS4 Annual energy Fpy1 2,476 TJllyear CEC, 2007 Assumed Fy 1= Fg1.

consumption in year y data There would be no

change in fuel
consumption in the
plant production

process.

TS6 Annual fuel oil energy Feroy,2 55 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual coal energy Fp coaly.2 4876 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual petrol coke energy Fp coke,y.2 498 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual lignite (Krabi) Fe jignite_ky,2 162 TJ CEC, 2007 Calculated from

energy consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual lignite (Burma) Fe jignite_b.y,2 265 TJ CEC, 2007 Calculated from

energy consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual anthracite energy  Fe anthracitey, 51 TJ CEC, 2007 Calculated from

consumption in year y 2 data amount of fuel
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Parameter Symbol Value Unit Source Note
consumed and its
NCV

TS6 Annual charcoal energy  Fp charcoaly.2 152 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual palm fiber energy  Fe paimy.2 52 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual saw dust energy  Fp squsty,2 514 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual wood chip energy Fp yo0dy.2 372 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual rice husk energy  Fp ihusky.2 160 TJ CEC, 2007 Calculated from

consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual coconut dust Fp cdusty.2 48 TJ CEC, 2007 Calculated from

energy consumption in year y data amount of fuel
consumed and its
NCV

TS6 Annual energy Fey.2 7,206 TJlyear CEC, 2007 Assumed Fy,= Fg .

consumption in year y data There would be no
change in fuel
consumption in the
plant production
process.

Annual output of clinker Ociinker,y,1 730,843 tonnes/year CEC Assumegh@ y.1=

production line 1 (Kiln #3) in Oclinker,3,2: There would

yeary be no change in the
plant's cement
production

Annual output of clinker Ociinker,y,2 2,242,686 tonnes/year CEC Assumedh@y.2=

production line 2 (Kiln #4) in Oclinker,3,> There would

yeary be no change in the
plant's cement
production

Annual output of clinker in year Ogjner,y 2,973,530 tonnesl/year CEC Assumeg@y =

y Ociinker,s- There would
be no change in the
plant's cement
production

Net calorific value of fuel oil NCVeo, 0.040 TJ/tonne CEC, 2007

used in year y data

Net calorific value of coal used NGy 0.024 TJ/tonne CEC, 2007
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Parameter Symbol Value Unit Source Note

