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11
Loei
BDF
UTIC FOODS (THAILAND) Co., Ltd. Sun Care Fuels Thailand,
Ltd. SCF Thailand BDF BDF
3
Phu Rua
22,500 ha
2 t/ha 45,000 t
SCF Thailand
BDF 50 km
SCF Thailand BDF
BDF BDF
16,650 t BDF
15,000t 45 t/day 335 BDF
BDF
BDF
BDF CO,
am 5T
| ]
[ farmers E [Farmers E [farmers E # @ .-"l
Japan ™ i . [ \ A § [ / §
SCF Gas station Gas station
Gext b et . L .
SCF Thailand E‘--w@_.
Thailand [ . - ®
UTIC Food suppars * -

Other companies

[ Gas station §

[ Gas station §

par‘t CRCORSaHiiy) Technical Support

Tsukuba University (Japan)
Kasetsart University (Thailand}




1.2

121

514,000 km?

Kingdom of Thailand

5 21 97 106
1,600 km 800 km
3 5 6 10
3
30
30 1
29 87 %

28

1



6,423 2003
581
259
160
16

Table 1.1.1

Table 1.1.1 2003 2004

92%
180

3,548

177

2003
42.0 %

2003

2004

1 2 3

4

1

2

3

34,077.0| 34,735.8| 35,310.5

35,483.6

34,803.2

35,529.8

36,291.1

32,762.3| 33,360.7| 34,676.4
12,253.9| 13,001.5| 15,561.3
20,508.3| 20,359.2| 19,115.1
345.8/ 510.0 90.4
968.9] 865.1 543.7

34,564.8
14,703.6
19,861.1
279.8
639.0

33,423.6
11,937.9
21,485.7
379.5
1,000.1

34,188.9
12,568.3
21,620.7
468.1
872.8

35,711.3
15,115.4
20,596.0
30.9
548.9

15 13,992.3| 13,491.1| 13,073.3

13,089.9

14,217.8

13,839.5

13,156.3

15 15,725.7| 15,702.4| 15,678.8

15,664.5

15,736.5

15,7749

15,749.8

”Report of the Labor Force Survey”, National Statistical Office

1997

2003 1.8%
2 5

2000




93.3% 4.8 % 1.65%

13 14 18
1767 1782 1782
1932
1.2.2
_ 9
1946 6 57
2001 2 18 2
1 35
3 2001 5
TAMC 2001 6
1 30 2001 10
2003 11 8
7
2
1 19
2002 10 1 14 1 19 Ministry

of Tourism and Sports  Ministry of Social Development and Human Security ~Ministry of Natural
Resources and Environment  Ministry of Information and Communication Technology Ministry of

Energy Ministry of Culture



1997 200 6 500

4
76
2004 1 3
4 113
2004 8
9 48 %
7 13 %
2005 1
1.2.3
2003 GDP 1,431 2,236
ASEAN
1985



10 % 10 %

15 17% 85 %
35%
‘80
’90 1997
IMF
2003 7 IMF 122.9
IMF 1
8 1997 2001
2002 2006
2001 2
FTA
NESDB 2001 2003 GDP
0.86 % 455 600
1997 1998

2000 46% 2001 19% 2002

-7-



2002

5.3 % 5%
2003
2 SARS
6.8 %
GDP 5 2001 3.6% 2002 41% 2003
6.3 %
2003 3 SARS
2000 2 2001 2002
5.8 % 2003 1 6 191%
2002 10 12
SARS
70 80 %
2003 9 64.8%
NPL 1998
TAMC 47.7% 1998 5 10 % 2002 11
2004
2004 3 79.7 %
1995 775% 76.5 %
712 %



10

3.5%
2004 12 26
6 2006 1 10 5,305
8,457 2,200
6 300 400

400

NESDB GDP 035 04 %
2005 55 65%
Table 1.2.1
Table 1.2.1
1997 1998 |1999 |2000 |2001 |2002 {2003

GDP 1,511 1,119, 1,220 1,220| 1,192| 1,265 1,431
GDP 2,503 1,829| 1,974 1,964| 1,848 2,006 2,236
GDP % 1.4 10.8 4.2 4.4 2.1 5.4 6.8
% 5.5 8.1 0.3 1.6 1.6 0.7 1.8
% 1.9 4.4 4.2 3.6 3.2 2.2 2.0
269.7| 295.4| 347.8| 326.6] 330.5| 389.2| 421.0
1,093| 1,050 952 797 675 595 523
DSR % 15.7 214 19.4 154 20.8 19.6 16.0

567.2| 528.7| 568.0f 678.9 632 661 781
613.5 406.4| 457.3| 624.2 606 634 741
46.3| 122.3 92.7 54.7 26 27 40
31.1] 142.9| 1247 93.3 62.1 70.0 79.8
43.4 97.4 79.1] 102.6 46.3 41.9 80.0

87.3 4.7 82.3] 101.9, 100.0 99.5 114
161.6| 101.7| 122.4| 148.4| 138.4| 1480 181
74.3 27.0 40.1 46.5 39.2 49.0 67

/US$ 31.4] 414] 378 40.2] 445 430 415
170 / 2004 1

Bank of Thailand, and National Economic & Social Development Board




2003 784 742

40
1 2. 3
5.
1 2. 3
5.
79.8 GDP 4.6 %
84 GDP 5.9%
1.24
’80
5
3
50 15 %

1991 41 % 60 %

1991 27 %

-10 -



4 1977 1981

6 1987 1991
25%
40 % 1985
1989
150 ha
pH
25 %
Khorat Sakhon Nakhon
1,200 ~ 1,300 mm
100 ~ 200 m
50
3,000 mm
80 2 3

-11 -



1.2.5

2002

1
2)
3)
4)
5)
6)

7)

8,509

2003

3,913
2,484
2002 2006
2% 1
6,750
2002 2003

-12 -

GDP

1.9 %

7.2 %



27.0% 2001 2002
2003 59 % 2003
46 % 37 % 7% 7% 3%
2003 7,700 65 %
82 % 85 %
37 % 75 %
Table 1.2.2
1999 2000 2001 2002 2003
2,739.2 2,943.3 2,972.1 3,157.4 3,357.5
% +45 7B +1.0 +6.2 +6.3
170.0 289.7 309.6 377.9 481.7
225.9 237.7 236.0 2445 285.2
1,671.0 1,750.5 1,707.2 1,784.7 1,892.1
596.6 535.0 582.3 586.8 538.5
75.7 130.4 137.1 163.5 160.0
3,286.8 3,410.7 3,774.0 3,973.7 4,345.3
% +5.7 +3.8 +10.7 +53 +9.4
3,494.8 3,215.6 3,3914 3,399.1 3,549.2
-58.8 -22.1 -174 -22.8
-375.1 -217.1 - 380.5 -332.1 - 286.8
205.0 260.9 309.3 350.2 4447
19.6 25.4 24.9 24.3 214
1.4 147.9 446.4 555.0 618.8
-230.9 -57.8 -42.3 -345 - 1475
5,616.9 5,722.4 6,017.8 6,411.5 6,756.5
% +3.1 +1.9 +5.2 +6.5 +54
3,056.4 2,894.4 2,802.6 2,946.1 3,118.4
1,672.4 1,898.2 2,153.0 2,338.9 2,508.2
205.0 260.9 309.3 350.2 4447
587.8 513.0 591.0 588.5 503.8
95.2 155.9 161.9 187.8 181.4
GDP 1,220 1,220 1,192 1,265 1,431
0.59 0.60 0.63 0.62 0.65
Energy Policy and Planning Office
2001 Energy Policy and Planning Office EPPO 15
2001 3.6% 2002 2006
5.6 % 2016 4%
2016 43 % 26 %
2001 2001 11 % 18 %
16 % 12 %

-13-



2004 PTT E&P 33 21

2002 6
8,220 0.1% 9.6
46 %
80 %
90 %
Table 1.2.3 2003
745.6 12.0 658.9 95.6
402.3 12.0 392.7 21.7
343.2 266.2 74.0
60.2 3.1 9.4
1,655.0 52.2 1,514.6 185.4
HSD 1,645.9 52.2 1,506.0
LSD 9.0 8.6
367.4 3.7 324.6 48.2
524.8 18.2 430.7 67.3
LPG 533.4 345.4 123.0
3,886.3 86.1 3,277.2 529.0
Energy Policy and Planning Office
Table 1.2.4
1999 2000 2001 2002 2003
285.0 279.0 284.4 302.8 330.3
6.7 11 1.6 1.6 2.2
386.4 402.8 389.9 416.1 426.1
339.6 213.2 67.6 60.7 65.3
23.0 14.7 12.6 14.6 148
199.4 2214 233.7 2355 240.9
1,924.6 1,898.7 1,965.6 2,069.5 2,198.5
3,164.7 3,030.9 2,955.3 3,100.8 3,278.2

-14 -

Department of Alternative Energy Development and Efficiency




2002 3800 m 0.2 %

20

2002 76.3 %

1998
2000
2028
JDA
1991
70 %
1999
2016
2016 2002 14 30
2016 65 %
Table 1.2.5 2003

2002 2003
1745 197.7
1,852.6 1,946.5
0.6 1.3

Department of Alternative Energy Development and Efficiency
2002 1960
01% 64
2003 7 12 188
710
27 %
Table 1.2.6 2003

2002 2003
488.4 441.8
433.5 498.7

Department of Alternative Energy Development and Efficiency

-15-



2003
7.2%
2003

1,481.8

68.3 %

975.1
16.3%

2002

Fig.1.2.1

| Office of the minister |

22.2%

2002

CO,

2002
9.5%

7.8%

4| Office of the Permanent Secretary ‘

Department of
Mineral Fuels

Department of
Energv Business

‘ Bureau of Fuel Oil

Department of
Alternative Energy
evelopment and
Efficiency

Fuel Storage Safety
egulation Division

Department of Mineral Fuels

Efficiency

Planning Office EPPO

Bureau of Energy
egulation and
Conservation

Energv Policy and
Planning Office

The Energy
Conservation Center
of Thailand
Minstry of Energy
Fig. 1.2.1

Department of Alternative Energy Development and
Energy Policy and

Oil Fund

-16 -

EPPO

The Electricity
Generating Authority
of Thailand (EGAT)

PTT Public
Company Ltd.

Bangkok Patrolsum
Public Company Ltd.

