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1.1.

Bio Mass Power

3.0MW

Dust
2010

2.4 MWh
13,700t-CO2

BMP
3.5MW
140t/ GHG
2010
2012 2

11

Saw



Boiler type Circulating Fluidized Bed (CFB) Boiler
Rated evaporation capacity of boiler 20t/

Rated steam pressure 3.82 MPa

Rated steam temperature 450

Feed water temperature 150

Design efficiency of boiler 83 %

Fuel type Rice husk, Saw dust, Wood bark, King grass
1-2

Model No. N3.5-3.43
Rated power 3.5MW
Rated speed 3000 rpm
Rated inlet pressure 3.43 MPa
Rated inlet temperature 435
Rated inlet flow 17 t/h
Rated cooling water temperature 33
Feed water temperature 150
Rated steam rate 4.86 kg/kWh
Rated heat rate 12985 kJ/kWh

1-3
Model No. QF-4-2
Rated power 4000 kW
Rated voltage 6300 V
Rated speed 3000 rpm
Power factor 0.8




1.2.

2022
20% 2006 2000MW 2022 5500MW
10MW
VSPP Very Small Power Producer
VSPP
BOIl Board of Investment 8
BOI BOI
5 50
BMP
Wood Bark  Saw Dust
CDM
1.3.
2022
20% 2006 2000MW 2022 5500MW



MW

6,000
5,000
4,000
[ ]
m
3,000 =
o
]
2,000 .
1,000
0
@, eoe 2.
2 2 2
% % %
Thailand Power Development Plan 2008- 2021, EGAT (May 2009)
1-2 2008 2022
2009 3 10MW VSPP
MEA PEA
1-3 VSPP 1-4

Department of Alternative Energy Development and Efficiency, Ministry of Energy

1-3 VSPP



1-4

Baht/kwh)

MW 05| 7
MW 03

50KW  200KW 08 |7
50kW 15

50kW 45 | 10
50kW 35

8 10

1 05| 7
1MW 03

25 357

1.4. CDM
2007 7 6

DNA

(TGO)
TGO CDM

CDM
TGO
5
(

Department of Alternative Energy Development and Efficiency, Ministry of Energy

TGO

TGO




TGO CDM CDM CDM
1-4 1-5 1-5

TGO Board of Directors

MIr, Sirthan Pairoj-Boribaon
Executive Director

l

Mrs. Prasartsuk Chamarmman Dr. Chaiwat Munchareon
Deputy Execidive Director Disputy Exacutive Director
: e — = c et : ammnm et
- Policy and Administrative Office © ) ’ : > :
: Dr.Pongvipa Lohsomboon and Outreach Contor 3 Monttoring Office : Information Canter
Director - [Dr Natarika Vayuparb Coopar -

— - i

Office Maragemum and
Policy & Strategy Ssction
Logsl Affairs
D Materika Vayuparh Coopar Mrs Pomithip Chunsinpang
Director of Seclion Director of Section

TGO http://www.tgo.or.th/english/

1-4 TGO



CDM Approval Procedure in Thailand

Board of Thailand Greenhouse Gas Management
Organization (TGO Board) 'y

,-..---------1----f-------; Max 180 days
Emmm.m-mlmjmm" '

‘Organization (TGO) i

Project developer submits an Initial
Environmental Evaluation (IEE) with SDC

DNA issues evaluation Report, and PDD to TGO, or an
A Letter of Approval approved EIA
TGO http://www.tgo.or.th/english/
1-5 CDM
1-5 CDM CDM
BRFAT0Zz o
Jovzy | EMTS 0125 ETORY | REFHCERR| mEE | DM
% HHMRE (1CO,) | HHMMRE (1CO,) (tCO,) M
IAFH R (KR E) 22 54,730 6,217,872 714 546 2
NAFHARESAR) 4 25,684 435426 1
IAFTAUHR) 3 85,690 1,965,827 2
A5 ER-F A 3 81,228 787,003
NAATA (R 3 44,792 683,020 100,678 1
B A 3 34,010 283,973 1
NOMIE 1 142 402 504,719 1
1 4A4< 2 (EFB) 1 106,592 422929
it 40 55,824 11,300,768 815,224 7 1
CDM IGES



2.1.
2-1
PDD
CDM
TGO
A
DI
A A A
GFCT
TGO
AEP
PDD
2-1
IDI
Bio Mass Power BMP
STFE BMP
FS
GFCT
AEP PDD
2.2.

BMP
A
STFE
BMP
PDD
3.5MW
LOA PDD



1)
)
®)
(4)
(5)
(6)

2.3.