inyeary data

Net calorific value of petrol NCVcokeyy 0.033 TJ/tonne CEC, 2007

coke used in year y data

Net calorific value of lignite NCViignite_k, 0.017 TJltonne CEC, 2007

(Krabi) used in year y v data

Net calorific value of lignite NCViignite_b, 0.020 TJ/tonne CEC, 2007

(Burma) used in year y v data

Net calorific value of anthracite NCV anthracit 0.026 TJ/tonne CEC, 2007

used in year y ey data

Net calorific value of charcoal NCV¢narcoal, 0.015 TJ/tonne CEC, 2007

used in year y v data

Net calorific value of palm fiber NCVyam,y 0.015 TJ/tonne CEC, 2007

used in year y data

Net calorific value of saw dust NCVgqysty 0.014 TJ/tonne CEC, 2007

used in year y data

Net calorific value of wood chip NCVyeqy 0.014 TJ/tonne CEC, 2007

used in year y data

Net calorific value of rice husk NCVinysky 0.012 TJ/tonne CEC, 2007

used in year y data

Net calorific value of coconut  NCV qusty 0.012 TJ/tonne CEC, 2007

dust used in year y data

CO, emission factor per unit of EFcozroy 3.13 tCQ/tonne Calculated from

energy fuel oil used in year y COEF =98.30t
CO,/TJ, IPCC 2006
Table 2.2

CO; emission factor per unit of EFcoy,coaly 2.40 tCQltonne Calculated from

energy coal used in year y COEF=97.50t
CO,/TJ, IPCC 2006
Table 2.2

CO; emission factor per unit of EFco cokey 3.18 t CQ/tonne Calculated from

energy petrol coke used in year COEF=77.401t

y CO,/TJ, IPCC 2006
Table 2.2

CO, emission factor per unit of EFcoy,ignite_ 1.70 t CQ/tonne Calculated from

energy lignite (Krabi) used in COEF =101t CgTJ,

yeary IPCC 2006 Table 2.2

CO, emission factor per unit of EFcoy,ignite_ 1.98 t CQ/tonne Calculated from

energy lignite (Burma) used in COEF =107t CgTJ,

yeary IPCC 2006 Table 2.2

CO, emission factor per unit of EFcoz anthrac 2.53 tCQltonne Calculated from

energy anthracite used in year Yie, COEF =101t CgTJ,
IPCC 2006 Table 2.2

CO, emission factor per unit of EFcoz charcoa 1.72 t CQftonne Carbon neutral

energy charcoal used inyeary

CO, emission factor per unit of EFco; caimy 0.00 tCQf/tonne Carbon neutral

energy palm fuber used in year
y
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Parameter Symbol Value Unit Source Note
CO; emission factor per unit of EFcop squsty 0.00 tCQfltonne Carbon neutral
energy saw dust used in year y
CO; emission factor per unit of EFcozwood,y 0.00 tCQfltonne Carbon neutral
wood used in year y
CO, emission factor per unit of EFcoz rusky 0.00 tCQ/tonne Carbon neutral
rice husk used in year y
CO, emission factor per unit of EFco cqusty 0.00 tCQ/tonne Carbon neutral
coconut dust used in year y
Electricity supplied from the EGcp,y 107,184 MWh CEC Calculation
project activity to the cement
plant
Emissions factor of the baselineEFg,y 0.5057 tCQMWh ERtiecy = EFRsriay
electricity supply source
Electricity supplied from the EGarigy 0 MWh CEC There would be no
project activity to the grid electricity supply to

the grid.
Emissions factor of the EFcriay 0.5057 tCG@MWh The estimation of
electricity grid emission factor for an

electricity system in
Thailand 2007
(DEDE, 2009)
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Annex 4

MONITORING INFORMATION

ROLES AND RESPONSIBILITY IN MONITORING

Monitoring implementation requires support from pamembers of the organisation. Thus, as the
project proceeds to the operation stage, monitagggirements need to be communicated across the
organisation. Following list presents differentdaperformed by each cell/division of the organdat

1. Technical/engineering/maintenance department

1.1 WHG Cells

(0]

(0]

(o]

Measuring/monitoring electricity generation frone #WHG and electricity supplied to
cement plant;

Monitoring equipment calibration and maintenanceas of the Standard
Operation/Maintenance Procedure; and

Data archiving and recording during the creditiegi@d plus 2 years after the end of
crediting period.

1.2 Cement Production Department

(o]

Measuring data related to fuel consumption andkeliproduction such as calorific
value of fuel used in clinker production, annuatrgy (fuel) consumption of clinker
making process and annual production of clinkegrgitoject implementation etc.
Further details would be elaborated in the subsgestion.; and

Data archiving and recording during the creditiegi@d plus 2 years after the end of
crediting period

1.3 Plant CDM Coordinator
Selected Plant CDM coordinator will lead and cooatie CDM activities with two
abovementioned departments in the cement plarg. r@$ponsibility covers supervision for:

(0]

(o]

(0]

(o]

0

(o]

Monitoring equipment compliance check, ensuring ihstrumentations and devices are
available and properly suited to perform its fuoetfor emission reduction monitoring;
Development, execution, analysis and improvemetheStandard (CDM)
Monitoring/Reporting Procedures;

Deployment of the procedures through trainingsugng that these procedures are fully
complied with the Standard Monitoring/Reporting é&dures;

Communication and coordination between and amorlgpteudepartments in the plant
to disseminate CDM related information;

Consolidating monitored parameters from other depants and conducting emission
reduction calculation and reporting; and

Liaison with a DOE during the verification.