5



EGAT PTT Bangkok Petroleum Public
Company

1996 10 8 1997 2001 1997 7
4
1998
2001 10 9 2002 2006
2001 2
3
5% 18
36 10 15
40 50 2002 2003
5%
JDA
Oil Fund
Oil Fund
LPG
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1999 2000 Oil Fund

1999 2001 2002 2003
2003 2
0.3 Oil Fund
2,000 Oil Fund
Government Saving Bank 80 2004 1 10
16.99 16.19
14.59 Oil Fund 5
10 21
80 %
2005 3 14.59
2004 Oil Fund 700

Department of Alternative Energy Development and

Efficiency
1964
15,155MW 2001 4 EGAT 2,800MW PEA Provincial Energy Authority
49MW
1.2.6
GHG 1990 1994
1998 1994 IPCC  Intergovernmental
Panel on Climate Change) Ministry of Science,
Technology and Environment MOSTE Ministry of Natural Resources and Environment,
MNRE 2000 ”Initial National Communication” UNFCCC United Nations Framework
Convention on Climate Change 1994
1994 GHG
CO; CO;
CH, 73 % GHG
CO, CH,

-18 -



Table 1.2.7 GHG 1994 Gg=10°g
GHG CO, CH, | N,O | NOx | CO [ NmMV
oC
241,030.55| -39,101.60{3,171.35| 55.86| 286.65| 555.11|2,513.30
1. 125,482.80 0.00] 196.55| 0.83] 271.85| 33.90] 0.72
A 125,482.80 0.00f 2.85 0.83] 271.85| 3390 0.72
& 45,529.30 2.07| 0.0 155.30] 14.70]  0.00
30,824.20 0.61] 058 113.90] 17.10[  0.00
39,920.40 0.09| 0.00] 026 130 0.70
890.50 0.02| 0.08 087 020 0.0
3,469.40 0.06] 0.6 1.37 050 0.00
4,849.00 0.00f 0.01] 0415 0.0 0.02
B. 193.7
16.02
& 177.68
2. 15,970.40 0.31 2,512.58
3. 2,879.10| 54.62
A. 629.53
B. 139.64| 19.19
C. 2,110.53
D. 35.43
E.
F.
G.
5) & 99,577.35| -39,101.60] 59.57| 041 14.80] 521.21
A.
40,180.51| -39,101.60
B. 59,396.84 59.57|  0.41] 14.8] 521.21
C.
D.
5. 35.22
A. 19.57
B. 15.65
Center for Applied Economic Research, 2000
1994 GHG GWP GHG
CO, 286 Tg Tg=10°g=10°Gg CO, CH,
1% 23%

-19 -



1990

Table 1.2.8 CO;, GHG 1994
Gg CO, Gg %
CO, 201,928.95 1 201,928 70.64
CH, 3,171.35 21 66,598 23.30
N0 55.86 310 17,317 6.06
285,843 100.00
1990 1998  CO, 500
1994 1994 100
50 %
Table1.2.9 1990 1994 1998  CO, Gg
1990 1994 1998
CO, 163,995.74]  201,928.95 204,292
76,731.25 125,482.80 143,817
9,806.72 15,970.40 10,592
& 77.457.77 60,475.75 40,883
1990 ~ 1998  CH,
CHq
Table 1.2.10 1990 1994 1998 CH, Gg
1990 1994 1998
CH, 2,746.37 3,171.35 3,787.22
117,57 196.55 375.24
2,454.22 2,879.10 2,703.00
1990 CO,
3 1 17 %
10 %
1994
1990 1994 1998
Cco,

-20 -




Table 1.2.11 1990 1994 1998 CO; Tg
1990 1994 1998
28.2 455 57.5
(36.8 %) (36.3 %) (39.9 %)
12.8 30.8 29.0
(16.7 %) (24.5 %) (20.2 %)
27.6 39.9 48.0
(36.0 %) (31.8 %) (33.4 %)
8.0 9.2 9.3
(10.4 %) (7.3 %) (6.5 %)
76.7 125.5 143.8
(100.0 %) (100.0 %) (100.0 %)
1.2.7
GHG 1990 1 %
1992 6 UNFCCC 1994 12
1995 3 Initial National
Communication 2000 11 UNFCCC 1994 GHG
1999 2 2002
| CDM Clean Development Mechanism
National Strategy Study
DSM Demand-side Management
DSM 7 1994
~ 1998 5 1,427 GWh 1.06 Tg CO;

-21 -



CO,
1.65 8
9 ”Divide by Two Campaign”

1992

IPP  Independent Power Producer SPP  Small Power Producer

SPP
us

GHG

2004 8

CO,
1970

-22 -

5,000



1.3 CDM/JI

2003 1 CDM

GHG

CDM |

CDM

CDM

BDF

| Annex-1

CDM

CDM

-23-
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CDM

2003 7
DNA: Designated National Authority 2003 7
MONRE Ministry of Natural Resources and Environment CDM
2002 MONRE MNRE
Ministry of Natural Resources and Environment 2004 7
MONRE OEPP Office of Environmental Policy and Planning
CDM MNRE  Dr. Asadaporn

OEPP

=24 -



1.4

141
Loei 520 km Fig.
14.1
Khon Kaen Petchabun Udon
Thani Nong Khai
Phitsanulok
400 m 11,424.6 km?
3
40
Phu Rua 0
1,103 mm
94 96 %
635,587 2002 56 /km?
12 2 Table 1.4.1 89 839
Table 1.4.1
Loei
Na Duang 32 km
Chiang Khan 47 km
Pak Chom 90 km
Dan Sai 82 km
Na Haeo 125 km
Phu Rua 49 km
Tha Li 47 km
Wang Sapung 23 km
Phu Kradung 73 km
Phu Luang 49 km
Pha Khao 70 km
Erawan 50 km
Nong Hin 50 km

-25-
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1.4.2

Lob Buri Saraburi
Petchabun Nakhon Sawan Uthai Thani
Chiang Mai Chiang Rai Mae Hong Son
11 1 3

PACIFIC SEEDS (THAI) LTD PACIFIC
Pioneer Hi-Bred (Thailand) Co. Ltd. JUMBO

40 % PACIFIC SEEDS
95 %

PACIFIC SEEDS
1975
1985 1992
Ministry of Agriculture and Cooperatives, The Department

Agricultural Extension
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PACIFIC SEEDS
10 ha
2000
The Department Agricultural Extension
PACIFIC SEEDS
5

10

kb

PACIFIC SEEDS (THAI) LTD

-28-

1,000

800 ha



150

11 12
10
1
30 %
PACIFIC SEEDS 220 260
8.5 kg 2002
1 kg 200 kg
4 ha
180 1 0.16 ha 1
0.65 15 / ha
30,000 /ha
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2

12

kg
11

kg
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1.4.3 BDF

BDF
1
2)
3)
4)
5)
2000 11
Ministry of Science, Technology and Environment
100 %
biofuel biodiesel
biodiesel
EU biodiesel

2001 5

-31-



diesel

Department of Intellectual Property Department
of Commercial Registration  biodiesel Excise Department
7 PTT Petroleum Authority of Thailand
10 % diesel 0.5
/L
biodiesel diesel PTT
diesel
biofuel
biodiesel diesel
3
1) 5% diesel
PTT
2)
3) biofuel
diesel
diesel
2003 Alternative Energy Development and Efficiency Department
biodiesel 400
Bangkok Mass Transit Authority State Railway of Thailand
BDF 2006 1 100 L
2%
2003 5 Ministry of Agriculture and Cooperatives ~ Newin
4 2 US 2
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Biofuel

Services

Mou

Savings Bank

60 2007

80
2007 700
biodiesel
2004 9 Mayer Technology
ACG Group of Co Thailand biofuel
Krung Thai Bank Bank of Thailand the Government
20
Mayer 10 30 biofuel
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1.5

151

1)

2)
3)
4)
5)
6)
7)

46 %

2000 11

diesel

diesel BDF

BDF

diesel

-34-

80 %
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Fig. 1.5.1

1.5.2

diesel
BDF
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1.6

PDD

BDF

BDF

UTIC FOODS (THAILAND) Co., Ltd.

Kasetsart University

BDF

Climate Experts

-36 -

PDD-NMB PDD-NMM



2.1

Loei
BDF
UTIC FOODS (THAILAND) Co., Ltd.
Sun Care Fuels Thailand, Ltd. SCF Thailand

BDF BDF 3
2.1.1
Phu Rua
Fig. 2.1.1 T. Praba Somgriad Supatto
250
480 ha 48 ha 32 ha
2003
4 10,000
2.4 4.8ha
1 5 6
Supatto 20
140 120
8,000 200 US$
22,500 ha

-37 -
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Fig.2.1.3 T.Praba

SCF Thailand
BDF
N,O

BDF
2.1.2 BDF

BDF
BDF

BDF

SCF Thailand
SCF Thailand

50 km

15,000 t 52 m*/day 335
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Equ. 2.1.1

O
H,C-0—C-RI

| o
HC—-O—-C-R2

| 0
H,C—O-C— R3
Vegetable oil
(triglvceride)

BDF

05 1.0

BDF

BDF

O
R1COCH; H.C- OH
‘ |
3CH,OH ——» R2COCH; + HC-O0OH
0 |
R3COCH; H,C—0H
methanol methylester glycerol

(R1. R2, R3; alkyl group)

Equ. 2.1.1
16 18
12 14
0 2

BDF

3
NaOH KOH NaOCHs
% 60

95 %

EN14214 ASTM D6751
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BDFE

BDF

NaOH Fig.2.1.4

Methanol Reflux Tower

Methanol
Storage

Pre-heating and
Mixing Tank

Methanol
Diztillation
Tower

01l Storage

Fig.2.1.4 BDF

-4] -

374 22.1 MPa

Acetic acad

o
Storage

Warter {52m*)

Acetic acad
Solution Tank

Neutralize

Centrifuge
(zolid
removal
ayatem)

Dehydration
Tank

L

WastewaterWaste

Treatment Facility BDF (52w




BDF BDF

BDF

BDF

NaOH

0.5 %

BDF

BDF 52 m°

30.39 GJ/day

=42 -

BDF

BDF

15,000t BDF
13,728 kWh/day
10.18 TJ

4,600 MWh



2.1.3 BDF

BDF

BDF B100 BDF

80 %

14,59
Oil Fund 700

BDF

SR E S

(Gas Station
Gas Statlnnx_\—_* :__,.'). .
e

supplement
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2.14 BDF

10 2008 BDF
BDF Table 2.1.1
2 t/ha
37 %
BDF 90.09 %
Table 2.1.1 BDF
year BDF
[t] [t] [t] 1]
[ha] [m®] [MWh] [TJ]

2008 18,000 36,000 13,320 12,000 22,680 1,910 3,680 8.14
2009 22,500 45,000 16,650 15,000 28,350 1,910 4,600 10.18
2010 22,500 45,000 16,650 15,000 28,350 1,910 4,600 10.18
2011 22,500 45,000 16,650 15,000 28,350 1,910 4,600 10.18
2012 22,500 45,000 16,650 15,000 28,350 1,910 4,600 10.18
2013 22,500 45,000 16,650 15,000 28,350 1,910 4,600 10.18
2014 22,500 45,000 16,650 15,000 28,350 1,910 4,600 10.18
2015 22,500 45,000 16,650 15,000 28,350 1,910 4,600 10.18
2016 22,500 45,000 16,650 15,000 28,350 1,910 4,600 10.18
2017 22,500 45,000 16,650 15,000 28,350 1,910 4,600 10.18

220,500 | 441,000 | 163,170 | 147,000 | 277,830 | 19,100 | 45,080 99.76

22,050 44,100 16,317 14,700 27,783 1,910 4,508 9.98
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2.2

BDF
Climate Experts
PDD

LCA

GHG

(@)

(b) GHG

(©)

(d)

(€)
CER

()
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70 %

(@)
CO;

operating margin

GHG 3

CDM

Option 1-1:
Option 1-2:
Option 1-3:
Option 1-4:
Option 1-5:
Option 1-6:
Option 1-7: GHG

@ Option 1-3 Optionl-1 1-4 GHG
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(b) Option 1-5

Option 1-2 1-7
Option 1-1 1-4
2.
Option 1-6
© @
O

"Tool for the demonstration and assessment of additionality”
”Step 2. Investment analysis”
Step 3. Sub-step 3a.