(1)

Bark

)

CDM

®3)

CER

CDM

CDM

CDM

CDM

DOE

CDM
IRR

Saw Dust Wood

CER

IRR

Sustainable Development



Criteria : SD

CDM SD 4 24

° Natural resources and environment indicators

. Social indicators

. / Development and/or technology transfer indicators

. Economic indicators
(4)

DNA TGO
CDM
(5)
CDM
CDM
DOE CDM
IRR
IRR IRR
EB54 Annex15 GUIDELINES FOR DEMONSTRATING ADDITIONALITY

OF RENEWABLE ENERGY PROJECTS =<5 MW AND ENERGY EFFICIENCY PROJECTS
WITH ENERGY SAVINGS <=20 GWH PER YEAR
SMW

“Specific Renewable energy technologies recommended by the host country DNA and
approved by the Board (Conditions apply: The installed capacity of technology/measure
contributes =<5% to national electricity generation)”
2010
DNA 2011 2 CDM
2011 4 CDM 60

10



PDD

(6)
2010 12 Stakeholders Consultation Program

BMP

NGO

11



3.1

1

AMS-1.D.(Version16)
(a) "Tool to calculate the Emission Factor for an electricity system’
CM
(b)
(a)
DNA TGO (€)] CM OM BM

www.tgo.or.th/download/publication/GEFReport_EN.pdf

3-1 CM
OM/BM Weight Emission factor
Operating margin 0.5 0.6147
Build margin 0.5 0.5477
EFgrig,cmy (ICO/MWh)  (Combined Margin) 0.5812

AMS-I.D.

12



! Project boundary

Biomass fuel | Multi biomass fuel o Steamgfurbine
stock yard " boiler " G
enerator
v
Thailand national
grid
3-1
3
BE, = EGpgLy * EFco2, grid,y (1)
BE, (tCO2)
EGgy (MWh)
EFcoz, grid, y co2 (t CO2/MWh)
23,688MWh

BE,= 23688 (MWh) > 0.5812 (t-CO2/MWh) = 13767 (t-CO2)

3.2.
3.2.1.
AMS-1.D.
0 PE, =0
PE,=0 @)
PE, (t CO2)

13



3.2.2.

General Guidance on leakage in biomass project activities EB47 annex28

CDM
10 3
3-2
Biomass type Activity / source Shift of pre- Emissions from | Competing use

or wastes

collected and
used

project activities biomass of biomass
generation /
cultivation
Biomass from Existing forests - - X
forests New forests X X -
In the absence of
the project the
Biomass from land would be X X -
croplands or used as cropland /
erasslands wetland
(woody or non- In the absence of
woody) the project the x
land would be
abandoned
Biomass residues
Biomass residues | or wastes are
- - X

10km

25

Saw Dust Wood Bark

14




3-2

C. Competing uses for the biomass

17. In some cases, the biomass used in the project activity could be used for other purposes in
the absence of the project. For example, biomass residues from existing forests could have been
used as fuel wood or agricultural biomass residues could have been used as fertilizers or for energy
generation. Competing uses for biomass are not relevant, where the biomass is generated as part of
the project activity (new forests or cultivations).

18. The project participant shall evaluate ex ante annually if there is a surplus of the biomass in
the region of the project activity, which is not utilised. If it is demonstrated (e.g., using published
literature, official reports, surveys etc.) at the begmning of each erediting period that the quantity of
available biomass in the region (e.g., 50 km radius), is at least 25% larger than the quantity of
biomass that is utilised including the project activity, then this source of leakage can be neglected
otherwise this leakage shall be estimated and deducted from the emission reductions.

General Guidance on leakage in biomass project activities EB47 annex28

1
10 25km
> >
> 1km
140 | =365 =7 [ ><50km><1.108kg-CO2/km
404t-CO2/
13,700t-CO2
404t-CO2 3 10
2
3-3

15



3-3

(ton/day) (ton/day)
Chainart (within 30km) 3,420 564
Uthaithani (within 30km) 320 69
Supanburi (within 60km) 3,580 662
Singburi (within 60km) 1,005 153
8,325 1,448
Feasibility Study report, 2009, BMP
60km
1,448 140
25
3.3.
3.3.1.
AMS-|.D.
3-4
kWh Monthly
Monthly
Wood Bark Monthly
Saw Dust Monthly
kcal/kg Monthly
Wood Bark kcal/kg Monthly
Saw Dust kcal/kg Monthly
% Annually
Wood Bark % Annually
Saw Dust % Annually
Diesel Oil CO2 tCO2/MJ Annually

16




Diesel Oil M/l Annually
Diesel Oil I Monthly
kwh Monthly
kwh Monthly
Monthly
Wood Bark Monthly
Saw Dust Monthly
Parameter: EGy
Unit: MWh/year
Description: Net quantity of electricity supplied by the project activity to grid during
yeary
Source of data: Plant records
Value of data 23,688

Brief

measurement methods

description  of

and procedures to be

applied:

Measurements are undertaken using continuous electricity recording

meters.

QA/QC procedures to
be applied:

Calibration of continuous electricity meters will be undertaken as per
the recommendation from the manufacturer.
The recording data will be cross checked with evidence of electricity

sales receipt.

Any comment: None

Parameter: Qrice husk

Unit: tonnel/year

Description: Quantity of rice husk consumed by the project activity

Source of data:

Plant records

Value of data

36,000

Brief
measurement methods

description  of

and procedures to be

Quantity of rice husk will be measured continuously using the

weighbridge. The data will be collected daily and compiled monthly.