2. Accounting/Sales/Purchasing Department

Reconciling and consolidating data obtained fronmiteving with those from other sources. For
example, crosscheck electricity meters againssathereceipts issued by an electric utility.
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Recording of this kind of reconciliation is requiras DOE may request for such information during
verification

PROCEDURE FOR DATA COLLECTION

Data from the plant monitoring equipment is displdyn the control room. The control room operator
logs data, including data errors and/or equipmaihire, and submit daily log sheet to a WHG CelaHe
for approval. Approved by the WHG Cell Head, tladydlog sheets will be summed up on monthly
basis and signed by the Cell Head before beingey@u/to Dr. Kriengkrai Suksankraisorn, a CDM
manager, who is responsible for consolidating migimport and calculation of emission reduction.
Subsequently, emission reductions and monthly susndata spreadsheet will be disseminated to all
relevant parties. The procedure for collection ssabrd of data is illustrated in the figure below.

Figure A4-1  Flow chart shows procedure of data cadtion

Management

WHG Cell Head CDN Manager

Other Parties

Control Room Operator ) o
Across Organization

Hard copies of the daily records are checked agmksi by the Cell Head prior to being stored infilee
Electronic copies of the spreadsheets are storékdeocomputer system and the monthly report is
emailed to the CDM management team.

PROCESS FLOW DIAGRAM

As the project approaches monitoring stage, ieiessary for project developer to check the auéithab
of equipments and instrumentation. This can béeaeld by naming and labelling those equipments
required to be installed. Process flow diagraropaganied with equipments names and labels, allows
project developer to easily refer and identify @guents onsite as well as to take benefit for
documentation purpose. The process flow diagraim maming and labelling system should, at
minimum, indicate:
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e Major machines with a name; and
e Location of equipment/instrumentation connecterh&terial flow of interest

Figure A4-2 illustrates process flow diagram of a waste heatqv generation system that supplies
electricity to cement plant and simultaneously ldisps a portion of electrical demand previouslyeer
by the national grid. Also indicated in the figune measuring equipment connections relative to
monitored parameters as required in the monitariethodology.

Figure A4-2  Process flow diagram of a waste heatyaw generation system

WvdTED

i 6 e

| WH G S\'Stem I }-_: internal
h g EGep
| EFcez 5 -= tiectricity to

EGsell - Sell Eleciriciiy consmnption

EGop - Electricity supplizd to cement plant
Oclinker - aAnnal procuction of clinker

MY - Calorific value of fuel

EFco2 - bmission factor of fuel

Cox os

Other monitoring information can be referred tot®ecB.7.
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ASSUMPTION
Description Source
MLR 6.875% Minimum Loan Rate - Krung Thai Bank (July 23, 2007)
Company Income Tax 30% Corporate Tax - The Revenue Department
Debt to Equity Ratio 1:2 SCG Accouting Policies
Actual Savage Value 5.0% Estimated from other similar projects
Kiln Utilization Factor 1% Historical performance of kilns 4 and 6 in 2005-2007
WHG Utilization Factor 90% Benchmark from Supplier's record
Initial Working Capital 3 mth of O&M |SCG Accouting Policies
WHG Supply Stop from Major Maintenance @Yr10 3 mth Benchmark from Supplier's record
Additional Capital Expenses @Yr10 (of Total Investment) 30% Benchmark from Supplier's record
Emission Factor (ton-CO2/MWh) 0.563 Article: Implications of renewable energy on total CO2 emissions in the power sector:

The full-energy-chains analysis in Thailand

INVESTMENT COST

Description (MB)
Total Investment 840.0
Initial Working Capital 37.1
OPERATION AND MAINTENANCE COST

Description
Generated Power (MW) 20.50
Self-power Consumption (MW) 1.23
Realized Power (MW) 19.27
Annually Supplied Power (GWh) 107.2
O&M Cost (Baht/kWh) 1.38

TOTAL O&M COST

148.33
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Project financial analysis without CER revenue