Step 2:  Sub-step 2a.
Sub-step 2b.-Option

-Option
Sub-step 2c.
Sub-step 2d.
10 %
prohibitive
3.
() 2

CDM

-47 -

conservative

Option 1-6

(€)

”Step 3. Barrier analysis”



conservative

70 %
(®)-
(f)-
@
GHG
GHG
GHG
ACM0002
Table 2.2.1
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Table 2.2.1

GHG

In the Boundary

Outside of the Boundary

Baseline Monitored
Scenario co, N,O
CO, CH,
Neglected CO, n.a
N.O
Project Monitored
Scenario CO,
C CO, CO;
[ - N,O CO;
1 CO.
CO, CH,
CO, CO,
[
- ] CO;
[ -
] CO;
CO,
Nzo
Neglected CO,
CO,
C
CO; N0
N.O
CO,
CO,
LCA N,O indirect N,O
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BE, = BF,><COEF "> (1+3)

BE, BE,

BFy [Glyr]
= BF", > Density, < HV,
BFVOIV BFy [m3yr]
Densityy [ton/ m?]
HVy [GJ/ton]
COEF™ LCACO; [tCO./GJ]
S GJ
= [Lpiouel/ Lsossill - 1
L toss [m/MJ]
Lbiofuel [m/MJ]
Y PEy PE,

PEy: ziFFBFwaCOEFFFi + BFmassyxCOEFFS + PETransply+ PETransp2y+ PEpIantation_N20y+
F,Eplamtation_co2y

FFeFP.y [ [physical unit/yr]
COEF™; i LCACO, [tCO,/physical unit]
BF™, [t-BioFuel/yr]
COEF™® CO, [tCO,/t-BioFuel]
PETransply C02
= ZIransportation modelENTRmodel,y>< COEFTRmodel [tCOZIyr]
PETI’aﬂszy C02
= ZIransportation modeZENTRmodez,y>< COEFTRmodeZ [tCOZ/yr]
ENTRmodei,y i
COEF ™ nocei i CO,
PEpIantation_NZOy Nzo
= Fertilizer",>< UREA_EQ" > COEF®"™"_N,0>GWP_N,0 [tCO.eq/yr]
Fertilizer™, [t-fertilizer/yr]
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UREA_EQ" N [t-urea/t-fertilizer]

COEFD"‘*“_NZO N,O =1.0% [tNO/t-urea]
GWP N,O N,O GWP =310( ) [tCO.eq/tN>O]
F,Eplantation_cozy CO,
_ z_FFPIantation_ XCOEFFF'
pPlanaton, i [physical unit/yr]
y Ly

Ly - ELyxCOEFELy/(l_ LOSSy) _ BE_NZOy + PEindirect_NZOy + PEFEedStOCky + PEFertiIizery

EL, [MWh/yr]
COEF®, CO;, [t CO/MWh]
Lossy [no dimension]
BE_N,O, N,O
= BioFertilizer™,> UREA_EQ®">COEF_N,0>GWP_N,0 [tCO.eq/yr]
BioFertilizer™, [t-biofertilizer/yr]
UREA _EQ°™
[t-urea/t-biofertilizer]
COEF_N,0™ N,O =0.030

[tN,O/t-urea]
GWP_N2O N,O GWP =310 [tCOgEQltNgO]

I:,Eindirect_Nzoy Nzo
= Fertilizer",>< UREA_EQ"", < COEF"""_N,0>GWP_N,0 [tCO.eq/yr]
COEF""t N,0 N,O =2.0% [tN,O/t-urea]
I:,EFeedstocky COZ
F,EFertiIizery C02

COEFE"y ACMO0002 “Consolidated baseline methodology for grid-connected electricity
generation from renewable sources”
90 % CO(NH,), 10 %
(NH,),S04 IPCC
Good Practice Guidance
COEF_N,0™=26% 3.0%
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Conservative 3.0% 1.0% 20%
y ER, ER,
GHG Table 2.2.2
Table 2.2.2 Key Factor
Factor ? ?
Baseline BFy, yes yes
Emissions | COEFT™ LCA CO, yes no
Project BF™, yes yes
Emissions | COEFF® yes no
CO,
PEpIantatlon_NZOy yes yes
N,O

Leakage ELy yes yes

COEF™, Co, yes yes

PE™™ N,0, - yes yes

BE_N,Oy N,O

BFy
COEF™
N,O
IPCC
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2.3

2.2

LCA

y PE,
PEy: ziFFBFwaCOEFFFi + BFmassyxCOEFFS + PETransply+ PETransp2y+ PEpIantation_N20y+
F,Eplamtation_co2y

P1. FF®™, i [physical unit]
P2. COEF™; i LCACO, [tCO,/physical unit]
direct part;
Indirect part; LCA

direct part
Oxidation factor; IPCC Guidelines/Good Practice Guidance

P3. BF™, [t-BioFuel]

|
BF"

P4. COEF™ CO, [tCO,/t-BioFuel]
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PDD

P5. PE™" CO, [tCO,]
P6><P7
P6. EN™ odery 1 [physical unit]
P7. COEF™ nodet 1 CO, [tCO,/physical unit]
PDD

IPCC Guidelines/GPG

P8. PE™™"%2, CO, [tCO,]
P9><P10
P9. EN™ odezy 2 [physical unit]
P10. COEF ™R otz 2 CO, [tCO./physical unit]
PDD

IPCC Guidelines/GPG

P11. PEPAMON N0, N,O [tCO.eq]

PEPMON N,0, = Fertilizer",>< UREA_EQ" > COEF""™ N,0>GWP_N,0
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P12. Fertilizer", [t-fertilizer]

P13. UREA_EQ™ N [t-urea/t-fertilizer]

P14, PEPRMION CQ,, CO, [tCO,]

F,Eplantation_Cozy - ZiFFPIantationi'y>< COEFFFi

P15, FFPanaton, i [physical unit]

BE, = BF,><COEF > (1+3)

B1. BF, [GJ]

BF, = BF""!, > Density, <HV,

B2.BF, BF, [m?]

B Fmassy
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B3. Density, [ton/m°]

B4. HV, [GJ/ton]

Densityy
B5. COEF™ LCACO; [tCO./GJ]

P2

B6. S GJ

PDD

S
S 0
y Ly

Ly

Ly - ELyxCOEFELy/(l_ LOSSy) _ BE_NZOy + PEiﬂdifeCt_Nzoy + PEFEEdStOCky + PEFertiIizery

L1 ELy [MWh]
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L2. COEF®, CO, [tCO,/MWHh]

ACM0002
CO,

L3. Lossy [no dimension]

L4. BE_N,0, N,O
[tCOzeq]

BE_N,O, = BioFertilizer"",> UREA_EQ""'><COEF_N,0>GWP_N,0

L5. BioFertilizer™, [t-biofertilizer]
L6. UREA_EQ™ [t-urea/t-biofertilizer]
L7. PE™" N,O, N,O [tCOLeq]

PE"" N,O, = Fertilizer", < UREA_EQ",>< COEF""*_N,0><GWP_N,0

L. PEFeedstock CO, [tCOLeqlyr]
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L9. pgFeritizer CO, [tCO,eqlyr]
conservative
estimation
Table 2.3.1

Table 2.3.1
P1, P3, P6, P9, P12, | low
P15, B2, L1, L5

low
B5, B6 low to middle

2 1SO9000
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2.4

2.2

24.1

@)

(b)

©

- BDF

22,500 ha

(d)

GHG

15,000 [t/yr]

N,O

-59 -

GHG

BDF

BDF



©)

®

CER
BDF
70 %
diesel
diesel
diesel
2% diesel
70 % BDF
bio-diesel

-60 -

2006

BDF

0 %



2.4.2

GHG 3

BDF
BDF
CDM
1.
Option 1-1:
Option 1-2:
Option 1-3:
Option 1-4: BDF
Option 1-5: BDF
Option 1-6: BDF
Option 1-7: GHG
(@) Option 1-3 Option1-1 1-4 GHG
(b) Option 1-5 Option 1-2  1-7
conservative
Option 1-1 1-4 Option 1-6
2. BDF
Option 1-6 BDF
(c) (d) BDF
(€
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(e) Tool for

the demonstration and assessment of additionality”” *’Step 3. Barrier analysis” ”’Step 2. Investment analysis™

Step 3:  Sub-step 3a.
- BDF
BDF BDF

BDF
Step 2

Step 2:  Sub-step 2a.
Sub-step 2h.-Option

-Option

Sub-step 2c.