17




applied:

QA/QC procedures to
be applied:

The weighbridge will be calibrated according to the manufacturer’s

specification annually.

Any comment:

Parameter: Qwood_bark
Unit: tonne/year
Description: Quantity of wood bark consumed by the project activity

Source of data:

Plant records

Value of data

18,000 (to be confirmed)

Brief

measurement methods

description  of

and procedures to be
applied:

Quantity of wood bark will be measured continuously using the

weighbridge. The data will be collected daily and compiled monthly.

QA/QC procedures to
be applied:

The weighbridge will be calibrated according to the manufacturer’s

specification annually.

Any comment:

Parameter: Qsaw dust
Unit: tonne/year
Description: Quantity of saw dust consumed by the project activity

Source of data:

Plant records

Value of data

18,000 (to be confirmed)

Brief

measurement methods

description  of

and procedures to be

applied:

Quantity of saw dust will be measured continuously using the

weighbridge. The data will be collected daily and compiled monthly.

QA/QC procedures to
be applied:

The weighbridge will be calibrated according to the manufacturer’s

specification annually.

Any comment:

Parameter: Qxing_grass
Unit: tonnelyear
Description: Quantity of king grass consumed by the project activity

Source of data:

Plant records

Value of data

0 (to be confirmed)

Brief description of

Quantity of king grass will be measured continuously using the

18




measurement methods
and procedures to be
applied:

weighbridge. The data will be collected daily and compiled monthly.

QA/QC procedures to
be applied:

The weighbridge will be calibrated according to the manufacturer’s

specification annually.

Any comment:

Parameter: NCrice husk
Unit: kcal/kg
Description: Net calorific value of rice husk (HHV, dry base)

Source of data:

Plant records

Value of data

3702.15

Brief

measurement methods

description  of

and procedures to be
applied:

Net calorific value of rice husk will be measured in laboratories. The

data will be measured and compiled monthly.

QA/QC procedures to
be applied:

The measuring instrument will be calibrated according to the

manufacturer’s specification annually.

Any comment:

Parameter: NCwood bark
Unit: kcal/kg
Description: Net calorific value of wood bark (HHV, dry base)

Source of data:

Plant records

Value of data

3467.80

Brief

measurement methods

description  of

and procedures to be

applied:

Net calorific value of wood bark will be measured in laboratories. The

data will be measured and compiled monthly.

QA/QC procedures to
be applied:

The measuring instrument will be calibrated according to the

manufacturer’s specification annually.

Any comment:

Parameter: NCsaw dust
Unit: kcal/kg
Description: Net calorific value of saw dust (HHV, dry base)

Source of data:

Plant records

19




Value of data

2377.90

Brief
measurement methods

description  of

and procedures to be
applied:

Net calorific value of saw dust will be measured in laboratories. The

data will be measured and compiled monthly.

QA/QC procedures to
be applied:

The measuring instrument will be calibrated according to the

manufacturer’s specification annually.

Any comment:

Parameter: NCiing grass
Unit: kcal/kg
Description: Net calorific value of king grass

Source of data:

Plant records

Value of data

NA (to be confirmed)

Brief

measurement methods

description  of

and procedures to be
applied:

Net calorific value of king grass will be measured in laboratories. The

data will be measured and compiled monthly.

QA/QC procedures to
be applied:

The measuring instrument will be calibrated according to the

manufacturer’s specification annually.

Any comment:

Parameter: CO2 emission factor of fossil fuel (diesel)
Unit: kg-CO2/TJ
Description: CO2 emission factor of fossil fuel

Source of data:

National or IPCC default value

Value of data

74100

Brief

measurement methods

description  of

and procedures to be

applied:

The CO2 emission factor of fossil fuel (diesel) which is used for
biomass transportation will be used for project emission calculation.
“2006 IPCC Guidelines for National Greenhouse Gas Inventories,
p.3.16"

QA/QC procedures to
be applied:

Any comment:

Parameter:

Net calorific value of fossil fuel (diesel)

Unit:

TJ/Gg

20




Description:

Net calorific value of fossil fuel

Source of data:

National or IPCC default value

Value of data

43.33

Brief

measurement methods

description  of

and procedures to be

applied:

Net calorific value of fossil fuel (diesel) which is used for biomass
transportation will be used for project emission calculation.
“Revised 1996 IPCC Guidelines for

Inventories: Reference Manual (Volume3), p.1.23"

National Greenhouse Gas

QA/QC procedures to
be applied:

Any comment:

Parameter: Quantity of fossil fuel (diesel) consumed by the project activity
Unit: Litre/year
Description: Quantity of fossil fuel (diesel) consumed by the project activity

Source of data:

It can be directly measured with support documents such as record of
distance of return trip between biomass supplier and project site, truck

capacity, etc.

Value of data

(to be confirmed)

Brief
measurement methods

description  of

and procedures to be
applied:

Quantity of fossil fuel (diesel) consumed by the project activity which is
used for biomass transportation will be used for project emission

calculation.