COST SAVING
Items Unit 1 2 3 4 5 6 7 8 9 10 [ 12 13 14 15 16 17 18 19 20

Power Supplied to Plant GWh 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2 80.4 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2
Electricity Unit Price BlkWh 236 236 2.36 236 236 236 236 236 236 236 236 236 236 236 236 236 236 236 236 236
Total Electricity Cost Saving MB 253.2 253.2 253.2 2532 2532 2532 2532 2532 2532 189.9 2532 2532 253.2 2532 2532 253.2 253.2 253.2 253.2 253.2
CO2 Emission Reduction ton-CO2 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345 45,258 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345
Estimated Price of Carbon Credit B/ton-CO2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Benefit from Carbon Credit MB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Revenue MB 253.2 253.2 2532 2532 253.2 2532 2532 2532 2532 189.9 2532 2532 2532 2532 2532 253.2 253.2 253.2 253.2 253.2
O8&M Variable Cost BlkWh 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138 138
O&M Expense MB (1483) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (111.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3)
Net Contribution VB 1049 1049 1049 1049 1049 1049 1049 1049 1049 786 1049 1049 104.9 1049 1049 1049 1049 1049 1049 1049
PROJECTED INCOME STATEMENTS AND CASH GENERATION ( Million Baht )
OperatingYear 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Net Contribution 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 78.64 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86
- Depreciation (79.52) (79.52) (79.52) (79.52) (79.52) (79.52) (79.52) (79.52) (79.52) (1952) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48)
- Financial & Interest expenses (17.55) (15.79) (14.04) (12.28) (10.53) ®.77) (7.02) (5.26) (351) (1.75) (5.77) (5.20) (462) (4.04) (3.46) (2.89) (2:31) (1.73) (1.15) (0.58)
Net income before tax 7.79 954 11.30 13.05 14.81 16.56 18.32 2007 21.83 (263) 73.60 74.18 74.76 75.33 7591 76.49 .07 7764 78.22 78.80
Income tax of CEC 30%| (2.34) (2.86) (3.39) (3.92) (4.44) (4.97) (5.50) (6.02) (6.55) 0.00 (22.08) (22.25) (22.43) (22.60) (2277) (22.95) (23.12) (23.29) (23.47) (23.64)
NET INCOME AFTER TAX 545 6.68 7.91 9.14 10.37 11.59 12.82 14.05 15.28 (263) 51.52 5193 5233 5273 53.14 53.54 53.95 54.35 5475 55.16
CASH GEN. AFTER TAX 102.52 101.99 101.47 100.94 10041 99.89 99.36 98.83 98.31 78.64 82.78 82.60 8243 82.26 82.08 8191 81.74 8156 8139 81.22
EBITDA 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 78.64 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86

FINANCIAL AND INTEREST EXPENSE CALCULA'

( Mitlion Baht )

Operating Year 1 2 3 4 5 6 7 ] 9 10 1 12 13 14 15 16 17 18 19 20
LONG-TERM INTEREST
Total investment 877.06
Debt to equity (1:2) 033
Total debt 292.35
Initial working capital 37.08
Long-term loan 25527
Beginning balance 255.27 22974 204.22 178.69 153.16 127.63 10211 76.58 51.05 2553 84.00 75.60 67.20 58.80 50.40 42.00 33.60 2520 16.80 8.40
Repayment (25.53) (2553) (2553) (2553) (2553) (2553) (2553) (2553) (2553) (25.53) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40)
Outstanding balance 229.74 20422 178.69 153.16 127.63 10211 76.58 51.05 2553 0.00 75.60 67.20 58.80 50.40 42.00 33.60 25.20 16.80 840 0.00

LONG - TERM INTEREST EXPENSES 6.875% 17.55 15.79 14.04 12.28 10.53 877 7.02 5.26 351 175 577 5.20 462 4.04 346 2.89 2.31 173 115 0.58
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PROJECTED CASH FLOW STATEMENTS ( Mitlion Baht )

Operating year 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

CASH GENERATION

Net income after tax 545 6.68 7.91 9.14 10.37 1159 12.82 14.05 15.28 (263) 5152 51.93 52.33 52.73 53.14 53.54 53.95 54.35 54.75 55.16
+ Depreciation 79.52 79.52 79.52 79.52 79.52 79.52 79.52 79.52 79.52 79.52 2548 2548 2548 25.48 2548 2548 2548 2548 2548 2548
+ Interest 17.55 15.79 14.04 12.28 10.53 8.77 7.02 5.26 351 1.75 5.77 5.20 462 4.04 3.46 2.89 2.31 1.73 115 0.58