Sub-step 2d.
- Step3 Step2

IRR
10 CER IRR
1.6 % IRR
CER
3.3.1
BDF 10 %
prohibitive

5 BDF 0%

3. BDF

0) 2 BDF
bio-diesel
bio-diesel
bio-diesel bio-diesel CDM
bio-diesel
BDF conservative
bio-diesel 70 %
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(f)-
(®-
@-(
BDF

GHG
1
2 BDF
3 BDF
2.4.3

GHG
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2.5

GHG BDF
ACMO0002
BDF
BDF
BDF
2.7 GHG GHG
negligible Fig.2.5.1
Specific to the Project Scernario, negligible

Nor-existence in the Baseline Scenario

GQ \7
Project Site BOF

____________

L / .]\ ________ |

Fossil Fuels Natural Gas E[ectr';ity Methanol, NaOH Fassil Fuels
negligible
Fig. 2.5.1 GHG
Table2.5.1 GHG GHG
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Table 2.5.1

GHG

In the Boundary

Outside of the Boundary

Baseline Monitored BDF BDF
Scenario co, CO, CH,
Neglected Cco, n.a
BDF
NQO
Project Monitored BDF BDF
Scenario CO, co,
BDF
CO,
N,O
Neglected BDF BDF CoO,
CO;
CO; CO, CHy4
BDF CO;
BDF CO;
CO;
CO;
CO,
Ngo
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2.6 GHG

2.6.1
y BE, BE,
BE, = BF,><COEF "> (1+3)
BF, BDF [Glyr]
= BF*, > Density, < HV,
BF, BF, [myr]
Density, BDF [ton/ m?]
HV, BDF [GJiton]
COEFT BDF LCA CO, [tCO,/GJ]
o) GJ
= [Lpiofuer/Lossil] - 1
Lfossil [m/MJ]
Lyioruer BDF [m/M]]
BFy BDF 15,000 [t/yr] BDF [ Iyr]
BDF 9,730 [kcal/kg-BDF]
BF, = 15,000 [t/yr]><103 [kg/t] <9,730 [kcal/kg-BDF]
= 146.0><10° [kcal/yr]
COEF™ LCA COEF™
LCA
LCA 12 %
conservative LCA CO, 12 %
LCA IPCC
IPCC = 20.2 [tC/TJ]><43.33 [TJ/10%ton] < 44/12 [tCO,/C]

= 3.21 [tCO,/t-diesel]
COEF = 3.21 [kgCO./kg-diesel]~+-10,950 [kcal/kg-diesel]><1.12
= 3.28><10™ [kgCO,/kcal]
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o BDF o)

BDF 15,000 [t/yr]
BE, = 146.0>< 10 [keallyr] =<3.28><10™ [kgCO./kcal] <1
= 4.79%<10* [tCO,/yr]

2.6.2

y PE, PE,

PEy - FFBFPNGyXCOEFFFNG + BFmaSSyxCOEFFS + PEpIantation_Nzoy

FF., BDF [TIlyr]
COEF™; LCA CO, [tCO,/T]]
BF™, BDF [t-BDF/yr]
COEF™ BDF CO, [tCO,/t-BDF]
PEpIantation NZOy NZO
= Fertilizer"™, > UREA_EQ" > COEF®"™®_N,0>GWP_N,0 [tCO,eq/yr]
Fertilizer™, [t-fertilizer/yr]
UREA_EQ" N [t-urea/t-fertilizer]
COEFP™ N,O N,O =1.0% [tN,Oft-urea]
GWP_N,O N,O GWP =310( ) [tCO.eq/tN,0]
BDF 15,000 [t/yr]
BDF
FF®Puey  9,648><10° [BTUI/yr] COEF\¢  IPCC
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CO,

FFP NGy >< COEF ™\ = 9,648><10° [BTU/yr]><1,055.06 [J/BTU]><10™ [TJ/J]>=<15.3 [tC/TJ] <
44/12[tCO,/tC]
=571 [tCO,lyr]
BDF
BDF BDF
CO;, IPCC
CO, CO,
C
CO;,
C C BDF
C C Fig. 2.6.1
C
— \\EA
0 \\0 i
H,C-O-C—RIl (@8
| o
HC-0-C-R2 + 3CH,0H — RICAOH;
| o
H,C—0O—C— R3 R3C
Vegetable oil methanol meth}'lester gl}-'cero]
(triglveeride)
(R1. R2. R3; alkyl group)
Fig. 2.6.1
COEF™® CO;, BF™,
><COEF™®
45,000 [t/yr]
28,350 [t/yr]

2.8%
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UREA_EQ"
UREA_EQ™ = 0.028><60/14 = 0.12 [t-urea/t-fertilizer]
60
N,O pEP™@N N0,
PEP""_N,0, = 28,350 [t/yr] <0.12 [t-urea/t-fertilizer] <0.010 [tN,O/t-urea] <310 [tCO,eq/tN,O]
= 10,546 [tCO,/yr]

BDF 15,000 [t/yr]

PE, = 571 [tCO,/yr] + 10,546 [tCO,/yr]
= 1.11><10" [tCO,/yr]

2.6.3

L, = EL,><COEF®-/(1- Loss,) - BE_N,0, + PE™""_N,0,

EL, BDF [MWh/yr]

COEF®, CO, [tCO,/MWHh]

Lossy [no dimension]

BE_N,0, BDF N,O

= BioFertilizer™,>< UREA_EQ®"><COEF_N,0><GWP_N,0 [tCOeq/yr]

BioFertiIizer"”ty [t-biofertilizer/yr]
EQ™ [t-urea/t-biofertilizer]
COEF_N,0™ N,O =0.030

[tN,O/t-urea]
GWP_N,O N,O GWP =310 [tCO,eq/tN,0]
PE" N,0O, N,O
= Fertilizer",>< UREA_EQ", > COEF""™"_N,0>GWP_N,0
[tCO.eq/yr]
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COEF™irect N,

N,O

=20%

[tN,O/t-urea]

BDF 15,000 [t/yr]
BDF ELy 4,600 [MWh/yr]
Operating Margin CO,
COEF®, ~ ACMO0002 ”Simple OM method” low-cost/must-run
Table 2.6.1
Table 2.6.1 2003 Simple OM
EGAT Power Development Plan 2004
Electricity Fuel Consumption Emission Factor Oxidization CO, Emission
Generation (IPCC default) Factor Emission Factor
(%) | (GWhlyr) unit (kton/yr) | (tC/TJ) | (TJ/kton) (%) (MtCO,/yr) (KCO,/kWh)
Hydro 8.7 10,180
Natural Gas | 71.5 83,500 | 1,895 | MMSCFD/ 15,151 15.3 52.3 99.5 44.23 0.530
yr
Heavy Oil 18 2,150 533 ML/yr 517 211 42.0 99.0 1.66 0.774
Diesel 0.0 45 12 ML/yr 10 20.2 433 99.0 0.03 0.720
Lignite 14.7 17,134 16 Mton/yr 16,000 121 27.6 98.0 19.26 1.124
Imported 2.2 2,526 26.4 28.7 98.0 2.39 0.948
Coal
Renewable 0.9 1,103
EGAT-TNB | 0.1 105
Total 100 | 116,743 0.641
* EGAT EGCO RATCH IPP SPP Lao PDF (Hydro)
Coal Lignite IPCC Good Practice Guidance
“Heavy Oil” IPCC residual fuel oil”
“imported IPP/SPP coal power” CO, IEA “Energy Balance” 2002
autoproducer electricity by coal 36 %
CO, 0.641 [kCO,/kWh] BDF
CO, EGAT 3%
EL,>COEF®/(1- Lossy) = 4,600 [MWh/yr]=<0.641 [tCO,/MWh]/(1 — 0.03)
= 3.0 10° [tCO,/yr]
BDF
BDF
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BE_N,0,

N,O
BDF 15,000 [t/yr]
Ly =3.0<10° [tCO,/yr] =0 + 0
=3.0<10° [tCO,/yr]
2.6.4 GHG
GHG
y ER, BDF 15,000 [t/yr]

= 4.79><10* [tCO,/yr] - 1.11><10* [tCO,/yr] - 3.0><10° [tCO,/yr]
= 3.38<10" [tCO,/yr]

GHG Table 2.6.2

-71 -

F,Eindirect_Nzoy

ER,



Table 2.6.2 GHG

year | BDF | Fertilizer", | FF" gy | ELy PE, BE, Ly ERy
[tiyr] [tryr] [TIyr] | [MWhiyr] | [tCOwq/yr] | [tCOealyr] | [tCOsalyr] | [tCOseqlyr]
2008 | 12,000 22,680 8.14 3,680 8,894 38,310 2,432 27,074
2009 | 15,000 28,350 10.18 4,600 11,117 | 47,888 3,040 33,731
2010 | 15,000 28,350 10.18 4,600 11,117 | 47,888 3,040 33,731
2011 | 15,000 28,350 10.18 4,600 11,117 | 47,888 3,040 33,731
2012 | 15,000 28,350 10.18 4,600 11,117 | 47,888 3,040 33,731
2013 | 15,000 28,350 10.18 4,600 11,117 | 47,888 3,040 33,731
2014 | 15,000 28,350 10.18 4,600 11,117 | 47,888 3,040 33,731
2015 | 15,000 28,350 10.18 4,600 11,117 | 47,888 3,040 33,731
2016 | 15,000 28,350 10.18 4,600 11,117 | 47,888 3,040 33,731
2017 | 15,000 28,350 10.18 4,600 11,117 | 47,888 3,040 33,731
147,000 277,830 99.76 45,080 | 108,947 | 469,302 | 29,792 | 330,653
14,700 27,783 9.98 4,508 10,895 | 46,930 2,979 33,065
2.6.5
GHG GHG
48 [ktCO,/yr]
11 [ktCO/yr] N,O 10.5 [ktCO,/yr]
3 [ktCO,/yr]
2
BDF CO,
N,O
BDF CO, BDF
1%
COEF™ S 1 %
0.5 [ktCOlyr]
N,O N,O COEFP™' N,O IPCC
1% %
N,O 20 %
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a)

2.6.3

*1
*1ha
*1ha

*1ha

PEpIantaltion_COZy
F,Eplantation_cozy = 2.59 [kgCO,/ha]>< 22,500 [ha]><2
= 117 [tCO,/yr]

1 [KtCO,/yr]

% N,O 20 % N,O
4% 2 [ktCO,lyr]
2% 1 [ktCO,lyr]
negligible
3
1
2 Table
Table 2.6.3
15m
20 ps
10 km/hr
%* 73 g/MJ

lha 6.7 km

lha 355 MJ

lha CO, 2.59 kgCO,

IPCC
=7355W 1Wh=0.0036 MJ
=100 [m]/1.5 [m]><100 [m] = 6.7 [km]
=20 [ps]><735.5 [W]><6.7 [km]/10 [km/hr]
><0.0036 [MJ]
=35.5 [MJ]
CO, =73 [g/MJ]>=<35.5 [MJ]
= 2.59 [kgCOy/ha]
22,500 ha CO,

negligible
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b)

50 km
45,000 [t/yr]
Table 2.6.4
Table 2.6.4
15t
1 ( ) 100 km
* 0.77 kgCOy/km
* IPCC
45,000 [t] 15t
100 km
C02 PETransply

PETramsply = 45,000 [t/yr]/15 [t]><100 [km]><0.77 [kgCO,/km]
= 230 [tCO/yr]

1 [ktCO,lyr] negligible

28,350 [t/yr]

c) BDF
BDF 15,000 [t/yr]
520 km
BDF CO;, PET™™P  Table 2.6.4

PE™™™% = 15,000 [t/yr]/15 [t]><1,040 [km]><0.77 [kgCO./km]
=800 [tCO,/yr]

1 [KtCO,/yr] negligible
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2.7

BDF B P L

P5. PEPMON N0, N,O [tCO.eq]

PEPMoN N0, = Fertilizer",>< UREA_EQ" > COEF""™ N,0>GWP_N,0

P6. Fertilizer", [t-fertilizer]

P7. UREA_EQ" N [t-urea/t-fertilizer]
BDF

B1.BF, BDF [GJ]

BF, = BF**, > Density, ><HV,

B2. BF, BF, [m?]