QA/QC procedures to
be applied:

Any comment:

Parameter:

MC

Unit;

%

Description:

Moisture content of each biomass fuel (rice husk, wood bark, saw dust,

king grass)

Source of data:

Plant records

Value of data

Brief description of
measurement
methods and
procedures to be
applied:

Random samples to be tested by portable equipment in monthly basis.

21




QA/QC procedures to
be applied:

Internationally accepted procedure to be adopted. The measure is

specified according to ASTM D121

Any comment:

This parameter is not used in ex-ante calculation. But it will be

monitored and made available during verification.

3.3.2.

CDM BMP

3-3

QC

Wood Bark Saw Dust

Managing Director

Plant Manager

Monitoring Officer
(Operation Division)

QC Officer )
. Procurement Officer
(Qua“té :\\/Ilie;in;g]])eme nt (Procurement Division)

3-3

22




3.4.

ER,=BE,- PE, - LE, 3
ER, (tCO2)
BE, (tCO2)
PE, (tCO2)
LE, (tCO2)
ER,=BE,- PE, - LE,=13767 -0-0 = 13767 (t-CO2) 4
Renewable crediting period
7 3-5
3-5
2012 13,767 0 0 13,767
2013 13,767 0 0 13,767
2014 13,767 0 0 13,767
2015 13,767 0 0 13,767
2016 13,767 0 0 13,767
2017 13,767 0 0 13,767
2018 13,767 0 0 13,767
7 96,369 0 0 96,369

23




3.5.

21
21 IRR
10
VSPP 7
Renewable crediting period
3.6.
3.6.1.
1
3-6
3-6
1.
1
m 40
2.
140 150
m/s 18
3.
TSP mg/m?® 50 120
N,O ppm 200 200
S20 ppm 60 60

24




TSP kg/s 1.53
N>,O kg/s 12.2
S20 kals 1.53
:IEE-SD
2
1
20
fabric filter
60-100psig
2

4m

8m

25
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3.6.2.
CDM Sustainable Development
Criteria : SD
CDM SD 4 24
. Natural resources and environment indicators
. Social indicators
. / Development and/or technology transfer indicators
. Economic indicators
. -1,-2,-3
. 0 CDM

26



+1,+2,+3

CDM LoA Letter of Approval

3-7

3-7 Sustainable Development Criteria

Natural resources and environment indicators

o GMOs
/
o
° NOx HC PM10 SO, CO O3 VOC's
Dioxin
o
o
o BOD Biochemical oxygen demand

Social indicators

Sufficiency Economy

Development and/or technology transfer indicators

27




Economic indicators

3.7.

2010 12

Stakeholders Consultation Program
3-8

3-8 Stakeholders Consultation Program

2010

12 17 13:30 15:40

BMP

NGO
45
STFE Enrich IDI

1.
2.

7.

3. STFE
4. Enrich CDM
5. Enrich

6. Q&A

3.5MW

BMP

NGO

28




3-5 Stakeholders Consultation Program

3.8.

3-6

29



WoodBark I

WoodBark

3.5MW

Shanghai Power
Equipment Research
Institute

*Engineering Procurement &Constructi:/ 'CDM

STFE I
DI

3-6
3.9.
3-9
3-9
2010 2011
+82,000,000
+115,700,000
+18,435,480 50
A
+22,500,000 us 0.5
B
-49,494,000 -115,486,000 EPC
+ 50,941,480 +22,714,000

30




2010 6 2011 1

EPC 2010
3.10.
IRR 3-10
3-10 IRR
3500kW
2.9278 /kWh
1.1154 /kWh
0.9177 /kWh
0.3 /kWh
770 /
7896
5 /t-CO2
IRR 10.94%
IRR 14.69%
Weighted Average Cost of Capital WACC
WACC IRR WACC
WACC
Minimum Lending Rate
2009 3 5 WACC
2009 WACC 11.33
3 WACC 11.90
5 WACC 14.13%
IRR 10.94

31



IRR 14.69

IRR
3.11.
2
3.11.1.
VSPP
0.3 /KWh
CDM
CDM
CDM
3.11.2.
IRR
WACC
IRR
IRR
3.11.3.
EB54 Annex15 GUIDELINES FOR DEMONSTRATING ADDITIONALITY OF

RENEWABLE ENERGY PROJECTS =<5 MW AND ENERGY EFFICIENCY PROJECTS WITH
ENERGY SAVINGS <=20 GWH PER YEAR
5MW

32



“Specific Renewable energy technologies recommended by the host country DNA and
approved by the Board (Conditions apply: The installed capacity of technology/measure

contributes =<5% to national electricity generation)”

DNA
2010 2010 12 CDM
CDM DNA
2011 2 CDM DNA
2011 4 CDM 60
EB6O PDD
3.12.
3.12.1.
1
2000 2010
2010 1 700 900 / 2010
1,750 /
CDM

33



2,000
1,800
1,600
1,400
1,200
1,000
800
600
400

200

3-7

1920

34



7,000 8,000 /

10,000 15,000 /

20,000 40,000 /

Wood Bark

Saw Dust

Bark

3.13.