TOTAL CASH GENERATION 102.52 101.99 101.47 100.94 100.41 99.89 99.36 98.83 98.31 78.64 82.78 82.60 8243 82.26 82.08 81.91 81.74 81.56 81.39 81.22

CASH OUTFLOW

Investment (839.97) (251.99)
Contribution loss from shut down 0.00

Incremental W/C (37.08) 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 000

TOTAL CASH OUTFLOW (877.06) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (252.0) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CASH INFLOW

Cash generation 102,52 101.99 101.47 100.94 10041 99.89 99.36 98.83 98.31 78.64 82.78 82.60 8243 8226 82.08 8191 81.74 8156 8139 8122
Salvage value 42.00
WIC return 37.08
TOTAL CASH INFLOW 102.52 101.99 101.47 100.94 10041 99.89 99.36 98.83 98.31 78.64 82.78 82.60 8243 8226 82.08 81.91 81.74 81.56 81.39 160.30
PROJECT CASH FLOW (877.06) 102.52 101.99 101.47 100.94 10041 99.89 99.36 98.83 98.31 (173.35) 82.78 82.60 8243 8226 82.08 81.91 81.74 81.56 81.39 160.30
EQUITY CASH FLOW (584.70) 59.44 60.67 61.90 6313 64.36 65.58 66.81 68.04 69.27 (200.63) 68.60 69.00 69.41 69.81 7022 70.62 71.03 7143 7183 151.32

Equity IRR 7.0%
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Project financial analysis with CER revenue

COST SAVING
Items Unit 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Power Supplied (o Plant GWh 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2 804 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2 107.2
Electricity Unit Price BlkWh 236 236 2.36 236 236 236 236 236 236 236 236 236 236 236 236 236 236 236 236 236
Total Electricity Cost Saving MB 253.2 253.2 253.2 2532 2532 2532 2532 2532 2532 189.9 2532 2532 253.2 2532 2532 253.2 253.2 253.2 253.2 253.2
CO2 Emission Reduction ton-CO2 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345 45,258 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345 60,345
Estimated Price of Carbon Credit B/ton-CO2 857.7 857.7 857.7 857.7 857.7 857.7 857.7 857.7 857.7 857.7 0.0 0.0 0.0 00 0.0 00 00 00 00 00
Benefit from Carbon Credit MB 51.8 51.8 51.8 518 518 518 518 518 518 388 00 00 0.0 00 00 00 00 00 00 00
Revenue MB 3049 304.9 304.9 3049 3049 3049 3049 3049 3049 2287 2532 2532 2532 2532 2532 253.2 253.2 253.2 253.2 253.2
O8&M Variable Cost BlkWh 138 138 138 138 138 138 138 138 138 138 138 138 138 1.38 138 138 138 138 138 138
O&M Expense MB (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (111.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3) (148.3)
Net Contribution VB 156.6 156.6 1566 1566 1566 156.6 156.6 156.6 156.6 75 1049 1049 104.9 1049 1049 1049 1049 1049 1049 1049
PROJECTED INCOME STATEMENTS AND CASH GENERATION ( Million Baht )
OperatingYear 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Net Contribution 156.62 156.62 156.62 156.62 156.62 156.62 156.62 156.62 156.62 117.46 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86
- Depreciation (79.52) (79.52) (79.52) (79.52) (79.52) (79.52) (79.52) (79.52) (79.52) (1952) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48) (25.48)
- Financial & Interest expenses (17.55) (15.79) (14.04) (12.28) (10.53) ®.77) (7.02) (5.26) (351) (1.75) (5.77) (5.20) (462) (4.04) (3.46) (2.89) (2.31) (1.73) (1.15) (0.58)
Net income before tax 50.55 6130 63.06 64.81 6657 68.32 70.08 71.83 73.59 36.19 73.60 74.18 74.76 75.33 7591 76.49 .07 7764 78.22 78.80
Income tax of CEC 30%| (17.86) (18.39) (18.92) (19.44) (19.97) (20.50) (21.02) (21.55) (22.08) (10.86) (22.08) (22.25) (22.43) (22.60) (22.77) (22.95) (23.12) (23.29) (23.47) (23.64)
NET INCOME AFTER TAX 4168 4291 4414 4537 46.60 4783 49.05 50.28 5151 25.33 5152 5193 5233 5273 53.14 53.54 53.95 54.35 5475 55.16
CASH GEN. AFTER TAX 138.75 138.22 137.70 137.17 136.64 136.12 135.59 135.07 134.54 106.60 82.78 82.60 8243 82.26 82.08 8191 8174 81.56 8139 81.22
EBITDA 156.62 156.62 156.62 156.62 156.62 156.62 156.62 156.62 156.62 117.46 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86 104.86