B Fmassy
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B3. Density, BDF [ton/m°]

B4.HV, BDF [GJ/ton]

Densityy

B5. COEF™™ BDF

direct part;

Indirect part;

LCACO;

LCA

[tCO./GJ]

direct part

Oxidation factor; IPCC Guidelines/Good Practice Guidance

P1. FF°"\c, BDF

P2. COEF s LCA CO,
PDD
Practice Guidance

P3. BF™, BDF

I
BF"° y

-76 -

[tCO, m*-NG]

15.3 [tC/TJ]

[t-BDF]

[m’]

IPCC Guidelines/Good



L1.EL, BDF [MWh]

L2. COEF®, CO, [tCO,/MWH]

ACMO0002 Simple OM

L3. Lossy [no dimension]

L4. BE_N,0, BDF N,O [tCO,eq]

BE_N,0, = BioFertilizer"",> UREA_EQ®"'><COEF_N,0>GWP_N,0

L5. BioFertilizer™, [t-biofertilizer]
L6. UREA_EQ™ [t-urea/t-biofertilizer]
L7. PE™" N0, N,O [tCO,eq]

PE"" N,O, = Fertilizer", < UREA_EQ",>< COEF""*_N,0><GWP_N,0
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2.8

2.8.1

BDF

BDF

BDF
2.8.1

BDF

BDF

-78 -
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Table 2.8.1 1996
1.pH 55 9.0
2. TDS mg/L 3,000 mg/L PCC
5,000 mg/L
5,000 mg/L 2,000 mg/L
TDS
TDS
3 SS mg/L 50 mg/L PCC
150
mg/L
4. 40
5.
6. H,S mg/L 1.0
7. HCN mg/L 0.2
8. mg/L
5.0
6 0.25
3 0.75
0.25
2.0
0.005
0.03
1.0
0.02
0.2
1.0
5.0
9. FOG mg/L 5 mg/L PCC
15 mg/L
10. mg/L 1.0
11. mg/L 1.0
12. mg/L 1.0
13. mg/L
14. BOD mg/L 20 mg/L pPCC
60 mg/L
15. TKN mg/L 100 mg/L PCC
200 mg/L
16. COD mg/L 120 mg/L PCC
400 mg/L
* PCC=
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BDF

BDF
BDF
BDF PM
PAH Table 2.8.2
Table 2.8.2 BDF20 % B20 100 % B100
B20 B100
-12.6 % -43.2 %
-11.0% -56.3 %
-18.0 % -55.4 %
+1.2 % +5.8 %
-12 20 % | -60 -90 %
20 % | -80 -90 %
-15.7 % -78.3 %
*
USA, National Renewable Energy Laboratory, “Biodiesel Handing and Use Guidance”
1995
2001 EU Table 2.8.3and 2.8.4
80 %
BDF
Table 2.8.3 Light and Heavy Duty Diesel
type Reference standards Standard No. Enforced
94/12/EC TIS 1435-1997 Jan 1, 1999
- for Direct Injection Sep 30, 2001
Light Duty | 96/69/EC TIS 1875-1999
Diesel Engine - Ref. weight not more than 1,250 kg Oct 1, 1999
- Ref. weight more than 1,250 kg Oct 1, 2000
- Direct Infection Engine Sep 30, 2001
Heavy Duty | 95/542(A)/EEC (EURO 1) TIS 1290-1995 May 12, 1998
Diesel Engine | 95/542(A)/EEC (EURO 2) TIS 1295-1998 May 23, 2003

Pollution Control Department, Ministry of Natural Resources and Environment
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Table 2.8.4 EU
[l6) HC | NOx PM
96/69/EC [g/km] (HC + NOXx) [g/km] [9/km]
. . Passenger cars 1.0 0.7 0.08
Light Duty Diesel | 4 950 g 1.0 0.7 0.08
Engine 1,250 1,700 kg 1.25 1.0 0.12
1,700 kg 15 1.2 0.17
Heavy Duty EURO 2 [a/kwh] | [g/kwWh] | [g9/kWh] | [g9/kWh]
Diesel Engine 4.0 1.1 7.0 0.15
dieselnet, “Emission Stnandards European Union”
2.8.2
10,000 Iyr 26,000
BDF
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2.9

Kasetsart University  Dr. Chanate Malumpong

2
Ministry of Agriculture, Agricultural Extension Department

Department of Agronomy (Department of Agriculture)

Ministry of Natural Resources Environment  Dr. Asadaporn
PTT Public Company Limited Research Information
& Service Division Research and Technology Institute
1,450

2006 2 %

5 2%
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3.1

(SCF)
BDF
BDF
UTIC FOODS (THAILAND) Co., Ltd.
BDF
Sun Care Fuels Thailand, Ltd. (SCF Thailand)
2006 3 8 UTIC FOODS
Kasetsart University Fig. 3.1.1
Farms in Loei Farms in Loei Farms in Loeci
(Gias Stations
. (Gas Stations
Japan
SCF Gas Stations
Other companies (part of consortiumy)

.

-

Thailand
UTIC Food
Other companies (part of consortium)

Freight Company

\

Freight Company

Freight Company

Technical Support
Tsukuba University [Japan)
Kasctsart University { Thailand)
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3.2

0 0 46,500 58,200 58,200

0 0 28,114 32,814 36,814

1421 1,770

0 0 74,614 92,435 96,784

0 0 56,400 70,000 70,000

1,500 1,500 2,000 2,000 2,000

0 0 16,000 16,000 16,000

1,000 1,000 1,000 1,000 1,000

0 0 100 100 300

20,000 1,000 1,000 1,500 3,000

22,500 3,500 76,500 90,600 92,300

-22,500 -3,500 -1,886 1,835 4,484
30,000 30,000
20,000 40,000
0 0

50,000 70,000 0 0 0

1,200 4,200 4,140 4,080 4,020
80,000

1,200 84,200 4,140 4,080 4,020

26,300 -17,700 -6,026 -2,245 464

26,300 8,600 2,574 329

26,300 8,600 2,574 329 793
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3.3

3.3.1
a) BDF 8
2 10
b) 2% 20
c) 2
BDF CER 3 10
d) BDF 12,000 t/yr 2 15,000 t/yr
e) 15,000t/yr BDF
7
f) BDF 14.59
a) 1 1
h) 30 %
i) 5 0%
) 1 2.66
10 IRR Table 3.3.1
CER Table 3.3.2 CER CO;1
5% 1$=105
Table 3.3.1 CER IRR
2006 | 2007 [ 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
cash flow -11| 83| 112 | 113| 114 | 115| 115| 116 | 117 | 117 | 118
cash flow 11| 72| 185 | 298| 412 | 526 | 642 | 758 | 874 | 992 | 1,110
[S]-[S] -1,000 | -1,000 | -950 | -900 | -850 | -800 | -750 | -700 | -650 | -600 | -550 | -500
IRR 3.78
IRR 1.58
CER
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Table3.3.2 CER IRR
2006 2007 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
cash flow -11 92 124 125 125 126 127 127 128 129 129
cash flow -11 81 205 330 455 581 707 835 963 | 1,091 | 1,221
[S]
[S] - -1,000 | -1,000 | -950 | -900 | -850 | -800 | -750 | -700 | -650 | -600 -550 -500
IRR 5.18
IRR 3.07
CER
IRR 1.58 %
IRR 3.07 %
3.3.2 CO, 1
10 Co,
330,653 [tCOeq] 2.6.4 CO, 1

1,000,000,000 [yen] / 330,653 [tCO,eq] = 3,024 [yen/ tCOeq]

CO,

3,000
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3.4

Loei

Climate Experts

Khon Kaen
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4.1
Climate Experts
PDD Project Design Document
PDD-NMB NMM JQA Japan Quality Assurance Organization
CDM PDD CDM
DOE Designated Operational Entities 5 JOA
PDD 2005 2 10 JOA 2 12 JQA CDM
Round 10 PDD JOA
"Desk Review Report for Validation” 3 23
JQA
PDD CAR Corrective Action Request 5 CL Clarification
7 4.2
CDM 3 18 UNFCCC
Assessment JQA "grade 2”
Meth Panel
NMB-D.3 CDM
”Tool for the demonstration and assessment of additionality” NMB-D.1
tool
JOA
tool
CDM
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42 OE

JQA

PDD CAR Corrective Action
Request 5 CL Clarification 7 CAR
CL

CAR __ Corrective Action Request
CAR 5
1. PDD BDF 1
BDF 1

2. PDD bio-diesel  petro-diesel competitive
competitive
petro-diesel bio-diesel

4. 1SO9000

”unused land”

CL Clarification
CL 7
1. 2003 7 1

2. CAR-1
3. petro-diesel BDF
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PDD
“unused land”
PDD
CAR-4
CAR5 CL7
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PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 DR ‘
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CLEAN DEVELOPMENT MECHANISM
PROJECT DESIGN DOCUMENT FORM (CDM-PDD)
Version 02 - in effect as of: 1 July 2004)

CONTENTS
A General description of project activity
B Application of a baseline methodology
C Duration of the project activity / Crediting period
D Application of a monitoring methodology and plan
E. Estimation of GHG emissions by sources
F. Environmental impacts
G. Stakeholders’ comments