11
UNFCCC

3-8

6MW

Wood Bark

400 /

DNA CDM

35

2010

BMP

IDI

Wood

900

2010



2010 6 30
3-11
3-11
2009 8 13 PPA PPA
2009 10 1 Feasibility Study Feasibility Study Report
CDM

2010 3 25
2010 7 CER MOU MOU
2010 28

CDM
2010 5 25
2010 6 2 DNA TGO LOI LOI

Prior Consideration Form  UNFCCC
2010 6 3 F-Form
2010 6 30
2010 7 20 EPC
20100 7 29
2010 11 29

36




4.1.
TUV-NORD
EB54, Annex15
EB54 Annex15 5MW
DNA 2011 2 CDM
DNA CDM EB60 4
11 15
2010 DNA CDM
DNA
COP16 DNA CDM
CDM
CDM 4
CDM
DOE TUV-NORD
PDD EB
PDD
EB60
EB60

37



5.1.

2022
20% 2006
2000MW 2022 5500MW

5.2.

5.2.1.

5.2.2.

Saw Dust
Wood Bark

24 MWh
140 t/ 46,060 t/ 90.1%

5.2.3.
Saw

38



Dust Wood Bark

5.2.4.

Dyoume = Dvolume,PJ - Dvolume,BL

D volume (t)

D volume,PJ (t)

D volume,BL (t)
46,060t

D volume,PJ 0 t/

Dvolume,BL 46,060 t/

Dyoume = Dvolume,PJ - Dvolume,BL = 46,060 t/

39
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SOx

DNA TGO
SOx

(LIME: Life cycle Impact assessment Method
based on Endpoint modeling) LIME2

SO SO

40



7-1

Fuel type " Unit | Net Calorific Value | GO, Emission - CO, Emission

(MJ/Unit) (tCO,TJ) (kgCO,/Unit)
Natural Gas scf. 1.02 54 .30 0.0554
Lignite ton 10,470.00 90.90 951.7230
Bituminous ton 26,370.00 89.50 2,360.1150
Bunker liter 3077 75.50 3.0026
Diesel liter 36.42 72.60 2.6441

1 Electric Power in Thailand 2008/ Department of Alternative Energy Development and Efficiency, Ministry of Energy
2 IPCC default values at the lower limit as provide in Table 1.4 of Chapter 1 of Vol. 2 (Energy) of the
2006 IPCC Guidelines for National Greenhouse Gas Inventories

" The Study of emission factor for an electricity system in Thailand 2009”

41



7-2 2007 2009 3

Grid Generation (GWh)
Generation System
EGAT IPP SPP Total %

2552

Summary 66,488.10 64,840.72 13,971.37 145,300.19 100.00
Non LC/MR 59,541.66 64,840.72 11,811.42 136,193.80 93.73
LGC/MR : 6,946.44 - 2,159.95 9,106.39 6.27
Thermal 23,463.69 12,388.03 2,225.63 38,077.35
Combined-Cycle 33,164 46 52,452 60 875219 04,369 35

Gas Turbine 30063 — 833.60 1,143.23

Diesel Engine 1.44 — — 1.44
Hydropower 6,041.74 - 23.97 6,965.71

Renewable Energy 4.70 — 2,135908 2,140.68

Electricity Import 2,602 43 — — 2,602 43

2551

Summary 63,719.02 67,420.14 14,092.83 145,232.00 100.00
Non LC/MR 56,791.19 67,420.14 11,904 81 136,116.14 93.72
LC/MR 6,927.83 = 2,188.03 9,115.86 6.28
Thermal 26,778.89 14,308 34 1,006.83 43 174.06
Combined-Cycle 26,449.20 53,021.80 9,029.90 88, 500.90

Gas Turbine 65933 — 878.07 1,537.41

Diesel Engine 2.30 — — 2.30
Hydropower 6,026.02 _ 28.77 6,954.79
Renewable Energy 1.81 - 2,159.26 2,161.07

Electricity lmport 2,901.47 — — 2.001.47

2550

Summary 67,704 .95 62,233.44 14,426.00 144,364 39 100.00
Non LC/MR 59,765.33 62,233.44 11,982.99 133,981.76 92.81
LC/MR 7,9390.62 = 2,443.02 10,382.64 719
Thermal 30,265.00 17,453.59 2,168.76 49,887 .35
Combined-Cycle 24,124 .09 44 779.85 8,935.60 77,830.54

Gas Turbine 884 20 - 878.63 1,762.83

Diesel Engine 147 - - 1147
Hydropower 7,937.20 — 21.70 7,058,090
Renewable Energy 242 - 2,421.32 242373

Electricity lmport 4,490.87 — — 4,490 87

" The Study of emission factor for an electricity system in Thailand 2009”
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7-3