FINANCIAL AND INTEREST EXPENSE CALCULA' ( Mitlion Baht )

Operating Year 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
LONG-TERM INTEREST
Total investment 877.06
Debt to equity (1:2) 033
Total debt 29235
Initial working capital 37.08
Long-term loan 255.27
Beginning balance 255.27 22974 204.22 178.69 153.16 127.63 10211 76.58 51.05 2553 84.00 75.60 67.20 58.80 50.40 42.00 33.60 2520 16.80 8.40
Repayment (25.53) (2553) (2553) (2553) (2553) (2553) (2553) (2553) (2553) (25.53) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40) (8.40)
Outstanding balance 229.74 20422 178.69 153.16 127.63 10211 76.58 51.05 2553 0.00 75.60 67.20 58.80 50.40 42.00 33.60 25.20 16.80 840 0.00

LONG - TERM INTEREST EXPENSES 6.875% 17.55 15.79 14.04 12.28 10.53 877 7.02 5.26 351 175 577 5.20 462 4.04 346 2.89 2.31 173 115 0.58
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PROJECTED CASH FLOW STATEMENTS ( Mitlion Baht )
Operating year 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
CASH GENERATION

Net income after tax 4168 4291 4414 4537 46.60 47.83 49.05 50.28 5151 2533 5152 5193 52.33 52.73 53.14 53.54 53.95 54.35 54.75 55.16
+ Depreciation 79.52 79.52 79.52 79.52 79.52 79.52 79.52 79.52 79.52 79.52 2548 2548 2548 25.48 2548 2548 2548 2548 2548 2548
+ Interest 17.55 15.79 14.04 12.28 10.53 8.77 7.02 5.26 351 1.75 5.77 5.20 462 4.04 3.46 2.89 2.31 1.73 1.15 0.58

TOTAL CASH GENERATION 138.75 138.22 137.70 13747 136.64 136.12 135.59 135.07 134.54 106.60 82.78 82.60 8243 82.26 82.08 81.91 81.74 81.56 81.39 81.22

CASH OUTFLOW

Investment (839.97) (251.99)
Contribution loss from shut down 0.00

Incremental W/C (37.08) 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00

TOTAL CASH OUTFLOW (877.06) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (252.0) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CASH INFLOW

Cash generation 138.75 138.22 137.70 137.47 136.64 136.12 135.59 135.07 134.54 106.60 82.78 82.60 8243 82.26 82.08 8191 81.74 8156 8139 81.22
Salvage value 42.00
WIC return 37.08
TOTAL CASH INFLOW 138.75 138.22 137.70 137.47 136.64 136.12 135.59 135.07 134.54 106.60 82.78 82.60 8243 8226 82.08 81.91 81.74 81.56 81.39 160.30
PROJECT CASH FLOW (877.06) 138.75 138.22 137.70 137.47 136.64 136.12 135.59 135.07 134.54 (145.39) 82.78 82.60 8243 8226 82.08 81.91 81.74 81.56 81.39 160.30
EQUITY CASH FLOW (584.70) 95.67 96.90 98.13 9936 100.59 101.82 103.05 104.27 105.50 (172.67) 68.60 69.00 69.41 69.81 7022 70.62 71.03 7143 7183 151.32

Equity IRR 12.8%