Annexes

Annex 2: Information regarding public funding
Annex 3: Baseline information

Annex 4: Monitoring plan
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‘ SECTION A. General description of project activity
\ A.l  Title of the project activity:
>>
BDF
‘ A.2.  Description of the project activity:
>>
15 kton/year (45 ton/day; 335 days/year) BDF
(BDF-ME) BDF-ME
BDF-ME CO;
2000 11
( diesel)
2003
Ministry of Energy  Navy FS 2006
2% Ministry of Agriculture and Cooperatives 2007
2
BDF-ME
BDF-ME 7
diesel
BDF-ME

A3.  Project participants:

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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>>
+ (SCF)
+  Sun Care Fuels Thailand, Ltd. (SCF Thailand)
+ UTIC FOODS (THAILAND) Co., Ltd.
\ A.4.  Technical description of the project activity:
‘ A.4.1. Location of the project activity:
>>
‘ A4l Host Party(ies):
>>
‘ A4.12. Region/State/Province etc.:
>>
\ A4.13. City/Town/Community etc:
>>
(BDF-ME )
( )
A4.14. Detail of physical location, including information allowing the unique
identification of this project activity (maximum one page):
>>
o 250
° 480 ha ( 48 ha 32 ha )
. 10,000 Baht ( 4 )
° 24 4.8ha
[ ]
o 1 5 6
22,500 ha
8,000 baht (US$ 200/months, )
BDF-ME

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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>>

Type I11 Other Project Activities
— II1.C. Emission Reductions by Low-Greenhouse Gas Emitting Vehicles

>>
BDF-ME
(CH5OH) (NaOH: ) 05%
(CH3,COOH; ) )
BDF-ME
BDF-ME PM PAH CO SOx
BDF-ME

A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse gas

account national and/or sectoral policies and circumstances:

>>
GHG BDF-ME
GHG
BDF-ME
A44.1. Estimated amount of emission reductions over the chosen crediting
period
>>
4 5
3.10 x 10" tCO., /yr 10 3.04 x 10°.tCO.,,.
year Plantation ~ Sunflower  Sunflower Oil | BDF-ME | Fertilizer”, =~ FF®q, EL, PE, BE, Ly ER,
Area [ha] Seeds [t/yr] [tyr] [t/yr] [t/yr] [T)/yr] __ [MWh/yr] | [tCO,eq/yr] [tCO,eq/yr] [tCO.eq/yr] | [tCO,eq/yr]
2006 18,000 36,000 13,320 12,000 24,000 8.14 3,680 10,724 38,397 2,428 25,244
2007 22,500 45,000 16,650 15,000 30,000 10.18 4,600 13,977 47,996 3,035 30,984
2008 22,500 45,000 16,650 15,000 30,000 10.18 4,600 13,977 47,996 3,035 30,984
2009 22,500 45,000 16,650 15,000 30,000 10.18 4,600 13,977 47,996 3,035 30,984
2010 22,500 45,000 16,650 15,000 30,000 10.18 4,600 13,977 47,996 3,035 30,984
2011 22,500 45,000 16,650 15,000 30,000 10.18 4,600 13,977 47,996 3,035 30,984
2012 22,500 45,000 16,650 15,000 30,000 10.18 4,600 13,977 47,996 3,035 30,984
2013 22,500 45,000 16,650 15,000 30,000 10.18 4,600 13,977 47,996 3,035 30,984
2014 22,500 45,000 16,650 15,000 30,000 10.18 4,600 13,977 47,996 3,035 30,984
2015 22,500 45,000 16,650 15,000 30,000 10.18 4,600 13,977 47,996 3,035 30,984
Sum 220,500 441,000 163,170 147,000 294,000 99.76 45,080 136,513 470,360 29,744 304,103
Average 22,050 44,100 16,317 14,700 29,400 9.98 4,508 13,651 47,036 2,974 30,410
‘ A.4.5. Public funding of the project activity:
>>

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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B.1.  Title and reference of the approved baseline methodology applied to the project activity:

>>
Baseline methodology for transportation bio-fuel production with LCA

B.1.1. Justification of the choice of the methodology and why it is applicable to the project

activity:
>>

(@

(b) GHG

©
- BDF

3 3
(d)
N,O

(e) CER
-~ B2

®

i
- validator
ii
70 %

N diesel BDF

diesel diesel

2006 2%
diesel 70 %
BDF 0%

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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iv
v
- bio-diesel
B.2.  Description of how the methodology is applied in the context of the project activity:
>>
GHG 3
BDF-ME
BDF-ME
CDM
1.
Option 1-1:
Option 1-2:
Option 1-3:
Option 1-4: BDF
Option 1-5: BDF
Option 1-6: BDF
Option 1-7: GHG
@) Option 1-3 Option1-1 1-4 GHG
(b) Option 1-5 Option 1-2  1-7
conservative
Option 1-1 1-4 Option 1-6
2. BDF
Option 1-6 BDF
(c) (d) BDF
(®)
(e) "Tool for the

demonstration and assessment of additionality”” *’Step 3. Barrier analysis” ”’Step 2. Investment analysis™
Step 3: Sub-step 3a.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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BDF
BDF
Step 2
Step 2:  Sub-step 2a.
Sub-step 2b.-Option
-Option

Sub-step 2c.

Sub-step 2d.
- Step3 Step2

IRR 10
IRR 16%
IRR CER
BDF 10 %
prohibitive

- BDF 0%

3. BDF

® 2 BDF
bio-diesel
bio-diesel
diesel bio-diesel
bio-diesel
BDF conservative
bio-diesel 70 %
(®-
(®-
(@)-(f)
BDF

BDF

CER

CDM

GHG

OvRe
-~

bio-

B.3.  Description of how the anthropogenic emissions of GHG by sources are reduced below those
that would have occurred in the absence of the registered CDM project activity:
>>

GHG
B.4.  Description of how the definition of the project boundary related to the baseline methodology

>>

ACMO0002

BDF

GHG

BDF

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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BDF
BDF
GHG negligible
GHG GHG
In the Boundary Outside of the Boundary
Baseline | Monitored BDF BDF
Scenario co, CO, CH,
Neglected Cco, n.a
BDF
Nzo
Project Monitored BDF BDF
Scenario co, Cco,
BDF
CO,
N,O
Neglected BDF BDF CO,
CO,
CO, CO, CH,
BDF CO,
BDF CO,
CO,
CO,
CO,

>>
10 years

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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>>
| C.2.2. Fixed crediting_period:
‘ C.221. Starting date:
>>
01/01/2008.
| C.2.2.2. Length:
>>
10 years

‘ D.1. Name and reference of approved monitoring methodology applied to the project activity:

>>

Monitoring methodology for transportation bio-fuel production with LCA

(AMO0O0xx)

\ D.2.  Justification of the choice of the methodology and why it is applicable to the project activity:

>>
B.1.1

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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D.2. 1. Option 1: Monitoring of the emissions in the project scenario and the baseline scenario
D.2.1.1. Data to be collected in order to monitor emissions from the project activity, and how this data will be archived:
ID number Measured (m), How will the
(Please use Source of Data unit calculated (c) Recordin Proportion of data be
numbers to ease Data variable or estimated g data to be archived? Comment
. data frequency . .
cross-referencing (e) monitored (electronic/
to D.3) paper)
BDF vol
g;l:'mass,,y, [ton-BioFuel] m daily 100% electronic BF™Y
BDF
P2. - [tCO,/ton- c PDD 100% electronic
COEF™ BioFuel]
CO,
3-
ES(SEFFF co [tCIC\I)..é/]m c PDD 100% electronic IPCC Guidelines/Good Practice
Ne 2 Guidance 15.3
[tC/TJ]
PE Plantation NZO
— Y- .
P4. . = Fertilizer".,. * UREA_EQ"
PE Plantation NZO NZO - [tcozeQ/yr] c m0nth|y 100% eleCtrOHIC * COEFDireC%/ NZO - Q
— Y- —
* GWP_N20
PS. i [ton-fertilizer] m monthl 100% electronic
Fertilizer"., y °
Every time
P6. _ i [ton-urea/ton- when 0 .
UREA_EQ" N fertilizer] ¢ fertilizer is 100% electronic
changed
i;spp BDF [m2/yr] ¢ Daily 100% electronic
-NG,y-

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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D.2.1.2. Description of formulae used to estimate project emissions (for each gas, source, formulae/algorithm, emissions units of CO.,.

equ.)
>>
y PE, PE,
PEy — FFBFPNG’yxCOEFFFNG + BFmassyxCOEFFS + |:>Eplantation_|\|20y
FFy BDF [TIlyr]
COEF™; LCA CO, [tCO,/TJ]
BF™S, BDF [t-BDF/yr]
COEF™ BDF CO, [tCO,/t-BDF]

PEpIantation N,O
_N2Uy _ ) )
= Fertilizer™,>< UREA_EQ"™> COEF"™®_N,0>GWP_N,O [tCOeq/yr]

Fertilizer™,

UREA_EQ"
COEF""™_N,0

GWP_N,0 N,O GWP

N

N,O
=310 (

N,O

[t-fertilizer/yr]

[t-urea/t-fertilizer]
=10%
) [tCOgGC]/thO]

[tN,O/t-urea]

boundary and how such data will be collected and archived :

ID number How will the
(Please use Source of Measured (m), Recordin Proportion of data be
numbers to ease Data variable Data unit calculated (c), g data to be archived? Comment
: data : frequency . -
cross-referencing estimated (e), monitored (electronic/
to table D.3) paper)
B1. BDF ) . BF,. = BF"', * Density,. *
- 0, Yy Y Yy
BF, [GJ] c daily 100% electronic HVY,
mass
g|2:'vol,y‘ BF, [m?3] m daily 100% electronic BF™Y

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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B3. BDF [ton/mPP™ m thi li lectroni

Density, r " monthly sampling electronic

B4. See , . Density,

HY, BDF comment [GJ/ton] m/c monthly sampling electronic
direct part;
Indirect part;

LCA
B5 BDF [tCO./
- LCA CO, physical c 100% electronic .