2007 2009

3

Fuel Consumption

Fuel type Unit
EGAT IPP SPP Total

2552

Natural Gas scf. 369,146,214,392 | 450,228 417,361 | 140,550,086,056 | 068,024 717,800
Lignite ton 15,818,265 —_ - 15,818,265
Bituminous ton — 3,645,721 1,840,527 5,486,248
Bunker liter 111,039,065 38,180,874 8,797 506 158,017,445
Diesel liter 12,140,891 — 1,685,046 13,825,937
2551

Natural Gas scf. 340,739,529, 461 | 490,866.990,785 | 145.410,364,035 | 977,016,893,281
Lignite ton 16,407 465 — — 16,407 465
Bituminous ton - 3,711,791 1,866,776 5,578,567
Bunker liter 247 441 682 03,212,260 9,555,452 350,209,304
Diesel liter 6,792,039 43,698,832 1,451,087 51,941,958
2550

Natural Gas scf. 342,335,310,261 | 454,500,745,280 | 145512,075,117 | 942,438,130,658
Lignite ton 16,060 766 — — 16,060,766
Bituminous ton — 3,602,079 1,880,868 5,582 847
Bunker liter 785,979,152 144 198 973 6,042,880 936,221,005
Diesel liter 7,381,006 2,688,851 1,266,337 11,337,184

" The Study of emission factor for an electricity system in Thailand 2009”
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7-4 CO2 2007 2009 3
Fuel type Fuel Consumption CO, Emission CO, Emission
Unit Volume (kgCOUnit (kgCOy)
2552
Total 82,178,673
Natural Gas scf. 068,024,717 809 0.0554 53,664,864
Lignite ton 15,818,265 951.7230 15,054,607
Bituminous ton 5,486,248 2,360.1150 12,948 176
Bunker liter 158,017,445 3.0026 474,469
Diesel liter 13,825,937 2.6441 36,557
2551
Total 84,083,369
Natural Gas scf. a977,016,893,281 0.0554 54,113,058
Lignite ton 16,407,465 951.7230 15,615,362
Bituminous ton 5,578,567 2,360.1150 13,166,060
Bunker liter 350,200,394 3.0026 1,051,551
Diesel liter 51,941,958 2.6441 137,339
2550
Total 83,500,546
Natural Gas scf. 042,438,130,658 0.0554 52,197 878
Lignite ton 16,060,766 951.7230 15,285,400
Bituminous ton 5,582,847 2,360.1150 13,176,161
Bunker liter 036,221,005 3.0026 2,811,130
Diesel liter 11,337,184 2.6441 20,977
" The Study of emission factor for an electricity system in Thailand 2009”
7-5 OM
CO, Einission Grid Consumption OM Emission Factor
Year
(tCO;) (GWh) (tCO/MWh) (gCOL/KWh)
2552 82,178,673 136,193.80 0.6034 603.40
2551 84,083,369 136,116.14 0.6177 617.70
2550 83,500,546 133,981.76 0.6232 623.20
Summary 249,762,588 406,291.70 0.6147 614.70

" The Study of emission factor for an electricity system in Thailand 2009”
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7-6

Grid Generation ’ COD
Power Unit
(GWh)
1. Bangpakong Power Plant (Unit 05) 1,918 11 | 16-Sep-09
2. South Bangkok Power Plant (Unit 03) 4,745.32 1-Mar-08
3. Chana Power Plant (Unit 01) 415026 | 15-Jul-08
4. Ratchaburi Power Gompany Limited (RPCL) (Unit 1&2) 8,153.26 1-Jul-08
5. Gulf Power Generation Co., Ltd. (Unit 1&2) 9.338.68 1-Mar-08
6. BLGP Power Co., Lid. (Unit 1&2) 10,018.13 1-Feb-07
summary 38,323.76
Percentage as of 2009 Grid Generation (145,300.19 GWh) 26.38
" The Study of emission factor for an electricity system in Thailand 2009”
7-7
Fuel Consumption CO, Emission CO, Emission
Fuel type )
Unit Volume (kgCO,/Unit) (tC0O5)
Total 20,991,690
Natural Gas scf. 223 467 679,056 0.0554 12,376,981
Lignite ton — 8951.7230 —
Bituminous ton 3,645,721 2.,360.1150 8,604,321
Bunker liter — 3.0026 —
Diesel liter 3,920 .038 2.6441 10,389
" The Study of emission factor for an electricity system in Thailand 2009”
7-8 BM
CO, Emission Grid Consumption BM Emission Factor
Year
(tCOy) (GWh) (tCO/MWh) (gCOL/KWh)
2552 20,991,690 38,323.76 0.5477 547.70

" The Study of emission factor for an electricity system in Thailand 2009”
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7-9 CM

Emission Factor (tCO,/MWh)
CDM project type
EF_md.OM EF;n‘d.B.\[ Eand_cM
General project 0.6147 0.5477 0.5812
Wind and solar power generation project 0.6147 0.5477 0.5980