COEF unit] direct part
Oxidation factor; IPCC
Guidelines/Good Practice
Guidance

D.2.1.4. Description of formulae used to estimate baseline emissions (for each gas, source, formulae/algorithm, emissions units of
CO,. equ.)
>>
y BE, BE,
BE, = BFy><COEF" > (1+3)
BF, BDF [Glyr]
= BF"°, > Density,><HV,
BF, BF, [m3yr]

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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Density, BDF [ton/ m?]
HV, BDF [GJ/ton]
COEF™ BDF LCA CO, [tCO,/GJ]
le) GJ
= [Lbiofuer/Ltossil] - 1
I—fossil [m/M‘]]
Loiofuer BDF [m/MJ]

ID number Data Source of Data Measured (m), | Recording | Proportion | How will the data Comment
(Please use | variable data unit calculated (c), | frequency | of datato be archived?
numbers to estimated (e), be (electronic/
ease Cross- monitored paper)
referencing
to table
D.3)

D.2.2.2. Description of formulae used to calculate project emissions (for each gas, source, formulae/algorithm, emissions units of CO,
equ.):

>>

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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D.2.3.1. If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the project

activity

ID number Measured How will the

(Please use Data variable Source of (m), Recording Proportion of datg be

numbers to ease Data unit calculated (c) data to be archived? Comment
- data - frequency . .

cross-referencing or estimated monitored (electronic/

to table D.3) (e) paper)
L1 BDF
ELl [MWh] m monthly 100% electronic

y

ACMO0002  Simple OM
tszFEL €0, [tCO/MWh] cle yearly 100% electronic
L3. [no 0 .
Loss, dimension] cle yearly 100% electronic
BE_N20,
L4. . = BioFertilizer "
- 0, y
BE_N20, [tCO%eq] c yearly 100% electronic * UREA_EQ® * COEF_N20
N.O * GWP_N20 [tCO,eq/yr]

L5. [t-(bio- 0 .
BioFertilizer*", fertilizer)] m monthly 100% electronic
L6. Calculatio | [ton-urea/ton- 0 :
UREA_EQ °“ty N fertilizer] c yearly 100% electronic
L7 PE""_N20, = Fertilizer", *

' N,O - [tCO%eq] c yearly 100% electronic UREA_EQ", *

PE IndireCt_Nzoy

COEF Mt 'N20 * GWP_N20

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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>>
y Ly Ly
L, = ELy><COEF®-/(1- Loss,) - BE_N,0, + PE""_N,0,

EL, BDF [MWh/yr]

COEFFY, CO, [tCO/MWNh]

Lossy [no dimension]

BE_N,O, BDF N,O

= BioFertilizer™,>< UREA_EQ®'><COEF_N,0>GWP_N,0 [tCO.eq/yr]

BioFertilizer®, [t-biofertilizer/yr]
EQ° [t-urea/t-biofertilizer]
COEF_N,O™ N,O =0.030

[tN,O/t-urea]
GWP_N,O N,O GWP =310 [tCO.eq/tN,O]

F)Eindirect_Nzoy Nzo
= Fertilizer",>< UREA_EQ", > COEF"™"*_N,0>GWP_N,0
[tCO.eqlyr]
COEF™irect N,O N,O =2.0% [tN,O/t-urea]

emissions units of CO, equ.)

>>
y ER, ER,

D.3. Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored

Data

(Indicate table and Uncertainty level of data .

ID number e.g. 3.-1.; | (High/Medium/Low) Explain QA/QC procedures planned for these data, or why such procedures are not necessary.
3.2)

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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P1, P5, P7,B2, L1,

L5 Low
Low
B5 Low to Middle

D.4 Please describe the operational and management structure that the project operator will implement in order to monitor emission reductions

>>

D.5 Name of person/entity determining the monitoring_methodology:

>>

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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\ SECTION E. Estimation of GHG emissions by sources \
‘ E.l.  Estimate of GHG emissions by sources: ‘
>>
y PE, PE,
PEy — FFBFPNG,yx COEFFFNG + BFmassyx COEFFS + PEpIantation_NZOy
FF,, BDF [TIyr]
COEF™; LCA CO; [tCO./TJ]
BF™, BDF [t-BDF/yr]
COEF™ BDF co, [tCO,/t-BDF]
PEpIantation NZOy Ngo
= Fertilizer",>< UREA_EQ"> COEF®"™_N,0>GWP_N,0 [tCOeq/yr]
Fertilizer" _ [t-fertilizer/yr]
UREA_EQ" N [t-urea/t-fertilizer]
COEFP™ N,O N,O =1.0% [tN,O/t-urea]
BDF 15,000 [t/yr]
PE, = 10.18 [TJ/yr] * 15.3 [tC/TJ] * (44/12) [tCO,/tC]
+ 30,000 [ton-fertilizer] * 0.12 [ton-urea/ton-fertilizer]
*0.010 [tNO/ton-urea] * 310 [tCO.eq/tN,O]
= (571 + 11,160) [tCO.eq/yr]
= 11.7 * 10PP**" [tCO,eqlyr]
\ E.2.  Estimated leakage:
>>
y Ly Ly

Ly = EL,><COEF®-/(1- Lossy) - BE_N,O, + PE™"_N,0,

EL, BDF [MWh/yr]

COEFF,, CO, [tCO,/MWh]

Lossy [no dimension]

BE_NyO, BDF N.O

= BioFertilizer"",>< UREA_EQ®"'>< COEF_N,0>GWP_N,0 [tCOeq/yr]

BioFertilizer®, [t-biofertilizer/yr]
EQ™ [t-urea/t-biofertilizer]
COEF_N,0™ N,O =0.030

[tN,O/t-urea]

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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PEindireCt_NZQy - B NQO
= Fertilizer",>< UREA_EQ", > COEF"™"**_N,0>GWP_N,O [tCO.eq/yr]
BDF 15,000 [t/yr]
L,= (4.6*10PP*P[MWh/yr]) * 0.64 [tCO,/MWh]/ (1 —0.03) -0 +0
= 3.0 * 10PP** [tCO./yr]

E.3. Thesumof E.1 and E.2 representing the project activity emissions:
>>

PEPP“™ = PE, + L,

BDF 15,000 [t/yr]
PEPP P, = 14.7 * 10PP* [tCO,eq/yr]

E.4.  Estimated anthropogenic emissions by sources of greenhouse gases of the baseline:
>>

y BE, BE,

BE, = BFy><COEF" %< (1+3)

BF, BDF [GJlyr]
= BF*!, > Densityy ><HV,
BF, BF, [m3/yr]
Density, BDF [ton/ m?]
HV, BDF [GJ/ton]
COEF" BDF LCA CO; [tCO./GJ]
o) GJ
= [Loiofuel Ltossit] - 1
L fossil [m/MJ]
Lpiofuer BDF [m/MJ]
BDF 15,000 [t/yr]

BE, = BF, * COEFPP""

= 15*10PP** [ton-BDF/yr] * 0.89 [ton-Diesel/ton-BDF] * 3.21 [tCO./ton-Diesel] * 1.12
= 48.0*10PP* [tCO,/yr]

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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E.5. Difference between E.4 and E.3 representing the emission reductions of the project activity: ‘
>>

ER,

BDF 15,000 [t/yr]
ER, = 33.2 *10° [tCO,eq/yr]

E.6.  Table providing values obtained when applying formulae above:

>>
10 3.04 x 10° tCO,

year Plantation  Sunflower  Sunflower Oil | BDF-ME | Fertilizer”, FF®®y, EL, PE, BE, Ly ER,
Area [ha] Seeds [t/yr] [t/yr] [t/yr] [t/yr] [TJ/yr] [MWh/yr] | [tCOzeq/yr] [tCOzeq/yr] [tCOzeq/yr] | [tCOzeq/yr]
2006 18,000 36,000 13,320 12,000 24,000 8.14 3,680 8,928 38,397 2,428 27,041
2007 22,500 45,000 16,650 15,000 30,000 10.18 4,600 11,731 47,996 3,035 33,230
2008 22,500 45,000 16,650 15,000 30,000 10.18 4,600 11,731 47,996 3,035 33,230
2009 22,500 45,000 16,650 15,000 30,000 10.18 4,600 11,731 47,996 3,035 33,230
2010 22,500 45,000 16,650 15,000 30,000 10.18 4,600 11,731 47,996 3,035 33,230
2011 22,500 45,000 16,650 15,000 30,000 10.18 4,600 11,731 47,996 3,035 33,230
2012 22,500 45,000 16,650 15,000 30,000 10.18 4,600 11,731 47,996 3,035 33,230
2013 22,500 45,000 16,650 15,000 30,000 10.18 4,600 11,731 47,996 3,035 33,230
2014 22,500 45,000 16,650 15,000 30,000 10.18 4,600 11,731 47,996 3,035 33,230
2015 22,500 45,000 16,650 15,000 30,000 10.18 4,600 11,731 47,996 3,035 33,230
Sum 220,500 441,000 163,170 147,000 294,000 99.76 45,080 114,508 470,360 29,744 326,108
Average 22,050 44,100 16,317 14,700 29,400 9.98 4,508 11,451 47,036 2,974 32,611
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SECTION F. Environmental impacts

F.1.  Documentation on the analysis of the environmental impacts, including transboundary

impacts:
>>
3
BDF-ME
BDF
BDF
BDF-ME
BDF-ME CO, PM, PAH, CO, SOx
NOx
EU
80 %
BDF-ME
F.2.  If environmental impacts are considered significant by the project participants or the host

Party, please provide conclusions and all references to support documentation of an environmental

>>
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SECTION G. Stakeholders’ comments ‘
>>

\ G.1. Brief description how comments by local stakeholders have been invited and compiled: \
>>

To be elaborated...

G.2.  Summary of the comments received:
>>

To be elaborated...

G.3.  Report on how due account was taken of any comments received:
>>

To be elaborated...
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CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Annex 1

Annex 2

INFORMATION REGARDING PUBLIC FUNDING

)

(COEF™\q):

Section E

(COEF™):

BDF-ME
BDF-ME

Annex 3

BASELINE INFORMATION

CO,

BDF-ME 1

IPCC GHG Inventory Guidelines

BDF-ME

page 22

C 1

COEF"™® = 44/[molecular weight of BDF-ME] = 44/294.5 = 0.1494 [tCO,/ton-BDF]

(COEFF-)):

“no BM component”

Emission Factor Calculation (Simple OM) by using Energy Consumption in Electricity Generation in 2003 (EGAT Power Development Plan 2004)

Operating Margin

COEFPPELP

EGAT
ACMO0002

Electricity Generation Fuel Consumption Emission Factor (IPCC)| Oxidization | CO, emissions | Emission Factor
Ratio (%) (GWh/yr) unit (kton/yr) (tC/TJ)  (TJ/kton) factor (MtCO,/yr) (ktCO,/KWh)

Hydro 8.7% 10,180
Natural Gas 71.5% 83,500 1,895 MMSCFD/yr 15,151 15.3 52.3 99.5% 44.23 0.530
Heavy Oil 1.8% 2,150 533  Mlitre/yr 517 21.1 42.0 99.0% 1.66 0.774
Diesel 0.0% 45 12 Mlitre/yr 10 20.2 43.3 99.0% 0.03 0.720
Lignite 14.7% 17,134 16 Mton/yr 16,000 12.1 27.6 98.0% 19.26 1.124
Imported Coal 2.2% 2,526 not specified 26.4 28.7 98.0% 2.39 0.948
Renewable 0.9% 1,103
EGAT-TNB 0.1% 105
Total 100.0% 116,743 0.641
[Note] The data includes plants under EGAT, EGCO, RATCH, IPP, SPP, Lao PDF (hydro)

Carbon emission factor for coal and lignite are Thai specific values from IPCC God Practice Guidance
"Heavy oil" is regarded as "residual fuel oil" in the IPCC category
CO, emissions from imported IPP/SPP coal powers are calculated by assuming electricity generation efficiency is 36%, which is calculatec

by using the IEA "Energy Balances" (2002 data; autoproducer electricity by coal)
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2006 2007 2008 2009 2010 2011 2012

page 23

2013 2014 2015 2016 2017 2018 2019 2020

[unit] million yen

Calculation for Investment Analysis

Cash Flow after Tax -11 83 112 113 114 115 115 116 117 117 118 -10 -10 -10

Accumulated Cash Flow after Tax [S] -11 72 185 298 412 526 642 758 874 992 | 1,110| 1,100| 1,090| 1,080
-850 -800 -750 -700 -650 -600 -550 -500 -500 -500 -500

[S] - Invested Capital -1,000 [ -1,000 -950 -900

3.78%

[IRR] (excl. interest, incl. tax)

1.58%

[IRR] (incl. interest, incl. tax)

End of the Crediting Period

Amortization of Deferred Assets: 10 years Start of the Crediting Period
GHG
GHG 2
BDF-ME CO;
N,O
48 [KtCO,lyr]
11 [KtCO/yr] N,O 10.5 [KtCO,/yr]
3 [ktCO/yr]
BDF CO, BDF-ME
1%
1% 0.5 [KtCO,/yr]
NZO Nzo %
N.O 20 %
% 2 [KtCO,/yr]
1 [KtCO,/yr] negligible
3
a)
2 CO, 150
[tCO./yr] negligible

b)

15 0.77 [kgCOz/km] 50 km 45,000 [t-
seed.yr] (28,500 [t-fertilizer/yr]) CO, 230 [tCOy/yr] negligible
c) BDF
BDF-ME negligible
LCA
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PEC (Japan) IEEJ (Japan) DEFRA (UK) NREL (US)
12%
i i Combustion
Unit (t-CO,/TJ Production Stage . issi
(-C0TY) . Consumption 9 Crude Oil ) Domestic  |Up-front Part| ~ Stage Life Cycle SIS
Studied by Count Self Transportation IREE) Transporttaion | Aggregation (t-CO,/TJ) ol
Source i . Flaring P o greg IPCC Default 2 Adjustment
Consumption
H13 PEC Japan 1.10 1.00 2.80 0.40 5.30 74.07 79.37 7.2%
EVALUATION OF THE COMPARATIVE ENERGY,
GLOBAL WARMING AND SOCIO-ECONOMIC  [DEFRA UK n/a n/a n/a n/a n/a 9.93 74.07 84.00 13.4%
COSTS AND BENEFITS OF BIODIESEL
Ll 14 PEC Japan n/a n/a n/a 6.57 n/a 9.07 74.07 83.14 12.2%
Ll NIES Japan 2.30 3.61 0.00 5.91 74.07 79.98 8.0%
Life Cycle Inventory of Biodiesel and Petroleum|Domestic Production .
Diesel for Use in an Urban Bus (NREL) CO, only, No CH,) us 1.08 0.41 8.32 0.42 1023 7407 84.30 S
Life Cycle Inventory of Biodiesel and Petroleum|Foreign Production o
Diesel for Use in an Urban Bus (NREL) (CO; only, No CH,) us 1.83 L. 8.32 0.42 1234 7407 86.40 e
Life Cycle Inventory of Biodiesel and Petroleum|Domestic Production o
Diesel for Use in an Urban Bus (NREL) €O, + CHy) us 1.32 0.43 8.47 0.43 10.64 74.07 84.71 14.4%
Life Cycle Inventory of Biodiesel and Petroleum|Foreign Production .,
Diesel for Use in an Urban Bus (NREL) O, + CHy) us 2.33 1.79 8.47 0.43 13.02 74.07 87.09 17.6%
IEEJ Japan 0.76 0.56 0.79 2.72 0.23 5.05 74.07 79.12 6.8%
LNG LCA PEC Japan 082 061 086| 331 0.20 5.80 74.07 79.87 7.8%
[Allocation criteria at refinery stage dominates the diversity of the results]
7%

BDF-

ME

“Life Cycle Inventory of Biodiesel and Petroleum Diesel” (NREL/SR-580-24089), p.177

4-
1997)
[ ]
[ ]

CO,

Table 110

Table 110: Economy Data for Biodiesel Fuels in a Modern Series 60 Engine

(Graboski
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Engine Efficiency (Btu/bhp-h)
% Biodiesel by Volume Calculated from
in Diesel Fuel Measurements of Calculated from Fuel
. Consumption Data
CO, Emissions
0% 7176 7326
20% 7040 7192
35% 7080 7130
65% 7006 7133
100% 7038 7038
Avg/Stdv 7116 97 (1.4%)
1)
Annex 4

e A
Pt ’
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Desk Review Report

Title of the Project :  Sunflower Methyl-Ester Biodiesel Project in Thailand
Official Contact : Mr. Kohei Wakabayashi, CEO of PowwowPool Co., Ltd
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Date of Issue : 25 February 2005

Summary

The Japan Quality Assurance Organization (hereinafter JQA) performed the desk
review of the validation on “Sunflower Methyl-Ester Biodiesel Project in Thailand”,
which PowwowPool Co., Ltd. is planning to develop in Thailand.

In the validation all of the requirements to the CDM project activity have been
checked using the Validation Protocol (Tables 1 and 2) prepared by the International
Emission Trade Association and modified by JQA.

1) Table 1 : Mandatory Requirements for Clean Development Mechanism Project

Activities

2) Table 2 : Requirements Checklist

Problems or findings identified in the process are indicated under the titles
“CAR”(Corrective Action Request) and “CL”(Clarification) in the checklists (Tables 1
and 2).

CAR requires the project participants to take some corrective action or others
without fail, while CL indicates that it is desirable that the project participants take
some corrective action or others though not mandatory. The validation process does
not provide the project participants with any consulting service, but if they take
justifiable and appropriate corrective action for CAR and CL items included in this
report, such action will clearly contribute to substantial improvement of PDD. The
criteria for judging problems as CAR or CL are as follows:

CAR:

1) Non-conformity to the laws and regulations of the host country
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2) Non-conformity to the Kyoto Protocol, Decision 17/CP.7 of the Marrakech
Accords and requirements of relevant decisions made by the CDM EB
3) Errors occurring to the baseline and project activities that may significantly

affect reductions in GHG emissions

CL:

1) Descriptions considered uncertain from the viewpoint of accuracy, reliability,
completeness, consistency and other criteria

2) Ambiguous and difficult-to-understand descriptions, as well as matters for

which additional descriptions are desired
Other matters considered useful for the project participants are described in the

section “Comments” in the checklist.

<Comments>

All of CARs pointed out in Table 2 (Requirements Checklist) are classified into

following five categories;

1.

The PDD presupposes that all the Bio-Fuel<BDF-ME> produced by the project
activity would be consumed domestically within a year. However, there is a
possibility that the product might be exported to neighboring countries including
Japan. The possibility in future should be identified as a risk to the baseline.
(MA 45. (b))

The PDD discusses that “the bio-fuel <bio-diesel> is competitive in the market as an
alternative to the fossil fuel-based <bio-diesel> is replaced by the project Bio-Fuel
<BDF-ME>". Because the prices of the project Bio-Fuel and the petro-diesel and
these relationships would change temporarily and locally, these might be the items
of monitoring. (MA 45. (b)(c))

The project activity starts on 1 July 2005, and lasts for ten years, while the crediting
period starts on 1 Jan. 2008, lasting for ten years. According to the Glossary of
CDM terms, the crediting period should not extend beyond the operational lifetime
of the project activity.  (Dec. of the CDM-EB)

According to MA 53. (e), project participants shall include, as part of the PDD, a
monitoring plan that provides for quality assurance and control procedures for
monitoring process. To establish the authority and responsibility of project
management, which will prepare quality assurance and control procedures, should
be clearly described. (MA 53. (e))

Any environmental regulations regarding plantation are not referred in the PDD.
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Environmental impact on ecosystem and biodiversity by the sunflower plantation
should be identified.

In the PDD the sunflower plantation is planned at “unused land”. However, the
“unused land” is not clearly defined. Moreover, though one of conditions in the
“biomass supply” stage is settled as “Plantation of raw material (biomass) for the
project does not lead to decrease of forest,”, “decrease of forest” is not identified as a
monitoring item. A signed letter of the village head is vague at this moment.

(MA 37. (o), 45. (b), 51)

Several CL (Clarification) items are also pointed out as follows;

In Thailand a Cabinet Resolution regarding the sustainable development policy in
the country was issued on 1 July 2003, which should be referred to in the PDD.
When another validation team of JQA visited the DNA of the country in January
this year, they obtained the information that they will release very soon a new
procedure manual of approving the CDM project activities and the criteria of
governmental approval. Project Participants should be aware of the movement.
The PDD presupposes that the Bio-Fuel <BDF-ME> sold through the project
activity would be completely consumed domestically within a year. The
assumption should be transparently justified. Introduction of some coefficient
might be necessary in a conservative manner.

The baseline emissions in the PDD presupposes equalizing the thermal content of
the BDF-ME per unit of mass with that of the petro-diesel. However, the emission
factors and mean mileages of the BDF-ME for various types of vehicles might be
different from those of the petro-diesel. These factors are necessary to be explained
with data using a test facility with chassis dynamo.

The PDD presupposes not to utilize the biomass-based waste oil as the raw material
of BDF-ME in the project activity. In the case the waste oil would be utilized it
would be monitored as a leakage.

Solid waste residue produced at the project site and agricultural waste discarded at
the plantation site might generate N20 and CH4 during the disposal or utilization
at the plantation site. Conversion of “unused land” to crop land might generate N20O.
These possibilities should be identified and discussed in the PDD.

Project management planning for implementation of the project activity should be

clearly described in the PDD. Some provisions for meeting training and
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maintenance needs are also required for monitoring key components and assuring
the accuracy of measurements, although establishing the ISO 9000 management
system 1is planed.

7. Possibility of environmental impact accompanied by the usage of some agricultural

chemicals at the plantation site is not identified.
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