" The Study of emission factor for an electricity system in Thailand 2009”
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8-1 CER
L UntTtHBooOl o | 1 | 2 3 4 5 7 9 10 11
2010/1/1 2011/1/1 2012/1/1 2013/1/1 2014/1/1 2015/1/1 2016/1/1 2017/1/1 2018/1/1 2019/1/1 2020/1/1 2021/1/1 2022/1/1 2023/1/1 2024/1/1 2025/1/1 2026/1/1 2027/1/1 2028/1/1 2029/1/1 2030/1/1
2010/12/31 2011/12/31 2012/12/31 2013/12/31 2014/12/31 2015/12/31 2016/12/31 2017/12/31  2018/12/31 2019/12/31 2020/12/31 2021/12/31 2022/12/31 2023/12/31 2024/12/31 2025/12/31 2026/12/31 2027/12/31 2028/12/31 2029/12/31 2030/12/31
0% 75% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
20,727MWh__27,636MWh _ 27,712MWh _ 27,636MWh _ 27,636MWh _ 27,636MWh_ 27,712MWh _ 27,636MWh__ 27,636MWh _ 27,636MWh _27,712MWh _ 27,636MWh_ 27,636MWh__ 27,636MWh _ 27,712MWh _ 27,636MWh _ 27,636MWh __27,636MWh _ 27,712MWh__ 27,636MWh
P/L
54,843 73,574 73,685 73,789 74,015 74,480 74,523 69,378 67,837 68,337 68,406 68,529 68,774 69,318 69,391 69,523 69,778 70,338 70,415 70,558
32,804 43,819 43,859 43,739 43,739 43,819 43,788 43,739 43,739 43,862 43,831 43,711 43,711 43,862 43,831 43,711 43,711 43,862 43,831 43,711
16,467 22,304 22,397 22,621 22,847 23,209 23,307 23,540 23,775 24,152 24,253 24,495 24,740 25,132 25,238 25,490 25,745 26,153 26,262 26,525
12,593 56,922 69,586 70,645 71,703 72,763 72,823 72,885 72,946 73,008 68,121 56,637 56,700 56,765 56,830 56,897 56,963 57,030 57,098 57,167 57,236
12,593 2,079 3,989 3,040 2,086 1,252 1,657 1,638 3,568 5,171 216 11,769 11,829 12,009 12,487 12,494 12,561 12,748 13,240 13,248 13,322
0 9,546 8,434 7,262 6,027 4,726 3,356 0] 0 0 0 0 0 0 0 0 0 0 0 0 0
12,593 11,625 4,445 4,222 3,941 3,474 1,699 1,638 3,568 5,171 216 11,769 11,829 12,009 12,487 12,494 12,561 12,748 13,240 13,248 13,322
12,593 11,625 4,445 4,222 3,941 3,474 1,699 1,638 3,568 5171 216 11,769 11,829 12,009 12,487 12,494 12,561 12,748 13,240 13,248 13,322
B/S
18,862 36,091 23,239 10,438 2,317 14,905 107 18,030 30,960 42,287 54,051 65,820 77,648 89,657 102,145 114,639 127,199 139,948 153,188 166,436 179,758
50,545 157,533 144,035 129,537 114,039 97,541 81,043 64,545 48,047 31,549 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000
69,407 193,624 167,274 139,975 111,722 82,635 80,936 82,574 79,006 73,835 74,051 85,820 97,648 109,657 122,145 134,639 147,199 159,948 173,188 186,436 199,758
0 135,843 113,937 90,860 66,548 40,935 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 135,843 113,937 90,860 66,548 40,935 0 0 0 0] [0] 0 0 0] [0] 0 0 [0] 0 0] 0]
82,000 82,000 82,000 82,000 82,000 82,000 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935
12,593 24,218 28,663 32,885 36,826 40,300 42,000 40,361 43,929 49,100 48,885 37,116 25,287 13,278 791 11,703 24,264 37,012 50,252 63,500 76,823
69,407 57,782 53,337 49,115 45,174 41,700 80,936 82,574 79,006 73,835 74,051 85,820 97,648 109,657 122,145 134,639 147,199 159,948 173,188 186,436 199,758
69,407 193,624 167,274 139,975 111,722 82,635 80,936 82,574 79,006 73,835 74,051 85,820 97,648 109,657 122,145 134,639 147,199 159,948 173,188 186,436 199,758
C/F
12,593 11,625 4,445 4,222 3,941 3,474 1,699 1,638 3,568 5171 216 11,769 11,829 12,009 12,487 12,494 12,561 12,748 13,240 13,248 13,322
18,862 17,229 12,852 12,801 12,755 12,589 14,799 18,136 12,930 11,327 11,764 11,769 11,829 12,009 12,487 12,494 12,561 12,748 13,240 13,248 13,322
21,229 12,852 12,801 12,755 12,589 14,799 18,136 12,930 11,327 11,764 11,769 11,829 12,009 12,487 12,494 12,561 12,748 13,240 13,248 13,322
8-2 CER
. _____ wntwwBOO o0 [ 1 | 2> | 3 | 4 | 5 |l 6 | 7 B 8 J o ] 10 | u | 12 | 13 [ 14 | 15 | 16 | 17 ] 18 ] 1o ]| 20 _ |
2010/1/1 2011/1/1 2012/1/1 2013/1/1 2014/1/1 2015/1/1 2016/1/1 2017/1/1 2018/1/1 2019/1/1 2020/1/1 2021/1/1 2022/1/1 2023/1/1 2024/1/1 2025/1/1 2026/1/1 2027/1/1 2028/1/1 2029/1/1 2030/1/1
2010/12/31 2011/12/31 2012/12/31 2013/12/31 2014/12/31 2015/12/31 2016/12/31 2017/12/31 2018/12/31 2019/12/31 2020/12/31 2021/12/31 2022/12/31 2023/12/31 2024/12/31 2025/12/31 2026/12/31 2027/12/31 2028/12/31 2029/12/31 2030/12/31
0% 75% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
20,727MWh_ 27,636MWh__ 27,712MWh__ 27,636MWh _ 27,636MWh _ 27,636MWh _ 27,712MWh _ 27,636MWh_ 27,636MWh  27,636MWh 27,712MWh _ 27,636MWh_ 27,636MWh 27,636MWh 27,712MWh  27,636MWh_27,636MWh__27,636MWh _ 27,712MWh _ 27,636MWh
P/L
57,153 76,664 76,766 76,870 77,096 77,569 77,604 72,458 70,917 71,426 71,487 71,609 71,854 72,407 72,471 72,604 72,859 73,427 73,496 73,639
32,804 43,819 43,859 43,739 43,739 43,819 43,788 43,739 43,739 43,862 43,831 43,711 43,711 43,862 43,831 43,711 43,711 43,862 43,831 43,711
16,467 22,304 22,397 22,621 22,847 23,209 23,307 23,540 23,775 24,152 24,253 24,495 24,740 25,132 25,238 25,490 25,745 26,153 26,262 26,525
12,593 56,922 69,586 70,645 71,703 72,763 72,823 72,885 72,946 73,008 68,121 56,637 56,700 56,765 56,830 56,897 56,963 57,030 57,098 57,167 57,236
12,593 231 7,078 6,121 5,166 4,333 4,746 4,719 487 2,091 3,305 14,850 14,909 15,090 15,577 15,575 15,641 15,829 16,329 16,329 16,403
0 9,546 8,434 7,262 6,027 4,726 3,356 0 0 9] 0] 0 0 0 0 0 0 0 0 0 0
12,593 9,315 1,356 1,141 861 393 1,390 4,719 487 2,091 3,305 14,850 14,909 15,090 15,577 15,575 15,641 15,829 16,329 16,329 16,403
12,593 9,315 1,356 1,141 861 393 1,390 4,719 487 2,091 3,305 14,850 14,909 15,090 15,577 15,575 15,641 15,829 16,329 16,329 16,403
B/S
18,862 38,402 28,639 18,919 9,244 264 17,624 38,841 54,852 69,259 84,112 98,962 113,871 128,961 144,537 160,112 175,753 191,582 207,911 224,240 240,643
50,545 157,533 144,035 129,537 114,039 97,541 81,043 64,545 48,047 31,549 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000
69,407 195,935 172,674 148,455 123,283 97,277 98,666 103,386 102,898 100,807 104,112 118,962 133,871 148,961 164,537 180,112 195,753 211,582 227,911 244,240 260,643
0 135,843 113,937 90,860 66,548 40,935 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 135,843 113,937 90,860 66,548 40,935 0 0 [0] 0 0 [0] 0 0] 0 0 0 0 0 0 0
82,000 82,000 82,000 82,000 82,000 82,000 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935 122,935
12,593 21,908 23,264 24,405 25,265 25,659 24,269 19,550 20,037 22,128 18,823 3,974 10,936 26,025 41,602 57,176 72,817 88,646 104,975 121,304 137,707
69,407 60,092 58,736 57,595 56,735 56,341 98,666 103,386 102,898 100,807 104,112 118,962 133,871 148,961 164,537 180,112 195,753 211,582 227,911 244,240 260,643
69,407 195,935 172,674 148,455 123,283 97,277 98,666 103,386 102,898 100,807 104,112 118,962 133,871 148,961 164,537 180,112 195,753 211,582 227,911 244,240 260,643
C/F
12,593 9,315 1,356 1,141 861 393 1,390 4,719 487 2,091 3,305 14,850 14,909 15,090 15,577 15,575 15,641 15,829 16,329 16,329 16,403
18,862 19,540 9,763 9,720 9,675 9,508 17,888 21,217 16,011 14,407 14,853 14,850 14,909 15,090 15,577 15,575 15,641 15,829 16,329 16,329 16,403
23,540 9,763 9,720 9,675 9,508 17,888 21,217 16,011 14,407 14,853 14,850 14,909 15,090 15,577 15,575 15,641 15,829 16,329 16,329 16,403
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